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KliH^Iiii:  llnllii  at  lllranonihc,  tn 

KlFftrlo  'Uiii  It  Ciimlnit,  3>M 
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r.li'cdo  i^ranH  at  HonlbamtifaMi.  111.  tM 

Elvculc  lir»li«.  101 
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■i;i|;o1il;  iruiliita.  410 

I^I-liItV;  and    ticiKiral     Conlrairl    CuFihirallfb     r. 
..  Ibt>'a>"i>-1l<>iii(4>ii  EleoU^o  Conineny.  SM 

EK1rli;IIi!AtliiRo()lclaI>,  337 
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World'!  Fair  Blectrtcal  Plant,  B.  B,  Fierce,  tU,  M 
Worthy  ot  CoiulderatlaD,  118 
Wrltlut  OD  Treaa  wtlh  Seareh-Ugtati,  630 
WrongU-Iron  and  8tael  Tubei,  Ml 
Wyone  and  Barnard,  LKtlng  Water  by  Eleolilottjr 
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V. 

Vorkthtre    Honao-to-HDuae    ComDany'a  EitenrioD 

Work!,  B3 
York,  Teodaia  for  Telegraph  Htoraa  Wanted,  EDS 


Kambtala  Cable,  281,  266 
Zaniltiar  Cable,  167,  6as 
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NOTES. 

Salsbargr. — On  Sunday,  30th  ult..  the  olcctric  railway 
up  tbc  Miincboborg,  in  SaUbar;;,  bogan  niniiiiiK  from  seveo 
111  the  iBorainft  to  eleven  at  nijcht. 

Frenob  Aooamolators. — The  »orie»  of  Jawauits 
brought  by  tbo  Socii-t-.-  Fnii:,uuiiQ  <l'Accumulateara  Eiec- 
triquea  is  ended.  All  the  makers  of  accumulntor*  have 
had  jud)>meDt  pronounced  agntn«t  them. 

AabtoD  Toohnicol  SchooL — On  Saturday ^the  Uegio- 
bottom  Technical  School  vaa  opeued  %l  Ashtoo-under-Lyne, 
The  tcbool  baa  been  built  with  a  buquest  from  the  late  Mr. 
Oenrjco  Hcginbottom  of  XIO.OOO,  with  an  additional  £3,000 
from  the  Corporation.  The  new  school  i<  woll  equipped 
for  icience  teaching. 

Tel«phoae  to  the  Summit  of  Snowdoo. — Sir 
Eduraid  Watkin,  Bart,  M.P.,  ia  now  in  couno  ol  lixing  a 
telephonic  wiio  between  tJio  aunimit  of  Snowdon  and  tbe 
|Miet  oiliee  at  tbe  Vale  of  Gwynoiil,  on  the  picturesque 
alop*  of  which  his  beautiful  chiliet  standB.  The  aen'ice 
wasopeiiei]  yCHUrdu]',  in  colohratioti  of  the  lUiyal  wedding. 

S«atli  London  Electric  Railway.— Some  readers 
may  have  noticed,  without  enquiriu^  into  deUil»,  a  refer- 
ence to  an  accident  upon  this  line.  The  accident  had 
nothing  at  all  to  do  with  the  electric  working,  but  wua  a 
mishap  to  one  of  the  lifU,  oauncd  by  a  rope  breukirig  Ttie 
paaaoogera  in  the  lift  at  Uie  time,  thoTigh  much  thakon, 
were  not  injured. 

Royal  Inatltation.  —  Tbe  special  thanks  of  tbe 
mcmbcts  of  tbe  Koyal  Inetitutiou  have  been  returned  for 
tbe  folloHing  donationi  to  the  fund  fur  the  promotion  of 
ezperiraeutalreaMrch  at  low  temperatures:  Ludwig  Mond, 
E*q..  £500;  Robert  Hannah,  Esq.,  £50;  Sir  Walter 
Qilbey,  Bart.,  £21  ;  Henry  Arthur  Blytb,  Esq.,  £21  ; 
JuBca  Blytb,  Esq.,  £21. 

Financial  Reaolts  of  Walsall  Tramways. — At 
the  annual  meetinfc  of  the  Tramways  Institute  last  week, 
Mr.  A.  Dickenson,  of  the  South  SuifTord shire  Tramways, 
■akl  that  be  hoped  al  the  next  muetini;  to  give  tbe  results 
ol  the  working  of  the  AValsalt  electric  tramways,  and  which 
be  beliovod  would  convince  anyone  tbat  the  overheu«l 
trolley  system  wis  ihebcitt  method  commercially. 

Tcstins  In8titat«. — An  electrical  testing  ostnbtiih- 
ment,  the  first  of  its  kind  in  Scandinavia,  has  been  opened 
io  Stockholm  by  Herr  Azel  Estelle,  a  well-known  Swedish 
alecirioal  engineer.  The  estahlishmeut,  modelled  on  tbe 
Phfriluliscbtechnische  lietcbsanstall,  in  Berliu,  undertakes 
the  testing  of  electric  apparatus  by  instruments  supplied 
by  the  institution  named,  tbe  drafting  of  plana  for  electrical 
installations  and  estimates,  and  so  forth. 

Station  Testing.  — M.  Desruel  los  (36.  Rne  de  la  Boetre, 
Poria)  hare  recently  produced  a  testing  eel  of  considerable 
convenience  and  small  eixe.  The  set  contains  a»  asutic 
gatnuMmeter  (NobUi)  of    great  delicacy,   a  WbeiUtone 


bridge,  a  box  of  resistances  (13  coila),  a  double-contact 

key,  terminals,  and  a  battery  of  eight  cells  of  Street  and 

Desruellos's   pattern,   hermeticall}'  closed.  A  drawer   ia 
added  for  jien,  ink,  pap)er,  and  note-book. 

Coast  Oommtmioation. — Telegraphic  communicalion 
bas  been  establiBhed  with  Lundy  Island.  This  is  one  of 
the  im|>ortant  firslfruits  of  the  rD[)ort  of  tbe  Committee  on 
Coast  Communication.  The  island  forms  a  natural  refuge 
in  rough  weather,  and  it  bas  been  no  uncommon  thing  for 
a  score  or  two  of  vessels  to  lie  storm-bound  in  tbe  lee  oE 
Lundy,  while  for  days  tbe  gravest  anxiety  prevailed  in 
regsi'd  to  them  in  the  Bristol  Chaunol  purts. 

Water  Conneetion. — From  Havana  a  curioua  accident 
is  related,  occurring  to  tbe  ligblini;  cable  crossing  the  San 
Juan  liver  at  Matanzas.  A  long  span  was  used,  and  one 
night  one  wire  burnt  ol^,  and  both  endit  fell  into  the  water. 
Flashing  was  noticed,  but  in  the  station  and  the  city  no 
change  was  observed  in  the  lighting,  so  it  was  left  till  tbe 
morning,  when  the  wirea  were  spliced.  The  lighting 
current  had  )jotie  through  the  water  all  night. 

Kr«bs  Tolepbone  TranBinltter.  —  Commandant 
Krebs,  major  of  the  Sapcur-Pompierx  (Fire  Brigade)  of 
Paris,  has  devised  a  convenient  magnetic  telephone  trnns- 
milter,  by  which  notice  of  fire  can  he  transmitted  liulan- 
taneousiy  to  tbe  brigades  and  police  stations.  The 
trunsmittcrs  are  placed  under  the  liro  alarm  jtoeta,  anc|  an 
he  spoken  through  when  tbe  i^lass  it  broken.  Tbe  officers 
carry  a  portable  transmitter  for  testing  the  alarms. 

Electric  Lanooh  at  Batb, — An  electric  launch, 
owned  by  Mr.  Ernest  I'itman,  took  a  party  of  local  news- 
paper representatives  a  trip  from  Bath  to  Saltford  last 
week,  under  tbe  direction  of  Mr.  Melzger,  engineer  and 
manager  of  the  Bath  oloclric  light  works.  Tbe  launch  is 
provided  with  accumulators  to  run  35  miles  at  five  miles 
an  hour.  The  "  White  Swan,"  as  tbe  launch  is  called, 
took  the  |Mirty  a  very  oujoyabio  run  in  spite  of  rough  wind, 
Mr.  Pitman's  boat  baa  room  for  10  persons,  and  the  Bath 
Electric  Lighting  Company  are  willing  to  supply  pleasure- 
boats,  recharging  them  when  occasion  requires. 

Mew  Theory  of  Eleotrostatica. — M.  Vaschy 
(Academic  des  Sciences,  June  >>)  proposes  toahow  that  the 
theory  of  electrostatics  can  be  established  on  simple 
ex|)erimeut  and  reasoning,  leaving  aside  the  bypothesea 
which,  in  present  theory,  seem  indispensable — vis. 
(1)  actual  existence  of  electric  massea  acting  on  similar 
masses  and  even,  according  to  certain  physicists,  on 
ponderable    matter ;     (3)    oxiensloii     of     Coulomb's    law 

1/  —  —-j')    *>"    rad|)nKa1    actiona    of    these    taute 

(3)  tbe  hypothesis  of  induced  electrification  in  dielectrice 

Canal  Trolley  Traction. — Tbe  scheme  for  running 
canal  boats  by  ovcrlivu^l  electric  trolley  traction  soemi 
to  be  taken  up  with  some  promise  of  success  in  America. 
Governor  Flower  has  undertaken  to  champion  the  causa  of 
the  trolley  canal  boat.     He  boa  suggested  an  appropriation 


for  the  purjKUe  from  CongreM,  uiil  the  superintendent  of 
oan^s,  Mr.  H&nnan,  is  pr«|tared  to  receive  plans  and 
•DggeetionR.  The  problem  is  to  supply  power  in  small 
units  (25  h.p.  to  100  h.p.)  along  a.  line  300  mile*  in  lengtb. 
Governor  Flower  thinks  the  whole  cost  would  not  be  over 
a  milUon  dollars  f£200.000)  to  St  1 2  power-houses  30  miles 
apart,  and  the  ooRt  3k.  6d.  per  day  per  boat.  It  is  thought 
by  electrical  engineers  that  this  estimate  is  too  low  in  both 
case*,  but  that  the  project  is  worthy  of  attention. 

■Ieotro-Hyer)>n9-  —  Mr.  Newman  Ivawronce's  now 
venture,  Eli-dm-ITififxi-iir^  the  elcctro-raeilicitl  paper,  has,  it 
ajiiwars,  achieved  qnite  a  success,  for  the  first  edition  wont 
into  a  second  edition.  Amongst  modicnl  men,  nurses,  and 
those  interested  in  the  application  of  electricity  to  medicine 
ft  will  certainly  do  good.  A  forcibly-written  criticism  on 
the  backwardness  of  the  medical  journals  in  g<moral,  and 
ths  Itritisk  Medical  Journal  in  particular,  in  dealing  with 
electropathic  bolt  and  similar  quackeries,  is  given  in  the 
second  number.  White  they  hung  back  the  FAeeliiml 
Rfvifie  stepped  in,  and  "as  it  ia now,  the  medical  profession 
and  the  public  have  to  thank  the  electrical  joiiriialK,  iin<l 
not  the  medical,  for  the  instructive  leason  on  electropathic 
belta  given  by  the  recent  proceedings  in  the  law  courts." 

M&rrinso-Day  IlIaminatioQ.  —  The  Edisoo  and 
Swan  Com|Kiiiy  will  litsjilny  aI  their  head  office,  Victoria- 
street,  an  immense  radiating  star,  bulging  to  a  central 
circle,  enclosing  the  letters  *'  V.R."  and  "  G.  M."  The  sUr  is 
of  60ft.  circumference,  and  built  up  of  a  thousand  8-c.p. 
Incandescent  electric  lamps  of  various  colours.  The  current 
is  supplisd  from  Deptford  by  the  London  Electric  Com- 
pany by  ipecial  leading  wires  from  their  mains.  The 
It!mtratfd  London  Neu<3  has  arranged  with  Captain  K^nald 
Scott  for  a  soarchlight  projector,  with  wliich  portraits  of 
Prince  George  and  Princesa  May  will  be  projected  on  the 
clouds  to  the  delectation  of  the  populace.  Other  large 
electric  llluminatioot  are  to  be  seen  along  the  line  of  the 
prooassion,  eonaiderabla  advantage  having  been  taken  of 
the  electric  oompaDies'  mains. 

Blecttio  Isterferenoe  In  a  Uqald  Layer. — To 
produce  electric  interference,  M.  R.  Colson  (Comptes 
Sendus)  usee  a  RuhmkoHT  coU  fed  by  a  thermopile.  The 
ends  of  the  two  copper  wires  from  the  coil  are  in  contact 
with  a  moder.itely  conducting  layer,  formed  by  a  liquid 
cooling  OD  a  glass  plate.  The  two  contacts  form  two  poles, 
whence  the  electric  flux  is  propagated  iti  the  liquid  coating; 
in  periodic  circular  waves.  A  telephone  is  used  with  a 
contact  movable  in  the  liquid  layer,  the  other  eoatact 
being  insulated  and  in  connection  with  a  constant  capacity. 
In  thu  manner  the  neutral  point  can  be  examined,  as  iu 
wires,  as  the  perception  of  the  minimum  sound  is  perfectly 
dieiinguisbable.  A  series  of  |>oints  is  thus  obtained  giving 
a  neutral  continuous  lino  whose  form  varies  according  to 
the  nature  ol  the  liquid,  the  distance  separating  tho  two 
poles,  and  the  strength  of  the  current  passing. 

Eleottio  Time. — One  of  the  most  convenient  methoda 
of  distributing  the  correct  time  is  evidently  by  way  of 
electric  eontrot  Moreover,  the  control  itself  may  be  mode 
to  work  the  movement  of  the  clock  hands  with  very  little 
mechanism  nave  an  eloclromagnet.  Such  a  system  is  in 
use  in  the  General  Post  Office.  The  system  is  ciuricd  out 
to  a  considerable  OKtcnt  in  New  York  by  the  Time  Detector 
Company,  234,  Broadway.  Mr.  J.  S.  Morse  has  perfected 
both  a  self-winding  regulator  electric  clock  and  the  secondary 
dials  (illustrated  in  SdeuHjic  Amerieaa  for  I7th  inat.).  The 
regulator  h;u  a  fulMengtb  pendulum  boating  seconds 
woond  by  electricity — that  is,  self-winding.  The  circuits 
are  connected  so  that  every  diul  can  be  set  by  a  key  in  the 
regulator.  A  gauge  is  also  in  circuit,  iliowing  the  state  of 
the  battery,  «o  adjusted  that  a  bell  rings  when  the^battery 


weakens.     Hundreds  of  dials  have  been  in  use  for  years,  it 
is  said,  without  once  ctving  inaccuiatc  time. 

Train  •Lighting. — The  De  Meritena  primary  battery] 
was  recently  tried  for  a  few  months  on  the  French  Ghemilli 
de  For  de  I'Est  and  de  I'Ouest  simultaneously.  Tba' 
elements  of  this  cell  comprise  a  plate  of  zinc  between  two 
platinised  lead  ))Iates,  the  latter  pierced  with  holes  to 
facilitate  the  disengagement  of  the  hydrogen.  The  liquid 
is  one  part  sulphuric  acid  to  four  of  water.  Nine  element! 
are  placed  in  one  cell  within  a  liox.  I!ach  car  carries  two 
similar  boxes,  with  a  commutator  to  allow  the  elements  to 
be  grouped  by  14  or  \i.  Each  compartment  has  two 
lamps — one  plain  and  the  other  red — tho  latter  iMing 
lighted  automatically  when  the  whit«  lamp  fails.  An  hour* 
meter  is  attached  to  indicate  tho  time  tho  lamps  are  burnt) 
and  consequently  when  the  batteries  require  recharging. 
The  IS  elements  weigh  120  kg.  (264lb.),  and  will  light  the 
throe  lamps  of  the  car  for  48  hours,  lighting  at  10  volt* 
and  I'ii  amperes.  The  ex[>erimeiitB  have,  however,  beea 
abandoned. 

Eleotrolytio  Prodaotion  of  Elno.^A  process  has 
been  developed  for  convciting  blende  (sulphurated  rinc) 
into  soluble  salts  of  xinc  and  electrolysing  the  latter  in  an 
electrolytic  batb.  The  cathode  is  formed  of  zinc  or  another 
motal  not  affected  by  the  process ;  the  anode  is  of  iron  or 
other  motal  not  xinc.  The  electrodes  are  SBparated 
by  a  porous  jtartition.  The  cathode  is  surrounded  by 
a  water  solution  of  a  zinc  salt ;  for  instance,  sulphate  of 
xinc  obtained  from  siiliihurated  zinc  by  chemical  or 
metallurgical  means.  The  anode,  on  the  other  hand,  is  sur- 
rounded by  a  solution  whose  positive  component  is  a  salt 
of  the  metal  employed  as  anode,  and  whose  negative  com- 
ponent is  of  the  same  acid  as  that  in  the  zinc  salt 
to  he  electrolysed,  When  the  liberated  acid  Morma  during 
electrolysis  insoluble  talts  bj  combining  with  the  anode, 
the  above-mentioned  porous  partition  is  suppressed,  and 
both  the  cathode  and  anode  are  surrounded  by  the  zinc 
salt  to  be  electrolysed. 

A  CasUo  in  the  Air, — The  great  exhibition  which  is 
to  take  place  next  year  at  Antwerp  will  boast  a  literal 
castle  in  the  air  A  company  has  been  formed  to  carry 
out  tho  plan  of  M.  Tobianski,  an  ingenious  engineer,  who 
has  designed  a  sort  of  ruit,  having  an  area  of  about  180 
tquaie  feet,  and  made  of  bamboo  canes  and  steel  and  alumi- 
nium piping.  U[>on  this  is  built  a  most  luxuriously  litted-up 
restaurant.  The  raft  ia  held  floating  in  the  air  500ft.  above 
the  ground,  by  a  number  of  balloons ;  and  an  arrangement  of 
anchoring  by  means  of  cables  will  («o  says  M.  Tobianski) 
prevent  the  lestaurant  from  rocking  even  in  the  strongest 
wind.  Two  small  captive  balloons,  ouch  holding  from  eight 
to  ten  persons,  will  serve  like  lifts  to  keej)  up  communica- 
tion between  the  aerial  restaurant  and  the  earth,  There 
is  a  regular  system  for  supplying  gas  to  tho  balloons,  and 
at  night  the  exhibition  will  be  lit  up  by  an  immense 
electric  light  projected  from  the  raft.  The  whole  thing 
can  be  lowered  to  the  ground  within  10  minutes  by  specially 
constructed  windlasees. 

Conjoint  Resistances. — A  simple  method  of  meo- 
BurinK  conjoint  raiiistirices  of  circuits  is  given  by  Mr.  W.  0. 
Ramadeli  (New  Vork  Electrical  Engineer),  often  preferable, 
he  considers,  to  the  usual  methods  (a)  of  dividing  the  pro- 
duct of  their  resistances  by  the  sum  (any  two  conductors 
at  a  time),  or  Qi)  the  "  reciprocal  "  method,  which  is  to  add 
the  reciprocals  of  the  resistance  of  each  conductor,  and 
the  sum  is  tho  reciprocal  of  the  joint  resistances. 
By  the  third  method  (not  hitherto  published,  he 
thinks)  the  conjoint  resislAuce  is  found  by  dividing 
an  assumed  E.M.F.  by  tho  sum  of  tho  currents  which 
would    be    produced    to    tho    given    conductors,    thufl 
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uting    nothing    but    Ohm's    I  air.      The    cnlciilalton    ie 

nmpliBed   by   ukiag    an    E.M.F.   which    ib    a    coramon 

multiple  of  the  resistance.     Thus,  given   fivo  condnctor* 

%  3,  4,  5,  anil  6  ofama  re»pectiv«ly,  to  fini]  their  joint 

enUnce.     The  least   common    multiple  is   130;  then, 

Burning  120  volta,  there  would  Iw  currents  at  60  AO,  HO, 

''84,  and  30  amperes.     The  sum  of  these  is  174  amperes  and 

20 


laO-^  174=1^,  which 


is  the  joint  resistance  of   the  five 


conducton.  Tlio superiority  of  this  method  is  quickly  soon 
when  tlw  alteinpi  is  mude  to  citlculate  the  joint  rexistiince 
bjr  either  of  the  old  metho<ls. 

Electrolytic  Action  on  Water-Pipes. — One  of  the 

^{■reating  questions  which  are  being  discussed  in  America 

lb  that  of  the  olectiolytic  action  by  the  current  from  trolley 

^tramways  on  the  gas  and  water  pijiea.    There  seems  to  be 

<auM  for  anxiety  according  to    certain  accounts  of 

Ciecidenta  which  have   .-ilready  happened.     In  Illinois,  an 

orerhead  line  became  grounded  through  one  oC  the  iron  poles 

carrying  the  apao  wires.     The  base  of  this  was  in  contact 

with  an  abandoned  casUiron  gu*-pipe,  both   being  some- 

i  what  nisted.     In  crossing,  an  arc  was  formed,  practically 

welding  the  two  together.     It  is  said  the  current  then 

followed    the  old    pipe    100   yards,  where   the  casl-iron 

ppipa  encountered  a  w^ough^i^ou  natur»l-gas  main.     Here 

'til*  same  tiling  occurred:  the  pipes   wore    melted    and 

an    opening    formed    so    that   the    gus   entered    the   old 

pipe,   which  followed   to   the    base    of    the    iron    pole, 

Here  it  caught  light  and   issued  at  the  top  in  a  flame  l&ft 

ihigfa,  quickly  melting  the  trolley  tines  and  intRrmptod  the 

EtiaSc.    This  accident  was  more  due  to  the  heating  effect 

than  to  electrolysis.     But  in  Battle  Greek,   Michigan,  a 

wroughl-trOQ  coated  service  pipe  (water)  taken  from  the 

aartb  in  front  of  the  street  railway  ixiwerhouse,  :1ft.  below 

klurfMe,  ahowedan  extraordinary  afipearance.    It  was  eaten 

to  bits  with  large  inegular  holes  all  over  it.    The  tramway 

system  was  the  usual   overhead    trolley   with  grounded 

circuit,  having  been  in  oporntion  18  months. 

Oas-Eagine  Oonerators    at    UUe, — Tbo  day   of 

large  gas-ongine  plants  seems  beginning.     We  have  one  or 

two  examples  in  England,  and  in  Lille,  in  liVaoce,  there  is 

»  typical  example.     The  Soci^t^  Lilloise  d'Eclairago  Elec- 

trique  will  have  for  its  station  plant  three  Otto  gas-engines 

of    HO  h,p.  to    120  h.p.       Each  engine   will  drive  two 

Cechniewski  direct-current  dynamos.    A  battery  of  accumu- 

•  laton,  with   a  normal    output  of    TiO  kilowatts,    will    be 

riulaUed.      Each    dynamo     will   give   289    amperes    at 

125  volts,  or  36  kilowatts.     The  mains   will    be  under. 

groand    on    the    three- wire    system.      The    cables    will 

be  heavily  insulated  and   double-armoured,  and  laid    in  a 

I  thick  bed  of  sand.      At  crossing*  culvert*  will  be  formed. 

'  There  will  be  three  seta  of  feeders.     The  pressure  will  be 

114^  volte  to  give  110  volts  with  a  drop  of   4{.     The 

cfaolee  o(  gas  for  motive  power  has  been  brought  about  by 

[«n  able  paper  by  Prof.  Witz,  of  Lille,  which  went  to  demon- 

fcstntotbatgas-motorswouldonoday  supplant  nteam-engines, 

^And  that  at  present  there  is  not  economy,  but  the  reverse, 

in  aung  steam-engines.     There  is  also  the  reason  that  the 

town  hsa  a  royalty  of  ^ ^d.  per  cubic  metre   of  gas  sold, 

which  doubtless  told  towards  the  choice   of  gas-engines. 

Tlw  larger  stresta  of  Lille  will  bo  lighteil  by  arc  lamps. 

and  there  is  a  good  field  (or  private  lighting.     Engineers 

discussing  different  syatems  of  plant  would  do  well  to  keep 

infonsed  of  tbt  progress  ol  this  innL;ill;ition . 

Mavtaa. — The  town  of  Nantes  has  been  recently  lighted 
by  electric  light  on  the  low-tension  system  with  accurou 
lators.     The  batteries  are  placed  in  substations,  and  the 
distribution  is  on  tli«  three-wire  system.     The  generating 
•tatioD  is  in  the  Rue  Sully,  about  160  yards  from  the 


small  river  Erdre.  The  dynamos  are  five  in  number- 
Three  engines  are  used — one  of  75  h.p.,  Weyher  et 
Htchomond,  and  the  two  others,  of  130  h.p.,  were  made 
by  Vorux,  of  Nantea.  The  engines  are  coupled  to  the 
dynamos  by  KaBard  couplings.  The  7fi'b.p.  engine  drivea 
a  dynamo  giving  200  amperes  at  a  pressure  varying  from 
2.'>0  to  3.'10  volts  ;  the  two  other  machines  drive  dynamos 
giving  270  amperes  at  the  same  voltage.  The  current  from 
each  machine  is  taken  to  a  switchboard,  whence  it  can  be 
sent  either  to  the  accumulators  at  the  sub-station  in 
the  Rue  Oalvaire  or  to  the  sUtion  battery.  The  batteries 
at  tho  two  stations  together  c^n  supply  1,000  amperes  at 
220  volta  for  three  hours,  which  is  sufficient  for  6,000 
lOc.p.  tamps.  The  total  number  of  lamps  is  8,000,  but 
never  more  than  70  per  cent,  are  lighted  at  the  same  time, 
and  the  accumulators  can  therefore  easily  supply  the  light- 
ing for  one  evening.  The  engines  are  only  run  during  a 
portion  of  the  day.  The  mains  are  entirety  underground  ; 
bitumen  conduits  take  the  three-wire  conductors  and  a 
feeder.  Tlie  servtoe  mains,  in  iron  pipes,  are  connected 
direct  to  the  mains ;  a  service  box  contains  two  fuses  at 
tho  junction, 

Eleotro-HetaUnrgy. — The  Central  News  says :  "  At 
the  Institute  of  Mining  and  Metallurgy,  Jermyn  street,  on 
the  28th  ull,,  Mr.  J.  O.  Hannay,  of  Cove  Castle.  Loch 
Long,  laid  Iwfore  the  members  the  last  instalment  of  the 
scheme  of  metallurgy  which  ho  has  been  unfolding  for 
some  years,  and  one  branch  of  which  he  recently  communi- 
c:iled  to  the  Royal  Society.  The  paper  dealt  with  the 
refractory  ores  of  gold,  which,  now  that  alluvial  deposits 
have  been  wrought  out,  constitute  the  whole  future 
source  of  gold.  Mr.  Hannay  remarked  that  in  all  our 
colonies  mines  yield  refractory  ores  as  they  reach  {leejMr 
levels,  and  the  imposHihility  of  extracting  their  gold  at  a 
reasonable  cost  bad  driven  many  miners  to  the  conclusion 
that  the  prosperous  period  of  gold-getting  was  over,  but  as 
the  gold  is  there  in  as  great  a  quantity  as  ever,  although 
beyond  the  reach  of  known  processes,  chemists  have 
always  hoped  by  some  simple  discovery  to  extract  the  gold 
cheaply,  and  thus  renew  the  palmy  days  of  early  pros- 
perity. The  process  which  Mr-  Hannay  dtwcribod,  and  by 
which  at  the  coat  of  a  fewshilUngs  per  ton,  he  can  electroplate 
the  gold  out  of  any  ore  in  a  few  hours,  o9erod,  bo  maintained, 
a  complete  solution  of  the  modern  diSieully.  The  apparatus 
was  described  as  being  of  extreme  simplicity,  one  vat  being 
capable  of  exhausting  10  to  20  tons  of  ore  in  three  to  four 
hours,  while  the  gold  and  silver  are  all  obtained  in  the 
metallic  state  as  an  amalgam.  The  process,  ax  shown  by 
tests  made  by  the  assayer  to  the  Dank  of  England,  deals 
so  efficiently  with  ores  of  every  degree  of  refractoriuos* 
that  any  variation  in  the  ore — common  occurrence  in  the 
course  uf  mining — does  not  affect  the  yield  of  gold  by  this 
process." 

OmDibaa-Lightiner.— The  views  of  Mr.  l->eund,  as 
expressed  in  hia  paper  before  the  Tramways  Institute,  must 
be  taken  with  caution.  For  the  past  12  or  H  months  wo 
have  narrowly  watched  the  experiment  of  bghtiog  Londou 
omnibuses.  Two  firms  are  doing  this  work^rli:.,  Mr.  Bristol 
and  the  Litbanode  Company.  Unfortunately,  neither  of 
these  firms  have  issued  an  authoritative  statement  as 
regards  the  actual  cost  of  the  work.  Indeed,  the  Lithauodo 
Company  is  not  in  a  position  so  to  do,  as  the  apjxiratua 
manufactured  by  it  was  manufactured  simply  to  the  order 
of  Mr.  Willing,  who  contracts  for  the  lighting  of  certain 
'buses.  All  that  the  Litbanode  Company  has  done  has 
been  to  charge  the  batteries  for  a  certain  luyment  per  week. 
We  are  told  that  the  batteries  used  act  admirably,  and 
the  plates  used  are  muctunically  and  elecUicatly  as  good 
now  as  when  put  in.    So  far  as  we  can  gather,  Mr.  Bristol 
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Inm  out  hu  apparatus,  Bnd  has  not  soM  any.  Tlierclore 
1m  woold  be  in  an  excellent  poiilion,  if  he  choee,  to  give 
an  authentic  biitoryof  the  total  cost:  initial,  maintonanco — 
ererytbinf; ;  also  the  commimicationa  which  have  patsed  to 
BDi]  fiom  him  with  regard  to  the  light.  Bamour  says  the 
matter  la  not  qutUi  latisf actory ;  but  it  would  bo  advaii- 
tageoua  to  have  facta — not  rumour*.  Thu  e<timat«  a« 
giron  by  Mr.  Freand  it  to  our  mind  miileadinf*.  Ooe 
tUm  can  be  checked,  and  if  on  so  imporl-int  »  (mint 
there  is  incorrectneia,  we  must  take  it  that  the  ettimate 
it  mfiroly  an  estimate,  and  intended  to  attract  rather  than 
ta  prore.  Can  any  incandeicunt  liunpii  lie  s<jj)pliod  at 
Is.  6d.  each  in  this  country  at  the  present  time  }  If,  then, 
there  it  an  error  in  thia  one  item  alono  of  fn^m  £60  to  £70, 
what  value  can  we  place  on  the  whole  estimate  1  It  is  nut 
aisisting  the  industry  to  promulgate  information  that  can- 
not bo  tnilMtantiuled,  and  theao  «laUiniont«  makft  it  doubly 
hard  for  legitimate  traders  to  do  real  business. 

Claotiio  Traotlon  and  the  Telephones. — Mr.  F.  F. 

Bennett,  of  rroxton,  in  a  letter  to  the  Manchtsler  OvarJian 
recently,  gives  a  number  of  statistics  as  to  the  cost  of 
working  telephone  stations.  He  suggests  that  any  corpora- 
tion, in  return  for  allowing  a  comjHiny  to  put  its  wires 
underground,  should  have  their  telephones  free.  He  then 
deals  with  the  question  of  intcrforoncs,  saying :  "  If  we  are 
in  this  country  lo  enjoy  the  great  advantages  of  electric 
traction,  I  consider  that  there  is  no  alternative  but  to  have 
a  complete  reconstruction  of  our  telephone  system.  I'be 
present  obsolete  niQllio<l  routt  give  way  to  the  more  modern 
Mid  perfect  one  of  metallic  circuits,  thus  ensuring  the 
electiJcal  non-intemiption  of  both  industries,  and  so 
improving  that  of  the  telephone  as  to  entirely  do  away 
with  bad  speaking,  overbearing,  noises,  and  other  inductive 
abominations.  It  is  astumod  that  the  dilScuIty  can  be 
overcome  by  the  electric  traction  people  using  u  metallic 
return,  but  there  are  considerable  practical  difficulties  in 
the  way  of  thi».  My  own  experience  goes  to  prove  that 
where  a  centre  underground  channel  is  used  containing  one 
conductor  with  an  earth  return  great  iroublo  is  experienced 
in  keeping  that  bare  conductor  properly  insuhitcd.  In  the 
case  of  the  Blackpool  tramway  short  circuits  treiu  occur- 
ring at  first  very  often,  especially  when  the  collector 
or  slipper  passed  over  junction  and  facing  pointa.  By  dint 
of  dogged  perseverance  this  trouble  was  suhseijiiently 
reduced  to  a  minimum,  and  now  similar  faults  very  seldom 
occur.  Imagine,  therefore,  the  difEciilty  of  coping  with 
two  underground  bare  conductors  (which  must  be  kept 
highly  insulated  and  in  close  proximity)  instead  of  one. 
It  may  be  argued  that  one  of  the  conductors  could  be 
placed  overhead  on  the  American  plan.  Assuming  that 
this  would  get  over  the  difficulty,  T  am  certain  that  it 
would  not  be  allowed  by  the  ruling  municipal  authorities." 
In  conclusion,  Mr.  Bennett  <lraws  iittention  to  the  fact 
that  the  Post  Office  are  about  to  acquire  the  trunk  wires 
over  the  kingdom,  so  that  no  difficulty  would  be  likely  to 
arise  in  the  matter  of  inter-town  communication  in  the 
event  of  other  companies  forming,  as  the  Post  Office  would 
allow  facititiw  for  trunk-wire  Kpoaking  to  all." 

Ayrton  and  Mather's  Oalwanometer, — The  new 

form  of  d'Arsonval  galvanometer,  devised  by  Prof. 
AyrtoD  and  Mr,  Mather,  is  fully  described  in  its  prac- 
tical form  in  the  pricclist  issued  by  Mr.  R.  W.  Paul, 
of  Halton-garden.  There  are  several  points  of  much 
interest  in  Ma  moving-coil  reflecting  galvanometer,  and  ws 
see  that  a  number  of  them  huve  been  Hiipjiliad  to  the  tech- 
nical colleges — Cambridge,  Nottingham,  Liverpool,  Man- 
cheater,  etc. — to  the  physical  science  professors.  A  coil  of 
wire  hangs  in  a  [towerful  field  whose  lines  are  [laraUel  to 
tbo  plane  of  the  coil ;  on  paiaing  a  current  through  tiiv 


Bus[)ett8ions  the  coil  is  deflected  through  an  angle  which 
depends  on  the  strength  of  the  current.  A  very  long, 
narrow  coil,  of  cross-section  of  two  circles  touching,  is 
adopted  on  matbematicallydetormined  principles.  This 
coil  is  for  a  dead-beat  instrument,  enclosed  in  a  tube 
of  silver  ;  when  it  moves,  the  b'ouoauit  currents  gener^tted 
tend  to  bring  it  U>  resL  For  a  ballistic  galvanometer  no 
such  tube  is  used.  The  suspension  has  been  carefully 
tested  to  avoid  tilting,  the  system  adopted  being  to  have 
the  coil  freely  suspended  from  above,  while  the  continuity 
of  circuit  is  maintained  by  a  light  flat  strip  spiral  attached 
to  an  insulated  pin  at  the  lower  end  of  the  coil-tube.  An 
outer  brass  tube  protects  from  injury,  and  a  clamping 
device  enablus  the.  galvanometer  to  be  easily  transported. 
A  substantial  brass  base  plate  carrier  the  whole,  furnished 
with  lovolling  screws.  A  strong  permanent  magnet  is 
bolted  thereto  in  the  form  of  a  cylinder:  it  bears  a 
circular  spirit-level  for  adjustment.  Interchangeable  coils 
uro  supplied.  The  radius  or  scale  distance  of  the  mirror  i« 
usually  3ft.  The  stock  pattern,  having  an  aperiodic  coil 
of  335  ohms  resistance,  gives  with  one-milliontb  of  an  ampere 
about  10  millimetres  deflection  on  tbo  scale  at  one  metre 
distance.  Greater  sensitiveness  can  bu  obtained,  but  this 
is  amply  snfticient  for  all  ordinary  purposes.  The  ballistic 
coils  have  a  period  of  about  three  seconds.  By  winding 
the  coils  with  two  similar  wires,  through  which  cunents 
can  flow  in  opposite  directions,  a  very  sensitive  galvano- 
meter is  produced  in  which  the  slightest  difTeronco  of 
current  in  the  coils  gives  a  Wge  deflection.  Scales,  keys, 
aud  shunt-boxes  are  also  supplied  for  the  various  tests 
carried  out  by  reflecting  galvanometers.  The  price  is  very 
low  compared  with  some  forma,  and  the  size  in  travelling- 
case  is  about  Tin.  cube.  It  is  an  exceedingly  useful  form 
of  reflecting  galvanometer. 

Artistic  Fittings. — "  A  thing  of  beauty  is  a  joy  for 
ever,"  sang  Shelley  in  one  of  hta  best-known  lines,  aud 
nowhere  is  it  more  true  t&an  in  one's  bouse.  To  be  able  to 
live  with  it  is  the  supreme  test  of  a  good  picture,  and  it  is 
the  same  with  the  house  decorations.  Wc  have  often 
dwelt  upon  the  desirability  of  electrical  contractors  culti- 
vating to  the  utmost  the  vsthotic  aide  of  their  work.  It 
will  be  found  tci  |iay  to  have  a  skilled  decorator  of  high 
taste  to  consult  with  the  heads  of  households,  as  well 
as  at)  engineer  whose  evident  knowledge  of  exact  require- 
ments inspires  confidence  in  the  machinery.  Among  the 
producers  of  highly  artistic  electric  fittings  the  firm  of 
Lea,  Sons,  and  Co.,  of  Sbrewxbury,  have  for  some  time 
taken  high  place.  Glimpses  have  been  seen  in  showrooms 
and  exhibitions  of  delicately  wrought  leaves  and  sprays 
prettily  adapted  to  electric  light.  The  firm  have  issued  a 
catalogue  very  handsomely  and  carefully  arranged.  The 
designs  are  printed  in  silver  and  gilt  toned  ink  on  separate 
sheets,  and  each  design  is  hand-tinted  in  their  colours.  The 
result  is  charming  from  the  catalogue  point  of  view,  and 
put  into  the  hands  of  any  lady  of  the  mansion  must  make 
her  long  tor  her  house  to  be  so  fitted.  When  this  stage 
srrives  the  battle  is  over;  and  when  a  person  is  thinking 
of  having  electric  light,  designs  of  this  kind  are  just  those 
to  bring  the  thought  to  a  resolution.  Several  sheets  of 
dimple  designs  are  given,  but  those  shown  on  sheets  1  and 
4,  for  instance — china  pointed  jar  with  metal  wrought 
sprays  and  electric  flowers,  citndle-brackets,  leafy  pendiinti, , 
and  standards — arefine  specimensof  thefloral  electric  fittinj 
There  are  several  styles — the  mctalli-floral  may  bo  varied 
witJi  the  cord  jiattern,  where  the  electric  globus  hang  on 
gilded  cords  from  delicately-wrought  pendants  in  metal. 
The  lists  are  only  an  indication  of  the  wealth  of  designs 
that  can  be  furnished.  All  the  fittings  are  wired  so  that 
the  wires  can  bo  withdrawn  for  inspection  or  rejMir.     A 


TOE  ELECTfltCAt  ENarNEER,  JtJlY  7,  1893. 


bftll  or  hollow  bodj*  usually  supports  the  uraa ;  inside  the 
I  ball  tn  motal  ringB  on  a  vulcanite  or  aUte  ba&e,  to  which 
tba  iriras  are  uttechod,  and  wbon  tbe  upper  half  of  tho  ball 
It  nised  the  wirinf;  is  exposed.  The  fittings  ue  made  in 
inMi  (black  or  bright),  bright  iiou  and  blue  steel — a  verj 
arttstJc  combination— i)oltshad  brass,  brass  and  copper,  gilt 
and  silver.  We  notice  that  a  spray  of  any  metaj  or  cooi- 
binatJon  will  be  sent  on  application  at  Ss.  a  spray,  so  that 
coloQTS  and  exacts  can  be  icstwl.  This  list  of  fiitint»  is 
.  ena  which  ahoold  be  iu  the  hands  of  all  who  fit  nji  high- 
cbkce  hotises. 

Bleotro-PhotoKraphy.— Mr.  David  E.  Packey,  of 
Binainf;hani  (who  nritcM  his  experience  in  tho  EnytUk 
Medtanie),  thinks  be  has  diiicovuriid  u  now  sctouce — »  "  new 
field  ol  astrophysical  research."  This  is  in  photographing 
the  "  electric  rays  "  of  the  spectrum.  He  does  this  by 
causing  an  electric  current  to  pus  over  the  photugrapbtc 
Dogativt  daring  exposure,  and  he  obtains  a  "socondury 

'epeetmiD."  The  ordinary  spectrum  is  very  slightly  de- 
flected by  the  current ;  hut  on  development  a  second 
Iiint  spectmm  is  seen  of  rays  wholly  contained  in 
the  ultx«  violet  jiortion  bcyo&d  the  II  and  K  liues 
considenbly  deflected  by  tho  action  of  the  current. 
It  is  w  faint  that  tho  other  portion  must  Iw  con- 
siderably over-oxposed  to  develop  it.  This  secondary 
spectnim  he  has  denominated  tlie  "electrical  sjicctrum," 
Uie  action  of  tbe  current  "  tending  to  deflect  all  rays  in  the 
son's  light  due  to  electric  enei^gy,  and  so  iaolato  them 
from  the  rays  due  to  chemical  energy,  nni)  always 
in  a  direction  parallel  to  the  current.  When  the 
electric    current     wus    applied     to     a     sensitive     plato 

'  exposed  to  Ibe  image  of  a  star's  light,  and  stationary 
so  as  to  form  a  trail,  tbe  resulting  image  wis  soma- 
wb«t  deflected  from  ite  iwrmal  [lositi^ii  whenever 
the  circuit  was  complete,  returning  to  its  normal  posi*.iuii 
when  tbe  circuit  was  broken,  and  showing  an  incruasud 
iiiUDtity  in  the  chemical  action  at  the  ends  of  the  broken 
tnila."  Tbe  method  adoj)te(I  of  causing  the  current  to 
alfoct  tbe  plate  was  by  placing  the  sensitive  pkte 
with  its  film  side  away  from  the  object  -glass,  and 
backing  the  film  with  a  sheet  of  tinfoil,  the  ends  <A 
which,  ])rojecting  from  tbe  movable  back,  enabled 
a  connection  to  be  easily  made  with  the  wires  of  a 
faktteiy,  and  thtu  completing  tbe  circuits  A  mnglo  two-volt 
eell  with  sine  and  carbon  elemenu  comjiletail  the  iip|)iir;iliia 
employed.  Tho  plates  were  developed  in  tho  ordinary 
way  with  bydroquinine.  Every  care  was  taken  to  prevent 
eay  false  images  due  to  reflections,  halation,  etc.,  from  being 
confounded  with  tho  electrical  images.  Photographs 
were  uken  of  tbe  same  objects  without  tbe  interference 
oi  the  ciiiTenl  u  a  check  on  the  results  obtained.  The 
idea  in  these  experiments  is,  ap{Kirently,  that  if  there  is 
any  definitely  electrical  action  in  photography  it  will  be 
deflected  by  a  ateudy  current  at  right  angles  ;  there  would 
tben  be  a  rifting  of  the  various  rays,  and  compariion  might 
give  extra  data  for  study  of  star  distances.  Any  celestial 
photogra[^  would  thus  have  double  value.  There  is  some- 
thing ba^  in  the  reasoning  ;  but  if  there  is  such  an  effect 
H  deOeetioD  of  spectrum  rays  by  a  current,  this  ]>heno- 
menon  requires  studying- 

Effeottve  Altoroisting  Carrenta  and  El«otro- 
sftotiTe  Forces. — Mr.  A.  K.  Kenneily  (in  tbe  KUctrieal 
World)  gives  some  clear  remarks  on  the  terms  "  mean 
current,"  "square  root  of  mean  sijuare."  and  "elfcctiva 
eaneBt,"  aa  apgJied  to  alternating-current  circuits.  Sup- 
poae,  he  says,  Utat  in  a  circuit  we  have  a  current  alter- 
nating botwesn  tbe  limits  of  tO  itoipores  positive  and 
10  amperea  negative,  say,  300  times  in  a  aeuotid.  Tho 
or   numerical    average    current   strength    will  be 


some  value  between  0  and  10,  depending  upon  the 
shape  of  the  current  wave.  With  a  simple  signg 
wave,  the  mean  current  would  be  5  ampofec,  for  semi- 
circular  wavea  7*854  anperes,  and  with  sine  waves  6-&67 
amperes.  But  in  the  most  important  practical  applications  of 
electric  currents,  the  effect  doputuli  upon  the  square  of  the 
current  strength.  The  rate  of  developing  heal  in  a  cod> 
stant  resistance  is  a  prominent  instance,  and  ineandeecent 
lamps  may  be  gwactically  inclniled  in  tbe  same  categoiy. 
When  the  current  through  such  a  resistance  is  doub!od,the 
rate  at  which  the  beat  is  generated  therein  is  quadrupled. 
If  the  current  periodically  alternates  or  fluctuates,  the  aame 
quantity  of  heal  will  be  developed  in  a  given  interval  of 
time  (including  many  cycles),  if  tbe  average  equare  of 
tho  alternating  cUTrenl  is  equal  to  the  square  of  tbe 
unilorm  oontinuous-eurrent  strength.  Just  what  maxima 
the  cycles  will  reach  when  this  condition  is  maintained 
wilt  depend  upon  tho  shape  of  the  current  wave ;  but  if  the 
nave  hnppeiiE!  to  be  a  sinusoid,  with  a  maximum  of  10 
amperof,  whose  square  is  100,  the  moan  siiuaro  over  the 
cycle  is  just  half  this  maximum  square,  or  TiO,  and  the 
boating  elToct  of  thix  altornuting  current  would  be  equal  to 
that  of  a  continuous  current  whose  square  was  50— that  ia, 
whose  sirengih  was  707  amperes.  The  "  cflTeotive  "  strength 
of  any  fluctuating  or  alternating  current  is  thus  the  square 
root  of  iu  average  square,  and  if  we  know  this  effective 
strength,  we  know  tho  boating  power  of  the  current 
wilhgul  requiring  any  knowledge  of  tbe  ware  sbft]>es. 
Tho  mean  strength  of  a  current  moasurus,  then,  the 
quantity  of  electricity  that  would  flow  through  the  circuit 
in  a  given  time,  without  regard  to  direction.  The 
"  effective  cnrront,"  or  square  root  of  the  mean  square, 
measures  tbe  thermic  activity  that  tbe  current  will 
develop  in  a  resistance.  Tho  mean  strength  of  an  alternat- 
ing currunt  would  be  indicated  by  a  D'Arsonval  galvano- 
meter if  the  waves  were  all  "  rectified,"  or  delivered  to 
it  in  tbe  same  direction  with  tbe  aid  ol  u  commutator. 
Tbe  "eftective"  current  strength  would,  on  the  other 
hand,  be  indicated  by  an  ammeter  of  the  dynamometer 
type,  with  or  without  rectification,  since  tbe  deflections 
of  such  instruments  are  independent  of  tho  direction,  hut 
proportional  to  the  square  of  tho  liavening  current's 
strength.  If  this  eqaare  fluctuates,  they  point  out  the 
average  squarfi.  Similarly,  the  "  effective  "  volt^e  of  a 
periodically  varying  E.M.F.  is  equal  to  that  uniform 
continuous  E.M.F.  which,  applied  to  a  simple  non- 
inductive  resistance,  would  generate  therein  the  same  amount 
of  beat  in  a  given  time  sufficiently  long  to  include  a 
number  of  cycles  and  obtain  a  fair  average.  Since  the 
thermal  activity  of  an  E.M.F.  applied  to  a  flxed  resistance 
is  i)roportional  to  the  square  of  tbe  voltage,  tbe  effective 
value  will  be  the  square  root  of  ite  average  square. 
The  term  "  effective,"  eboson  by  tbo  Paris  Congress  of  1889, 
may  bo  undersloocl  as  "  effoclively  equivalent  in  thermal 
activity."  All  alternating-current  voltmeters  and  ammeters 
arc  in  practice  calibrated  to  "effective  values."  By  this 
means  an  incaodescenl  Ltmp  which  is  brought  to  full 
illumination  on  a  continuous-current  circuit  by  half  an 
ampere,  or  by  100  volts,  will  he  brought  to  full  illumina- 
tion by  these  same  quantities  of  current  and  voltage 
on  an  alternating-current  circuit,  no  matter  what  tbe 
shape  of  wave,  assuming,  of  conrae,  aa  experiment  shows 
we  may,  that  the  "  skin  effective  "  and  the  induction  in  the 
lamp  filament  are  negligible.  If,  on  tbe  other  hatMi,  alter- 
nating current  apparatus  were  calibrated  in  "  moan  "  values, 
the  voltage  or  current  ooecssory  to  sup)>ly  lamps  at  normal 
oaniUo-iiOwor  would  not  only  differ  from  the  corresponding 
coiiliriuous-cniTont  values,  but  would  also  dejiend  upon  the 
shapo  of  tho  attornating  wave*. 
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ALTEBNATE-CDRRENT  TRANSFORMER  DESIGN. 

BY  R  W.  WRgKKS,  W1HT.8CH.,  A.M.I.O.K, 
fCmliraud  from  page  6SS,  Foi.  XL) 

Third  Dt»gn. — Id  this,  the  but  tnnsfonner  to  be 
derigDed,  ire  will  make  the  mean  loogthi  of  tbc  copper  ami 
iron  circuits  nearly  equal.  Tbs  first  desi^  had  u  Khort 
copjwr  circuit  &nd  a  long  iroD  core ;  then  in  the  second 
thoso  relative  [iro)K>rtJons  were  reversed  and  tbc  iron 
circuit  WM  •horU  Now,  the  mean  lenj^lh  of  tbs  turns  in  the 
copper  drcails  and  the  length  of  the  i^atb  of  the  magnetic 
lines  will  bo,  rotiichlj*,  tne  arithmetical  means  of  the 
respective  values  in  the  two  previous  deiigitt.  This  t;ivea 
a  transformer  of  the  type  used  by  Ferrantj,  in  which  a 
rectangular  core  of  iron  is  surronnded  by  rectangular 
formcn  containing  the  copper  conductors, 

AjHiniing  the  core  to  be  9in.  long  by  3in.  broad,  and  tbc 
length  of  winding  formers  to  be  about  9  Jin.,  wo  cun  roughly 
estimate  the  weight  of  iron  in  the  transformer.  Figs.  19 
and  30,  The  crosa^section  of  the  iron  equals  85  per  cent. 
of  27  square  inche*  =  23  square  incbea.or  148  square  cenli- 
metres.  The  lengtb  of  the  iron  circuit  cannot  be  accurately 
det«rmin(»i  till  the  winding  bu  been  fixed,  but  will  be, 
roughly,  28in.,  so  that  the  volume  of  the  inin  =  23x28 
=  643  cubic  inches  and  weighs  ISOlb.  Tboiron  loss  allowed 

is  1(S0  watts,  BO  that  ibe  lose  per  pound  =  -^  =  -836  watt. 
Th«  curve  of  total  iron  loseca,   Fig.  4,  shows  that  this 


y 


id>  to  an  induction  of  about  3,fi00  lii:C!t  [>er  S(|uare 
Imetrc.    The  core  area  being  148  sipiare  centimetres, 
ICC   tbc   toUl    flux    equaU    141^   x   S/iOO   C.G.S.    tinea, 
F  -  618,000. 
Designing  the  secondary  winding  first  from  (1) 

440  FtjaIO  «, 

Mid  allowing  102  volts  to  make  tiji  for  the  drop  due  to 
copper  loss  at  full  load,  wc  get 

102  =  4-45  X  618,000  x  t,  x  100  x  10-«; 

102 
T-  "  7-,i  ..  .mb  "  443  turns. 


4  4&  X  -618 

We  must  have  an  even  number  of  turns,  as  two  layers 

will  bo  the   moat    convenieot  method    of    arranging  the 

secondary    strip — 44    being    the     nearest    even    number, 

^     will  do  well  for  the  number  of  lurngi  in   the  secondary, 

B     The  primary  turns  van  now  bu  caluulatu<l  from 

m  r,  X  2.000       44  x  2,000 

I 


103 


102 


86S. 


[In  this  type  of  transformer  the  coils  are  usually  wound 
sepaTdOti   foi'mora  jud   slipped   on   individually.     The 


Question  of  which  should  be  nearer  the  core  has  been  often 
iseuHsed,  and  the  balance  of  advantage  appears  to  lie  in 
placing  the  secondary  next  to  the  iron,  as  then  thft 
high. volt  winding  is  further  from  the  iron,  and  less  likely 
to  leak  to  earth.  Also,  the  thick  wire  of  the  secondary 
is  wound  on  a  smaller  former,  and  is  bonce  more  stable. 
The  question  of  oddy  currents  in  the  copper  duo  to , 
leakage  of  magnetic  linos  from  the  core  out  through  tho] 
copper  has  been  urged  as  a  reason  for  putting  ibe  thick  wirO  ' 
outside.  With  certain  strained  aasumplioDs  as  to  leakage  and 
copper  weight,  thiti  appears  to  be  a  valid  reasou  but  for  the 
fact  that  the  edtlycuTTeiit  losses  in  ibe  copper  are  so  small 
as  to  be  riDgligiblo  in  moKt  transformers.  Assumiug  the 
leakage  to  take  place  radially  from  the  core,  the  induction 
and  hcnco  tho  eddy-current  loss  per  unit  volume  of  copjier, 
is  greater  near  tho  core.  But  the  volume  of  copper  required 
increases  more  rapidly  than  the  porimeter  of  the  winding 
if  a  constant  full-load  drop  is  allowed,  and  so  the  increase  of 
volume  varies  almost  as  the  square  of  the  perimeter.  This ' 
increase  in  volume  or  weight  of  conductor  balances  thai 
decrease  in  the  density  of  the  leakage  lield,  and  keeps  tho 
Foiicault  loss  constant.  Hence  there  is  no  disadvantage 
from  leakage  causeil  by  winding  the  thick  wire  near  the 
core.  Placing,  therefore,  the  secondary  inside,  it  is  neces- 
sary to  design  it  first,  ae  its  thickness  will  afT«ct  the 
perimeter  of  the  primary. 

The  clearances  between  the  insulating  cylinder  and  the 
iron  must  be  slightly  more  than  in  the  previous  design, 


ff> 


>'  .- 


i:: 


^ymr,r7. 


rr,r,TT.x 
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Fw.  ai. 

owing  to  the  method  of  core  construction  used.  Fig.  90 
shows  tho  general  outline  of  the  coils,  and  from  it  the  mean 
perimeter  of  the  secondary  equals  2-37ft,  The  total  length 
of  the  insulating  cylinder  being  9Jin.,  we  shall  get  about 
8^in.  for  winding  space.  The  soction  of  the  tape  to  be  used 
is  got  from  (3) 


ir 


and 


7r,  =  2-37ft. 


i    =  60 

Tj  -  44  fl  =  1. 

.-.     ;   =60x44x2-37x9-2xlO  « 

=  0572  square  inch. 

The  tape  had  best  be  wound  in  two  layers  of  22  turns 

oacb,  »g  that  the  insulated  tape  should  measure  .-    -l,say. 

-3S6in.,  in  order  that  22  turns  may  be  wound  in  8  5in. 
Uninsulated  the  copper  would  be  about  -350in.  broad, 
and  to  give  the  section  must  be  '166in.  thick.  Tape 
('350in.  X  16510,)  will  therefore  be  used,  and  the  two  layers 
will  give  a  total  depth  of  winding  of  ^in. 

Calculating  tho  rosistancc  ;is  in  previous  designs  for  tho 
exact  section  of  the  taiio,  0577  square  inch,  we  gel  from 
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(3)  that  rjK-0166,  which,  with  GO    amperes,  gives  just 
und«r  the  one  volt  drop  allowed. 
The  weight  of  coppor  from 

y  -  S  T T  X  385, 

hj  sulMtitutin^  tho  proper  valu«  for  the  symbols  becomes 

S=  0577  X  4i  X  273  x  385; 
-  2Sib. 

The  clearance  between  the  outside  of  this  ueondftry 
wiodii)};  and  the  primary  cylinder  must  bo  sulSoltiit  to 
aUov  the  Utter  to  be  sHpued  on.  Tbu  ijur.e  loft  is  by  no 
meani  wotted,  as  it  provides  ventilation  to  the  wireit  in  the 
cenUe  of  the  coiL  In  fact,  with  a  traniformer  «o  placed 
tbat  these  cylinders  arc  vertical,  the  cbimnoy  action  in  these 
air  spaces  between  the  windings  is  most  useful  in  cooling 
tli«  wires.  This  space  and  the  necessaty  thickness  of 
cylinder  and  wire  raises  the  mean  perimeter  of  the  primary 
wire  to  about  S-87ft.  This  is  the  only  remaining  unknown 
quantity  in  tlie  equation  for  the  diameter  of  the  wire  : 


V'^ 


lil^l(^. 


e 

tb«  other  values  bdng  as  follows : 

i  =  3;  r,=.865;  t=2-87;  ^  =  20; 


.'.  A 


V 


3 X 865 X  287  X  11-75 


20 


10-s 


■066in. 


So  dS-mil  wire  will  i^vo  tho  I  per  cent.  loss,  and  it 
can  be  wound  in  eight  oomplste  layers  of  100  turns  and 
one  byer  of  65  turns.  In  between  each  layer  it  will  be 
neceettry  to  place  a  sheet  of  inaulatinK  material,  as  there 
will  be  a  difierence  of  potential  of  about  470  volts  between 
adjaeent  wires  in  different  layers  at  the  ends  of  the  coils. 
Iliii  extra  insulation  will  increase  tho  de|tth  of  the  winding 
to  about  -85in.    The  resistance  of  tho  wire  from  (4)  is 


'■  '!•"  10 


866  X  2b7  X  11-75 

-066  X  -066 
6-68  ohms. 


10-* 


Tbe  weteht  of  conductor,  from  the  formula  following  the 
above,  wons  out  to  32'71b.  These  calculations  complete 
the  draign  of  the  oop|>er  circuits. 

With  the  Feiranli  system  of  building  up  the  core  and  yoke, 
the  question  of  winding  S[iace  does  not  attect  the  calculations 
to  much.  It  is  necessary  Urst  to  doRign  the  coils  to  suit 
tlis  core  area  iillower),  and  then  to  got  out  tbe  length  of 
plates  required  to  encircle  these  coils  with  amnle  cleanince. 
Leaving  the  actual  dotAils  of  construction  til!  later,  we  can, 
from  Fig.  19,  got  the  mean  length  of  the  iron  circuit,  which 
is  28-5in.,  OT  737  centimetres.  The croas-section  of  iron 
ms  23  square  inches,  so  that  the  exact  volume  will  be  656 
eoUe  incbee,  weighing  183!b.  Tbe  total  lield,  F,  required 
wb«n    T,  =  44    will   be    520,000    C.G.S.   lines,    so  that 

y  =  ^^9-"9P  =  3,520.     The  loss  per  pound  in  walU  at  ihU 

indnction  for  tbe  iron  assumed  by  curve.  Fig.  4,  is  -827, 
•othal  tbe  total  iron  loss  =  -837  x  183  =  I.'il  watts.  The 
watt  correDt,  in  ,  required  to  give  this  power  at  2,000  volts 

***    -  -0736  ampere. 

is   to   determine   the  ft  current  from 


^T,176 
In  this  transformer 


IB 


V 


3,620; 

727  centimetres; 

1.950  from  curve.  Pig.  5 ; 

865; 

3.520x727 


1,950x865x1-76' 
=  -0864  ampere. 


Kow  i,  the  magnetising  or  no-load  current, 

=  ^■0756"+   0864», 
=     -115  ampere, 

which  is  3-83  per  cent,  of  the  fuU-toad  primary  current. 
Collecting  all  the  figures  into  a  list. 

Siif-KUoteall  Transfrnvm — Third  Drtign. — Ratio  of  trans- 
formation, 2,000/100  volte ;  ---w  -  100. 

Core,  9in.  x  3in.;  area  of  erota^eotioD  of  iron,  148  square 
centimetres. 

y  =  3,520;  P  =  530,000;  I  =  727cm. 

Priniary:  t,  =  865;  ir  =.  2-S7ft. 

Wire,  66  mils  diameter,  wound  in  eight  layers  of  100 
turns  per  layer  and  one  layer  of  65  turns  per  layer. 

r  =  6-68  ohms,  hot;  toss  =  I  percent;  weight,  3371b. 

Secondary:  t  =  44;  ir  =  2-73. 

Conductor  used,  tape  ('SSOin.  x'165in.),  wouod  in  two 
layers  of  32  turns  each. 

r=-0I66  ohm,  hot;  loss,  I  per  cent;  weight,  231b. 

lowM— Iron    151  wntte     ...     2-61  i>er  cent. 

Copper,  primary...       60     1*0        „ 

Copper,  secondary       60     „       ...     1-0        „ 

271  watts  4'51  \^r  cont. 

The  efficiency  at  full  load  being 

5^-957  irtr  cent. 
6,271  ' 

MagnetiBiMg  current  ~  3-83  per  cent.,  so  that  the  load 
factor,  or  ratio  of  true  watts  to  apparent  watts  on  open 
circuit,  equals  '6rr7. 

Tho   weight    of    iron  ~  1831b.     at    4d.  per  lb.  =  6Is. 
„  copper  =    6&-7lb.  at  lOd.  per  lb.  =  46-6«. 


Total 23871b.  lOT-fie. 

Which  gives  39-81bi.  and  18s.  jier  kilowatt  output. 


rra.  SU 
Tbe  ratio  of  weight  of  copper  to  wught  of  iron  equate 

-m  =  ■^^'- 

The  etToctive  cooling  surface  of  this  transformer  is  difficult 
to  estimate  correctly,  and  comparisons  made  OD  tho  basis  of 
the  watts  wasted  per  square  inub  total  external  eur^e  will 
not  afford  a  true  idea  of  the  heating  limits.  This  u  caused 
by  the  number  of  ventilation  spaces  running  right  through 
both  the  copper  and  iron  circuits,  whicli  by  their  cooling 
edecta  greatly  assist  the  external  surfaces.  Tbe  surface 
which  is  exposed  externally  amounta  to  only  750  square 
inches,  and  hence  the  watts  per  square  inch  work  out  to 

?^^  =  -362  at  full  load,  and  to  —  =  301  at  no  load. 
700  750 

The  method  of  constniction  of  the  iron  circuit  is  explained 
in   Fig.   21.     In  this  transformer,  as   designed,  the  iron 


A 


6 


THE  ELECTRICAL  ENGINEER.  JULY  7.  1893. 


used  conaisU  of  stripa  Sin.  broad,  airan^sd  in  Uitm  par&llol 
bands,  l''i^.  20.  Thii  i>  done  to  faoiltUte  iho  bendiDg  of 
the  pUtec,  and  alito  to  give  increoaod  ventilation  tbroUBh 
t&e  iron.  Alao,  it  tendt  to  roduco  «ddy  ctiireoti  iii  toe 
iron  if  any  ■{iprocinhlo  magnetic  leakage  takes  place 
oot  from  Ibo  core  tliroagh  tho  brood  plate*.  Theae 
•trip)  of  iron  ara  cut  to  various  length*,  lu  ibonti  in 
[Fig.  31,  and  laid  out  perfectly  straight  with  altcrnulc 
plat4e  projecting  each  way.  Then  the  formers  containing 
the  conductors  can  be  slipped  on  over  this  rectangle  of  iron 
and  secured  in  the  centre  of  it.  The  next  slap  is  to  bond 
the  plates  individually  into  their  final  liositions.  Tho 
reason  of  having  ifaam  with  alternate  intervals  at  the  ends 
is  to  eecore  that  they  break  joint  at  the  eentre  of  the  yoke. 
This  kMpe  the  magnetic  resutsnce  low,  as  explained  in 
other  deaigne.  The  irdsht  and  oott  of  this  transformer  will 
be  found  to  compare  Tavoumbly  with  those  of  the  two 
previous  designs,  bat  it  will  not  bo  correct  to  say  from  this 
that  the  type  is  the  best.  Until  the  bwt  design  of  each 
type  has  been  definitely  fixed  it  is  misleadiDg  to  insUtuto 
eom|nri*ons.  .So  in  this  esse  the  ciTocts  of  less  iron  end 
more  oopp«r  should  bo  carefully  investigated. 

(To  ht  cMlinutd.) 


ELECTRIC  LIGHT  AND  POWER. 

Bf  ASTHCm   P.  OOV,  AMOC.MUI.ninT.  KLXCTiUCAL  XKOIKBKRS. 

(AH  riffhlt  TtMrad.) 

ARC  UGHTINO. 

(fioTditmtdfnmfageeiS,  Vet.  XI.) 

The  dirwtioD  of  path  of  a  ray  of  light  emanating  from  a 
wuree  is  defined  by  its  "  angle  of  incidence."  The  angle  of 
iDCtdence  nenifies  the  angle  that  tho  ny  in  question  makes 
irith  a  vaitteal  line  dropping  down  from  the  centre  of  the 
•ouree  of  light.  The  top  diagram  in  Pig.  25  lllustratos 
rays  baring  angles  of  incidence  of  30deg.,  45deg.,  COdeg., 
TOd^.,  and  fiOdeg.,  the  horiEOUtal  line  being,  of  course,  a 
right  angle,  or  90deg.  Tbey  also  show  at  what  [)oint* 
thev  touch  the  ground-lin*  for  various  heights  of  the  lamp. 
A,  u,  and  0  denote  three  grouod-linos,  thus  givirnt  tho  arc 
three  different  heights,  in  the  ratio  of  I,  3,  3.  The  inner- 
most ray  of  the  belt  of  maximum  light  previously 
mentioned  has  evidently  an  angle  of  incidence  of  30deg., 
because  60deg.  below  the  horizontal  is  the  same 
•a  30d^.  out  of  the  vortical.  Similarly,  the  outer- 
most ray  has  an  angle  of  innideiitie  of  60deg.  These  two 
aoglas  of  incidence  are  drawn  in  thick  lines  to  m.ai'k  the 
borders  of  tho  belt,  and  the  base  which  lies  between  the 
borders  is  shaded  for  the  three  ground-linos,  A.  B,  C.  It  will 
I  be  noticed  that  the  rav  bat-ing  an  angle  of  80deg.  touches 
the  ground-lino  some  distance  from  tho  lamp;  in  addition 
to  this,  the  light  given  at  that  angle  is  much  below  the 
maximum,  so  that  the  illuminating  power  is  only  feeble : 
therefore  it  is  not  worth  while  receiving  rays  that  have  an 
angle  of  incidence  greater  than  SOdeg. 

An  arc  bmp  forms  an  elevated  centre  of  the  illuminated 

circle,  and  it  is  interesting  to  examine  into  the  relations 

between  heights  and  distanoos,  etc.     We  will  assume  that 

the  arc  is  at  such  a  height  that  the  farthest  point  to  be 

'  tllumiiiated    is    roscbed   by  a  nty   having  an    angle  of 

'  'tncfdenoe  of  60deg. 

Let  the  height  erf  the  arc  above  the  ground  be,  say,  lOft., 

,  m»  itbown  by  the  line,  b  c.     Then,  since  the  farthest  |>oinl 

'illuminated  is  where  the  ray  of  60i]eg.  rencbes  the  ground, 

^bence  the  horiiontal  distance,  c  P,  will  represent  the  radiu* 

"-of  the  illuminated  circle.     This  distance,  c  P,  we  will  call 

tho  "radius  distance,"  to  distinguish  it   from  the  angular 

distance,  b  P.     Knowing  the  angle  and  tbo  height,  it  is  easy 

to  find  the  radius  distance,  which  is  obtained   from  the 

fon&ok  : 

Radios  distance  =  height  x  tan  A ; 
also.  Height  •>  radius  distance  x  cotan  A, 

whete  tan  A  and  cotao  A  represent  the  tangent  and 
eotaogent  of  the  angle  of  incidence  of  the  mv.  In  tlie 
praeest  case  the  angle  of  incidence  is  60d»g.,  and  the  values 
of  tju)  GOdeg.  and  ootan  60d«g.  are  respectively  1*73  and 
-^/X     laaaning  ttm»  valaae,  W6  have 


Radius  distance ^  height xl'73, 
and  Height  =  ridiua  distance  x  '5T8. 

So  if  the  height,  he,  be  10ft,  then  the  radius  distance,  cP, 
will  be  17*3.  Tbelongthof  the  path  of  the  ray  can  also  easily 
be  found  when  the  height  and  the  angle  is  known,  since  it 
o<in:tls  the  height  divided  by  the  cosine  of  the  angle  of 
incidence.  Now  cos  COdeg.  is  -6  ;  hence  10  -r  (J  =  20,  so 
that  the  path  of  the  ray  denoted  by  ft  P  =  20.  It  may  bo 
put  down  as  a  rough  rule  that  an  arc  will  illuminate  well 
for  a  radius  distance  equal  to  double  Its  height,  because  no 
rays  beyond  64dog.  ore  then  rofpiired. 

Kays  having  an  iinglo  of  HOdug.  will  illuminate  at  a 
radius  diHtaticu  o<iuiil  to  about  bve  and  three-<piarters  the 
height  of  the  arc  from  tho  ground.  For  a  ray  at  a  fixed 
angle,  its  radius  distance  and  its  length  of  path  will  hn 
directly  proportional  to  the  height  of  iho  lamp,  but  if  the 
candlo-powor  remains  the  same,  the  illuminating  power  of 
the  ray  where  it  reaches  the  ground  will  diminish  very 
considerably  as  the  height  of  the  lamp  increases.  In  tho 
lower  diagram  of  Fig.  25,  when  the  height,  be,  it  10ft,  tho 
radius  distance,  c  P,  is  17'3ft.  for  a  ray  of  60deg.  as  shown, 
and  the  length  of  the  jiath  of  tho  ray,  dP,  is  20ft.  Suppose 
at  the  point,  P,  where  tho  ray  falls  on  the  ground  that  the 
illuminating  power  or  intensity  of  the  ray  is  equal  to 
10   c.p.,    allowing    that    the    light    given    ofl    tne    arc 


Fio.  3B. 

at  this  angle  is  three-quarters  of  the  maximum ;  now 
double  the  height  of  the  lamp,  making  it  20ft,  the 
length  of  the  path  of  the  ray  will  now  be  doubled  and 
the  new  jjoint,  P',  where  it  reaches  the  ground  will  bo 
40ft,  away  from  the  arc.  The  intensity  of  light  varies 
inversely  as  tho  square  of  the  distance  from  the  souroo  of 
light,  and  since  tho  distance  is  doubled  it  follows  that  tho 
intensity  will  bo  only  ono-fourth,  and  so  the  candle-power 
at  F' will  be  2-5.  I'rom  this  it  is  seen  that  the  candle- 
power  of  a  ray  at  a  fixed  angle  varies  inversely  as  tbo 
square  of  tho  height  of  the  lamp  at  the  point  where  it 
touches  the  ground.  Now,  instead  of  keeping  tbe  angle  of 
the  ray  constant,  keep  the  same  point,  P,  under  considera- 
tion when  the  height  is  varied ;  then,  when  the  beij^ht 
of  the  lamp  is  doubled,  the  angle  of  the  ray  hlling 
on  the  same  point,  P,  will  be  much  smaller.  To 
find  how  the  intensity  alters  at  the  ]>oint,  P,  we  must 
first  obtain  the  lengths  of  the  two  paths,  P  6  and  P  a. 
P£  =  20,  and  P((=an-^ooa  Pac  We  have  now  to  find  out 
what  the  new  angle  P  a  c  is.  To  do  this,  we  already  know 
that  the  radius  distance  -^  height  ■=  tan  of  the  angle  of 
incidence,  therefore  P  c-r-eic^tan  P  ac ;  that  is,  17-3-f20 
=  865~tan  41deg,,  nearly.  Having  now  obtained  our  new 
angle,  all  that  is  wanted  is  the  length  of  the  path  P  n,  and, 
a*  given  above.  Pii  =  a  c-i-cos  41dog.  =  20-r  ■7fi4  =  2G'5;  so 
that  the  path  P  b,  representing  the  old  ray  of  60deg.,  is 
20ft.  long,  while  the  path,  P  a,  of  the  new  ray  of  41d6g.  is 
26'9ft.  long.     The  intensity  varies  inversely  as  tbe  square 
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of  the  distauce,  hence  the  candlo-iiotrer  at  P,  when  the 
'iei|fat  of  the  lump  is  SOfl.,  will  be  10x3l>i-r(3S-5)*» 
1,000 -r  702  25 -ft-7  about. 

i'ld&Uy,  we  niu«t  make  a  correction,  because  the  light 
prta  bjr  a  ray  of  41dcg.  \»  of  greater  inteoaity  than  what 
»  girun  by  a  ray  of  fiOdcg.,  other  things  benig  equal.  At 
SOoeg.  the  light  was  asaumed  to  be  three  .<iuarter8  of  the 
maximuin,  and  at  41deg.  the  lit!;ht  inaj  be  taken  to  be 
almost  at  the  maximum,  eo  57  x  li3  =  22-84-3  =  7-6  = 
candle-power  at  tie  point  P,  when  the  arc  i«  at  n,  or  SOft. 
higfa> 

Onumnpftm  «/  Carbon. — It  will  be  found  in  practice  that 
tlto  positive  or  upper  carbon  burns  away  at  twice  the  rate 
at  wbicb  the  negative  or  lower  carbon  (Ioob.  The  propor- 
tions are  not  exactly  2  :  1  ;  in  different  Umjia  and  with 
diflereDt  kinds  of  carbons  the  pr»iiortion  varies  slightly, 
but,  as  a  rule,  they  will  all  come  pretty  close  to  the  aboro 
ratio,  and  when  trimming,  the  lamp  trimmer  alwuya  allows 
double  lbs  len)!th  of  positive  to  the  length  of  negative. 
Th«  wriUr  oblained  the  following  rate  of  consumption  of 
Mrbou,  beinft  the  average  of  a  number  of  t«sts  made  on  a 
Brockie-Pell  -  full '  arc  lamp : 

Positive  carbon,  f,  or  '833in.  per  hour. 

Negative     „       ^,or'375in.        „ 

Current  being  10  amperes. 

Pressure  being  40  volts. 

Energy  consumed  by  lamp  being  400  watta. 

DiameUrof  carbons  being  ISmii). 

With  a  full  arc  lamp,  or  one  taking  10  amperes,  the  best 
mx6  of  carbons  to  use  is  13mm.,  or  ^in.,  in  diameter.  With 
a  half  arc,  or  one  taking  six  to  seven  amperes,  carbons  of 
llmo.,  or  yVr)-!  '^  diameter,  should  be  used  ;  for  a  small 
lamp  taking  only  five  amperes,  say,  about  9mm.  is  suitable, 
whilst  for  a  very  powerful  lamp,  such  as  a  searchlight  of 
35,000  c.p.,  and  taking  a  current  of  probably  60  amperes, 
tbe  sise  would  be  about  24mia.,  or  close  on  tin.,  in  diameter. 
The  rat«  of  consumption  of  these  larger-sized  carbons  is 
leoe  than  tlie  smaller-sized  ones,  the  burning  being  slower 
•1  tbe  carbons  increase  in  thickness.  Carbons  smaller  than 
dmm.  tor  five  amperes,  and  those  larger  than  40mm.  for, 
•ay,  130  amperes,  do  not  bum  well,  it  being  very 
diflicult  to  obtain  a  well-formed  crater,  consequently 
the  light  is  unsteady.  It  is  the  custom  now  in  the 
beet  kind  made  to  insert  a  central  soft  core  in  the  posi- 
tive carbon ;  these  are  called  cored  carbons.  They  are 
oatorally  more  expensive  than  the  other  solid  kind,  but 
they  give  a  better,  softer,  and  steadier  light.  Tbe  soft 
ecTfl  tends  to  keep  the  crater  in  tbe  centre  of  the  carbon, 
and  promotes  a  more  regular  burning ;  the  liji^hl  alsn  iu 
purer  and  whiter.  There  i^  a  great  art  in  manufacturing 
electric  light  carbons,  each  maker  having  some  little  secret 
of  hie  own  iu  compounding  the  ingredienU  that  form  the 
paste.  Oas-retort  carbon,  or  g^s  coke,  as  it  is  called, 
IN  crushed  into  a  fine  powder  and  then  mixed  with 
several  things,  as  pitch,  oils,  etc. ;  the  compound  in 
pasted  through  a  number  of  processes,  then  subjected 
to  great  pressure  and  finally  baked  in  the  furnace. 
Provided  a  good  lamp  be  employed,  the  character  of  tbe 
carbon  soon  proves  itMiIf  ;  a  bad  and  impure  specimen 
bums  irregnlarly.  splutters,  and  is  continually  breaking 
ita  arc,  and  so  causes  the  light  to  Hactuato  up  and  down, 
and,  above  all,  the  light  given  off  is  often  a  greenish-red 
or  a  porple  colour,  making  those  on  whom  it  falls  have  a 
wy  bilious  look.  A  good  carbon,  however,  acts  very 
dimreatly :  it  bains  eteadily,  with  little  waste,  the  light  is 
pure,  full  and  white,  and  perfectly  steady. 

Coated  or  ooppered  carbons  are  those  which  are  coated 
.over  with  a  tsin  deposit  of  copper,  to  conduct  the 
ent  better.  A  single  -  carbon  lamp  means  one  that 
only  one  pair  of  carbons,  and  a  double -carbon 
ap  one  that  has  two  lair,  so  that  when  the  first 
'  is  burnt  out,  the  lamp  changes  over  on  to 
he  ieeotid  jufr.  Tbe  usnal  lenvtb  that  carbons  aie 
Dt  is  about  16in.  for  iKMitive,  and  Kui.  for  negative,  so  that 
be  ajnile  lamp  will  burn  (or  16  hours  an<l  ibn  iloiible  lamp 
'33  noum.  The  consumption  will  not  reach  lin.  |>cr 
ir  for  the  positive,  as  tbe  carbon  stumfM  will  testify  ;  in 
any  case  tbe  carbons  should  never  bo  allowed  to  burn  down 
ta  lets  tban   lin.  away  from  the  boklcrs,  otherwise  tbe 


holders  will  get  heated  and  burnt.  The  depth  of  holders  is 
about  ^in.,  so  the  stumps  shoidd  not  be  lees  than  IJin.  long 
when  taken  out. 

fT6  be  amiinued.) 


THE  TRAMWAYS  INSTITUTE  OF  GREAT  BRITAIN 
AND  IRELAND. 


The  annual  general  meeting  of  this  institute  was  held  on 
Thursday  of  last  week  at  the  Holborn  Restaurant,  W.C., 
Mr.  W.  .J,  Curruthers-Wain  occupying  the  chair. 

On  the  proposal  of  Mr.  J.  Efiii-SMini,  seconded  by  Mr. 
A.  P,  Smith,  Mr.  Carruthera-Wain  was  unanimously 
re-c!ect«l  president  for  the  ensuing  year.  TTie  vice-presi- 
dents (Mr,  J.  Ebb-Smith,  Mr.  J.  W.  Turton,  and  Mr. 
A.  P.  Smith),  on  tbe  motion  of  the  Chairman,  secoitded 
by  Mr.  Stanskikld,  were  re-elected.  Mr.  Whiltaker,  Mr. 
Waugh  (of  Bradford),  Mr.  S.  .J.  Wild,  and  Mr.  William 
Mason  were  elected  executive  committee  on  the  projwsition 
of  Mr.  S.  L.  ToMKiNH,  seconded  by  Mr.  Forbkr.  Mr. 
FoRBtes  then  moved,  and  Mr.  Pace  seconded,  the  re-elec- 
tion of  Mr.  Chris.  James  and  Mr.  W.  Sunsfield  as  honorary 
auditors. 

The  Secrktary  (Mr.  J.  G.  B.  Elliot)  then  read  the 
report  of  the  council  for  the  year  1892-93.  The  report 
showed  that  there  were  now  32  companies,  47  delegates, 
and  164  associates  belonging  to  the  institute.  These 
figures  showed  an  increase,  as  compared  with  the  previous 
year,  of  one  company,  11  delegates,  and  four  associates. 
One  company  had  resigned  owing  ta  the  line  having  been  pur- 
chased by  the  local  authority,  and  six  associates  had  ceased 
to  belong  to  the  institute  owing  to  death  and  resiKuation. 
Since  tbe  last  meeting  two  gathering's  had  been  held 
in  the  provinces — namely,  at  Birmingham  in  December, 
and  at  Liverpool  in  April.  At  the  Birmingham  meet- 
ing the  members  inspected  the  Walsall  electric  tram- 
way, and  the  electric  railway  at  the  Liverpool  assembly. 
The  council  was  gratified  at  tbe  success  which  bad 
attended  their  efforts  to  introduce  to  the  notice  of 
members  all  the  newest  developments  in  the  application 
of  modern  science  to  traction,  and  the  alTording  to  them  of 
opportunities  (or  viewing  inventions  having  for  their  object 
the  benefit  of  the  tramways.  The  matters  discussed  at 
previous  meetings  included,  amongst  others,  the  considera- 
tion of  permanent  way  construction,  electric  traction  by 
overhead  wires,  and  the  amendment  of  the  Tram- 
ways Act  of  18T0,  claims  of  telephone  companies  and 
op|H3sition  to  electrically- worked  tramways,  new  car- 
starting  and  emergency  brakes,  and  a  new  gas-motor  car. 
It  had  been  impossible  to  proceed  with  tbe  amendment  of 
the  Tramways  Act  of  1S70,  which,  by  the  admission  of  a 
past-President  of  the  Board  of  Trade,  reiiuired  amending;. 
That  question  concerned  the  convenienee  and  comfort  of 
600  million  {lassengers,  to  say  notliing  of  tbe  reasonable 
wishes  of  the  large  bodyof  the  investing  public,  whose  money 
had  supplied  the  facility  for  cheap  locomotion  to  that  enor- 
mous number  of  people,  and  whose  return  on  their  capital  was 
in  most  cuses  extremely  inadequate,  whilst  in  many  instJincos 
no  return  whatever  could  be  earned  by  the  capital 
employed.  It  was  impo!4sibte  for  the  same  reason 
mentioned  in  previous  years  to  obtain  capital   for  tramway 

finrposos,  and  new  lines  and  desirable  extensions  of  old 
incH  demanded  for  the  public  convenience  could  not  be 
built.  The  council  felt  that  the  time  had  come  when  it 
was  the  plain  duty  of  tramway  companies  to  bring  pressure 
to  boar  on  the  Legislature,  in  the  first  instance  by  urging 
their  shareholders  to  become  associatea  of  the  institute, 
thereby  greatly  increasing  its  power  and  influences  and 
resources ;  and  in  the  second  place,  to  bring  personal 
inHuence  to  bear  upon  the  member  for  Parliament  who 
represented  the  [urticular  district  in  which  each  shareholder 
resided,  as  well  as  to  sign  a  petition  to  Parliament  praying 
for  the  appointment  of  a  select  committee  to  enquire  into 
the  ojteration  of  tbe  Tramways  .\ct,  IS70,  with  a  view  to 
ita  amendment  in  the  light  of  the  experience  gained  in  the 
past  23  years.  Tbe  moat  im\wrta\\\,  wewiX*  <A  'Sw.  ^ww, 
from  a  tracUon  ^\tiV  «\  iww ,  >3b*A  \jtftvv  xiati  ovtvh.wt,  rf.  <Si " 


Soutb  Sufibrdshii'e  electric  inmwuy,  the  Liverpool  over- 
head elecUic  railway,  the  cable  tramway  at  Matlock,  and 
the  cable  line  from  Konningtoii  to  lirixtoo.  The  chief 
event  of  the  year  had,  however,  been  the  decision  of 
Sir  Frederick  Brnmwell,  the  arbitrator  appointed  by  the 
Board  of  Trade  to  decide  on  the  price  to  be  paid  for  a 
partion  of  the  lines  of  the  London  Street  Tramways  by  the 
London  County  Council.  It  waa  understood  that  while 
th«  prico  wu  far  more  than  the  County  Council  expected 
to  pay,  it  wvi  much  leas  th^n  suLisiied  the  company.  Any 
further  proceedings  in  this  cuite  would  be  watched  with 
interest.  As  an  illustration  of  the  justice  of  the  views  hold 
by  the  Tramways  Institute  on  tne  action  of  the  local 
iiuthorities  and  the  piirchitio  clause  of  the  Act  of  1870,  it 
was  mentioned  that  in  the  ciuo  of  the  London,  Deptford. 
and  Greenwich  Tramway*  Cumpany,  who  voluntarily 
offered  to  sell  their  line*  to  the  London  Gonnty  Council  at 
a  price  to  be  mutually  agreed  upon,  the  latter  declined  to 
entertain  the  suggMtioo. 

Mr.  W.  J.  CAARtrTHERs-WAiN,  in  moving  the  adoption 
of  the  reiwrl,  and  after  referring  to  sUtistics  of  tramway 
work,  siioke  is  follows  about  electric  InutJon  :  "  They 
louiid  that  whorOBs  the  application  of  modern  science  in 
the  United  Kingdom  had  resulted  in  the  construction  of 
only  33  miles  of  electric  iramwavt  during  the  10  years 
cince  it  was  first  commenced  with  tho  I'ortnisb  and  Giant's 
Causeway  Kailway,  opened  in  l^Fi.'t,  the  idea  of  electric 
tiHctJon  did  not  really  take  hold  of  the  American  public 
until  1867  ;  and  since  that  time  the  proi^ees  had  been  so 
marked,  and  the  oonvonienco  of  the  additional  facilities 
given  had  bean  lo  marked,  that  last  year  the  number 
of  electric  tramways  in  the  United  States  was  -136,  with 
3,633  miles  of  track,  and  5,S&1  cars  carrying  250,000,000 
paeseoRera  annually.  That  only  showed  what  capital  conUl 
do,  what  freedom  from  arbitrary  restrictions  imposed  by 
local  authorities  could  do,  and  what  the  study  of  the  public 
convenience  would  result  in  for  the  ahareholders  in  those 
com|Ktnie«.  He  thought  if  anyone  hud  an  opportunity  o( 
readin)^  the  remarks  made  by  Mr.  Rnckenxaun  daring  the 
diecuMion  on  l>r.  Ifopkiuson's  papor  before  the  Institution 
of  Civil  Engineers,  they  would  repuat  the  reasons  why  in 
America  thai  could  be  done  and  not  in  this  country.  In 
any  case,  the  public  were  the  sufferers  and  the  tramway 
companies  the  losers." 

Mr.  Wu.  Mahon,  iti  seconding  the  motion,  observed 
that  the  institute  hod  been  of  great  benefit  to  tramways 
beloogiof;  to  lh«  inslitute,  and  to  those  who  were  not  con- 
nected with  it. 

Some  discussion  ensued.  It  was  mentioned  that  there 
were  80  comp.inies  in  the  United  Kingdom,  and  that  only 
32  were  affilijited  to  the  institute  ;  in  the  metropolis  there 
was  only  one  in  seven  connected  with  it.  It  was  urged 
that  the  council  should  endeavour  oflicially  and  as 
effectually  as  possible  to  induce  those  com|)anies  out- 
standing to  join  the  institute.  It  was  also  suggested  thit 
the  council  should  on  the  occasion  of  Board  of  Trade  in- 
spections of  lines  and  roMing-ntock,  and  especially  steam 
locomotives,  give  eome  distinct  advantage  to  the  companie.i 
so  as  to  deal  with  the  changing  requisitions  of  the  Soard 
of  Trade,  and  which  put  the  companies  lo  considerable 
expensft. 

Mr  CARRUTHHRfrWAiN  sud,  ID  reply,  that  the  council 
would  be  glad  to  accept  tho  proposal,  and  that  by  so  doing 
it  would  briuK  in  otlier  companies.  The  quarterly  meetings 
would  be  held  as  usual.  An  invitation  had  been  received 
for  the  institution  to  visit  the  Isle  of  Man  in  October  to  bo 
present  at  the  oiiening  ol  tho  electric  tramway  from  Douetas 
to  Laxey,  but  be  did  not  know  whether  the  line  would  then 
be  in  operation. 

A  paper  was  down  on  the  agenda,  on  "  Electric  Traction," 
by  Mr.  L.  Ki'KrKiN,  who,  however,  mado  his  remarks  in  an 
address  on 

BBCENT  RF,SDT,T8  OF  ACCUMULATOR  TRACTION. 
When  he  read  a  pauer  before  the  institute  a  year  a^,  he 
then  pointed  out  to  ine  best  of  his  belief  that  it  could  be 
proved  in  actual  working  that  accumulators  would  fulfil  all 
eondttiona  necessary  to  make  traction  by  their  means  a 
auceeei.  At  that  time  certain  doubts  were  expressed,  but 
fiA^  mutAor  waf  BOW  in  »  position  to  eubmit  figures  which 


he  thought  would  prove  that  the  hopes  held  out  12 
months  ago  had  b«en  realised  by  the  use  of  the  Epstein 
cells  on  some  of  tho  cars  of  the  Birmingham  Central 
Tramways  Company.  There  were  six  cars  in  regular 
ojieration  in  that  town,  and  sometimes  seven.  There  were 
1 2  sets  o(  accumulators  in  use-  The  first  ware  supplied 
in  December,  1892,  and  they  had  had  sometimes  to  con- 
tend with  difiicalt  conditions  of  the  road  ;  eovoral  times  in 
January  and  February  they  had  to  deal  with  (alls  of 
snow,  and  measurements  taken  disclosed  the  fact  that  the 
energy  required  to  propel  a  car  up  a  gradient  of  1  in  25 
rose  to  33  i.h.p.  The  12  sets,  which  represented  1,200 
cells,  or  10,000  plates,  were  working  satisfactorily  in 
Birmingham  at  the  present  moment,  and  they  were  the 
identical  cells  that  had  done  work  since  December  and 
during  the  severe  conditions  of  the  road  already  mentioned. 
As  far  as  repairs  were  concerned,  not  a  single  plate  bad 
been  changed  or  repaired  ;  putting  that  into  mileage, 
it  meant  that  the  sota  in  use  bad  done  about  6,000  miles, 
the  total  mileage  being  about  80,000.  Ho  had  information 
to  the  effect  that  tho  irregularities  in  the  traffic  from  any 
cause  were  very  Blight,  and  compared  favourably  with  those 
on  the  lines  operated  by  other  moans.  The  author  then 
came  to  consider  the  relative  merits  of  tho  accumulator 
system  and  the  direct-current  method.  Taking  first  the 
cost  of  installation,  he  observed  that  it  bad  been  elicited 
that  the  cost  of  effectually  equinping  one  mile  of  track  on 
the  overhead  system  amounted  to  about  £4,000  a  mile, 
and  that  of  tho  conduit  svstem  to  about  £6,000  a  mile. 
Assuming  a  lino  six  milesfong,  that  would  coma  to  £21,000 
with  the  former  and  £36,000  with  the  latter  system,  apart 
from  other  electrical  equipment.  They  knew  that  the 
e<|uipmont  ol  a  oar  with  accumulators  cost  £S00,  ajHtrt 
from  the  other  oloctrical  equipment  which  was  common  to 
both.  Taking  a  five  minutes'  service — which  was  a  pretty 
good  one — tboy  found  that  on  a  lino  with  double  tracK 
24  cars  were  necessary  to  maintain  that  service,  Tbe 
34  cars  would  cost  £13,000  as  compared  with  £24,000 
with  the  trolley  system,  and  £36,000  for  the  conduit 
method.  Coming  lo  consider  the  coat  of  working,  that  was 
more  economical  at  the  station  than  the  working  of  stations 
where  provision  had  to  be  made  for  varying  demands.  The 
main  [loints,  however,  were :  What  was  the  supervision  that 
accumulators  required,  what  were  tbe  repairs,  and  what  was  the 
cost  of  keeping  them  in  working  order?  In  other  words,  what 
was  the  cost  of  running  them  1  On  these  points,  be  would 
simply  record  facts.  As  far  as  supervision  in  Birmingham 
was  concerned,  ho  was  only  aware  that  of  the  12  seta  thai 
had  been  in  operation  since  December,  six  seta  had  been 
cleared  out  once  so  as  to  get  rid  of  the  miid,  and  that  clearing 
was  tho  only  expenses  incurred  in  the  auiwrvision  oI 
accumulators  ;  iu  other  words,  the  supervision  was 
practically  nil,  and  also  the  cost  of  supervision.  With 
regard  to  rofiairs,  he  would  repeal  what  he  had 
said  at  the  commencement  of  his  remarks — that  it  had 
not  been  necessary  to  repair  a  single  plate  out  of  tho 
10,000.  As  to  the  cost  of  renewals,  bis  company  was  under 
a  contract  with  the  Birmingham  Central  Tramways  Com- 
pany to  renew  tbe  accumuktois,  or  such  parts  as  required 
renewal,  at  a  certain  fixed  rato  per  car  mile  run.  In  this 
case  the  rate  was  IJd.  per  car  mile,  and  each  set  of  accu- 
mulators had  made  6,000  car  miles,  and  considerably  less 
than  that  mileage  was  sufficient  to  reimburse  bis  company 
for  the  coat  of  renewals. 

In  the  course  ol  discussion,  Mr.  CaRRtrmB Its- Wain  said 
that  be  was  not  an  advocate  of  any  system.  He  mentioned 
that  the  working  of  the  Epstein  accumulators  during  the 
post  BIX  months  hod  enabled  the  lines  to  bo  operated  with 
groat  regularity.  With  regard  to  tbe  financial  aspect  of 
the  question,  that  was  not  a  matter  with  which  he  could 
deal.  Ue  only  knew  what  the  arrangements  wiib  Mr. 
Ejetein  wore  or  were  likely  to  be,  and  he  would  wait  until 
the  end  o(  the  year,  which  terminated  on  the  following 
duy,  and  then  find  out  what  the  cost  of  accumulator  trac- 
tion had  been  on  tbe  Birmingham  line  during  the  past  12 
months,  Tho  figures  given  by  Mr.  Epstein  had  been  sup- 
plied by  the  tramway  company. 

Mr.  FKLt  asked  as  to  t^e  cost  of  equipping  a  tramway, 
including  the  rolling-slock,  motors,  batleiies,  an<l  plant  at 
the  dop^t,  but  leaving  out  qI  consideration  the  depot  and 


tfae  tnm  line,  The  tramwa}-s  bad  the  lines,  aad  il  was 
moBt  important  to  tramway  men  to  know  the  coit  of  iiutal- 
Utioo. 

Mr.  Scott  Kl'sski-l  said  that  the  Bnuh  Comiianv  would 
Qodertake  the  rea[M>iuihility  (ur  thu  oquipmont  of  a  line, 
and  they  had  caicukied  thut  to  tixtiTigiiith  ihovxtni  capitul 
outlay  involved  in  the  Htting  tin  of  xn  existing  lino  with 
electric  traction,  a  vinking  fuml  o(  I  jd.  i>er  car  mile  wna 
Doeeuanr.  Thitwui  onoof the  »cnouaconsidorationsthey  had 
bad  to  deal  with  in  thiHCOuntry — that  the  existing  horsosand 
an  bad  to  bo  put  Miiio.and  before  any  savingcouidbeBhown 
KtBTiDg  most  be  manifested  over  and  above  a  sinking  fund 
ot  l^d.  por  CRi  mile.  Unless  it  could  be  demoostrated  that 
sooiething  like  3d.  wag  to  be  saved,  il  was  scarcely  worth 
while  to  equip  a  lino  electrically,  except  for  one  conside- 
ration. All  mechanical  powers  allowe<l  of  traflic  l>eing 
dnlt  with  aa  it  arose  ;  with  raccbanicul  [lower  a  much 
bigger  car  could  be  lun  at  prauiicully  the  xamu  coat  per  car 
Dulei. 

Mr.  Efktkin  had  worked  out  on  a  diRorcnt  bania  to  that 
of  ibe  previous  Epeakur,  but  in  order  to  xbow  the  actual 
amount,  no  matter  how  it  wu  to  be  refunded,  he  found 
thai  it  wai  as  near  aa  potaible  £1,000  per  car. 

Us.  Peix  aiked  for  an  approximate  estimate  of  equip- 
piag,  my,  10,  30,  SO,  or  100  cars.  That  would  bring  in 
all  timmway  companies  now  experiencing  any  difficulties. 

Mr.  ErsTViN  replied  that  it  would  be  about  £1,000  per 
car,  and  he  slated  that  he  would  undertake  to  maintain 
accUBiuUton  at  Id.  per  car  mile. 

A  paper  was  then  read  by  Mr.  CoNau>t,  C.E.,  on  the 
"  Cloariiog  of  Permaneut  Way." 

The  next  paper,  pi-ecented  by  Mr.  H.  U.  Wollaston, 
dealt  with  the 

UUBTINQ  or  OMNIBUSES  AND  TRAMCAR8. 

The  author  described  tlie  system  of  compressed  oil-gas 
lighting  introduced  by  Me^iir*.  Pope  and  Son,  Limited,  of 
Sloogh,  on  railways,  Iramwayn,  and  for  omnibuses.  The 
airaogement  consists  in  the  carrying  on  the  cars  of  gas- 
cylinders,  which  are  chatted  with  gas  from  stationary 
high  -  pressure  holder*.  The  cost  is  given  at  15g.  per 
thousand  for  the  gas  placed  on  the  cars,  being  one-tenth  of 
ft  peony  per  lamp  per  hour. 

The  ueil  paper,  of  which  we  give  an  abstract,  was  by 
Mr.  E.  Frecnd  on 

LIGHTING  OMNIBUSES  BY  ELECTRICITY. 

The  apparatus  consists  of  a  Bristol  battery  weighing 
^about  l^lb.,  and  a  lamp  of  very  shallow  design,  which  can 
fixed  with  three  screws  to  the  roof  of  tlie  'bus.  The 
attery  contains  six  cells,  connected  for  power — via,,  for  13 
olte.  The  cells  aie  made  of  ebonite,  which  is  the  only 
material  which  permanently  resiilji  the  sharp  tooth  of 
■olpbunc  acid,  and  which  is  at  the  same  time  the  best  insu 
"■"■ng  material  known.  Each  cell  contain*  a  positive  and  a 
fttive  electrode,  well  distanced  from  each  other,  and 
Bwrgad  in  diluted  sulphuric  acid.  The  positive 
''|^t«s  eonsiat  mainly  of  [leroxide  of  lead,  the  nega- 
tive plates  of  snon^  metallic  lead,  and  both  contain 
a  thin  strip  of  lead,  which  projecte  out  of  the  plate, 
and    which    serve    to     make     the     connections.     These 

C'  tae  are  manufactured  by  the  Bristol  EJecU-iu  Safety 
mp  Works  unrl«r  Bristol  patents,  and  differ  greatly  from 
tail  other  plates  by  having  no  metallic  fnmes.  Such  frames 
|do  not  take  part  in  the  oTectro-chemical  proceits  of  storing 
lukl  discharging  electricity,  and  as  they  very  often  weigh 
'  aiore  than  the  active  material,  their  alisence  means  n  great 
gain  in  point  of  weight. 

Being  quite  homogeneous,  the  Bristiil  plates  are  lees 
by  change  of  temperature  or  shock  than  any  other 
ptatea,  and  they  will  permanently  stand  high  rates  of 
charging  and  discharging.  Looking  at  this  from  the 
point  of  view  of  omnibus  ■  lighting,  where,  say,  a 
Ira^andle  lamp  is  wanted  for  six  hours  on  an 
Vsverage,  a  Bristul  A  A  battery.  weigfainR  81b.,  can 
[diseharge  fast  enough  to  mainUtn  this  Tight,  while 
ISlb.  or  301b.  would  hav«  to  ba  carried  were  another  tyjie 
of  batt«ry  chosen.  CompaclDMB  and  small  weight  are  not 
only  conveuisnt,  hut  they  influence  the  price  of  maintenance 
Ttry  favourably.     If  several  hundred  batteries  have  to  be 


bandied  in  the  shortest  possible  time,  lOlb.  extra  apiece 
will  tell  on  the  wages'  bill.  Being  bulkier,  heavy  batteries 
will  require  more  space  on  the  charging  tables,  the  cbareing 
office  will  have  to  be  larger,  and  more  attendants  will  bo 
required  for  repleniHhiug  the  liquid  as  well  as  on  account 
of  the  larger  table  space.  The  same  increase  wiU  take 
|ilace  with  all  expeiiaes  connected  with  the  collecting  and 
repairing  of  the  oatteries. 

The  ebonite  colls  are  closed  with  a  splash  and  acid  proof 
cover,  which  contains  a  small  hole  in  the  middle  through 
which  the  harmless  gases  which  develop  princtpnily  during 
the  charging  may  escagie,  The  metal  termiuiiU  of  the 
plates  pass  through  these  covers,  and  are  joined  above  in 
the  proper  way  and  connected  to  the  battery  terminals. 
These  consist  of  flat  strips  of  brass  fixed  to  the  front  of  a 
wooden  box.  into  whieh  the  ebonite  cells  are  cemented. 
They  are  about  I  Jin.  apart  from  each  Other,  and  corrcspood 
with  a  pair  of  strong  metal  springs,  which  are  fixed  to  the 
inside  of  a  case  provided  under  the  seat  of  the  omnibus. 
Two  well  insulated  wires  connect  the  contact  sitrings  of  the 
case  with  the  electric  lamp.  They  are  carriea  up  behind 
the  upholstering,  along  the  pillars  and  principals  of  the 
roof,  and  are  hanlly  noticeable  and  cgiiite  out  o(  the  way. 

The  lamp,  which  is  another  remarkable  feature  of  the 
Bristiil  system,  consists  ol  a  wooden  base  of  &in.  diameter, 
which  carries  a  metal  frame  and  u  screwed  buzot  for  the 
hollow  crystal  lense.  The  iacandoscont  lamps  are  of 
Eiliswan's  fairy  type,  and  are  supported  by  elastic 
hooks  of  hard-drawn  wire  which  cushion  the  constant 
vibrations  effectively,  and  cause  the  light  to  he  perfectly 
steady.  From  the  experience  gained  with  this  method  it 
can  be  said  that  incandescent  lamps  last  under  these  con- 
ditions from  three  to  tour  months.  .  .  , 

The  charging  takes  between  three  and  seven  hours, 
according  to  the  duration  of  the  lighting,  and,  except 
the  replenishing  of  the  diluted  acid,  which  a  boy  does 
every  fortnight,  no  other  electrical  work  is  wanted. 
The  expense  for  current  is  a  very  small  item  as  long  as  the 
batteries  are  regularly  used  and  returned.  Repairs  also  do 
not  amount  to  much  so  far  as  electrical  wear  and  tear  is 
concerned.  The  only  difficulties  encountered  were  caused 
by  guards  which  short-circuited  the  batteries  by  putting 
them  face  to  face,  and  partly  by  carelessness  in  returning 
the  batteries  without  even  strapping  them.  The  first-named 
Stumbling  block  was  removed  by  putting  protectors  on  to 
the  batteries  which  make  their  terminals  inaccessible  so  far 
as  accidents  are  concerned.  The  second  dithculty  can 
easily  be  overcome  by  the  use  of  boxes  for  the  collection  of 
the  batteries. 

An  estimate  for  lighting  200  omnibuses  could,  for  the 
first  year,  be  made  up  in  the  following  way  : 

Outlit,  £3.  10b.  per  bos  £700    0    0 

Twenty  spare  batteries  at  £3.  10*.  sack _ MOO 

t'iltiiiii  up  of  ebaiging  station 2B    0    0 

Pinrteosb «778    0    0 

Electric  carrent  per  annum jC£0    0  0 

Wngq* ISO    0  0 

060  liicAndesoenl  lamps  at  Is.  6d.  <aieh 48  15  0 

Bejiftint  iaOlolOO    0  0 

■Unit  tor cfaargmg  station ....       10    0  0 

Ihspreoialion.  15  per  cent. .,.„ _     118    fi  0 

Maintenance jMT5    0    0 

or  £2.  7s.  6d.  per  Inu  per  year,  aa  a  maximum  for  the  first 
year. 

Nothing  is  allowed  in  this  estimate  for  careless  or 
malicious  treatment,  or  for  management.  These  items 
depend  gieutly  on  circumstances,  which  have  to  be  con- 
sidered in  every  case.  The  item  for  repairs,  however, 
include  an  ample  allowance  for  accidenta  on  the  road  and 
mistake*  of  tfae  attendant. 

The  Secretary  then  read  a  paper  by  Mr.  Sharp,  on  "  The 
Connolly  Motor." 

The  last  paper  read  was  by  Mr.  J.  M.  GftOB,  on  "  A  New 
Petrolaum-Hotot." 


AbvdMB.  ^The  sanction  of  the  3ocr«t«ry  for  SooUjutd  has  been 
rooeUtd  to  the  ioui  ol  £30,000.  ui  bo  laMd  b^  *Ain  tCMtiAMn 
Town  Council  for   the  vcviMa!,  <A   ftw  ^toAjk  \w   Mo*  <>wa*^c 
llghUng. 
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GAS  POWER. 

This  is  the  title  of  a  paper  by  Mr.  J.  Emerson 
DowHOD,  ruad  at  the  late  meeting  of  the  Gas 
Institate.     Mr.  Dowson,  as  all  men  know,  is  the 

great  advocate  of  the  gas-engine  and .    There 

is  much  in  this  aud .  But,  advocate  of  the  gas- 
engine  as  he  is,  we  claim  him  to  be  also  one  of  the 
best  advocates  of  electric  lighting.  Mr.  Dowson 
assumes  the  corrcctaess  of  the  statements  made  hy 
Dr.  HopkinaoD.  the  late  Dr.  Siemens,  and  Mr. 
Gisbert  Kapp,  to  the  effect  that  "when  ordinary 
town  f<g,s  is  burnt  in  a  gas-engine  to  drive  a  dynamo, 
much  more  light  is  produced  electrically  than  can 
l>e  produced  by  burning  the  same  quantity  of  f^os  in 
burners  in  the  usual  way."  We  have  heard  this 
statement  denied  by  those  who  ought  to  know 
better.  They  argue  tliat  it  cannot  ho.  because  of 
losses  in  engine,  dynamo,  and  mains.  They  forget, 
or  they  do  not  know,  that  consuming  ordinary  town 
gas  for  light  pnrpoHe»  is  not  the  same  as  ccusuming 
it  for  heat  purposes.  On  a  hlusteriug  Saturday  or 
any  other  night  the  flaring  gas  jets  in  the  shop 
windows  are  almost  blown  out,  bo  to  speak,  as  fat 
as  liRht  is  concerned,  hut  the  heat  generated  by  the 
jets  is  far  greater  than  mider  ordmary  oouditious. 
A  Buuseu  burner  consumes  the  gas  to  give  heat,  hut 
not  much  light.  Therefore,  it  is  somewhat  easy  to 
see  that  by  consuming  the  gas  for  heat  in  an  engine 
may  be  far  more  economical,  even  after  allowing  for 
all  losses,  than  burning  it  for  bght.  Mr.  Dowsou, 
as  we  say,  admits  the  correotuesa  of  this  viaw, 
but  goes  further,  and  says  that  while  it  is 
economical  to  use  town  gas  for  baniing  iu 
engines,  it  is  still  more  economical  to  use  gas  pre- 
pared specially  to  he  consumed  for  beating  and  not 
for  lighting.  For  some  years  he  has  held  forth  OQ 
this  thesis — the  electric  light  is  better  than  gas  light; 
it  is  bonnd  in  the  long  ran  to  take  first  place  ;  its 
production  requires  the  use  of  prime  motors — then 
why  not,  you  who  have  investments  iti  gasworks, 
gird  up  your  loins,  take  the  bull  by  the  horns,  pro- 
vide ohee^  gas  for  engines,  then  utilise  your  works, 
and  provide  what  the  public  most  assuredly  will 
require. 

Mr.  DowBon,  in  the  paper  above  referred 
to,  was  trying  to  convince  gas  engineers,  and 
believing  that  facts  are  the  stubboruest  of  all 
ailments,  he  adduced  the  results  obtained 
at  Dessau,  saying  :  "  I  visited  Dessau  last 
autumn,  and  it  is  through  the  courtesy  of  the 
managing  director  (Herr  W.  von  Oecbelhauser) 
that  I  am  able  to  give  you  the  above  results.  In 
this  country  it  is  usoat  to  allow  60  watts  per  hour 
for  a  16.c.p.  lamp  ;  but  on  the  Continent  it  is  more 
common  to  allow  only  three  watts  per  caudle-power, 
or  48  watts  per  16-c.p.  lamp.  At  Dessau  the  actual 
consumption  is  under  this.  If,  however,  we  take 
the  English  allowance  of  60  watts  to  give  thu  Ught 
of  16  candles,  and  if  41  cubic  feet  of  gas  are  con- 
sumed to  produce  1,000  watts  as  at  Dessau,  one  of 
these  Ughts  will  require  under  2j  cubic  feet  per  hour : 
whereas  a  standard  argand  burner  requires  five  cubic 
feet,  and  au  ordinary  flat-flame  burner  considerably 
more.  We  see,  therefore,  that  in  actual  working 
there  is  a  saving  of  50  per  cent,  in  iavoiu  of  burning 


the  gas  iu  the  engine,  and  in  producing  the  light 
dectrically  in  incandescent  lamps." 

The  Dessau  results  referred  to  iu  this  quotation 
wtTC  that,  taken  over  an  averse  of  thirty  days  in 
December  last,  the  couauuiptioD  of  gas  was  40'82 
cubic    feet    per   kilowatt -hour    generated    at    the 

;  termioalfi  of  the  dynamos.  This  is  a  foct  which, 
unless  it  can  be  showu  to  he  orroucous,  speaks 
Tolomea  aa  to  the  value  of  burning  gas  in  tax  enginu 
ID  order  to  prodace  electric  light.  We  are  extremely 
Boiprised  at  the  recent  policy  of  gas^ngiuc  builders. 
They  seem  to  imagine  that  electric  light  is  played 
out,  and  put  little  or  no  energy  into  pushing  business 
in    this  direction.      But   Mr.  Dowsou  tells  them 

I  that  "  electric  lightiug  is  no  mere  bd — it  has  come 
to  stay  aud  to  grow;  and  althnngh  gas  engiueers 
would  rather  be  without  it,  they  know  well  enongh 
that  the  world  will  go  ahead  and  have  what  it 
believes  to  be  best  and  what  it  prefers."  The  tendency 
of  some  of  the  best  electrical  cugitiecrs  is  to  give  gas- 
engines  a  more  extended  trial  than  hitherto,  and  to 
inata)  themfor  central-statiou  work.  There  is  no  doubt 
about  the  ftccumulAted  proof  of  their  value  for 
isolated  instsUations.  We  might  suggest  to  the  autho- 
tHies  at  Nelson,  one  of  the  most  go>shead  towns  in 
Lancashire,  that  when  additions  are  required  to  their 
electric  lighting  plant,  as  additions  will  be  required, 
they  have  every  opportunity  of  giving  a  thorough 
trial  to  gaa>engines.  I'faey  ore  the  owoers  of  the 
gasworks  and  the  owners  of  the  electric  lighting 
works.  Both  works  are,  so  to  speak,  in  a  ring  fence — 
under  the  same  management ;  and  under  these  cou- 

.ditious  admirably  suited  for  giving  Mr.  Dowson's 

'  snggeetions  on  exhaustive  trial. 


CORRESPONDENCE. 

■  «  Oat  m$o^%  ward  It  no  niHn'i  word, 
JoMM*  mttit  thitt  both  tie  hcuriL 


ACCl'MULATOR  TRACTION. 

Sib, — ICeplyJDg  to  Mr.  Uroekmana  letter  in  your  last 
weak"*  isHie,  I  wotUd  like  to  siigfiest  that  the  questioD  ol 
the  advantagee  of  the  accumulator  ayatem  over  any  other 
form  of  traetion  is  not  to  be  proved  by  the  bald  statement, 
tlut  the  Epatein  Accumulator  Comiiany  have  entered  into 
au  agreemeni  with  the  Birmin);biim  Central  Tramways 
Company  to  maintain  tbdr  celU  at  I  Jd.  ]>er  car  mile. 

Ime  superiority  of  aoeumiikloni  over  any  form  of  traction 
is  best  proved  by  the  balance«heel  of  »  tramway  comfiiLciy 
Ittiitg  tut  eyitem,  und  I  look  lorwarJ  with  much  int«re8t 
to  toB  publication  of  the  Birniitigbain  Central  Company'* 
balanco-abeat,  shortly  to  bo  tMuod,  to  >oo  bow  Ur  tbat 
document  ogrBca  with  the  evtdonco  eiven  by  Mr.  Epstein 
before  tbo  Joiut  Committoo  of  the  Electric  Power  Protec- 
tion CUu»os  u  regards  the  economy  of  tbo  acciimnUtor 
■f  stem,  and  also  with  Mr.  Drookman's  statement  that  the 
worldog  of  the  BHstolroad  section  of  the  Birmingham 
Gantnl  Tram  ways  >>  cheaper  than  other  direct  system,  and 
more  regular  and  reliaUe  in  working  than  any  other  aectioo 
ol  that  system  of  tramwaya. — Yours,  etc, 

Stepusn  Sellon. 

a&,  ^rliament-strMt,  S.W.,  July  4,  1893. 


Hasaet  Armatures. — To  overcome  the  residual 
magnetic  effect  in  electromagneu,  Mr.  S.  H.  Stupakoff 
mafias  bis  mi^eta  with  a  thin  sheet  of  soft  iron  in 
betvsen  tbe  poles  aitd  the  armature.  This  is  found 
Mtffident  to  neatraliac  the  elTect  of  residual  magnetinn 
without  pei'ceptibly  iucrcasitig  the  maKOctic  reuitance. 


l>OLARISATION  OF  PLATINUH  ELECTRODES  IN 
SULPHURIC  ACID.* 

BY  JAHKS  B.   miNUKKtiON,   B.SC. 

This  investigation  was  begun  about  the  beginning  of 
February,  1893,  at  the  instigation  of  liOrd  Kelvin,  and  was 
conducted  in  the  physical  laboratory  of  Ola^sow  Unlvcr- 
«ity.  The  object  of  the  investigation  was  to  obtain  the 
ilillcrcnce  of  potential  between  two  platinum  electrodes 
immersed  in  a  solution  of  sulphuric  acid  immediately  after 
the  stoppage  of  a  current  which  had  been  olectrulysinK  'he 
solution,  and  to  t!nd  how  this  difierencc  v^iried  with  a 
varbtion  in  the  intensity  of  tlie  current  or  in  the  strenglh 
of  the  solution. 

l-'ormor  experiments  by  Buff  {Pogycndorjf,  vol.  130, 
p.  3tl,  IS67)  and  FroHime  {tfudfjixann,  vol.  33,  p.  KO, 
I8f!8)  hnve  given  (or  the  maximum  pohurieation  with 
piuliniim  wircN  of  rory  small  surface  in  the  electrolysis  of 
dilute  sulphuric  acid  3'S  and  4'6  volts. 

Dr.  Frans!  Ricbarx,  in  a  piper  "  On  the  Polarisation  of 
SronU  Electrodes  in  Dilute  .Sulphuric  Acid,"  read  before 
tbo  British  Association  at  Elath  (1888),  says  of  tlie  above  : 
"  In  these  experiments  the  polarisation  it  calculated  from 
measurements  of  the  intensity  of  the  gfttvanic  current 
during  the  electrolysis,  tacitly  assumine  that  the  resistance 
of  the  decomi>osition  cell  is  independent  of  tbo  in  tenuity  of 
the  galvanic  curreriL  The  correctness  of  the  supposition 
has  not  been  proved.  I  tried  experiments  by  similar 
methods,  and  obtained  yot  greater  values  of  the  |>oWisa- 
tion  i  it  was  calciibted  with  b  ctiirent  density  of  13 
amneres  [wr  squ.ire  contimetro  as  44  daniells  (47  volts), 
anti  increased  more  and  more  with  ineieaung  inteusity  of 
the  galvanic  current.  It  is  very  improbable  that  this  can 
be  right,  By  supposing,  however,  that  the  resistance  of 
the  decomposition  cell  is  not  independent  ol  the  intensity, 
bnt  decreases  in  a  fixed  nuuiner  with  increatiiig  intensity, 
the  calculation  of  the  s;ime  exueriments  ^vci  small  and 
constant  vahiei  of  pokriiation. 


rto.  L 

The  method  Dr.  Richarz  used  to  find  the  jtolarisation  in 
his  investij^ation  was  independent  of  the  rexixtiince  of  the 
electrolytic  cell.  The  battery  electrolytic  cell  and  a  switch, 
r,,  were  joined  in  closed  circuit.  A  brunch  circuit  contain- 
ing a  very  high  resistance,  a  galvanometer,  and  another 
switch,  Cj,  joined  the  two  sides  of  the  switch  c,  (e,  and  c, 
were  the  two  contacts  of  a  Helmboltz's  pendulum  inter- 
rupter). When  t,  was  made  there  was  a  very  small 
current  through  the  galvanometer.      To  determine  the 

Elarisation,  c,  was  broken,  and  immediately  after  c^  also, 
the  short  time  between  the  interruption  of  c^  and  c^  a 
current  strong  tor  the  sensibility  of  the  galvanometer  went 
through  it.  The  ralurisation  was  calculated  from  the 
deflection  given  to  tite  galvanometer  needle  by  the  imjiact 
of  the  current,  which  was  proportional  to  the  K.M.F.  of  the 
battery,  minus  the  polarisation.  In  this  way  Dr.  Ricbarx 
found  values  for  the  polarisation  nevei  greater  than  '2'*!  volta 
with  small  wire  electrodes,  aud  also  got  the  same  maximum 
with  large  platinum  plates. 

The  cell  used  in  the  present  investigation  was  a  cylindrical 
glass  vessel  10cm.  diameter  and  12cm.  deep.  Tho 
electrodes  were  recungular  plates  ot  platinum  foil  7cm. 
long  by  5-5cm.  broad,  and  were  stiffened  by  being  mounted 
on  rectangular  frames  made  by  bending  gloss  tubing, 
Fig.  2.  The  tubing  of  these  frames  also  served  to  sup. 
port  the  plates  in  vertical  planes  by  being  passed  through 
holes  in  a  bar  of  wood  placed  across  the  mouth  of  the 
vessel.  The  plates  were  immersed  in  the  solution  to  a 
depth  of  &cm.,  having  their  planes  parallel  and  about  1cm. 
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■MTt.  There  were  thus  55  tquara  centimetrM  o(  *ur(aoe 
of  each  pl&te  wetted.  To  find  tins  [wlariutioD  ono  of 
Lord  Kelvin'*  (jiiadrunl  eUctromoLen  wmt  iiied,  and  by  an 
arrangeinent,  iJetcriboi)  later,  the  breaking  of  tbe  electro- 
lyeing  cummt  circuit  and  the  twitcbing  of  the  electrodes 
on  to  the  terminuU  of  tbe  electrometer  wore  done  simul- 
taueoutly.  Before  switching  ae  above,  however,  the  needle 
of  th«  iilactrometer  wa«  deflected  by  makinf;  a  diflereiice  of 
potential  between  tbe  pairs  of  quadrants,  and  this  deflection 
va*  «o  adjiiaied  by  trial  and  error  that,  whan  the 
electrodes  were  awiiched  on.  the  needle  was  no  farther 
deflected.  For  deflecting:  the  needle  of  Uie  electrometer  a 
bighresiatance  slide  bridge  »a«  uaed.  A  diflerencu  of 
potential  was  maintained  botween  its  two  endi,  and  tbe 
difference  of  potential  betWMn  ono  end  and  tho  *lidor  wa« 
need  to  deflect  the  needle,  no  tliat  by  moving  tbe  slider  one 
way  or  the  other  tho  deflection  coatd  be  increased  or 
dimioished  at  will,  Tho  electrolysing  current  was  kept 
GonsUnl  throusbout  each  experiment,  being  measured  by 
QUO  o(  Lord  Kelvin's  electric  balances  and  adjusted  by  a 
rheostat.  One  terminal  of  ibe  electrometer,  one  electrode, 
aod  one  end  of  the  slide  bridge  were  connected  together 
and  then  put  to  earth.  The  current  for  the  electroiyais 
was  got  from  eight  lar^e  Mcondary  cellv,  and  the  Uifl'ereiice 
of  |)otentt,il  belwexn  the  ende  of  the  xHde  bridge  wun  main 
tained  by  two  smjlUecondary  cells.  The  arrangement  of  keys 
can  be  best  imderiilond  from  the  diagram.  By  pressing 
the  key  /.-*,  connection  was  made  between  the  slider  and  the 
unearthed  quadrants,  and  when  the  key  k  was  free  the 
circuit  was  complete  for  tbe  electrolysing  current,  but  when 
k  was  [>reufd  down  tho  circuit  was  broken,  and  the 
unearthed  electrode  was  connected  to  tbe  unearthed 
qnadnnu. 


i{i|i|i{i{i|i{k 
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Fid.  3. 

The  order  of  an  exparimrot  was  the  following  :  After 
sUndardiaing  the  electrouwtflr  by  means  of  a  CTaik  celt 
the  oiectrolyai*  was  started,  and  tbe  unearthed  electrode 
cOD[teet«d  by  a  wire  (not  abown  in  the  dwgiam)  to  the 
DDeKrtlMd  qtmdrnnta.  The  deflection  of  tbe  needle  thus 
|iroduc«d,  which  showed  the  dilTereuce  of  potential  between 
the  electrodes,  continued  to  increase  steadily  until,  after  the 
Upeeol  an  interval  of  tioie  depending  on  the  strength  of  the 
current,  it  became  constant.  When  this  stage  was  reached 
the  wire  mentioned  above  was  removed  and  tho  key  k' 
pressed  and  kept  down,  tbux  making  connection  between  the 
•lidcr  and  tbe  quadrants.  Tho  slider  was  then  moved  along 
until  the  deflection  was  nearly  equal  to  that  which  would 
be  given  by  the  iiolarixation,  and  tho  key  k  momentarily 
pCMMd,  thereby  breaking  the  current  circuit  and  connect- 
ing the  electrode  to  tho  quadranla.  An  impulsive  deflec- 
tion immediately  followed,  nnless  the  poteittial  of  the 
otudnnts  wa*  equal  to  that  of  polarisation.  If  this 
deOeetion  was  negative  (which  indicated  thai  the  |K>tential 
of  polarisation  was  less  than  that  of  the  qiiadranls)  tho 
■lider  wasmoTcd  so  as  toreduce  the  potential  ol  the  quadrants 
below  that  of  polarisation,  thereby  making  the  impulsive 
deflection  positive,  and  then  the  exi)eriment  was  continued 
u  below.  When  the  positive  deffection  was  obtained  its 
Mnoant  was  noted,  and  the  slider  was  moved  so  as  to 
the  steady  deflection  nearly  up  to  tbe  point  on  the 


scale  reached  by  the  impulsive  one,  and  another  trial  then 
made.  In  this  way,  by  watching  the  point  reached  by  each 
impulsive  deflection,  and  thon  increasing  tbe  steady  one 
almost  up  to  that  point,  tho  Utter  was  increased  until  the 
former   vanished — that   is,     until    the    potential    of    the 

3ui«drants  v^  that  of  polarisation.  The  magnitude  of  this 
efloction  was  then  noted,  and  tbe  [wlaiisation  calculated 
from  it  In  these  trials  the  kny  k  was  kept  down  only 
for  about  two  seconds,  just  sufficient  time  to  allow  tbe 
extent  of  the  deflection  to  be  seen,  and  at  least  two  minutes 
were  allowed  to  elapse  between  one  trial  and  tho  next. 
After  the  maximum  deflection  had  been  reached,  a  con- 
siderable interval  of  time  was  allowed  to  ela|>ae,  and  then 
the  key  k'  raised  and  k  siraultanoously  lowered  and  kept 
down,  and  tbe  rate  of  fail  of  tbe  deflection  noted.  The 
above  motion  of  tho  keys  threw  tho  slider  off  and  put  tho 
electrode  on  to  the  quadrants,  at  tbe  same  time  stopping 
the  current.  Tho  deflection  was  tboreforo  due  to  polarisa- 
tion alone,  and  its  rate  of  fall  was  therefore  tho  rate  of  fall 
of  tbo  [jolarisation. 

The  results  of  one  series  of  experiments  are  given  in  the 
accompanying  table.  All  the  results  point  to  the  polarisa- 
tion heins  constant  with  large  electrodes,  being  indepen- 
dent of  the  strength  of  the  solution  and  the  intensity  ol 
the  current,  Tbe  variations  in  the  figures  do  not  occur  in 
any  order,  and  are  all  such  as  might  be  exi>ected  in  experi- 
mental results  of  this  nature.  Some  of  the  greatest  varia- 
tions were  obtained  in  exactly  similar  experiments  performed 
at  diflerenL  times.  The  mean  of  all  the  values  of  the 
[)olar)siitinn  in  this  table  is  3  09  volts.  The  rate  of  fall 
nf  thH  [HjUrisatinn  depends  on  the  time  the  current  baa 
been  electrolysing  the  solution,  and  also  on  its  intensity, 
but  in  every  case  the  fall  is  very  rapid  at  first,  being  in 
some  cases  as  much  in  the  first  minute  as  it  is  in  the  next 
five  minutes,  and  tbe  fall  in  the  first  minute  is  never  less 
than  one-fourth  of  the  polarisation. 
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Mean  p«larualion  =  2'09  volta. 


THE  ACTION  OF  COMPOUND  DYNAHOS  WHEN 
RUN  IN  PARALLEL.* 

BT  WILTJAM  L.   PUFFBR,  S.B. 

While  arranging  some  detaiU  of  the  wiring  plan  for  con- 
necting up  two  compounded  railroad  generators  so  that  they 
could  be  tested  for  commercial  efficiency  while  under  tbe 
conditions  of  lull  loa<l  by  one  of  the  purely  electrical 
methods,  my  attention  was  drawn  to  tbe  fact  that  tbe 
usual  method  of  adjusting  such  dynamos  so  that  they 
would  giveaconsbant  potenlialat  their  terminals,  irrespective 
of  the  current  flowing,  could  not  be  a  correct  one  unless 
the  machines  were  exactly  alike  in  all  respects. 

The  general  practice  is  to  over-compound  such  gene- 
rators, and  then  to  experimentally  shunt  the  series  coil 
with  a  German-silver  ribbon  until  the  desired  "  0  per  cent, 
rise  "  is  obtained  :  this  is  well  enough  for  a  single  dynamo, 
but  when  two  or  more  are  in  parallel,  with  their  series  coils 
also  in  parallel,  the  German-silver  shunte  do  not  in  any 

*  Wnm  Ttchaologjf  Qmrurlg,  vol.  v.,  Ko.  4.  Ueoember,  1893. 
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my  ftid  tbe  difFsrent  dj'iiamos  in  equalising  Lheir  Imd,  and 

uiy  original  Btructural  diffareoce  will  caiiM  tho  load  to 

dJTJd*  unequally.     I  found  that  in  all  tb«  power  plants 

that  I  could  then  visit  (winter  of  1890  dl )  thorc  was  vory 

decided  evidence  of  this  tendency  to  unequal  division  of  tbe 

,  load,  and  it  could  re^iIy  be  seen  that  some  machines  were 

I  alvayi  Ukitig  more  than  their  share  of  an  increase  oi  load 

,  tnd  tendinK  to  do  too  little  when  tbe  load  felt  off.     There 

nenied  to  be  a  very  common  knowledge  of  the  trouble  in 

.  making  the  dynamos  work  well  together,  but  there  oeemed 

to  be  no  attempt  to  help  the  matter,  or,  as  far  as  I  could 

find,  any  knowledge  oi  where  the  fault  was. 

A  year  ago  tbe  Tbomaon- Houston  Electric  Cunipany  was 
BO  kind  as  to  loan  the  institute  a  pair  of  Minilar  over- 
compounded  motor-type  dynamos  wbich  bad  been  adjusted 
for  "0  per  c«Dt.  rise";   these  dynamos  were  similar  to 
tiie  power  nneratora  of  that  company,  and  enabled  me  to 
[nake  a  study  of  the  action  of  compound  generators  con- 
nected in  paralleL    Tbe  dynamos  were  belt'driven  from 
the  main  shaft  in  the  dynamo-room  of  the  physical  depart* 
.Dent,  and  wm  under  good  average  runninc  conditions.   A 
frixnt  piece  of  ilnJting  was  arranged  so  that  by  slipping  the 
[polleji  aligbtly  the  two  armature  shafta  could  be  mccbani- 
[cally  coDoecteo,  and  therefore  mui;t  at  all  times  be  at  tbe 
I  speed.     Suitable  w»tor  roHiatancoE  connected  to  each 
^miehine  were  used  for  Tarying  the  output  of  the  armatures. 
Double  pole  jack-knife  switches  of  the  typo  generally  used 
were  proTtded  for  connecting  the  two  dynamos  in  parallel. 


and  connections  up  to  the  distribution  point  or  'bus  bar 
whore  the  voltmeter  was  connected  (curve  5).  Tbeie 
separate  losses  may  bo  plotted  separately,  and  their  sum 
will  equal  the  amount  that  the  not  characteristic  will  fall 
below  a  horizontal  line. 

Inasmuch  aa  the  net  characteristic  in  this  combination  ie 
a  very  drooping  one,  it  would  be  necessary  to  use  hand  or 
automatic  mentis  of  adjusting  the  voltage  as  the  current 
changes,  so  as  to  keep  the  mains  at  tbe  normal  value — tbe 
eQect  of  this  regulation  can  he  considered  to  ha  a  raising 
or  lowering  of  tbe  net  characteristic  bodily  without  any 
material  change  in  tbe  inclination.  Such  reguUiion  is 
always  too  late  by  at  least  the  time  necessary  to  produce  a 
change  of  the  indicating  device,  yet  if  this  amount  is  small 
and  the  demand  for  current  is  not  very  variable,  such  a 
combination  is  perfectly  satisfactory,  and  even  doeiiable, 
on  account  of  the  sudden  fall  of  voltage  on  a  short  circuit, 
which  lessens  very  materially  tbe  shock  to  all  parts  of  the 
system. 

A  second  similar  combination  can  be  connected  in  parallel 
to  this  first  one,  and  the  load  divided  between  them — all 
that  is  necessary  is  to  have  the  voltage  of  the  incoming 
system  very  nearly  equal  to  that  of  the  'bus  bar  or 
common  point,  and  then  to  close  the  switches.  Evidently, 
if  the  voltage  of  the  new  dynamo  wore  just  right,  no  current 
could  paAS  in  either  way,  but  if  it  were  somewhat  too  high 
then  a  part  of  the  total  current  would  change  from  the  old 
dynamo  to  the  new  one.    If,  for  example,  the  new  dynamo 
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A  dead-beat  ammeter  was  placed  in  each  armature  circuit, 
^And  an  Ayrton  and  Perry  spring  ammeter  in  the  equalising 
A  Weston  voltmeter  was  used  in  connection  with 
preasure  wires  to  measure  the  voltage  of  either  armature. 

Tbe  object  of  this  paper  is  not  to  describe  these  tests, 
but  rather  to  explain  a  method  of  investigating  the  action 
,  of  compoUDd  dynamos  in  parallel,  and  to  point  out  the 
itue  of  eome  of  the  difCcullies  commonly  met  with,  as 
^well  M  to  show  that  it  is  comparatively  a  simple  matter  to 
avoid  them ;  so  that  the  results  of  these  teats,  although 
T«ry  iotaresting,  will  not  be  given  except  as  explanatory 
auBples. 

Considering  first  the  action  of  a  single-shnnt  dynamo 
driven  by  a  belt  from  an  engine  doing  no  other  work,  if 
^pow  the  load  bo  gradually  increased  to  tbe  maximum 
QOURt  that  an  bo  iafelT  carried,  and  if  from  time  to  time 
aoltaneous  values  of  the  current  and  voltage  be  taken 
ad  plotted  as  in  Fig.  1,  curve  1 — for  want  of  a  batter 
a*  let  ni  call  this  the  net  characteristic  curve  of 
be  combination — this  curve  would  be  a  horizontal 
(curve  3)  if  it  were  not  for  tbe  sum  of  a 
■ber  of  actions,  all  of  which  tend  to  lower  tbe 
E.M.P. ;  beginning  at  the  engine  there  is  tbe  usual  fall 
of  speed  as  the  load  increases,  due  simply  to  tbe  action  of 
he  governor  (curve  3),  tbe  dynamo  pulley  lags  behind 
tore  and  more  on  account  o(  the  increasing  slip  of  the  belt 
as  the  traiumitted  power  becomes  greater,  these  two  changes 
are  plotted  !n  curve  4  ;  in  the  dynamo  armature  there  are 
the  nsual  demagnetising  reactions  which  lower  the  E.M.F.; 
&nd  finally,  there  is  the  fall  of  potential  in  the  armature 
viro*  ••  well  as  all  the  neceaaary  leads,  fuses,  ammeters, 


were  z  volts  higher  than  the  old,  then  the  current  through 
it  would  be  of  such  value  as  would  cause  a  fall  of  J  /  on 
the  net  characteristic,  and  the  current  from  the  old  dyturao 
would  be  smaller  by  the  same  amount.  When  the  net 
characteristic  is  quite  droopiog,  as  is  always  the  case  with 
shunt  dynamos,  there  is  tittle  or  no  danger  of  even  over- 
loading an  armature  when  connecting  it  to  the  niaisft~-{n 
fact,  it  is  common  practice  in  central  stations  to  judge  of 
the  vnltage  of  the  new  dynamo  by  the  looks  of  its  pilot 
lamp.  If  the  two  units  (dynamo  with  it«  engine)  nava 
similar  net  characteristics,  any  change  of  load,  sudden  or 
not,  will  divide  equally  between  thom ;  but  if,  as  usual, 
the  characteristics  ate  not  similar  this  will  not  be  the  case, 
and  we  shall  find  that  the  unit  with  the  steepest  cliarac-, 
teristic  will  not  take  its  share  of  tbe  work  if  the  load 
increases,  and  wilt  take  more  than  its  share  with  a  decrease 
of  load. 

Let  the  lines  A  and  B  in  Fig,  3  represent  the  net  cbarao- 
teristics  of  the  two  units ;  when  the  annatures  are  in 
parallel  and  delivering  no  current,  let  the  voltage  be 
brought  to  220  volts,  then  tbe  two  tines  are  common,  as 
at  a.  A  sudden  current  of  74  amperes  will  cause  the 
voltage  to  drop  to  205,  and  B  will  deliver  45,  and  A  S9 
amperes.  If  now  the  load  is  equalised  with  37  am]>eros 
in  each  armature,  and  the  voltage  bruiight  up  to  220 
by  the  use  of  tbe  regulating  rheoaiaU,  the  lines  A  and  B 
are  raised  to  A'  and  B'  respectively,  being  common  at  b ; 
now  let  the  totAl  current  be  diminished  from  74  amperes 
to  16'&  amperes,  a  simitar  construction  shows  that  the 
voltage  will  rise  to  231-6  volts,  and  that.  K  -wxVV  ^^-^^ 
145  ampttrDS,  \iA  %  X-wi  un^jSRt*. 
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When  two  dynamoB  with  net  cfauructcriaticB  like  these 
are  subject  to  &  raiudlycIutiKtiig  loul,  it  h  impossible  to 
evenly  divide  the  ctirrent,  aod  u  baUncc  h&s  lo  be  struck 
between  the  limitJi,  cin  the  one  band,  of  tbe  dynamo.  A, 
driving  B  u  a  motor — which  will,  of  course,  do  no  especial 
harm  other  Uun  to  waeto  energy  in  heatinc  and  sparking— 
and,  on  the  other  lund,  of  melting  tbe  fueea  of  dynamo  B 
durJBK  an  unusually  heavy  call  for  power,  which  might 
have  been  safely  earned  by  the  fuses  if  equally  divided. 
Jt  ii  plain  that  'in  this  case  the  combination  of  the  two 
dynamos  is  not  double  the  capacity  »I  either  one,  and  the 
commercial  efficiency  is  coiisidcrubly  leawned  by  the  want 
of  similarity  of  the  net  cbaractvriKticu. 

It  is  very  desirable  on  many  accounts  to  have  a  dynamo 
which  will  automatically  maintain  an  approximately  con- 
stant potential  at  the  switchboard  irrespective  of  the  amount 
rf  current  flowing.  We  may  add  a  series  winding  to  the 
dynamo  of  jiiit  aiifficient  number  of  turns  to  )iiv6  such  a 
ma^eliting  effect  as  will  produce  a  voltaf;e  which  shall  be 
at  all  times  exactly  equal  and  ojipoaite  to  the  combined 
cfTecta  of  the  change  in  engine  speed,  belt  slip,  annaturo 
reactions,  and  the  drop  of  voltage  due  to  the  resistance  of 
the  armatures,  lead  wires,  ammeter,  safety  devices,  and  the 
like,  up  to  the  'bus  bai-  (Kig.  1,  curve  6).  The  net  charac- 
teristjcs  will  now  be  made  up  of  tbe  sum  of  the  individual 
effects,  aa  shown  in  Fig.  L,  curve  2,  and  the  voltage  at  tbe 
switcbhoat'd  would  bo  constant  at  alt  times  were  it  not  for 
the  hysteretia  oi  the  iron  in  the  magnets,  which  will  very 
slighUy  prevent  tbe  iDitintanoous  rising  and  fulling  of  the 
ofVect  of  the  series  coils,  and  any  change  in  resistance  dun 
to  temperature  change.  The  temperature  change  will  bo 
slow,  and  is  corrected  by  an  occasional  change  of  the 
rheostat  in  the  shunt-coil  circuit,  and  can  be  neglected  for 
the  present. 


"^ 
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Should  it  be  necessary  to  use  a  second  dvnamo  of  exactly 

ailar  design,  we  cannot  proceed  as  in  ihc  case  of  simple 
boat  dynamos,  for  th's  reason  ;  If  the  new  tlynamo  is  at 
ctly  the  same  voltage  as  the  mains  at  the  switchboard 
vben  connected  in  parallel,  the  combination  will  be  un- 
stable, because  if  for  any  cause  the  voltage  of  either  dynamo 
varies  a  little,  so  that  the  new  machine  becomes  ever  so 
•lightly  a  motor,  the  etTect  of  the  revei'se  current  in  its 
■eriea  coil  will  be  to  weaken  still  more  the  K.M.F.,  which 
will  allow  an  increasing  current  to  flow  until  something 
bums  out. 

If,  however,  there  is  a  third  connection  made  so  that  tbe 
brushes  as  well  as  the  terminals  of  the  two  dynumos  are 
connected,  it  becomes  impossible  for  this  revui'xal  to  happen, 
and  the  machines  will  run  perfectly  under  all  changes  of 
load.  There  are  in  use  two  way*  of  arranging  the  switches, 
Figs.  4  and  5,  either  of  which  is  s^uisfactory  ;  but  the  one 
ahown  in  Fig.  5  is  better,  as  tbe  idle  machine  is  completely 
disconnected  from  the  drcuits. 

An  examination  of  the  comiionents  of  the  net  charac- 
teristics, Fig.  I,  curve  3,  shows  us  that  if  the  incoming 
dynamo  be  brought  up  to  the  voltage  of  the  switchboard, 
Uid  the  switch  closed,  tbe  load  will  instantly  divide  bctwoon 
the  two  dynamos  with  no  disturbance  or  shock  of  any  kind. 
Suppose,  for  instance,  that  the  loaded  machine  is  giving 
out  40  amperes,  we  see  from  the  net  shunt  characteristic, 
Pig.  1,  curve  1,  that  there  is  a  drop  of  20  5  volts,  which 
is  made  up  by  the  effect  of  the  series  coil,  curve  $,  giving 
a  termiDal  potential  of  220  volts.  When  the  new  machine 
at  220  volte  is  switched  in  parallel,  we  may  first  con- 
ifder  that  one  half  tbe  total  current  of  -10  am|>eree 
/lassee  through  each  of  the  parallel  series  coils,  and  from 
t!»rr^ e tre »ea  UtMt  tha  %-o\t»rm\i  cat  down  from  20'^ 


to  10'2  in  the  first  dynamo  and  raised  from  xoro  to  10-2 
in  the  new  one  ;  from  curve  I  we  see  that  for  each  dynamo 
this  change  of  10*3  volts  just  compensates  for  a  current  of 
20  amjiero*  through  the  armature  circuits,  and  that  the 
total  load  of  40  amperes  at  220  volte  will  bo  equally  divided 
between  the  dynamos. 

Tbe  action  of  compound  constant-potential  dynamos  in 
parallel  is  generally  misunderstood,  and  the  equalising 
connection  is  credited  with  a  remarkable  power  of  control 
over  the  output  of  such  dynamos  which  it  does  not  and 
cannot  have,  as  can  be  aecn  by  watching  the  dynamos  while 
at  work  as  well  aa  by  examination  of  the  raakc-un  of  tbe 
net  characteristic.  Fig.  1.  The  common  idea  in  that  the 
eijualiser  has  the  property  of  compelling  ^  lagging  dynamo 
to  take  its  share  of  the  work,  and  wc  bear  of  the  wonderful 

!>owcr  of  control  which  it  has  even  over  dynamos  of 
lifforont  types  and  sizes  running  under  somewhat  difl'eront 
conditions.  Now  the  real  eflect  of  the  equaliser  is  to  put 
the  series  coils  in  parallel,  so  that  tbe  total  flow  of  current 
from  the  plant  will  divide  between  them  inversely  as  their 
resistance  without  any  regai'd  as  to  whether  this  current 
comes  from  one  armature  alone  or  is  divided  among  many, 
and  hence  it  follows  that  it  cannot  in  any  way  exorcise 
even  the  slightest  regulating  eflect  on  any  one  dynamo  that 
it  does  not  have  over  all  the  re^t.  The  armatures  them- 
selves are  running  in  parallel  under  the  usual  conditions  of 
ordinary  shunt  dynamos,  and  the  total  current  will  divide 
between  them  under  the  same  laws  that  would  hold  if  there 
were  no  series  coils  at  all  and  the  current  were  taken  from 
the  two  main  wires  to  which  tbe  brushes  are  connected,  as 
has  been  already  pointed  out  in  a  previous  part  of  this 
article. 

The  net  ebaracteristic  uf  the  plant  is  then  a  falling  one, 
as  far  aa  the  armatures  are  concerned,  to  which  has  been 
added  the  automatic  regulation  of  tbe  parallel  series  coiU 
which  act  together  in  proportion  to  the  tuLil  flow  of  current 
from  the  station  ;  and  if  these  series  coils  are  all  alike 
in  effect,  each  dynamo  will  have  its  voltage  altere<l  by  an 
equal  amount  in  proportion  to  the  output  of  tho  station, 
but  each  armature  will  not  do  its  share  of  the  work  unless 
all  the  net  falling  characteristics  are  exactly  similar. 

In  a  plant  of  such  dynamos,  each  driven  by  its  own 
engine,  it  is  most  likely  that  tbe  net  falling  characteristics 
of  tbe  armatures  will  not  all  have  the  same  steepness,  and 
consequently  a  fluctuating  load  will  not  bo  shared  equally 
by  tbe  dynamos;  but  it  is  possible  to  so  arrange  things 
that  the  suries  coils  do  not  all  act  equally  on  tbe  armatures, 
and  if  the  resistances  of  the  series  coils  are  slightly  changed 
by  the  addition  of  a  tittle  German-silver  or  copper  ribbon, 
ao  that  the  total  flow  of  current  divides  between  the 
diflerent  series  coils  in  such  a  proportion  that  the 
individual  net  armature  characteristics  arc  raised  by  just 
tho  right  amount,  wo  sgain  have  a  plant  in  which  a 
fluctuating  load  will  divide  equally  among  the  different 
dynamos,  The  same  effect  may  be  produced  by  the 
addition  of  a  small  resistance  in  tbe  armature  circuit  of 
any  dynamo  which  takes  more  ibao  its  share  of  an  increase 
of  load.  A  number  of  machines  so  adjusted  will  run 
together  perfectly,  and  there  will  be  no  change  of  voltage 
or  any  difiiculty  experienced  in  cutting  in  or  out  by  the 
use  of  the  ordinary  two  or  three  pole  switch  ;  the  only 
precautioti  to  be  observed  Is  to  have  the  volt-age  of  a  new 
machine  nearly  that  of  the  'bus  bars,  for  then,  when  the 
series  coil  is  put  in  parallel  with  all  other  scries  coil>,  it 
will  be  traversed  by  such  a  part  of  the  total  flow  of  cun'ent 
as  will  be  suflJciont  to  raise  the  voltage  of  the  armature 
enough  to  enable  it  to  deliver  its  share  of  the  total  output 

If  a  dynamo  is  to  be  cut  out  it  will  not  do  to  reduce 
its  load  firat  by  the  use  of  the  resistance  in  the  field 
circuit,  because  by  this  process  its  load  is  transferred  to 
the  other  dynamo  armatures  and  tbe  station  voltage  will 
consequently  fall  somewhat,  because  the  scries  coila  are 
not  proportionately  increased.  This  fall  of  voltage  may  or 
may  not  bo  permiwibte,  and  is  avoided  if  the  swiK^h  is 
opened  while  the  dynamo  has  its  share  of  the  load. 

Sometimes  it  is  desirable  to  bave  a  dynamu  which  will 
maintain  a  constant  poteniial  at  a  point  some  distance  from 
the  awitebboard  ;  in  this  case  the  series  coils  will  have  a  few 
more  turns,  so  as  to  make  up  for  tbe  fall  of  potenti:il  in  the 
uains ;  and  in  Fig.  3  will  ba  found  tbe  component  curves 
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for  ft  dvnamo  adjusted  for  anproximatoly  "K  per  cent. 
riM."  Carre  1  may  be  caliea  the  "  net  shunt "  falling 
clianeteriedc  made  up  of  the  sum  of  tho  efTecU  ilue  to  the 
eoKUM  change,  belt  xlip,  and  the  fall  ol  [lotuntiul  in  tbc 
anxuture  ctreuiti  re{>reiient«d  rei(ioctivol)'  by  tho  curves 
3,  -t,  and  H.  Curve  6  *how«  the  rise  of  voltngo  iliie  to  the 
eoireot  in  the  Borios  coiU,  and  is  greater  than  the  total 
dn^  curve  I,  by  an  amounl  plotted  as  curve  2,  which  ta 
the  net  characteristic  of  the  over-compounded  dyaamo, 

Should  the  demand  for  current  exceed  the  capacity  of 
one  dynamo,  tJie  addition  of  a  duplicate  machine  will 
render  it  impossible  to  maintain  a  constant  potential  at  the 
diBUot  centre  unless  both  dynamos  ara  run  all  the  time  ; 
for  wbile  43  ara[)ei«i  on  one  dynamo  will  caujte  a  net  rise 
at  tbe  Bwitfhboanl  of  9!t  volt*,  the  same  tntal  current 
furnished  by  the  pair  will  only  produce  *  rise  o(  iu'i  volta. 

If  this  want  of  exact  regulation  does  not  require  tbe 
constant  nmning  of  two  dynamos  at  times  of  light  load,  we 
meet  gr«at«r  troubles  in  the  process  of  adding  the  second 
unit  when  tho  load  is  too  heavy  for  the  first  one.  From 
the  data  given  in  Pig,  3  it  is  possible  to  see  what  will 
happen  uader  any  given  conditions  when  the  machines  are 
pat  in  panUeL  I  have  experimentally  verified  this  method 
of  pndietinii  the  actions  of  compound  dynamos,  and  find  it 
«zui  anougb  for  all  practical  purposes. 

Sappoee  one  dynamo  ia  loaded,  what  will  be  the  elTect  if 
we  connect  a  new  one  when  its  voIto^Q  is  lower,  the  same 
as  or  higher  than  the  swilchboiird  1  I  will  take  from  my 
noM-book  the  results  of  tome  experiments  on  two  dynamos 
with  characteristic  curves  like  Ftg,  3,  liist  giving  tbe 
obMTved  results,  and  then  calcubting  them  from  tbe 
eonres. 

He  annataxw  were  mecbanically  coupled,  and  therefore 
at  tho  ■ame  speed.  Voltage  of  each  was  222 ;  30  amperes 
were  taken  from  No.  2  dynamo,  and  voltage  rose  to  22S, 
while  that  of  No.  I  fell  to  212;  then  by  a  double-pole 
switch  No.  1  was  put  in  |uiralle].  Momentarily  No.  2 
tended  to  overload  and  drive  No.  1  as  a  motor,  but  in  a 
few  seconds  the  load  became  steady  at  a  voltage  of  232, 
No.  1  furnishing  18  and  No.  2  13  amperes.  Now  by  cal- 
oulation  from  corves  of  Fig.  3 : 

Vo.  1.       No.  8. 

SS3             S£!  VolM  St  twitohtMiard  with  no  lead, 

m.  ]-s          .  7-Q  Curve  4.    Urup  due  to  spaed  ^anee  whan  a 

— —  ourieul  of  30  ajnporoB  was  takan  koiii  No,  2, 

214-ft  2U$ 

-  9  Curves.     Atmntorodrop  wUli  3()«iiif«res. 


20«'9 
+  21  ■&    Curve  6.  Rlno  from  M  amporsa  in  MriH  caiU. 

22S-0    Swilcbbonrd  volu^-e  witli  30  ainpcro*  oulpiit. 

Pat  in  parallel  with  same  load,  so  no  change  is  to  bo 
made  for  sjieod  change.  Fi-om  curve  0  we  see  that  tbe 
change  of  half  of  the  current  from  tbe  series  coil  of  N".  2 
to  No.  I  will  raise  No.  1. 

No.  I.  No.  -2. 

214-3            S3S-0  No.  I  with  no  lend  and  30  amporiM  on  No.  2, 
and  then  (>ut  in  pniallol. 

-+  IZi)  '    I2'0  Carre  C.     Change  in  volio^^  wiUi  change  of 

half  earrent  Irani  norlo*  iioll*  of  No.  2  to 

S2G-G          216-0  series  coils  ol  No.  I- 

-     4-  -f     4'  Curve  S.    Su|i|Xi(ii   ottrh    aiinnturo   carried 

■  one-half  the  o>irrani,  ihvn  llicro  would  be 

8SS-5            SQO'O  a  drop  in  No.  1  and  a  rise  iti  No.  'X 


We  must  now  add  a  current  to  the  highest  voltage 
dynamo,  or  No.  1,  that  will  cause  a  dro})  of  one-balf  of 
2225 — 220  volta,  which  from  curve  5  will  be  47  amperes. 

Theu  the  voltsse  of  the  combination  will  be  2212  ;  and 
dyiumo  1  will  deliver  1^+47=  19-7  amperes,  and  dynamo 
3,  15  -  4-7  »  10*3  umpereit. 

Cakuhted   18-7  ampene,  dirnamo   1.     lO'S  aniperei,  dyuamo  2. 

VotURO  of  231-2. 
Measnittd  18  ampere*,  dynamo  1.    12  ampere*,  dj-namo  2.    Voltage 

of  222. 

Take,  for  another  example,  tho  oa«e  when  one  of  thosu 
dynamos  was  at  full  loai),  and  the  now  machine  was  brought 
up  to  exact  voltage  and  then  put  in  parsltol,  and  applying 
these  methods  we  shall  see  that  it  may  happen  that  all 
current  stay  be  cut  off  by  the  melting  of  a  fuse. 

Dynamo  No.  1  at  220  volts  and  no  load,  then  as  tho  load 


of  4.')  am))eres  comes  on,  the  switchboard  voltage  will  ba 
about  230  volts. 

- 11'2    Drop  doe  to  load.    Carve  4. 


SOS -a 

-117    Drop  In  aimsLiire.     Carve  5, 


ia7-i 

-f  32-5    Kiae  from  aeriea  coil.     Citrvo  fi. 


828'ft    VolU  at  ■wttchboaid. 
Hero  tho  switch  is  clMod. 

No.  I  No.  2. 

2-2S'li  aSSi-Q 

-16-2    -J2j  aniiwrco  In  series  ooQ.    Carve  fl     -flSS 


'.!13'4 
f  1 1  '7     Curve  5,  to  liud  internal  roltaite. 


[volt 


litis    Annatiiie 


225-1    Araiature  voltefie. 

-^45  8    .^rniaturs  voltaico  No.  2, 
22ft'l    Ai-mutaro  voIIajco  No.  1. 

2(I-T    DifTorence  ot  nrmature  volta^os. 
1 1  -7     Oio[i  in  No.  2  with  4Q  Hiii|>«r(t>. 

2]     tD    Acting  to  send  reverse  current  throujfh  No.  I. 


4-5 


Carve  Soorronpondalocanant  of  about  17  amperM.  { 
245'8    Armature  votUtEo  No.  2. 
-   17-0    Drop  with  Gl!  amperei.     Curve!!. 


2i>i'H    Switcliboiird  voU»(i:o. 

Dynamo  No.  1,  which  was  loaded,  has  a  reverse  current' 
of  17  amperes,  and  is  driven  as  a  motor,  white  the  new 
dynamo  carries  the  load  and  is  17  amperes  beyond  its 
rated  capacity.  We  see  that  tbe  switchboard  voltage 
practically  does  not  change  under  these  conditions,  but  to 
offset  this  there  Is  the  sudden  change  of  a  loadeti  dynamo 
into  a  partially  loaded  motor  and  an  overload  on  the 
incoming  dymtmo.  Such  changes  would  bo  accomiiuniecl 
by  much  spurking  at  the  brushes  and  the  liability  of  tnrown  ^d 
bolts  or  blown  fusos.  Then  we  may  say  that  if  the  now  H 
dynamo  is  of  lower  voltage  when  connected  the  voltage 
will  change  considerably,  hut  there  will  be  no  shock  to  the 
dynamos ;  if  the  new  dynamo  is  at  the  same  voltage  then 
the  voltage  will  remain  about  conatant  and  the  ai-matures 
will  receive  a  shock ;  if  tho  new  mauhine  is  still  bigber, 
then  the  shock  will  be  veiy  severe  and  the  voltage  will 
rise,  I  had  no  time  for  taking  readings  on  the  last  exiieri- 
ment,  but  I  did  notice  that  the  needle  of  a  150-ami>ere 
instrument  was  out  of  sight  before  a  switch  coula  bej 
opened. 

(To  be  amiinued.) 


ON  LIGHT  AND  OTHER  HIGH-FREQUENCY 

PHENOMENA.* 

ttf     SIKuLA    TKSLA. 

(OmlinutH  /rum  page  CSO,   KeJ.   Xl.f 

The  preoadlnj;  exiwi  luienu  will  have  prepared  one  for  the  tiexfr  ' 
toUt>wiii|j  results  of  inMrwit  obtained  in  thooourBeof  theseinventj 
(futiuri",  ii^inco  I  can  piuui  u  current,  tlirouRh  an  inaululod  wire 
nid'oly  by  (.titiiivctiDi;  uno  o!  ttn  ondn  to  Che  uiarco  of  electrical 
eiiwrKy.  niiicn  I  tiun  induce  by  it  anolbor  current,  majfneliMJ  an 
iruii  cure,  and,  in  short,  pcrfoim  all  npornlioni  a*  thouKh  a  return 
circuit  wore  uicd,  clearly  I  can  iilno  drive  a  motot  by  the  aid  of 
omly  one  wire.  On  a  [orincr  oceasiun  I  have  il««crLb«d  a  siiapte 
form  of  motor  comprising  a  itiiglo  ei:oitiug  coll,  an  Iron  core  and 
diK.  Fin.  16  illustrate*  a  modllled  wsyot  operatlog  iucli  an  aller- 
nate-corrent  lootnr  by  eurrvnU  tiiduoeu  En  a  traostoriner  connected 
to  one  leed,  and  several  other  arraa{[«meo(«  ol  oircuiis  for  operaling 
a  oerbkiii  olasa  of  alternate  motor*  (oanded  on  the  action  <u 
curreuui  of  diflerinK_phaee>  In  view  of  the  prseent  iitale  of  the 
art  it  i*  tlioughl  Bufficieait  to  deKribe  thcne  ormngomentii  in  a  few 
wurdi-  only.  In  tho  di^gtBin,  Tig.  16  11,,  iliown  a  {irimary  coil,  1', 
V OIL ri«u ted  with  one  of  ita  ondn  to  tho  line,  L.  leading  from  a  hifib- 
t^nBiun  trnnoformor  terminal.  T,.  In  iuductivo  rclatioii  to  tiiis 
primorv,  P,  isa  secondary, S,oEooar>e  wire,  In  theciicuil  ai  which 
ts  a  coil,  c.  The  currents  induced  In  the  aocondaiy  onerijriw!  tho 
iron  core,  i,  which  I*  preferably,  but  not  nooevarlty,  subdivided,  M 
and  Mtt  the  metal  disc,  il.  In  rotation.  Sucli  a  motor,  &I^  as  I 
diagrnmmatieaUy  shown  inFl}:,  mil.,  hsa  h«VQ  called  a  "  magnetic 

•  A  lectnre  delivered  before    the  Franklin  iDStitnie,  at  Pt.^*.. 
delpbia,   Febraar*  S4,   IMS  -.  anA  Vielitsre  \ii*  "^•SJinwi  ^i«*Sueuii 
Li«hbAasoeiaUnn,aheh.\Mua,t&o>,Uai<^\A'^I>^> 
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las  motar,"  but  lliis  otiirenalon  miiy  Ixi  objooUxl  lu  by  tliow  wlio 
•ItrlboM  Ibe  TClatioii  ul  th«  iliw  Ui  ediiy  cunvnts  circuIaliriK  ■" 
mlawM  pstlin  wlieii  tlie  oora.  i,  i*  dnalljr  tubdiridoil.  In  order  to 
epaoto  euah  II  motor  clToctivolj-  on  tbo  plan  indi^btd,  Iha 
mqnaooia*  BhauliJ  not  bo  too  hiKO.  do*i  mora  than  4.000  or  A.IKKI, 
thongb  tbo  roMCioa  w  prodoced  ovon  trltb  lU.OOO  |ior  nocond,  or 
moro^ 

In  Fig.  161.,  a  motor,  Mi.havln);  two  anor|[i«lng  clrcutu,  A  tui'l 
B,  li  dUfcrammnlically  tndicnUKl.  Tlio  circuit  A  in  ooiiDOOt«il  to 
tMlIn*,  ti,  and  litMriw  wlbli  it  [a  a  primary ,  P,  wliioli  may  havuita 
(pM  «nd  oonneotad  to  an  iD<ulat«d  plat*,  1*1  ouoh  connenlion 
bein^  indicated  hj  tb«  dolt«d  linta.  The  other  motor  circuit,  B, 
U  oooneoMd  tu  Lba  B«aondarT,  H,  which  in  in  inductire  ndation  to 
tbo  primary,  P.  When  the  tranailormor  terminal,  Ti,  bt  altomatoljr 
olectrilied,  purrents  travcrno  tbo  opon  lino,  L,  and  aim  ci  muit  A 
and  primary.  P.  The  cnrronM  throimh  llio  latlor  Induce noccndAry 
onrrvnta  in  tho  circuit.  S,  wbich  pam  thrauf{h  the  encreialns  oolf, 
B,  ci  the  motor.  The  cnrranla  throucb  tho  woondary,  S,  analiaM 
tlironuh  the  primary,  P,  dilfei'  In  pbiaHe  90ilee  ,  or  nearly  ao,  and 
ana  capaUo  of  rotaiiti^  an  ariiintiirv  placed  in  inductive  relation  to 
the  oirevita,  A  and  B. 


i/i 


the  other  end  to  the  cu»den»er  jilat^a,  C  nnd  C,  reapeetivaly. 
Near  theM  <ue  placed  other  condenser  platea,  Ci  and  C)'>  tha 
former  boinK  connected  to  the  line,  L.  and  the  latt«r  to  an  inau- 
laled  lariror  pLttc,  P..  On  tho  primnricH  ore  vround  Bocondariei, 
8  and  Sj,  ol  ooarae  wir*,  conneclid  to  the  devices  m.  nnd  d  reepec- 
lively.  By  varylntr  the  diatancos  of  the  condenser  p!at«,  C  and 
C.  ud  Ci  and  (',',  the  curretii^  through  the  aecomlanos,  8  and  Sj, 
aro  variM  in  iii[«nBity.  Tlie  cnrioua  fenture  U  the  great  sensitiro- 
nea^  ibe  aligbtexl  chan^  in  the  distance  of  the  |)Iat'M  prodncin); 
vonaiderable  variations  in  the  inteiiHilyor  ^treii^li  of  t-liu  cuirenta. 
The  aenaitiveneu  may  be  rcnderiHl  eitreme  by  making  ^^ 
frequency  auch  tliat  the  primary  itself  without  nny  plutc  itltuch«d 
to  it*  tree  end  satislios,  in  conjunction  with  the  cloewf  lecandary 
the  condition  of  retonanee.  In  such  condition  an  cxtiemely  smiul 
cbanfre  !n  tho  capacity  of  the  free  terminnl  produces  greot  vuia- 
tlana.  For  distance,  I  have  boon  able  to  odjost  tho  cnnditions  m 
that  tli«  mere  approach  of  a  ]»raon  Ut  tho  coil  produceaacon- 
aldarabla  ohan(^  in  the  briKhliiaaa  of  the  lampa  attaohad  to  the 
aeoundary.  Such  obaervationa  and  experiinenta  potaeaa  of  oonrao 
ikt  preient  i^hiefly  scientific  int«rest,  but  they  may  noon  become  of 
practical  importance. 


w-^ 


Waji  i>f  UpenliiiB  V]^,t<in  mIIIi  milt^  One  Uiul. 


In  Fig.  16  til.,  a  similai  motor,  M,,  with  two  oner^l«lni; 
CirMlla,  A]  and  B|,  is  iltuntrnted.  A  primary,  V,  connecte!!  with 
one  of  ila  ends  to  the  line.  L.  baa  a  necondary,  S,  which  is  prefer- 
ably wound  for  a  tolerably  blgh  B.M.F.,  and  to  whioh  the  two 
cnerKiaintc  circuita  of  the  motor  ate  coniiootei],  one  directly  to  tho 
end«  of  the  sooondary  and  the  other  tlirou(ch  a  condenser,  C.  by 
the  action  of  which  the  cni'reuta  traversinic  the  circuit.  At  and  U|. 
are  made  to  difTer  In  pbaae. 

In  Fig.  Iti  IV.  etill  nnotlior  arrangement  is  shown.  In  thin  c-oao 
two  primarius,  t'l  and  P,.  ore  connacbed  to  tho  bii«,  I,— one  tliruuKh 
a  oondenaet.  C',  of  mnnll  capadty,  and  the  other  directly.  The 
primaries  are  provided  with  aecouduriwi.  B,  and  &,  which  are  in 
•eriea  with  tho  onerKlnlne  «irouil«.  A,  uniJ  B,.  and  a  motor.  M,. 
the  condenser.  0,  fli-ain  aarving  to  produce  tho  reiiuitile  diiToronec 
in  tho  pliasn  of  Uia  current*  travernoK  the  motor  cirenita.  A* 
aooh  pliaao  motors  with  two  or  more  circuit*  are  now  well  known 
In  the  art,  lliey  have  been  hero  illustrated  dia|[rainmatlcally.  No 
difficulty  whatever  is  found  in  oparatIn)r  a  motor  In  the  ninniier 
indii-iiii^l  or  in  simiUr  ways,  and  although  auch  ex[iorliiiunte  >ip  to 
thin  day  preaont  only  scientific  intareat,  Ihey  may  nt  n  period  not 
far  distant,  bo  carried  out  with  iiracliiial  objoots  in  view. 


f 
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nDRlB-Vrim  CoDvsnIiiii  lurl  Dliiil  hill  Inn,  wIDi  NInple  Mrwislnr 
Kiviilalliig  Ihr  KITrnl*. 

It  is  thnuifht  uaaful  to  devote  here  a  few  remarks  to  the  subject 
of  operatlni;  dovloea  o(  all  hinds  by  means  of  only  one  leading 
wire.  Ilia  <|uIto  obvioiia.  that  when  hifth.fretiaonoy  nurronU  arc 
made  u»e  of.  ground  ounnections  are— nt  least  when  tho  E.M.F.  (A 
tlia  ourraiitaiHiirrent -bettor  than  a  return  wire.  Such  ground 
oonnaotiona  are  objectionable  with  «t«ady  or  low- treunenoy 
ourrenta  on  ao»)unt  of  dntrQctlve  chomical  iwtlona  of  tho  foriusr 
Kod  dinturbing  influoncai  eir^ted  by  both  On  the  iieighbourinfE 
circuita.  but  with  hii[h  fro.)uencien  thoeoactionB  iiractically  do  not 
e«ist.  Still,  even  uround  co'iiioolion*  become  euiwrHuous  when 
the  B.M.F.  ia  very  hljth.  for  man  a  couilition  is  reached  whan  tho 
current  may  be  paaied  mora  economically  through  open  than 
throunh  cloaed  eonduclota.  Remote  as  mi^iht  seem  an  industrial 
application  of  auch  ainfcle-wiro  transmission  of  energy  to  one  not 
•iparlanced  In  auob  linee  of  experiment.  It  will  not  seem  so  to 
anyone  who  (or  tome  lime  has  carried  on  lnvosti];atIona  of  *oeh 
nkture.  Indeed,  J  oaonot  see  why  auch  a  plan  ahould  nnt  be 
praQtioable.  Kor  should  it  bo  thout;lil  that  lor  eairyiiiK  out  such 
•  plan  eun«ntH  of  very  hlfrh  Irequanoy  are  implicitly  requlrad,  for 
joat  aa  aoon  as  potontiaU  et,  aay,  30.000  r<d(a  are  need,  the  aiagle- 
vire  tranamiiBion  may  be  effeol«d  wiUi  low  froqnenciea.  and 
•ipcrimenta  have  been  made  by  me  from  which  thoao  inferences 
atomade. 

When   tho  tretiueniciaa  are    very   biRh   it  has   been  found   in 

laboratory  practice  quite  eaay  to  reftubue  the  nfrool<  in  tho  manner 

ahown  In  diagram,  Tig.   IT.      Rare  two  prlmarloa,  P  and   P,  are 

0Affim,  ameh  Mwjwied  with  ooo  <A  it«  ond«  to  the  line,  L,  aod  with 


Very  higb  fre<]uencioa  are,  of  oourau.  not  practicable  witb 
motor*  on  account  of  tho  necessity  uf  omployin);  iron  com.  But 
one  may  u*e  Budden  diachargee  of  low  ftetjuency  and  thus  obtain 

certain  advantageii  of  highfretiuency  currents  without  rendorinjt 
the  iron  oore  entirely  iiicapnhte  of  lollowine  the  changes,  and 
witlmiit  onlailini;  a  very  trrcut  eiiwnditure  of  cneigy  to  the  core. 
I  have  found  it  i}uitti  priM/ti cable  M  opernle  with  such  low 
trKiuonoy  disruptive  disoharifes  of  coiidenBort  alternatinf;- current 
motors.  A  certain  closa  of  Buoh  niolora  wliicli  I  advanced  a  few 
years  ajto,  which  contain  cloeed  secondnry  cirouils,  will  rotat* 
quite  vii;oroui]y  when  tho  discharges  are  directed  tbrau^b  the 
ef'iiin^  coils.  On<>  reiann  that  auch  a  motor  operatoe  ao  well 
witli  these  diBoharirea  in  that  the  diiference  of  pboae  between  the 
primary  and  aeoonwy  curtent(<  is  fOdeg..  wliich  ia  generatlv  not 
the  case  with  harmonicuily  risinj;  and  falling  curienta  of  low 
frequency.  It  might  not  lie  without  interoKt  to  show  an  axperl' 
mont  witb  a  simple  motor  of  this  kind,  inaamuoh  as  it  is  eommonly 
thou  gilt  that  disruptive  discharges  are  unsuitable  for  sueli 
pui'iKMca.  The  motor  is  illuat.ruiiKl  in  Fig.  IS.  It  coinpriseB  a 
rather  largo  iron  core,  i*.  with  slota  on  the  lop  into  which  are 
eiubeddod  thick  cop|^>er  washers,  cc.     In  proximity  to  the  core  is 
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ripentliiti  ■  Motor  by  Dltroptlvft  PItthMxes. 

a  freely  movable  metal  diac,  [>.  The  core  ie  jirovlded  with  a 
primary  cieitlng  coil.  C,  the  endd.  a  and  ''.  of  which  are  ootineot«d 
to  the  terminals  of  the  aecondary,  S.  of  an  oritinary  tranaformet, 
the  primary.  V,  of  the  latter  being  connected  to  an  alternating  dia- 
tiibution  circuit  or  (jonenilor,  (i.  of  low  or  moderate  frequency. 
The  terminals  of  the  aecondary,  S,  arc  ottached  to  n  condennot.  C, 
which  diachargea  IhrouKh  an  aii-gaji,  dil,  which  may  be  placed 
in  aariaa  or  anunt  to  the  coil  C.  When  the  conditions  are  pro- 
perly ohoaon  ttia  disc,  U.  rotates  with  conaidei-ablo  effort  and  tho 
iron  core,  i,  does  not  get  very  [lercBptibly  hot,  \Vilh  ourrenta  from 
a  hivh  frequency  alternator,  on  the  contrary,  tho  core  eeta  rapidly 
hot  and  the  disc  rotntee  with  a  much  amaller  elFort.  To  parform 
the  experiment  properly  it  should  be  Gist  ascertained  that  th* 
disc.  I),  is  not  eat  in  rotation  when  the  diaoharf^  is  not  oconrring 
atdd.  It  ia  preterkble  to  uaoalar^c  iron  core  and  n  condeoaer 
of  large  capacity  ao  aa  to  bring  the  Bui>erimposcd  quicker  oscilla- 
lion  to  a  very  low  pitch,  or  to  do  away  with  It  entirely.  By 
obaening  certain  elementary  rulet  I  hare  also  found  it  practicable 
to  operate  ordinary  aeriee  or  shunt  direct-current  motors  with 
auch  disruptive  discharge!,  and  this  can  be  done  with  or  witbont 
a  return  wire. 

Among  the  various  current  phenomena  obaorved  perhairt  Ibe 
most  interoBting  are  those  of  impedance  preaenbed  by  comfuotora 
to  currenta  varying  nt  a  rapid  rate.  In  my  firat  pa|>C'r  before  tho 
American  Institute  of  Electrical  Engineers.  I  have  doacribed  a  few 
Htriking  obaervotions  of  this  kind.  Thus  1  showed  that  when  auch 
CurrenU  oraudden  dischargee  are  passed  through  a  thick  motal 
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bar  t)i«re  may  bo  polnU  at  tiM  bw  ooly  u  feir  inehu«  apurl,  wliicli 
h*TO  a  Mifficient  poMnUiil  diBbreaw  bvlwumi  them  lo  nuunlJiin 
at  brtebl  iDC«riil«*ceno«  an  ordinaiy  lilnmont  Ump.  1  have  slao 
daiKinbMll  tho  curioue  bthaiiour  of  raroliDil  tpa  ntiiTOaiiding  a  con- 
ducCor  to  Huoh  iiHlfJon  nuthen  of  current,  Tlioco  phRnomonn  havo 
been  sfnoe  more  oarvfully  stiidiei),  and  one  ur  two  novel  experi- 
ment* of  thb  kind  ar«  doomod  of  ■iitllcicnt  iutoreat  to  b«  doacrlbod 
Wttb  nforaooa  U)  Fig.  IBa,  R  luiU  R|  are  very  utoiit  copper  bam 
comioctodattbeirloworondi  to  |itnt<M!,  C  and  C^,  respMtiv«ly,  of  ■ 
condcniwr,  iho  opponitc  pUloti  of  tliu  Utter  Miik  coniiOQttd  to  the 
t«rmlnnl*  of  tho  neoondary,  !^  of  n  high-tonnlon  tranaformer,  tliu 
primary,  K,  of  which  t»  *utipli«d  with  aliornaling  corronui  from 
an  ordiodry  low-rr«qiieney  dynamo,  O.  or  dminbution  cirouit.  The 
ouuclouacr  di«cliBi^ce  through  an  Bdjuntoblo  gap.  </  d.a*  uaual.  By 
eslablahing  a  rajnd  ribraticin  it  wu  found  i]iiilc  i^iwy  to  jHirforin 
the  faUottinK  ciiriouH  cxperimont.  'ilia  liaiv.  It  mid  Ki,  woro 
joined  at  tho  top  by  n  law-voltajjo  Uiii|i.  /, ;  »  little  lower  wum 
placed  by  moaoii  of  clnini>m  e  r:.  a  .'lO-vatt  lamp,  t,,  and  etill  lowei' 
alMtfcor  lOO-Tolt  lamp. ',,  and  finulty  at  a.  curtniii  iliKUiicB  below 
ttiO  latter  lamp,  an  nxhnuiilod  tulw,  T.  Hy  cunifiillv  cJcltTininitu; 
Ibe  pocitions  of  tlieeo  dovioo»  it  was  found  practicable  to  maiiitnin 
tbeu)  all  at  Iheii'  proper  Ulaminating  power.  Vet  tlioy  vetv  all 
eonaeoMd  in  toultiplu  arc  to  tho  two  ■tou%  cop[>or  bars  and 
rvquWi  widely  difleront  proMnira*.  This  oiporiniont  rc(|oi[ca.  of 
coune,  lomc  timi;  for  adjuiitniont,  bat  t*  ijniiiO  OMlly  iwrforn.cd. 


I'  »i 


ft 


3. 


Sfa^.  ^04  j^jf^ 

lnip«]in«c  Pheuonisiia 

In  F^.  \Vti  and  I9r.  two  othor  ciporimonta  are  llluatratcd. 
which,  unlike  thniirnvioun  ei[)crlmciit. do  not  rotjuiro  ror^  cnrofnl 
adjuRUnonlA.  [n  Flf;.  'JMi,  two  lnin[w,  /|  and  I.,  (tlio  torinnr  n  IINl-rolC 
ami  th^  lallera  RK-voltl aro  |i!»cinl  in roitaiii  jwitioii* ax  E lid irnt leal. 
tbe  UKI-volt  lamp  boin^;  below  tlio  Scjvolt  Ijinip.  Wbtm  tho  iirc  i> 
pilayLnE  at  -t  tJ,  und  the  xiiddeii  dixiliikri^  pwouxl  tl<ri>n|;li  the 
ban.  o  B,  tli«  liO-volt  lamp  will  sx  n  niTe  bum  brifj^litly,  or  Ht 
letwl  tbia  ratilli"  oairily  m^nrml,  wltitu  tho  I'M)  Tolt  Inmp  will  burn 
vary  la*  or  remain  iiuiM  dnrk,  Fig.  l9/i.  Koiv  tlic  haty.  it  It,  may 
bo  Joined  nt  tho  touby  a  thicli  crotubar,  B..  nnd  it  i*  iiuito  eiu>y 
to  nuintain  tho  lOli-rolt  lumpnt  full  cnndlo/nwor  while  the  SOvott 
lamp  mnnm*  dark,  T\g.  I9ir.  Thoan  ronult*.  n*  I  have  |N)lnt«d  out 
tmtviOiDly,  ihould  not  bo  oonalderotl  lobo  duo  oiactlytofroiiuoncy, 
but  talber  U>  the  time  rale  of  chnngn  wlimh  may  bo  giraiA  O^on 
vitli  low  trW|iiencio*.  A  Kro*^  many  other  reeulte  ol  the  Mimo 
kind  Bfiually  mtorMting,  eeptdally  to  tho«e  who  (m  oiiiy  uxeil  In 
maoipnlate  ateady  currouU,  may  be  obtained,  and  they  oJl'orit 
procioua  olnei  in  inTeatigating  the  nature  of  electric  ourronts. 

Is  the  prooedios  oxperimentd  I  hnre  already  hod  ooowion  vo 
■how  aooM  lisbt  phenomena,  and  it  would  be  now  proper  to  study 
tbeae  in  partleitlttr :  but  to  make  thin  instigation  mora  complete 
1  ihiak  it  necawary  to  firrt  make  a  few  roinarlu  on  tlio  nubject  of 
•lactrloal  Mtonano^  which  hai  to  bo  alwjiyii  obnorvod  in  carrying 

etiMM  eipvUiiMite. 

f7^  k  tontiimed.} 
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o(.  A.  W.  RiTCKKM,  U.A.,  F.RS.,  PrHident,  ia  the  chair. 
'  Prof.  J.  Cox,  M.A.,  WM  elecl^d  •  member  ot  ifae  wocloty. 
■r.  F.  ■.  H*Mor  exhibited  a  bridgo  and  coinmutatoc  for  oom- 
lAring   rodMaooo*    by   I'rof.   Caroy'Fo*t«r'i    tnothod,   the   chief 


featarc*  of  which  are  simplicity,  compactnoee.  long  range,  and 
^I'Wit  occornoy.  The  coininulAtion  of  the  ooiln  to  be  compared  U 
eOccted  by  raercury-cuiw,  tho  ol|(ht  holoa  n<icc«*ary  for  thin  purpono 
being  arranK«<l  i"  a  uircli',  An  oboniWi  diac  carrylNtc  tlio  four  con - 
nectors  ti  mountnl  on  a  opindlu  in  the  middle  ol  tho  clrclo,  and  the 
poaitionii  of  tlio  coili-  arc  int^ruhanited  by  robtlLng  the  diao  through 
ISOdog.  A  largo  range  is  scicurtd  by  providinga  number  of  inter- 
chnngoable  bridge  wirco.  nnd  ■  fine  adjuatmont  for  the  galrano- 
molor  key  onnblc«  erent  nciMiiacy  lo  bo  attained. 

Kr.  W.  R.  Pldaoon  .'incl  Hr,  J.  Wlmaknrat  each  road  a  paper 
on  "An  InBuonce  HacMno,"  and  exhibited  their  iDat^hinei  in 
iLCiloK  III  ilvxij^nuii;  lit'  riiii<<hlno,  Mr.  l^dgoon  boa  etideaTonrod 
(0  <<>  n">kv  iliri  (iiipii'.'ily  'it  ■•■■'fh  HPrior  larno  when  being  chaived, 
and  nmull  when  being  ili8i'liHrui>d  ;  (:!l  U>  pro'ont  loakaffc  (ram 
Doctor  to  icctor  ar  they  eiitor  or  le»i-o  tho  differfuit  flnldi  of  Induc- 
tion ;  and  |3/ to  inoioarp  the  oapaoity  of  the  machine  by  muhitig 
tho  loctonr  Urg<<  and  numarou*.  The  tkvt  object  is  attained  by 
arranging  IJlwl  indutlom  of  ouporite  tdgii  to  the  KOtorB  near 
the  clinrging  point*,  and  of  the  ume  tirn  near  the  places 
of  diachnr^e.  Objootii  <2|  and  (3)  are  neaured  by  embedding  the 
Mctor*  In  wan.  run  in  clinnnelfl  in  the  ebonitfl  diiica  which  form  the 
pli(t4«  of  the  niwIiliiH,  iiiid  <'arryii>g  wirex  from  each  soclor  throagh 
the  ebonite,  vitcli  wir<i  t^rinlnating  in  n  knob.  In  thii  way  tlio 
Mwlors  cuu  bo  plaunl  much  noaror  togclhor  than  othorwiw  without 
sfiarking  bnck.  By  w\A  ing  tl"->  •octom  skew  with  the  radlua,  thoy 
are  aiiuw<l  loenter  Ihe  i-lectrlrrlvIdH  more  gradually.  coni>o>|iiently 
tho  iKitontiol  difTon'acs  belnecti  lulj'UTOnt  neolorw  ta  keptWHnpara- 
tivDiy  imnll.  Ei[icrimcnt  rhon-ol  that  Che  "M  ol  the  etntiooary 
inductoni  at  the  charging  [>ainti>  incroweil  the  onttiul  threefolif, 
and  iia  compared  wIlTiin  an  ordinary  Wimi>hur>it  llie  output  for 
a  given  area  ol  plnlo  piuumg  the  conductor.'  woo  as  5S:1. 
Tlio  recovory  of  nie  inachinn  aftoc  a  ^)iark  hnd  occurred  woa 
pnrticul»rly  mpid,  -Mr,  Winiahural'a  new  machine  oonniit*  of  two 
glmm  rtiNC*  'AiU  nin.  diHinclcr,  mounlod  about  iiu.  apart  on  ihci 
Mmeipindle.  Both  plntw  ruin  in  tho  "amo  direction.  Rotwoon 
the  discs  are  fixed  four  vertiuitl  glsM  «li]>*  over  4ft.  long,  t«-o  on 
each  iid«.  and  each  covering  about  thivu  ^iglitlia  of  a  diac.  Each 
slip  Giirriea  a  tinfoil  inductor,  which  ha«  *  liriii'h  tDucliing  lightly 
on  the  Innido  of  the  adjacent  disc,  on  itn  leading  odge.  Collecting 
and  DoutralUing  bmrihes  touch  the  oulflides  of  the  diKco  and  the 
few  metallic  ee^re  attached  thoretoi.  An  account  of  noiDceipari. 
menta  mad*  to  dal«rmina  tho  efficiency  of  the  mochino  u'os  given. 
The  author  al»o  showed  that  when  all  tho  circuits  of  the  machine 
wore  broken,  11  etill  oanllnue<l  to  eTcite  Itself  freely,  and  aparkod 
from  thu  diHCS  to  the  hands  when  brought  near. 

In  n  writt«n  oommunioBtion,  Prof  O.  I.odKa  Mid  hia  aatialant, 
Mr.  i^.  E.  Robinson,  constructo'l  n  iniivhinu  on  line*  similar  to 
Mr.  I'idgoon'ii  a  fow  raonlhn  ngo,  and  had  now  a  l«nte  one  aoarly 
com|Jot«d.  Mr.  Robinson >  fixed  inductors  ore  carried  on  a  third 
plate  fixed  between  tho  two  movable  ones.  The  svctora  are  quito 
small,  and  neither  thoy  nor  tho indnctoraaro embedded.  On  closo 
circuit  the  machine gtvos  a  large  cuRont  d^Ln  amiioro)  and  on 
ouen  circuit  exceedingly  high  notenttals.  In  Dr.  tjadgs'ao|ii'ilon, 
Mr  i*idgeon  Bltaoho*  too  much  imporlanoo  tohi*  wctors  and  tliuir 
xhiipe. 

Kr.  J.  Oray  wrote  to  my  that  i-ltitionitiy  inductors  unclosud  in 
insulating  matoiial  would  probably  uivo  trouble  at  hich  voltages. 
becnUM  of  the  surface  of  tiie  innuiaTor  becoming  chargod  with 
electricity  of  oppoaitc  aign  to  [liat  on  the  inductor.  Ueeuggeeled 
that  this  might  explain  why  Mr.  Tidgeon  could  not  obtMn  very 
long  spni  kd. 

Prof.  C.  V.  8oyaoni]uirod  as  to  how  far  tho  wax  mode  insulat- 
ing union  wilh  tho  obonito,  for  if  good,  glana  might  jKimbly  be 
iiaod  liinleHd  of  ebonite.  He  groauy  apprtNTiatoil  Iho  design  at 
Mr.  I'idgeon's  inachino, 

A  (lapor  on  "  A  New  Volumamomotor"  by  Kr.  J.  K.  Hy*r«. 
B.So. ,  dc"pribiiig  tlw  <ti'iel"|K."l  tDcm  -'t  \'tt^l.  -Sttijrcd'-  inr^rument 
wn".  in  the  ubwnce  of  the  nuUior,  uiliun  ux  i-oiul. 

■r.  R,  W.  Faol  oihibileil  u  compact  form  of  aulpiiuric  0:0-111 
vollamotar  of  cmBll  rtsiaiancc.  Tho  voltameter  is  s  mocliflcation 
of  a  (Hiitorii  designed  at  tho  ('ontral  Institution,  in  which  tlio  rate 
of  dccomiionllloii  M  dctormincd  from  tho  time  TOcjoirod  to  fill  a 
bulb  mii'ic  in  tlio  a<«iii  ol  a  thiatic  funnel.  IIo  alao  ahtiu'ivl  a 
handy  foiiii  of   Djiiiinll  etill  dcvlaed   by  I'rof.  Barrett.     When  not 


in  UB«,  the  iioioiio  iiot  containing  tlio  xinc  U  romovod   from  tho 
ilialu  HOiiition  nnd  placed  in  a  t'emel  containing  kIuc 

Hulpluite  or  eulphuric  ncid. 


C0|>|>or  aulpli 


A  pajjer  on  "  LoDXIMstanve  TeleplKnir,''  by  Pnrf.  J.  PotTj, 

P.K.S  ,  umisted  by  Mr,  H.  A.  B«e«ton.  was  read  by  I'rof.  I'erry. 
The  casts  of  a  lini;  of  intiiiite  leogtli.  having  resistance,  copooity, 
self-induction,  and  leakage,  is  token  up.  and  the  slate  of  a  signal 
ae  it  gota  further  and  further  nwoy  from  tho  origin  ia  conalderod. 
Taking  the  shrillcat  nnd  gravest  notes  of  tho  human  voico  to  have 
froquencies  of  about  ll.'iU  and  IK>  roepectlrely,  the  diaUinoc  liom  the 
origin  at  which  the  ratio  of  the  Hinplltudo*  ot  those  high  and  low 
froquencv  current*  is  leseened  by  1  nilh  of  ll«elt.  has  been  deter- 
mined when  >n=:4  for  difToront  values  of  leakage  and  «olf  Induc- 
tion: and  under  similar  conditions  the  distonoos  ut  which  the 
relative  phase  of  the  two  currents  become  altered  by  I/nth  of  tJio 
periodic  time  of  tho  most  rapid  one.  hov^e  been  worded  out  for 
n-ii.  The  rosulta  are  given  in  tho  form  of  tabic*,  from  which  it 
appears  that,  if  there  wiw  no  wif- induct  ion,  incroualnjjr  the  loakage 
incrensos  the  distance  to  which  wo  caii  tolophona,  wnilit  if  therti 
waenolenkogo,  incrooning  th<i  aolt-lndiiction  increaam  thodistance. 
Wlion  «<.ll  iiiducl.i<in  'I'ld  Icjikiii;!.!  ore  not  l<»0  Krcat,  iiicreaidng 
eithur  nicrwuw"  the  ili»l«iiCti,  luid  for  iiarticular  values  the  dle- 
taiiCM  become  t-ory  large.      At  the  end  of  ibe  peper,  Ublee  ol 

i-enuinl  application  are  Ki<^n.  from  which  the  limiting  dlManoes 
or  any  linu  can  be  readuy  fband  by  maUi|^i|ia^UiAt>'vin![wn>^<>^ 
simple  functionati  Uiin«aMilJNDXA<&  xitAViMk 
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Id  cmr  Lwt  ■• 
DiMCMnof  ihi* 
ol  U« 

•  wan  If  I 


•  •kIihimI    m,  ,4    IhimiI     liy    tt« 

""'■  ".■      '  |.rii|ic^«l  r*M«- 

r  iiif:  i.iii'l«.  c^  nr«l-aM  aMMM 
4ahMtnrM,  when  ilia  rwuliilloii*  mMlloM*!  In  tW 
l««rapa«M>l. 

A  mmUmh  <■(  Oi«  -'  !■•  wua  •ulnHniunnllj  ImU  at  Ik* 
CMM»Mmit  tlaMI.H  <     < H>|H»,llnrL  |rt>iilrnMn),pm(iliMr. 

TWChatTMMi  Htil  Uiiti  in  liiul  ai)>Uii>wlun  iha  aeoulon el  t£o 
hat  ini«Ulw  tiiiu  (he  Ikuinl  »■  tii  nuirno  ot  htiltm  raooMtjuil^. 
n«hawriiHwl  bMU  rwoai-i  <1  •l<int>K  iba  pMtjraw  ■(>*«■ 

ObvMon  htd  nUrwl  fra3i>  i   bmI  iliroo  naw  Diractara— 

Mr.  n<nth*t.  Mr,  Darelajr,  -m  .  ,-i>  i-nrnko-had  ticaa  mpfMlattd. 
TVira  vu  liicrrvfora  |ir>ctio*llf  n  now  Iloiuil,  muI  Im  «•«  vary 
gnwfal  fo(  Uia  chanm  thai  liiul  h«cn  Binds.  Ha  hud  kacl 
paauntam  taManUOB  al  UiaUMKon«riilinMliiit{lli;ilMr.  CoBrto-osy 
Im4  dflring  Uia  diffievlt  partod  o4  Unmltion  Ukun  iijj  Uia  rctna  oil 
■■■lfM»mt,Bnil  had  iwMnrad  tbo  way  For  lli«  CorporaUcm  nakiaB 
■MlMfiartaRtelMngaarafBtTad  Ia.  Woo*  Ihen  be  had  bean  awriatao 
by  Um  mcw  IHracton.  and  tho  BmuiI  oonoidarcd  that  tbay  had  bam 
wrtaaala  lo  ■ecu  rtn^thoaorvicMol  Mr.  <i«rcfcoMinani4[la)[  director. 
OfM  «f  Iha  flrtt  IhlatN  tlial  huj  hart  to  b«  done  wan  i«  ml  down 
Iha  1OT7  hanvj  •t«ndinK  chargaa,  and  tbo  MaaaKiOK  Uireclor 
voald  tall  (hwo  wImL  bad  boan  dvna  in  the  dtreolioa  M  eflaKtioc 
•eonomiwL  Than  Iho  financbd  inwiltioo  prowiii«d  many  diSciu- 
tiaa,  and  it  wa«  only  bj  tbo  Diroctora  oonuoff  /orvsrd  aoaaawi^hiK 
llto  CorpomllMi,  aM  aiidort«kuif(  iMjMtiiri&iIitioa  (or  tbo  Corpot«- 
lioci,  thai  tli^  wara  able  to  nwoC  lh«lr  rarloiu  0R{n^n<n«oC«.  Tba 
raaoll  oi  Ibotr  invoailniitlon  wnji  Ibnt  a  Uionjugb  ronrgknlMUlan  of 
tha  bonnan,  aiid  n  racumtlructiOTi  ot  tJio  Company  waa  abaolutoly 
NOOOMwy.  Tha  Board  wvro  oontinoad  that  lE«  bsM  way  to  carry 
oat  (ha  rootuikniBBiiuit  wub  by  mokiui  of  the  nchcaie  o(  reeonetfuc- 
Uoa  now  Mom  ihcm.  nnd  by  tho  Eommlion  of  &  new  ooinpacy.  At 
nraaant  tho  credit  »i  tlic  Company  wo*  prcjudi«od  bv  the  aliArca 
twinil  at  a  Largo  diwounl.  and  thl*  mndo  It  very  difficult  for  the 
DiAliac«r«  to  ft«l  contrncU  and  to  cnxcy  aa  tho  bamiiMw  ecooostt- 
cnlly.     T)ic  poaition  ot  tlia  Coiuuany  wm  by  no  maana  wbat  tti« 

Price  o(  Ibe  aharaa  IndicnMd,  nod  be  was  «x()raMin|t  the  view*  of 
U  coUeogaea  a*  well  ot  hiioteU  whon  he  ttated  that  it  waa  tbvir 
belief  Uial,  vidi  the  uarelul  nwnagevneot  and  energy  with  whioh 
they  bit«ndwl  to  nuih  Iho  biuineaa.  there  vaa  n  ptoaperooi  (otore 
btfora  the  n«w  Company.  The  tmporunL  oontnuM  which  haid 
bMa  entruaied  to  tbeni,  and  n liich  they  had  carried  out  fuccou- 
tuUy,  by  the  aid  ol  tli«jr  workB  dirocUir  (.Mr,  IMiker),  )wi  laid  Ihu 
foundation  ol  profitable  work  in  future.  Ue  then  ptoyoM'S  tbu 
flrat  ipeoiol  naolutton  :  *'Thal  it  is  iloBiiable  that  IboC'OrpontJoo 
bo  rocoD*tmct«d.  and  that  with  a,  view  to  such  rcconxttoction  the 
Corpomtioii  be  wound  ap  voluntarily." 

Hr.  Emtio  Oarclui  (tho  maDOElnf;  director  J  in  ru|KindiDj(  to  the 

eail  ol  tbo  I'huii'iiifiii,  ha|)cd  to  jilvo  tham  rellabU  ci'idnnoo  tliatilic 

Corporation  had   turnoil   o>'or  t  new  lent,  ni>d    tli.tt  tliore   wa* 

retuKio  foi  tho  ho|>e  that  llie  error*  of  tho  ■«■«.(  wocitd  not  bo  con- 

tinaed  in  tho  future.     Ho  tnid  that  the  riew  Itoord  hnd  acted  vury 

inueh  ia  the  capacity  ol  a  uommilteo  of  intent  i^u I  ion.     A  tborou^h 

roorffanifalioii  of  tbo  bu'inoa  liod  been  tnki^n  in  bond,  and  tbi>t 

would  (how  the  H-Udoin  of  the  oourae  token  at  tliu  Inat  general 

mnotinfc  in  leaving  il  to  tlio  new  Board  to  cnriy  out  the  invortiitn- 

tlon  Ihnt  they  all  lelt  nocouary,  pirliirulnrly  n*  the  t>ircctors  hiul 

been  nblo,  in  tho  oourw)  of  ilioii   invcitigivtioni,  to  jiut  into  cIToot 

auob    ralomi*    nit    tho    roiult    of     their     InvewtiKatlona     (irnvcil 

to  b«  dealrable.       With  rognrd  to  the  [XMdtlon  of  tlift  Comiviny 

when  the  now  Board  «nt«T«(l  upon  itn  work  a  («w  luonllia  ii|f<i, 

he  inontlonad  that  generally,  while  they  wore  buund  to  re^'ocriiw 

that  there  liad  boon  tnitmauugeuient  in  the  |ijwt,  the  Uiracturs 

wei«  ■alitfioil  that,,  with  *triot  euonumy  and  prudent  nuuiauement 

in  the  future,  llieru  woh  no  rwuion  whatever  why  they  abowd  nut 

retrieve  the  errora  of  the  uut  and  occupy  a  loaoing  poaition,  and 

in  mnny  rentieota,  the  leading  potdtioD  In  the  olM'tiicnl  induilry. 

,  Jt  WM  didtcntlT   to  roaliM  how  very  extenaivu   hod  bc«n   tlic 

ITaorganiantion  ol  tbo  (*oin[iany>  nfTolT*.     Somo  of  Ihn  iiitorc*!*  of 

[Ihe  Oorpnratinn  bad  bopn  in  llio  hnndi  of  M|ar<it<i  coi>iriantc>  wil.h 

lorganlaationa  of  thoir  oun,  .ind,  alLliout;li  the  Co r|  •oration  lind  tlio 

ElMpanalbllllio*  of  finnncing  Iho*e  aulmiiliary  conipnuii'H.  Iheyliiul 

Tliot  the  full  control  ol  thoir  inaiingomont.    Another  diiuulviiutagoul 

[llii*  potltlon  wa»  that  the  eipoiifw* of  odniinielrst ion  uuru  unnotNM- 

turtly  and  «von  exaoMli'oly  bii^h,  nnil  tlio  trnuiHkcdviia  livtwcon 

Glhwo  aoveral  coni]iniiioi>  and  the  lurDiit  Cun>oralion  ruaullod  in 

iKiDiplloktIooa  vary  olton  dilBoult  to  uDravol.     Ono  of   tbo  6iit 

dutloa,  tboratore,  of  the  new  Board  won  to  get  control  of  these 

anhndiary  eomiNiniea  ia  auch  n  vay  that  they  could  reduce  the 

•l|i«NMa  and  mlnimiau  the  IrlctioQ,  and  rery  connidorablc  pro- 

griai  bad  been  made  in  tbia  ditnclion.     Moat  of  the  aubwdinry 

Oom|malea  ««re  now  under  tho  direct  control  of  ili*  Boaid,  niul, 

inatond  ol  thore  boins  aoparato  officlalii,  the  work  ol  tlia  oiibnidiHry 

eani|iiwilea  waa  UrKely  done  by  the  pteaent  atall  of  Ibe  Ciir|<oiH- 

llon.     In   thia  way  i-ory  groat  Mving*  had  boon  effected.     Tlie 

ItiiiiDciiil  iioaltion  of  the  Corporation  auoat  that  time  waa  not  ut 

all     Mlintactory;    mmtt   troiu     tlie     eUiow    which     theic    euii- 

aldlary    i^iii|iaiiii»    made    upon     tlie     CorjioratiuUi    tlioro    Huri? 

niiui4rou>     liabililiM     and     rlainur    which     were     not    propvrly 

rl*4ti>nl,    aiid    which    h»l    boon    nc^lcctot.       Tborc    oenin    lh« 

ttiinitl    hnd   aucnadcd    in    imiiroving  the    poaition.      Tboy    hud 

OuitMllilateH    tlia  liafaUitiea    cd    the    Company    in    auch    a    way 

"ittthiiy  npto  DOW  In  afar  bettor  |>o«itioo for  dooliog  with  then) ; 


h>t  the  MttlanaM  *t  aaany  el  thoM  aauara  had  ianilTed  tho 
koebing-flpol Urg* ■«»•  el  wNWy  in  variooa  aenritiae  and  pro- 
pOTttaa.    Than  waa  Mill  anek  to  fee  ilaM  baton  ItMy  ««ald  be  In 

»hM  Um  Bonrd  ooHidHad  k  thomngUy  aorad  * '-'  asd  eooi- 

■Mtotai  nrftioM:  faM  after  what  ^  bMl  gtwe  throogli  and 
mmmtlUmi,  thay  wwe  not  gateg  le  ha  diacoaraged  by  the  teaaar 
drtlwlliw  atin  lying  balora  thm.  Many  of  iCtlr  ia««twml> 
v«nio(  endi  •  Aawrfw  thM,  U  prapariy  devalopad  and  taken 
aw«  of,  imaaiaad  not  omI*  to  li>w«  valMble  aad  raallMble  in 
mtk,  hmt  woBld,  Im  bofwl,  h«*«  ih«  afloM  el  htftty  lacHarfng 
the  baainwi  of  the  Canw"**w«-  They  iadnded  ahana  and  deb«t- 
tnrw  in  dactrie  tighthig  oowpanif,  efeetriMl  and  ciwtcal  aaano- 
faiMnihig  MMfnte,  UiBw»y  ewpanfaa,  and  other  ceaeanM. 
Sum otihaBe ««•  raaly  ina ptopartiea. and  branrtt in  ntiafao- 
Mry  dtrldaada.  viihOBi  caoali^  modi  troable.  Othera,  however, 
might  nei  ba  m  cood.  fat  the  lot  Itwtanira,  the  Electoieal 
Power  fttor^o  CSmfmMf.  tt  vMeh  Iha  Oerpcralioa  held  n 
larg*  propoctiao  ol  Ihe  eapiul.  yiahlad  than  aanoally  aofi* 
eient  l«  p^  the  UU  intacMft  en  tha  £nt  Bortom  dtbeMapaa. 

Aiiiill Mi^muf    alMwi  ■baih.  hiia IImi|  ilMnnr  lad  qjulto 

)D  happy  ~  waa  tfca  Oanaty  Elaolrie  PowH  and  Traetioo  Company . 
Tbe^  hid  a  Wve  ataka  ia  that  coMpaBV,  aone  of  whieb  vDat  be 
hMhed  npeo  aaleat,  bat  that  waa  providad  for  in  the  vahiatiiSBB 
oDon  whkh  tha  aehawt  el  n>«jB<fca>.lfcii>  wm  buad.    Atnong  the 
dbetrietlw  anpply  eeaapanJaa  Is  wUeh  they  hid  (haraa  and  Aben> 
tww  were  the  (!WaM  Efaetrieiij  Sapply  Cowpain,  tha  OxCord 
HMtrie  Conowy.  ani  the  Ctyibd  Palaea  Dielriet  ElMricSopply 
Cempaiiy.    Th«  finC  «(  tbeae  ww  nowpaying  divldaada,  and  the 
other  twojjijwiMul  Moettirf*!  ctootric  H|^  abOaooa  which  ware 
now  rapidly  im  iMaing  th*  nonbar  «i  UgbU-    Then  there  ware 
mrtrti  nbaidiaTT  eeopaaka  femaod  to  derelop  elec«(iMiheaileal 
pataota  ol  graat  pramlaa  in  which  tbay  had  largo  intareata.    II 
thew  tnmed  oat  wneeaitnl.  s«ad  prefit*  idiaiaM  be  made,  and 
pcTMoaUy  be  had  maA  eonmnoe  n  Um  future  of  tho  eleoUO- 
ohcnioal    induatry.       Another    isTMUMDt     thoii    predeoeaaara 
hod    made    wm     in    the    South    StaSonlahire    IB«e«rlc    Tnun- 
waya.     Tfaia  wonld.  he  tboegfat,  prow  reatananU**  erflntiHUy, 
and   would    M>  doidit   lead    to  their    nttint;    farther  faiulnea*, 
but,    neverthalaM,     in    tha    preaent     fmni    it    waa    an     Incon- 
venient leek.ap  ol  capltaL    beetdc  ccoction  waa  goingtobaa 
very  important  indart^.  and  froaa  that  point  ol  view  it  wan  very 
dcaanUe  that  thej  ahoold  be  Amt  la  Um  nohl.  Coming  to  coneider 
the  adMOW  ot  reeooMniethw,  the  Booid    had  firat  In  view  the 
prepamUoa  cil  a  adwnte  which  abeuM  be  fair  and  c(|nitable  to  all 
Intenata.    It  had  received  the  meet  oarvlul  oonalderation  of  the 
Boafd  anl  ol  their  legal  adviaen.  and  th«r  ^tn  much  gratified 
by  the  general  aapport  whidi  hnd  been  given  to  it  by  tlio  ahare- 
holders  aa  well  aa  by  the  iMMntwo-boldera.    At  the  two  luccttaga 
that  morning  tho  proeaadlMa  paawd  ofT  antiidnccorily.     Of  the 
£ia>.000  debentnrea,  only  £185,400  had  been  aubacribod  and  p«kl 
for,  oa  nontioned  in  the  aohedsle.    The  balance  of  £24.000  had 
not  been  token  up,  but  bad  been  laMad  by  the  Corpontion  and 
dw>o«ltod  u  aocutity  for  ndvnooea.    Upon  thaeo  clalma  batoji  paid 
olf  (heee  debentura*  would  be  reltiiMd  and  would  be  available  for 
inue.    Then  ot  the  CI0O.00O  aecond  mortgage  debeoturen,  only 
£50,000  wore  I«ken  uplaat  December,  and  the  other  jESO.OOO  remained 
in  the  handeof  the  Company.    Sioro  then  tbia  aocnnd  £50,000faad 
bt«n  depoaitod  oe  i>cciiiity  in  ooiuidoration  ol  odvancoa  made  to  the 
Coiporikt.icm  oc  tiabiUliee  undort^ea  on  behalf  of  tho  Coipornftion. 
ThnHrni  nndeeoondmortgagoiMMntareawould remain untooched. 
iViih  icgard  to  the  income  oooda,  tlieir  oonvonilon  bito  ordinory 
■haro*  waa  a  dcaiinbloarraDEOment  In  llie  Intonwl*  o(  tbeonUnaiy 
nhaiflioldcr*.     It  wm  uoe  tb«  ordinary  sharea  to  bo  l«Med  in  lien 
of  tlii>  Inconio  txinda  woold  imnedial4!l]|  rank  for  dividend,  wlitch 
wAt  an  O'lvanlAgelo  thoboldenaof  tho  incame  bondc,  but,  on  tbo 
other  baiKl,  Ihoy  gavo  an  their  daim  to  nnk  in  front  ot  tha  ordi- 
nary ehaioe   in  a  dMribntlon  of  onMta,  and  tbay  also  gave  «p 
thoir  right  to  be    pold  off.       That   waa    very  Impottant  to  IhO 
ordinary  Bliareholdors.     It  wm  unfortunate  that  tho  burden  of  tho 
loaa  (hould  (all  upon  tiio  BubAOriber*  ol  tho  original  capltol  1  but 
thoy  were  the  roal  owiieca  ot  the  buaineM,  and  tbow  who  had  oome 
in  afterward*  with  their  money  were  more  in  the  nature  of  creditora, 
wbnto  lnCorea^  in  the  buainetia  waa  dolined  by  the  anannmenta 
wlueh  thoy  hnd  mode  with  tbo  original  rubKribero.  The  IWreetori 
wore  advliied  that  Ivtinlly  tbo  founders  were,  onder  the  eoherD*, 
nut  oritibled  to  anything,  but.  oa  ho  hod  already  aaid,  the  dealre  of 
thi^  itoanl  liiid  bc^on  to  prepare  a  ichome  wMch  ehonld  be  as  eqult- 
nblo  no  powiblo,  and  it  thoy  approved  of  the  foundotv  being  pUeod 
uiHjn  the  eaine  footing  hk  thu  ordinary  ■hnrcliolders  they  cotitd 
carry  out  the  arraogeineiit  in  giviiii;  lliein  £4  Id  oidinanr  ahona 
in    reapeot   of  each  found  cr 'n   hIiihc     That  gave  the    lonndon 
an  advantage,  beoanw    st    prwont    Ihey    wore  not    ontttlod    to 
anything    until     tho     ordinary    Bharuliolders    bud     roralvod    10 
per  cent.,  whoroaa.  under    the    new    arrangement,    they   wonid 
at    once  rank  with  tbo  abaroboldoD.  although  only   for  a  muJI 
amount :    on    the    other     hand,    it    woe     of     groat     adrantoga 
that  tho  foundora'  aharoa  ahould  be  aboliahod.     It  would  bo  aOSB 
from  t!i«  ncJiodulo  tliat  tho  now  capital  waa  there  put  at  £9IS,1t0Ot 
but  tliu  whole  of  thia  might  not  bo  iai>ucd  nt  oneo.    He  had  already 
rofcirred  to  the   jt^.OOO  fitat   mortgage  dcbenturoa   and   to  tbo 
CfMiilKHI  mjcoiid  mniigHge  dehontnrcf.  and.  In  roapcf^t  to  the  laat 
il<>ni,  there  wero  1U,II00  ordinary  *hare«,  roproMntW  £20,000,  for 
which  the  Bcheiiie  munt  provide,  in  «i«e  they  aliould  have  to  bo 
oxohangud  for  the  i;oO,000  iuoomo  bond»  attaah«d  to  the  nooond 
murtguga   dubeniurui'.     Then  it  uiuat   be  remembered  that  the 
docond  mortgage  dvbi?ntuTes  werr  boi[ig  rvdu<wd  by  hall-yearly 
drAwingii,  and    tbo   Hrvt  drawing   hod  alrciuly  taktm  place,  and 
£'2.0IK>  had   boon  |nid  oil    Thua  the  oapil'iil  of  the  new  com]KUiy 
would  not  bo  ao  largo  aa  appcorod  in  tbo  achedole,  but,  ol  oourea, 
bho  achome  niuat  provide  lor  ovory  oKiatlng  conUngont  ot  p08 
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Mbto  Gbim.    Tbo  namioU  aqnt«I  would  bo  £400,000,  of  wbidi 

XtOttfiOO  wmM  b«  in  ordinur  ibkre*  aiid  £100.000  ia  preferonoe 

Aa»a»,  bat  «■  th«  ordinuy  rMtm  to  bo  Imuod  would  be  at  tho 

oauUa ^24O,U00,  tliar«  wodM  bo  a  flutpliiaof  £(ii),00(),  and  per- 

h»iw  £tW,oau  of  onllnnrv  capiUl  ivulbiblo  (or  imiaa.     Then  ol  tho 

prafcroikM  nhnro  cniiiliu  t-ber«  woulil  Ik.'  nikiUbl«  (or  fuinra  Imu« 

upwMtlR  of  Crn.OW.     Of  coamt  Ihe  ilwire  of  tho  Boiu^  wn«  to 

Iwep  tiio  eapital  down  b»  low  iw  poi^ible.     Allbougli  Ihe  inMWUrw 

hir^iawil  wen  drmstic  they  wore  wim),  and  Buoh  a*  prudenl  men 

I  of  baainoM  ongbt  to  face.     At  pTM«nt  the  shnrcn  were  kl  n  heavy 

diiMuat  ID  tbc  market,  and  th«  rompKny  wai  ■Dderintt  in  name 

and  cTodlt.     Thnt  wiin  oil  by  roucin  of  tho  dinrcpuic  into  uhich 

L  tho  Coin|Miy  had  falinn  in  nonictiuencc  nf  lt«  Into  nnfortunato 

iciMlooR.     H«  a«k<d  thnm  to  put  nn  nnd  to  all  that,  and  lot  tho 

ip«ny  turn  Itit  buck  upon  th*  |iut  and  ko  forward  and  compolo 

ith  Mmt«,  wid  dhiu-o  willi  olberfl  upon  C4)ii)tl  Mrinv  tiM  work 

'  eh  l«y  bvlore  them.     He  then  rufarred  in  ^onoral  toriuH  lo  what 

led  np  to  tho  loBn  of  oapit'J.     He  wa«  not  Koiiie  to  comralt 

•etf  to  any  definite  promiMs  a*  to  tho  dividondn  they  would  be 

I  Alt  to  pay.     No  ono  co'ild  be  abcoiuteJy  inro  of  the  fulnro,  but 

[bo  did  oM  mind  proiniiint;  thorn  ooo  U)iti|{  on  bohalE  of  tho  Board 

nd  <if  tho  MaIF,  and  that  wa*  that  tbor  would  uparD  no  oRorta  to 

Mp  down  «zpiniH«,  U)  incTMM  tho  iwuma  of  protitAblO  buiiinav, 

na  to  r*iM  in  ovary  way  tbo  nam*  and  cr*i)il  of  Ibc  C^ompany. 

RCbars   ware  soma  tegiU    raaaooo   why    tho    recoiiBtruetion    n>n*l 

\h9  carried   oat  it  they  wanted   to   recoive  dividDiidii  in  future: 

[but   ba  wouM   not  trouble  them   with    a    sUtoDient    of    Ihoso 

[  It  did  not  aSMl  their  pookoM  at  all.  whothor  thoy  received  6  |iur 

ueMt.  on  a  ohnro  having  a  foco  value  of  £10.  or  12  per  eenl.  on  ■ 

liriwra  having  a  faoo  vaTuo  ol  £11,  but  it  would  improve  their  posi- 

Ifion  VBiT  mu^  If ,  aa  a  ramilt  nf  iiho  reeonati'oction,  tho  market 

[Taloo  of  tkt  ahani*  improved.     Roforaeoncludlns  ho  rofnrroil  to  n 

[  — Itar  which  affotdad  bifo  »onio  witinfactioo.     That  whi>  that  the 

titBCbnioaJ  work  at  tfaa  Corponttioii  had   Invariably  boon  carrioil  out 

wltbaatitataticlaeUoDlothotruiistonior*,  UN,  for  insUknuu,  at  l.ivor- 

|ioolaadtli«electriatniiuwny»inBuuthS[«irord*blra.  lu  Ihecoflool 

msrhiuw  recently  auppliud  lo  an  important  corporation  thoy  wora 

I  oniutod  to  n  luindMina  bunun,  bccnuBo  the  muchinea  proved  more 

•(liciont  Ibao  woi  specHfiwI.     He  could  multiply  inatAncoa  of  that 

kind.  Ho  tben  seconded  the  rotolutioii  proponed  by  tho  Chwrman. 

After  aomo  dwciuwion  all  tho  ronolutionii  ^iven  in  our  loit  iuue 

rent  pat  to  tlio  moettQe  and  un»nlniou*ly  carried. 

A  voU  of  ttutaka  to  t£o  Qialnnan  broujiht  tho  procoodlntc«  to  n 

IHDIA  RUBBER.  GDTTA  PEBCHA.  AND  TELEGRAPH 
WORKS  COMPANY,  LIMITED. 

The  htJf-yooi'ly  e^nenil  in>'oi  iri|.'  <if  thia  Comiiany  wiu>  hald  on 
Wednodar  at   tho    Catiiiou  iitriwi    Hotel,   E.C,,   lo  obloin    the 

nctloo  of  tba  itharaholilora  to  tho  pnymonl'  at  an  interim  dividend 
|o(  l>  per oont,  or  10«.  perahare,  frae  of  income  tax.     Mr   W.  S. 
lilvar  (i.'hairiaaii)  iireeiuod. 

The  Secretary  [Mr.  ^S'illUm  J.  Tyler)  having  rend  the  notice 
oateniiw  Uie  toeectng, 

The  cEstoiBBB,  in  mnTint>  the  adoption  of  the  motion.  Raid  : 
Ve  am  very  f[1ad  to  boo  yoo.  Vou  may  |ioiha]»  roinonibar  nn 
the  lut  oMnslon  I  reforrorl  lo  n  enl>1i>  l<li»l  we  hail  jiinl  Tiiaiiiifnr- 
tored.  bnlweon  2.00(1  and  II.OOO  iiiiliu-,  wtiiT*)!  <nv  wem  uboiit  t  hen 
to  lay  In  tho  Pacific.  Tbul  work  hu-  boon  compluted  nod  |ndil  fur. 
ttofvrtiq!  to  it,  I  boliuvc  1  um  jiixtifici  in  Niym^  thai  it  i-  uiil'  of 
the  baMobia*  that  wo  have  made.  In  retcronertotrn'io^nctnlly,  1 
am  vary  ghul  to  aay  that  the  returna  are  r>tual  to  provioua  ycam 
•Oaaaarhal  inaxeeai  Idonotknow  that  I  cnn  odd  to  these  roinaikii, 
I  will  aik  my  friend,  the  manosin);  iliroctor.  lo  iii\c  you  a  report 
ofUierrench  work*,  to  which  ho  liiu  Juit  jHUd  a  visit,  and  will 
conclude  by  tnovinK  that  a  dividend  ol  r>  p«r  oon)~,  or  lli».  |ier 
alMra  Eraooi  innmio  tax,  payablo  on  til.h  liiitt.,  be  now  ileolnreit. 

Xr.  A.  BoMI   Hocondaa  tba  niotiufi,   nhiuh   waa  unasimouoly 
adoptod. 

Mr.  Mankaw  Orny  (managinE  direotor)  staled  :  As  the  chair' 
nan  liaa  juiit  mid,  1  have  been  vinitiiii;  our  French  works  recently 
within  tba  Inal  few  wtek*.  and  1  am  slod  lo  report  that  eTerythinj( 
ia  BOinc  on  Uicro  utiafoclorily.  WeJiave  n  very  nice  littlo  work* 
(bare,  and  are  doing  vory  icood  work,  and  1  think  wo  are  doliij;  It 
OB  a  proper  boM*  and  one  that  will  giro  a  inodoraI«  rolnm  tor  our 
•Mrtwu.  I  do  not  think  that  Iho  nharoholdeta  nead  be  at  all 
awriooa  aboat  tha  Frsaoh  workn.  I  think  thoy  ara  in  a  vary  Kood 
pOMUon,  and  likely  to  he  wktinfx-lorily  manaKOd.  I  do  ool  know 
thai  I  have  anytlitn^  elM  lu  nay  as  fur  iw  (ho  Fr«nch  irorks 
an  ooBoervad.  I  tagtat  to  tell  you  Ibnt  one  of  our  ugonti 
(or  Iralond  boa  iliad  during  tbe  laal  month,  ■  man  who  had 
with  us  (or  19  y«Kn— a  very  worthy,  decent  follow  he 
but   ho  died   about  three  weeks  e^a  of  heart  diaeoao.      I 

tt  over  to  Ireland  about  10  dayi  n^o  for  tho  pnrpow  of  making 
orrarigcnMnla  for  carrying  on  our  Iriib  buiinooi.  and  I  havn  J<i*t 
intltniod-     I  think  t  ha^e  made  luch  arranjiemonU  m   will  prot  a 

'  ifactory.  Althoosh  I  munt  oxnroiw  my  alncare  ragrat  tor 
loM  M  our  worthy  aK«nt,  *tlll  I  tlilnk  ooder  tho  rireum- 
e»m  probably  It  will  tiiro  out  not  ho  injurious  aa  wa  might 
bava  axpactad.  I  think  tho  Hrran^'uiucnta  now  mod*  ore 
•DCih  aa  will  aoabla  u«  U>  carry  on  our  Iriah  butiLneM  in  oa 
aotiafactoty  a  moauar  an  bitharlo.  I  do  not  think  I  have  anything 
alia  to  oay.     The  woik>  at  Silvertowo  are  in  a  satitCoctory  coniii. 

a,  oad  evarything  >•  goiu^  on  in  the  uaual  manoor.  and  I  think 

iafaolority.    I  think  wo  could  do  more  cablo  work  if  wa  had  It 
■  do. 

Mr.  Horundota  projioaed.  and  Mr.  Trable  i<oc<)ndo<l,  a  ixito  ot 
honki  to  the  Dirociors  oimI  othorx  ouunuctod  wiUi   the  buainen, 
tbia  condudiikg  the  preteedinpi. 


EDINBURGH  ELECTRIC  SOPPLY  CORPORATION- 

A  special  meeting  of  (he  Edinburgh  Eicctriu  Supply  C-orpora- 
tlon.   Limited,  was  held  in   Edinburgh  on  tho  "JStli   utu  for  Ilia 

fnrpoao  of  connldnriiiK  a  roolution  for  voluntarily  winding-up  the 
onitiany  under  tho  prot  iaionn  of  the  Companicn'  Acta.  Mr.  Vi  alter 
Barty  (ohairiiiaa  of  tbo  Company)  preaidod,  and  thoro  woi  an 
attondHTiro  o(  about  Iwenty  eontlocnen. 

The  Cbalmion  made  a  tew  remorka  ragardlng  the  Initiation  of 
the  Corporulion,  which  was  regialared  on  April  14.  1890~tho 
■haroholdsm  being  nearly  all  Edinburgh  oiti'Onii.  Tho  l>ir«cton)  bad 
hnd  every  roafon  (oexpect  that  the  Town  Cooncilwonl'lcntriistthat 
c»mjiiiny  with  the  work  of  lighting  the  oity,  but  ■  mnj'ii  Ity  o(  the 
Councllnadovarrulod  thoopinioiniiof  repraoeDtativo  oitiKenn.  The 
romance  ot  theahnroholdarawajinowanded.  The  Town  Council  had 
takan  away  tlieir  htide,  and  now  thul  they  wore  maTricd  he  hoi«d 
they  womIiI  live  lOKethor  hapuUy  over  aftorwardR.  and  that  tho 
jirogony  would  Tiot  be  loo  Iruubleaome  or  oontantloua,  or  IbtoIvo 
lotiK  to  the  mtepuyorB.  Ho  moBt  »inoer«ly  Iniatod  that  tbo  COBDCif 
would  cany  on  tho  buwtiou  to  thear  own  and  to  tho  citiranR'  sat)*' 
taction,  lie  had  no  heaitotlon  In  aasertiug  that  hod  iha  authori' 
tiaa  decided  to  ontroal  tho  elootrio  lighting  of  the  oity  lo  tho 
Company,  tha  remit  would  have  boon  lutiafactorr  to  tho  iihare- 
holdara,  tho  oommiiiilly,  and  to  tlio  honour  of  Edinburgh.  Ho 
conoludad  by  formally  moving  tho  rou)lutioii  that  tho  Company 
should  be  votiiularily  wound  up. 

Sir  Thouaa  Clark.  i»  «eaoudiTig  the  raaolntlon,  gald  although 
tha  Company  was  not  to  go  on,  he  waa  very  jglnA  the  Town 
Council  had  taken  up  the  work,  and  he  hoped  they  would  moot 
witli  every  lucccM. 

Tho  rcwilotian  wm  Dnanimenialy  agreed  to. 

Mr.  F.  T.  B.  Deaa,  in  acknowledging  the  renolulion  on  bohnlt  of 
hiitiiioll  and  bin  collaajzue*,  paid  tho  gunranlom  of  tho  preliminary 
oi]H)o«o*  were  tlie  aevvn  director*  and  Mr.  John  11.  Robertson, 
stockbroker,  and  although  iho  official*  hod  trlod  hard  ia  keep 
down  the  oxpoii«ea.  etill  thoy  amounted  to  a  vary  cnni>idorablo 
turn,  dod  they  hod  beoo  paid  up  by  tbe  tj^antleinOTi  munllonod 
without  a  m'irmur.  Not  only  bo.  but  the  guanuitoiB  alood  to  Iom> 
a  very  much  UrKcr  amount  had  oaauion  demanded,  and  bo  wo* 
■ore  the  ahaivhaldor*  would  fully  recogoifo  that  their  acbams 
could  novor  have  roacbed  the  imjiOTlant  pcsition  to  which  it 
attained  hod  It  not  been  for  the  Hnanciol  aupjiort  of  tho  guarAncom. 

On  tbo  motion  oi  Mr.  J.  B.  BmUoot,  W.E,.  a  vole  of  thank*  was 
paaawl  to  Uie  Ilii'ootarg  and  the  Chairman  for  their  (arvicoo,  and 
the  moetinK  lonninalo'l. 


UNITED  RIVER  PLATE  TELEPHONE  COHPAKY. 

The  soionlh  annual  general  meeting  of  tho  Bbtueholdoia  ol  the 
United  River  I'lato  Telephone  (roiiipany.  Limitod,  waa  hold  on 
Tuoiday  at  Wincheeter  Hooie,  Old  Broad-Blreel,  E.C. 

Mr.  J,  Irtine  Coartanoy  ptended.  and,  io  moving  the  adoption 

of  tho  ro|iort.  uid  the  opinion  be  oxpreaaed  Uit  joar,  lo  tbo  effect 
that  thoy  had  scon  the  worst  of  tho  trouble  in  the  Aricentino 
Kejiubiic,  hod  ooine  to  inos.     Thoic  had  boon  from  time  to  tlmo 

imriod*  of  ileplfvulnii  and  of  ■inecrt.iinty,  but  tlie  net  remlta  hod 
icon  nnti-tncWT}',  Tlio  n^oragoof  the  proinium  on  (r old  In  tho yo.tr 
under  review  hml  been 'JliViw  conlrju'to'l  wi'li'.^' in  the  year  bcfnro. 
Tho  roceipta  of  the  Company  liiul  inuruii"wl  during  thu  yoar  from 
l:!)K,lt£l9.n.tMnraf«KPhange  -  theaoiountrcroivoi.l  during  tho  provioua 
ycnr — to  i'l  h'V.lll.  The  eipenno"  wprc  nligJit.ly  Bmallor,  and.  na 
thoy  wore  now  at  a  miniiniini.  nn  inurcajc  munt  be  ci|iucted  as  the 
hiiHiiie«s  grow.  The  number  of  nulncriheni  hod  increaiod  hy  "10 
'luring  thu  your,  ai,'aln>t  n  !ou  of  IS.'Mn  1^9102,  Theworkingof 
tho  ytar  nliowud  a  profit  nf  a  littlo  over  £i,<)UII,  but  the  ]iollcy  of 
the  lloard  wiM  lo  connolidatYi  nnd  ilrengthen  tho  position  ot  tho 
Comimny.  un<l  lo  that  cud  they  had  dealt  with  tiio  «uin  in  a 
manner  which,  he  hopod,  would  meet  with  the  i<han>hold«r«' 
approval.  They  had  written  olfthe  baUiioo  ot  tlie  laxuaiiuiiuonM 
account,  £7Q8,  and  £i,T2S  in  respect  ot  bod  debtv.  They  had  aloo 
trnnafcrrod  £.').000  to  tho  depreciation  and  renewal  fund,  and 
tiiero  ■tin  remained  n  bobnoe  of  £540  lo  be  corriod  forward. 
Not  withal  and  Ing  the  fall  In  the  goid  premium,  Uie  loa  in 
exchange  waa  grcJttor  than  in  the  prci  ioun  year,  tho  oxplaoation 
being  ^aC  n"  tho  not  rccolpts  in  the  Rlvor  Plato,  at  par  at 
exchange,  wero  nearly  r-ci  par  cent,  mora,  tha  loan  io  convomlon, 
notwithstanding  llie  jowor  gold  iir4iinlum.  wnaoonaldarnblv  loifor. 
The  loian  from  the  baiikcr^  uf  £'^,100.  which  appeared  in  tho 
previous  balance  i>huoli  ha<.l  been  iiaid  oS.  They  hod  jut  paid  olT 
tho  holilora  of  tho  balanee  ot  tlie  T  per  oenL  debentares,  who 
dacUnod  to  convert  into  S  per  ocmt.  debonture  fitock. 
Mr.  r.  W.  Jooiea  seconded  the  motion,  which  was  adopted. 


Blrtn  laKbaiM. — A  mooting  of  tho  City  CounotI  waa  bold  on 
Tuesday,  tlio  Mayor  (ifon.  P.  All«api>.  M.P.|  preeiding.  The 
Mayor  *taiad,  on  behalf  of  tiio  Watch  Conimttloe,  that  the  loaders 
for  aracting  the  olocUic  light  aUiilon  at  Powtck  exooaded  tboir 
anticipationa,  and  they  thought  it  deairxbla  there  ahould  ba  aoma 
delay  oofore  racommonding  any  action,  Ha  than  raoved  a  raaolu- 
tion  to  obtain  a  rvport  OD  tha  coat  Of  oiakini;  navigable  Iha  River 
Tome.  Mr.  Chamberlain  Milliitgton  moved  an  amendment  that 
tbc  commitlcc  should  bo  inBtructod  to  ivporl  on  the  coal  of  an 
altomalivc  scheme  of  a  steam  gene  rati  og  station  in  the  city.  Both 
resolution  and  oaundniaat  woo  withdrawn-  conditionally  that 
tho  committee  woold  report  on  Ibe  relative  coat  of  a  watar-powei 
Mihomo  at  Powiok  and  Mooni  povrot  in  the  city— aatU  dafiaU* 
propotali  wero  brooght  forwartC. 


BUSINESS  NOTES. 


ShafloM.—The  neu-  post  oUiiw  al  Sheffield  b  U][bt«d  throuft^out 
wll.li  -iW  olootrio  lights. 

Ueftmond.  -Work  ■■  being  actively  pushed  forward  in  innln' 
luyiii);  at  RichmiKitt,  anrrejr. 

Or«*t  Nertliem  Tolograpb  Cora panj.— The  rcceipta  for  Ihe 
month  of  Juno  ]>mniiiil<-il  u>  £'JI,SO<> 

WooMm  and  BrMtllaa  TMsgrkpb  CmnpAny— The  roralpta 
lot    t,he  ivitok  (imltvl  J  mm  30  wetp  £2.:Ui9. 

OM«b4.— Ton  dors  will  bo  rnroiveil  hy  the  municipality  of 
Ovt«ni.1  (or  electric?  Iif;hlin]{  lo  ,Sei>t*nihur  15. 

DlT«M  SpMllatt  TelaKr&i»Ii   Company, —The  rcc!«ipt<i   for   the 

month  of  .Imio  mro  filfl  lowi  l.hoii  for  the  corrcn ponding  porlnd. 

CnlM  Snboikrlne  Telesnpk  Cowmar.  — Thn  rooei|il«  for  the 
month  of  Jutiy  uoru  fJ'J')  losj  than  for  tim  ci>rr««fioiiilJn|;  [leriixl. 

W«M  Io41a  and  PaoMinm  T«l«|n«ph  Companr.— The  receipts 
lor  tho  two  weelu  ended  Juno  'M  irore  £t)(i  more  tlun  tar  the  corre' 
>lx)uiiin)-  ppiind. 

DnnCBrmlLoa.  —  Mwuv.  R.  E.  WiJkor,  Reid.  and  0>.,  manuloo 
Lturen,  Albany  Wurka,  are  hAVUiK  Ibo  electric  lljthl  introduo«d 
'  Into  tJieir  works. 

Saaters  Kxteaalan  Talecrapb  Cempaay.— The  reeeiptJi  for  lh« 
iHianth  of  .luiifi  hIiuw  (in  iucteoBu  of  C.^,7ii5  ai  conijianxl  with  the 
CorrwjWi'litiK  iipriol. 

City  aad  SontI)  London  Ballirajp  Company. —The  t'oeelpU  for 
;^lli0  week  ending  July   '.'  wtv  £.S11,  iigainnt    £70.1  for  thowtine 

Sriod  laet  jraar,  or  an  intiuivw  of  I'iS.     The  lotn!  rooeipi*  for  l!*93 
owan  uicrteMol  £1,715  over  thoiKi  for  the  rorifiiiomliiii-  iiurlod 
Of  I8»i. 

MandaL— At  a  meetiiiK  of  the  Kendal  Town  Coundl  iMt  week, 
in  tlie  iiiiiiutes  of  the  Town  Hnll  ImcTDvomont  Conimltt**  It  wm 
Rtal«d  tliiit  as  rovaids  the  ((uention  of  Ui(htini;  the  lni|iroverl  Town 
Hall  pmniwB  wt'ih  electric  liRht,  the  ei>niniUl4>«  weio  not  yet  in  a 
poiition  to  uy  anything  dorinit& 

Llafe.— 8ii  lendcrB  were  aubmitted  for  lightiiijr  Luvo— from 
Me»wr».  Vmi  KyfiBolbt-tgho,  Antwerp  :  Siflmoim  aiid  Tlnlake  ;  M. 
I^oper,  Li'>Ke  (three  tendcni) ;  and  M  .Tiuip>r,  o(  i.ii'uo.  The 
tenders  varied  widely  in  amount— from  i:2l),r)0(»  uji  lo  £60.000— 
and  il1«o  in  prnposod  tariff— from  M.  to  Td,  per  iinll.  Thudecision 
WW  adjourned. 

ninniHiaHeaa.  —for  the  illutninationa  on  July  ft  Memra.  Raah- 

^Mgfa  Phippi  have  Home  rery  unique  idoaa  at  the  following;  u1aoe« : 

Qlmiri.  Mooney  and  V<i..  Strand;  Muar*.   Moonev  nnd  (  o.,  19, 

igli   Holbom  ;  Meaara.    Kirkman   and   Son,    IS.i,  Uearffe-alreot, 

aaOTsr-ai^uare  ;  Meear*.  Po»l  and  Co.,  -187.  Oxford  itreet ;  and 

helrvwQ  premiMi. 

TalepkMM*  rer  LoaroloKMn.— A  telephone  exahantre  hoa  been 

[ijHtabllahod  At  l..<viitUn^'i<>Ti.     In  future  [.eamington  will  be  able  to 

D8wer  «atl»[not*)rily  to  th*  ijumlion.  "  Hullo  !  Are  you  there?  " 

It  tiha  O^niiij;,  letuphO'ie*  in  t,]if  Mnyor's  parlour  wore  pUood  in 

'^Mnununicallou  with  the  Savoy,  tiie  Slinftoibury,  the  Empire,  and 

other  ploooB  of  amusement  in  London. 

nia  Paragon.—Tlie   Parai>i>n,  Mile  End  roud,  in  now  cloied  for 

kklt«ration*, &nd  Moiwra,  Vaiiijiian  und  Brown,  l.%,  IS.  and  IT,  Kirby- 

~lr«et,  B.C.,  are  liiyinu  down  HpeciaLIydeifigned  olectrienl  plant 

or  Mneratinx  the  «leotric  current,  and  aUo   inatallinj;  the  whole 

Bl  tne  buildinK  with  manive  elecbroliera  and  braciketa.     Tliey  ai'e 

layiiic    down   a  flijeciaUynnnnjCod   heating    np[ukratii«i   for 

aiag  tlio  building. 

OHj  at  La«da«  Sleetrie  Llshtlnx  Company.     The  I  )[rocUin>  nl 

Uiia  Company  linvi>  lUu'lurHl    uii    interim   dividend    nf  Tm,    M.  jior 

.  XlOeharti,   leK<  iniNimu  lui,  mi  I  he  tiiat  Iimuo  of  'Jtl,0(KI  ciimulatJ'.'e 

1  per  cent,  preference  Rhai>c<i.  No*.  I  to  2(l,i:Ki(i  induaive.   The  pav' 

Bant  !•  colculiitod  at  the  rate  of  6  |>ar  ennt.   jier  annum  on  the 

Mpeottre  inatolmcnta  for  the  period  ended  June  !I0,  \lt93,  and  ia 

•yablo  on  July  1 1  next. 

Sntten  (Surrey).— With  regard  to  Ihoadiemo  of  eloclrlcllKhting 

for  .SuUuti,  thei-unernl  t'lirpaMM  Committee  proiMMed  at  the  la«t 

.  meetioK  of  the  button  Local  Board,  that  Mr.  Setfundn  and  MoMre. 

jlfdlentone,  Tathain.  and  Co.  nhould  bo  rnfiuwlod  to  i«port  on 

■the  wliolequeation.    The  niaM«r   wna  dlaouaaed  iit  aome  length, 

rftnd  Mr.  Wellinjtlon,  a*  chalnnnti  of  the  oommittiw,   moved  the 

tadoplion  ol  the  report.     Mr.  Hay  teconded  the  moliun,  which  was 

agreed  to. 

Propoaed  Bxlocalon  at  BradTord. — Mr.  J.  N-  Slioolbred  and 
Ur.  .S.  W.  Bayntui,  of  the  Bmdloi'd  CoriWration  Eleolrieity  Supply 
IWorks,  had  km  Lritci'<itvw  \»r\,  week  with  Lord  Kelvin  on  the 
ratibject  of  tli«  methu'l  to  be  adopted  to  extend  the  electricity 
•upply  in  Bradford.  Lord  Kuiiin  will  preaont  hia  report  Co  the 
Electricity  Supply  Committee  in  duo  oourse,  and  the  eommittoo 
wilt  then  determine  whether  it  it  neceaaarj'  to  invite  Lord  Kelvin 
to  explain  hii  vicwi  on  the  matter  in  potvon. 

Koatem  Totayrafb  Compasy.— The  accounts  ol  this  Company 
ahow,  sfkir  |iI.t7I(1i;  nboul  £.■*(*, (K10  lo  renun'o  fand,  a  balance  avail- 
able aulhciont  to  puy  the  tiicd  dividend  of  lis.  per  nharo.  buin);  at 
the  rate  of  B  per  cent.  ]ier  annum  on  the  preference  ■hojos,  leim 
Income  tax,  and  b  llnal  payment  of  2a.  Bd.  per  ahare,  with  a  bonus 
,  ef  9a.  per  ahare,  both  tax  Iron,  on  the  ordinary  aharoa,  maldnc  with 
tprevioua  pnyraontit  on  account  a  U>tal  diatnbution  of  6^  per  onnt. 
en  those  aiwea  for  the  year  ended  .March  ?1,  iK9'i. 

BaMrtollirSnpMr  CeouMtny  rerSpaUt.— The  Uii'ectori  of  thi? 
Company  Invito  tondera  for  thn  supply  and  erection  of  certain 
fnraffftwary,  aCc-,  lor  the  oxteiulon  of   their  eleolriclly  work*  in 


Madrid.  Plan  el  buildings  anil  «tnt«ment  of  reiiuiremflnts,  with 
terma  and  conditiona  of  teiidor,  may  bo  obtained  nt  the  olficee  of 
tho  Company,  1.5.  St.  Ualen'H- place.  London.  B.C.,  On  and  after 
Monday  next  on  payinont  of  one  fifuinea.  Sealed  tendora  rnunt  be 
iwint  to  Mr,  P.  A.  I.Atham,  secretary,  by  II  a.m.  on  July  '23. 

Lanoaator. — Major-Cvinnial  Crazier,  R.E,,  held  a  Tiocal  Oovern- 

uieiit  Boanl  i<iii[uhy,  1h>iI  wo«k,  Into  an  application  made  by  the 
Town  Cuuiicil  (or  eu,iii}tit<n  tu  borrow  Cii.tlDD,  the  estimated  cost 
cif  n  syatem  of  cluclric  liKbti'ig  installation  for  the  borough,  to  be 

Erovidod  by  the  Brush  Electrical  Kngineering  Company,  ol 
ondon.  tor  the  pr««eol  the  Corporation  propoao  to  light  only 
tho  main  strpeta  in  tho  centre  of  tho  town  :  but  arrangements  are 
boinii  made  «o  that  additional  plant  may  bo  put  down  as  required. 
Cbelmaford.  —  Mown.  Deacon,  (iibaon.  and  Mcdcalf,  the 
solicitor,*  to  Mc9FrH-  Crompton  and  Co..  have  written  giving  the 
('ounnll  notice  of  their  intention  1«  apply  to  Parliament  for  a  pro- 
visional order  under  the  RIoctrIc  Lighting  Acte  for  statutory 
lioweii' within  thn  borout{h.  At  the  Town  Council  meeting,  in 
reply  to  Aldiinnan  Duriaiit.  the  Town  Clerk,  wiid  t):at  jiowers 
under  a  [iroviMiontil  onler  were  rather  moro  eilended  than  those 
under  tho  liceni-u  MoxnrH.  Crompton  now  held,  The  lett«r  was 
referred  lo  tho  Li);htiii>,'  ('ouimill«e. 

Tho  OUglt  Telofrapb.-^It  <■  a  matter  for  regret,  aaya  the 
liiiluui  Khijinetr.  lliat  no  com  men  cement  baa  been  made  on  a  tele, 
graph  lineup  the  Klnigan  Vulley.  It  ie  im|>oa«ible  to  faelieve  that 
the  UoTemment  will  not  adopt  this  reute  as  the  permanent  one, 
giving  direct  communication  with  (iilgit  by  way  ol  Chilas,  and  It 
IS  dithcittt  to  understand  w)iy  any  delay  occurs  in  coming  lo  a 
decision  on  the  tmbject.  Several  takhs  of  rupe^  would  be  saved 
yearly,  moreover,  in  proviaioning  the  digit  garrison  if  the  road 
over  the  ftubusar  Pa»  were  to  be  mode. 

St.  Paneroa.  —The  Electricity  Comuiitt«e  reported  At  the  St. 
Pancraa  VoBtry  meeting  that  they  had  received  an  application 
from  Maura,  liilbey,  wine  merchants.  Chalk  Farm,  to  supply 
their  premisoa  with  electric  lighting.  They  would  require  iOO 
liglitH,  and   would  ontor  into  an  agreement  to  consume  for  three 

fwia.  Applications  for  electric  lighting  foe  districts  near  t^gent's 
ark  hail  also  come  in.  The  cost  of  laying  tho  aorvico  would 
be  alioiit  £'i,tiril),  but  Irhe  annual  income  would  be  about  £2M, 
It  wHj.  agtumi  liliiit  tlie  commlllea  at  once  (iroeeed  with  the  work. 

Katleool  Teloptton*.  —  The  Direclora  of  tho  National  Telephone 
Coniiuiny,  Limited,  have  raw>ived  lo  recommend  tho  following 
(tlvklenils,  lemt  income  tai,  lor  the  hut  hall  of  the  tinancial  year 
ending  April  '«)  last ;  At  the  rate  of  G  per  cent,  per  annum  on  the 
amuunui  |iaiil  up  on  the  iirst  and  aecond  prelerenco  ahare*  ;  at  the 
ratu  of  3  per  cent,  pei  annum  on  the  amount*  paid  up  on  the  third 
preference  aharea  ;  at  tlie  rate  of  6  per  cent,  |ier  annum  on  tho 
amounts  paid  up  on  the  ordinary  shares,  making,  with  the  interim 
dividend  already  paid,  S  per  cent,  far  the  year,  leaving  a  balance 
of  about  £:4-2,(KX). 

Madrid  Traanway*. — ^The  Spanish  corr««pondflnt  of  /iidibilriet 
statM  thai  a  ■clieme  ha«  been  preHont^d  to  the  different  horee- 
tramway  compaiiitM  in  Modiid  to  convert  them  all  into  electric 
tramway*  and  work  them  for  a  period  ol  25  years  at  li^d.  per  kilo- 
metre  run  tli|d.  |ier  mile),  the  plant  and  cars  at  the  expiration  ol 
the  concosiion  to  belong  to  tJio  tramway  companies.  Capital  to 
theextuntol£40l),0(f0  will  b«re(|uired,  which  isexpeotedtob«  raiaod 
in  (.lermiiny.  So  far,  it  is  staled,  the  tramway  companies  are 
reluctant  to  accept  the  proposal  for  several  reasons,  but  in  theood 
it  will  probably  tie  carried  out. 

Baraaley,— ff  «omethlng  i*  not  done  at  onoo  lor  the  electric 
light  nt  lt»rti)<ley  the  clianoe  will  be  goiia  for  some  years.  At  the 
discussion  of  the  renewal  uf  tho  gas  contract,  Mr.  Hawke  raised 
the  ijueetion  of  electric  light,  ana  said  ho  thought  they  were  to 
hear  from  Mr.  Hammond  o^  lo  n  lecture  oa  nn  advertisement  for 
electricity.  The  Chairman  said  the  lionrd  did  not  see  paying  tho 
expenses  of  n  lecture  for  aomeono  else  lo  reap  the  benefit.  He 
thought  they  were  getting  on  imicably  nl  present.  The  Ooa  and 
Lighting  (.~^oiiimitt«o,  we  undsrstand,  aie  lo  meet  and  consider  tho 
pcoiKwid,  and  it  anyone  wi»)iee  to  put  in  particular*  as  to  coat  01 
electric  lighting,  then  will  be  evidently  the  time. 

Wlgan.— At  a  special  meeting  oF  the  Wigan  tloa  Committee 
last  week,  a  letter  was  considered  from  the  Corlett  Electrical 
Engineering  Company  aakin^  the  Croriuration  to  allow  them  to 
aupply  current  to  the  now  Koynl  and  ^liip  Kolels,  the  new  Mineral 
Waterwork*.  and  the  block  of  buildinga  to  ho  erootod  in  Millgald 
by  Sir  F.  8.  Powell,  M.P.  Mr.  Corlett  atteiideti,  and  stated  tbab 
he  had  been  asked  to  tender  for  the  «uiiply  of  electric  current  to 
the  phictf  mentioned.  He  diecuesed  the  terms  on  which  the 
company  would  cease  lo  supplv  the  electric  current  in  oaae  the 
Corporation  decided  ot  some  future  time  to  supply  electricity 
themselves.  Mr.  Corlett  woj  rer|aesled  lo  submit  the  torma  In 
writing. 

Knaalan  Tnanel,— While  several  subtemnoan  railway  tunnels 
of  the  most  approved  design  ore  in  procofs  of  planning  or  construc- 
tion in  London,  we  must  look  to  Rua^ia  for  something  entirely 
novel  in  this  reepect,  aavs  the  Mining  Journal.  A  proposal  haa 
been  laid  before  the  Public  Worhs  Department  at  St.  Petersburg 
(«  pierce  under  the  Xova  in  thechapool  a  circular  tunnel  having 
a  iIiMiiiel'Or  of  4.'IFt.  Tho  iioculiarity  of  the  Mubway  design  is  in  tlie 
liroviciun  ol  four  lloors  or  docks  lor  pedes trinns,  vehicles,  t,r*m«, 
and  tolegraphiu  cables  rMpeolii-ely.  Details  as  to  the  appruAches 
are  not  to  hand,  hut  the  coal  of  the  tunnel  construction  is  given  at 
C40U,000,  It  is  not  »l  all  improbable  that  we  shall  hear  more  o( 
"decked  "  tunnete,  for  i^ubterranean  work  has  come  much  to  the 
front  of  late.  In  connection  with  tho  proposal  under  notice,  it  ia 
remarkable  that  tome  of  the  greatest  engineering  schemes  in  thii 
hemisphere  are  in  prc^ran,  or  on  iMi>or,  in  the  Car'*  dominion*. 
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IU*Iil*l^  Phlppa. — Od  Saturday,  Ibe  Ist  in«t.,  Lhc  amjiloyi'Mi 
ol  McHiB.  RMhleigh  Phipps  and  Co.,  103.  Oxfonl  Hlr«at,  holil 
tiioir  annual  bulidaj-  >>l  Brwbtuu.  Tha  ptirly  procoedwl  by  mi 
Mktiy  U*jn,  and  Bft«r  a  couput  of  houtit,  R|)onl  catliar  in  oi'  ujioii 
the  Ma,  isi  down  lo  an  cxc<ittonl  ditmt^r.  tu  which  good  juhUm 
wwdoiM.  Ic  i>  worthf  of  romurk  Lhnt  oiceptiDK  where  buvineaa 
InUrvUMd  thuD  wo*  no  riDK'o  abscntco.  every  availabla  man 
balng  pt«Mnt.  AlMT  dlnoor  tho  party  proftcoded  by  brake  to 
Shotoham,  uidl  thano*  to  Sonthwicli,  whore  an  onjciynblo  crickot 
iDBl«b««a{iliay«di>tithavUia^in«tn.  The  pcococdlnplhrout^out 
wore  eanied  on  with  nuirkad  •nlbu»in«ui,  and  the  iDtoaura  of 
BDCOOM  o(  the  whole  oulLnft  wa«  sucli  tM  Ei  widom  altaln»d  on 
UiSM  ooMaions,  Tfaia  Qrin  hiui  klucu  Mr.  1*hip[is  distotvod 
{MttiMnhip  io  Nai«mb«r  lut  ourkd  out  6&  inntnlta^onM  (lisl  of 
which  «•  hold),  and  thwo  iD«t«Ualioiu.  totalled  up,  run  into 
!LM9  UfEhtii  (private  houiioa1,:)T8,biiHnMibouaca  2.000,  temporary 
U|.'li(!ni;r>7l  llehU). 

Tile  Hattooal  Traaafonner  Sjat«ai. — UeMi«  Shlpfioy  Bros., 
Umiud,  ■ODOnncu  thai  tlioy  bni-c  b«>ii  autioiuted  eole  European 
■«■!■  for  the  National  Eloctdi.'  Man iiluctu ring  Company,  ol 
U!8.A.,  and  (end  ns  illustrated  (^aitLlo^uue  of  the  varioue  doacrip 
tIrtM  <J  elcKtrical  plant  mniiufaotuii«l  by  tlic  comtiaiiy.  which 
IsOlDdiM  altarnatlnK  nod  direirt  current  dynanioi,  electric  motors, 
CTiwratora,  ventllatota,  traniformori.  iucandoccnt  lanipi,  awitch 
butrda,  and  varioua  other  nppliiinRn*.  Tho  Notional  lyitem 
ajMioata  to  berory  nnpalar  In  tho  Unitod  8tat«*,  andnreapiutrRnlly 
daw*  T«nr  Urge  buainMX,  iw  f  rain  lialof  comjilcito  initial  I  nt  ion  x 
earned  ovlby  1m  eom|Mny  up  M  January  ln«t,  tho  work  »\04HHlud 
SOQiMOlsmpaaad  over  I.OOOh.p.  in  inotora  un<l  ijenuriLlur*  Thin 
lufra  amount  of  irork  ipenkit  n-ell  for  the  ay^teiu,  which  ia  nixkiiij' 
rapid  nrtdea  in  Amurica.  The  new  miiltipolnr  ;;En«rutor  munu 
tocturtd  by  tlie  Katioual  {Company  litu  icvei-al  intuteistiTif;  (eeturea. 
Wo  loani  Ihikb  lieaini  Shiupey  Broa.  ara  nwkioK  arrnnitemonta 
ir  boldinc  atock  in  England  for  the  leading  typo*  of  machine*  foi' 
"prompt  detlrety. 

Tork.— At  iJio  meeliiii;  ul  the  York  L'ity  L'ouncit  tho  town 
elerk  reported  tJiat  the  Bill  conlirming  the  pruviBioiial  order  for 
tha  axl«naion  of  the  oity,  afler  insaing  throu(ch  the  Uouic  of 
Camaona,  had  heen  read  a  fint  time  in  the  Honno  of  Lord*.  Tho 
Eleotrio  UgbUng  Sub.(~ommitt(»  reported  that  after  connidera- 
tion  of  the  report  submitied  to  them  by  Prof.  Konncdy,  F.It.S,, 
they  had  deetded  to  looomin ended  the  comuiiirlco  to  a*k  for  the 
authority  of  tbo  Council  to  iici^ept  tSo  tender  of  Meaara.  Slain«iii8 
Brae,  aod  Co.  for  the  lighting  of  the  city.  Prol.  Kennedy 
attended  tbo  meeting  of  th«  committee,  and  alter  tlia  ilisouaaion 
of  the  rooooiiiieadBtlon  of  the  aubcoinniitteo,  it  waa  required  that 
the  con«1det«tlon  of  the  reoumiuendalion  be  deferred  until  tho 
whola  coouDiltae  haa  had  an  opportunity  of  conaidering 
ma  abairaot  of  tho  re  porta  ■ubmittod  by  Prof.  Kennedy, 
aucb  abatract  to  ■umniariio  the  lender*  of  the  folio trlng 
finoa  :  Meaara.  Cromnton  and  Co..  Liii>l[«d  ;  Meura.  8leinona  Broa 
and  Co.,  Limited  ;  KlMara.  I*:.  A.  Parsona  and  C'o.  ;  and  the  {truidi 
Bilectrical  EntrioeorlnK  Goiii(>«ny  ;  and  to  contain  a  ttHteinent 
■howlnn the cotnparatiV* cohl til  piwluctiun  in  moli  tundur  in  the 
araa  El«t  pt«po«ed  to  be  li((hteil.  and  in  tho  tiro|>oeul  eiteiision  uf 
mieti  area  lofcetbar  with  the  amount  rofjiiirud  to  pay  ioterost  and 
provide  the  sinkiog  fund  in  oonnectioii  with  the  capital  outlay. 

Mackpeel. — The  alow  pro^^reati  of  the  electric  inatollation  at 
Blackpool  i*  PsunicE  fcara  thai  the  li^ihting  will  not  be  ready  when 
promiae'l.  "  Wu  undomtand,"  saya  tho  liloA-kpnol  GaMlf,  "  that  at 
a  recent  m(«tin);  (he  Qishnay  t*ommittea  of  tho  rocporatlon  had 
under  aerioua  conn  id  oration  tho  want  ol  unanimity  between  the 
hitrfaway,  gac.  and  electric  litrhting  d<r|)artnianta  irbloh  baa 
latterly  been  oonfpicuoualy  evident.  On  *overal  oooaalone  lately 
Uie  ratepayers  havn  been  ltaat«l  i«  the  wiifjinK  agieataole  of  foot- 
path* and  raadi  boine  tomadu  aiuI  left  ill  Kplt-ndut  condition  one 
week,  only  to  he  ujiioot^d  (ot  (■»«  or  elocttic  li^-htin)*  puriniKv  a 
woek  or  tvo  lolluwin;;,  and  loll  in  a  diaonjer  nlmoit  amountioft  to 
daneer.  Theae  three  iin|.Kirtant  departments  have  obvioiinly  boon 
erorkiDv  without  prBarran)*('iDont  or  coonultation.  One  woek  a 
lootpalA  mii-ht  be  puUod  up  to  lay  i(iiK.|iiiicii.  whilo  tbo  next  week 
snotW  aeotion  may  be  oicavatcd  lo  put  down  thnolactilcliKhlliig 
wirea.  If  the  departments  hnd  been  wnrkinf;  In  hainiony.  h>  tho; 
iMgbt  to  havo  been,  a  conaidorablo  amount  of  money  would  have 
beeio  «Bi-od  the  ratepnyera  durinj;  the  laat  ali  months  aloiia<  A(t«r 
connidormK  thli  ([uatinn,  wo  endoratand  the  Highway  Committee 
paaaed  a  comprehenalva  laeotution  inaiating  u|K>n  the  neoeaaity  uf 
thaaavoral  deparlmenta  working  mora  in  uniaon  than  haa  lattorly 
baan  the  caae.  The  toIapaTara  will  be  glad  to  heat  thia  fact,  and 
they  will  bopa  to  aee  a  ohauife  for  the  bettor  in  tbi«  recpect  in  the 
future." 

ne  Searberencli  SleotHe  Station  Chlmaer.— The  works  uf 
the  KcarborauKli  Ktoctrk  l.ii^lil-iri^;  Company  in  Seam er- rood  are 
progrtwBing  eatlafactorily,  tIio»){h  there  was  at  one  lime  a  fear 
thai  Ihair ooiaplatioii  wuui<I  tv  delayed  by  an  untoward  incident. 
Tbe  inoal  prominent  feature  of  tho  worka  in  a  chimney  of  large 
proportbina,  which  ia  lome  I3(lft.  high,  for  tho  boiler  fire*.  It  in 
tniU  apoa  a  aotid  block  of  coDeret«  of  '20ft.  cubical  aoction,  ujion 
a  bed  w  olay.  When  nearly  tho  maximum  hoi^ht,  it  waa  found  a 
tew  weeka  «eo  that  a  aettling  hod  occurivil  over  tlie  crown  of  the 
Mcb  of  the  fliio.  Tlita  did  not  amount,  at  the  point  at  which  it 
eeenned,  to  more  than  '2ln.,  Uiouith  It  threw  the  ahalt  out  ot  the 
plirab  aouM  IMn.  at  the  t«[>.  Work  waa  at  onoe  Btopixid  in  the 
atmeture,  and  ax|)arla  were  caIlo>J  ui  tu  give  their  advioe.  They 
tvported  that  the  chloiney  could  be  Rtrau{fat«ned  by  cutting  the 
COUreaaon  lbattiileoppo«ite  lothut  on  which  the  nottlcmontoocurted. 
AiMatlaeofthadirecMniof  Ibecompany  washotd,and  thcro|K)rtof 
tba«(|ierta  wsa  considered.  They  looomnionded  thocuttlng  ol  the 
OOttlM*,  and  tbeitrcngthemingundbiittraHingollhechiiiiuey.  In  a 


dirauijeion  alterwurdv  held.  It  wnti  staled  that  In  movt  cnao*  of  falla 
of  chimney  nhaftw  the  couraea  hiul  prcvioiiftly  been  cut  la  order  to 
atraighten  Ibom.  It  was  fi>lt  Ihot  it  woulil  be  better  I4  tun  no 
nak>.  and  it  waa  ultimately  dtscided  to  pull  the  c  hi  in  iiey  partly 
down,  and  rebuild  it  again.  It  U  mtinloclory  to  l«»m  that  the 
Incident  will  in  no  way  delay  tho  turning  on  of  the  li^rht  in  8caj- 
boroiifb  tm  the  new  ihaft  can  bo  completed  in  time.  Othe«  work 
ia  forwarti ,  that  of  laying  tho  main  condull*  in  the  compulaory 
area  la  now  very  nearly  oomplet«d.  and  In  nfowdovi  the  thread in^c 
of  the  oablea  may  be  eipaoMd  to  oomnicnce.  \virea  are  already 
hud  through  the  p«pea  in  order  to  faciliMte  tbia  work, 

MooelieBtar   CorpwtatlMi   Xleotrie    Llglltlni:.  —  The  Bleotria 

Lighting  I)e[kartmont  of  the  M.-mcbctitcr  ('orcMration  (.tea  Com- 
mittee has  propoiod  a  report  for  tho  yoor  ended  Maroh  31  lart,  for 
preaantotlon  lo  the  Ctly  Council.  The  report,  whioh  b  ^goed  by 
Alderman  Sir  J.  .J.  Hnrwood,  chairman  of  tho  Electric  Ughtlag 
Doparttnent,  and  Mr.  Joacpli  Ttiooka.  chairman  of  the  Gaa  Com- 
mittee. *ay«  ;  "The  bultdlngfl  ul  the  electric  lighting  atation, 
Dickineonsiroot,  tor  tbe  oeeommodatlon  of  theenipDee,  dynamo* 
boilerp,  etc. ,  iire  nuw  oompleted.  and  the  following  plant  baa  been 
■ixedin  position — vix. ,  six  atool  boitern,  Sft  byS()Fu,ateel  tank,  coal- 
ing Btoge,  and  crane,  Btoam  |niK6.  six  90  h.u  compound  vortical 
enRinea,  two  380-h.p.  compound  vortical onginoe, six dynamoaflM 
volte),  two  dynnmoa  (410  volts),  and  two  travelling  cranee.  Tho 
■witch  and  inatirumontboardnnreincouraeof  erection.  With  regnrd 
to  tho  main  conductor))  In  tho  atroota,  ono  mile  100  yarda  of  con- 
crete culvert  liavo  been  coiiHtriictod,  and  about  (V>]tona  of  oopper 
»trip  placed  therein  umn  jiorcelnln  imuUtotn,  Two  and  a  hajf 
miles  of  cBstiron  pipcB  lisvo  Ifl^t-n  Iniil,  iiiki  which  wi  iniloa  of  jin. 
and  live  miloB  of  Jin.  inetiliiloil  cablu  have  been  druwii.  The  worka 
are  rnpidly  approaching  complotion,  and  it  is  anticipated  that 
current  will  be  ready  for  connumom  by  the  lut  August  next."  Au 
abstract  of  ncoount*.  attached  to  tho  re|iort,  ihowi  that  tho 
amount  sanctioned  for  tho  pur|M»c«  of  the  Corporation  Eloctrlc 
Lighting  Ordor,  1!(!)0.  wna  tnO.lNNI,  and  that  of  ibia  aum  £S0,'20U 
has  been  borrnw«<l,  fiO.iMK)  at  :<  |>or  cent,  and  £40,21)0  at  Sf  per 
cont, ,  k'liviiii;  £'2y.H(.)(>  luinoiiOMod  hut  not  hnrrnwed.  The  itenuol 
the  (uul  etiH'iiditure  lo  Maroli  31  ai'o:  Land,  Inoluding  lav 
charL;t>H  iiieiui^nlnl  lo  nc<]uiHition  (On  account),  £3,161  13*.  U.| 
buildini;!!,  £9.3.17.  14s.  .til.:  m»:l>inory,  £13.196.  4«. ;  main*, 
£1-1.077.  Is.  lid.:  electrical  inEtrumints,  £41,  lis.  ikl.:  oxjioiuen 
prior  to  generating  of  electricity,  £2.906.  6a.  lOd, ;  making  a  total 
of  £41,720.  ICIi.  ltd  ,  and  leaving  to  balance  of  capital  nccoant, 
£S.471t.  9*.  4d. 

New  leaoo.-The  Vorkshire  Uouee-to-Houiie  Klectricity  Com- 
pany bnve  a  total  authorited  capital  of  £100  (XK).  and  have  iaaood 
7,386  iharoBof  £d  each:  Z.KU  abaroi  arc  now  offered  to  tbe  preaent 
shareholder*  for  aubacrlptlon.  Tho  money  li  wanted  tor  the 
extension  of  work«,  ami  applicatioiiH  diould  rcjich  the  oompany'a 
bankers  on  or  before  Mon<iiiy,  the  101. h  July.  T)io  followtng  cir- 
cular hiw  been  sent  to  the  charehoUivrif ;  "The  direotora  hare 
Iileaaure  In  rejiorting  that  the  demand  in  Leeds  tor  tbe  electric 
ight  is  so  heavy  as  to  make  an  immediate  addition  to  the  com- 
Cny's  plant  noceaaary,  and  Ihey  huve  therefore  decided  to  offer 
'  subscription  the  balance  unallotted  of  the  isaue  of  10.000  ordi- 
nary fiharen  of  £5each— vii.,  2.6.S4  aharoB.  The  workahavo  boenao 
coniftrucied  that  additions  can  be  eaaUjr  provided  at  Bcomparativaly 
small  outlay.  Tho  addition  to  the  plant  now  propoaed  oonalala  of 
a20l)i,h.|.K  engine,  and  dynamo  to  c«>rrea|nnd.  which  wilt  tslae 
it«  capacity  from  'iM  lo  !l.'iO  kllowatta,  being  an  liirreaae  of  40  per 
ccnl.,  though  at  an  increH»od  «i])«ndlt(ir«  ol  capital  of  hat  than 
10  iier  cent.  The  linjiortKiioe  ot  proriding  aulEcient  plaot  to 
enable  the  coni|)any  to  ileal  with  all  the  buaineaa  preaeoied  to  lb 
hardly  necis  ■•nfurciiig  ;  and  the  pro  lit -earning  oapaclty  of  tha 
worka  may  be  eii>ected  to  increuse  in  oven  greater  proportion  Uuui 
the  output,  »s  the  coet  of  uach  unit  oC  ^ectricjty  auppliod  vlll 
natu rally  decrease  with  tbe  increoeed  production.  The  director* 
consider  that  the  auccetf^  alreiuly  attained  j  uMtitIca  them  inrasard- 
in^  the  comiuiny'i  shares  od  a  anfe  and  proKlAblo  Inveatmont,  and 
they  think  it  right  to  give  the  proecnt  shareholders  the  prateranoaoit 
subscnbing  tho  additional  ciiplial  nou'  rpiiuired.  Itia  propoaed  to 
call  upliw.  [tcr^hareon  applic»tio>iiind  1<h>.  unaltalaient,anil(omake 
nofurtliei'calion  the  shares  nowolfored  for  subscription  during  the 
preHent  year.  The  direotore,  who  already  hold  more  tbun  one- 
fifth  of  the  subscribed  uspital,  pru)ioi«  to  apply  for  on  additional 
amount  of  not  loss  thnii  £3,000.  IF  more  than  2.634  sharea  am 
applied  tor,  allotments  will  bu  made  in  proportion  lo  the  preaent 
holdings  of  the  applicants.  CopiM  of  the  original  prnspaclul^ 
and  fonn»  of  application,  may  be  obtained  from  tho  socretoiT. 
Tho  contracts  and  documents  roforred  to  in  tho  prcu|>octua  may  be 
inspected  at  tho  ofEcea  of  tho  company  i  and  appllcaiits  fur  sharea 
will  be  conrideriid  to  havo  nntico  of  any  otiior  contracts,  and  to 
have  waived  further  compliance  wll.li  Section  DS  ot  the  Componiea 
Act,  IN67  :  and  allolmenU  will  only  ho  niaili)  on  this  footing. 
Applications  for  sharae  ahould  be  made  on  the  enclosed  form,  and 
sent  with  tbo  depoalt  ot  lOa.  iMr  share  to  the  comjiany'i  bonkers, 
Mocars.  Vi.  Wma.  Brown  and  Co. ,  Commercial- street,  Leeds,  on  or 
before  Monday,  July  10.'* 

Laylnx  the  Xomorlal-Stoaa  at  CorOlS.— .\d  imnortont  at«u  la 
the  inetnllation  of  the  electric  light  id  Canliff  by  the  CoTporaUon 
was  taken  on  Monday  afternoon,  when  the  Mayor  laid  the  oiemarial- 
■tone  of  tho  central  station  at  which  will  begoDorat«d  theauppl*. 
Tho  station  ia  In  couraa  of  erection  on  Caiiton  Common,  near  the 
Croat  Weatom  Railwav.  In  ihelotn  vrtiioh  la  immediately  oon- 
tomplatod,  the  alto  will  be  about  BOft.  aquara.  Thia,  while  amply 
sulticlont  (or  plant  to  supply  carront  to  the  compulaory  area  in  tho 
centre  and  pt'iiici|)al  business  part  of  tbu  town,  provldea  also,  both 
Bit  to  site  and  the  character  of  tbo  buildings,  (or  extenaioiia  ^icjsiif, 
mode  from  ttm«  to  tuoQ  ■m\>.Vi  tMra  uA  wn\Lwn.t .   T<da  ^m<A.  ^  'Cdm 
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pttaent  portion  of  the  Mchemu  la  £32,200,  irliich  jnctudes  tho 
eo»L  of  It  diLntn«y  150ft.  hi|[h— a  itrucluro,  tlio  vxWnt  nnit 
eapociiy  of  which  in  oipectod  Cio  ninot  proHnl  and  future 
reqninsmonU.  Tho  bulldln|n,  tor  whinh  Mtndora  bovo  bMn  lul,  nuil 
foandationa  alroiulj  Inli),  will  oompii^o  cn;;lrie  mhI  boiler  houBu;. 
eoftl-atoroa,  ol«.,  ftnd  ih<iio  will  be  »  iirit-ato  Biding  pimtlvl  la  lliu 
exhilinf;  nidloKSot  tbo<lre«b  WosterD  to  the  iniun  Iid«.  It  ia  prO' 
pOMd  to  lay  £n.  ciul  iron  piiiw  froni  Iho  mipply  ntntion  to  tho 
oomjiulsory  iu«a.  and  IhMO,  it  i«  expccCed,  will  be  ittflipiont  to 
Utkecnbloa  for  tho  wholo  of  Curdiff  bcinjt  iiiumlnnlai  with  tho 
olectric light,  to  thAtthetahirt)E<i|'of  chontrocta  wiDbomlnimKcd. 
The  lirat  thin«  which  it  !■  propoaod  to  do  m  to  luht  tho  ulrtet*  in 
tho  &ren  indicated  by  mumii  of  44  arc  hjnpi!,  ThU  will  in 
brought  ahnnt  nithin  tiio  noxt  UiTM  moiiUie,  ftnd  bjr 
Chf istnina  the  Corponlion  « ill  lio  M«  to  vnpiily  ovny 
poadble  oonKuiiier  fitliiii  Iho  district.  Tbo  ua  liElits  wiU 
bo  !Mfb.  sbovo  tbs  •tieel-l«*«l,  laid  wliervitir  it  is  po«ible  to 
dotolbey  trill  be  placed  ID  thooontre  of  the  rami.  In  i>eIoclinf{ 
bho  trit«  wliii'h  wtta  erenitukilr  fiicd  upon,  tho  ElentiJc  LiKhtinic 
Committoo  found  that  the  atiliutton  ol  land  nUood}'  in  (loucaoion 
o(  tlic  {?(MpQratioii  vould  cnoro  than  componaiito  for  vha  extra 
length  of  cablo*  to  ba  Ufd  conooctine  tho  tovn  with  tho  conlral 
rt«tion.  In  thin  napoct  thn  proHtoubj  Uio  expoHonco  of  Bouiuo* 
month,  wkoro  tho  otoRtrioi  nujiply  «tMion  ie  nearly  two  mile*  out 
of  the  utwa.  Tho  •loiie*lnyiii[;  oeronioiiy  wiut  pt-tforoied  iu  the 
pTOMinc*  ol  •  K|>oi^ly  compnoy,  inulading  the  duputy-nnyur 
JAUariBMi  Uiuii«l  Levin,  J.I'.),  and  a  full  attondaiico  of  aldor- 
man  and  munoillon,  the  town  oierk  (Mr.  J.  I,.  Wlieatloy), 
tli«  deputy  town  oleck  (Mr.  F.   C.  Liuyd),  tho  boioujfh  coHinoiir 

air.  \\.  Horpur),  tbe  doctHool  cauiultiag  onKJnoor  [Mr.  W.  II. 
■wBoy),  and  ot^ort.  Beforo  laying  tho  nCono.  t^o  Mnyor  kavo  a 
brief  outline  of  tho  bialoij  ol  oloctric  llAhtIni;  in  CardltT.  and 
bftving  occoptod  a  aiWor  trowol  and  maljnt  at  the  handa  of  the 
boroiuh  onjilnocr and  Mr.  Tlioiniix  ifniitr'.u^lot'),  hia  wxir«h!p  placed 
In  pOMtlon  tho  alnb.  whioh  hour*  thli*  ln>(Tri|itiOii  ;  "  This  meoiOriBl- 
•ton«  wnj*  liiiil  liy  thu  Ki|.'ht  Worchiplul  Iba  Mayor  of  Cardiff, 
CSoanoUlur  WilliKm  iLilu-anI  Vnn|;hiin.  J, P.,  ohuitman  of  the 
Lightinji;  and  Eleotrionl  CiimmittMj  of  Ibu  CardilT  L'orpottition,  on 
the  3rd  day  of  July.  1893.  — JuaEfii  I..ikke  WtiEATi-EV.  Ek).  (town 
olork) ;  Wii-Liiji  U-VKi'i'ii.  M.Init.CE.,  and  William  Ft.  M.i.-wkt, 
M.InatvCE  (joint  onirinoor*) :  W.Tiicjiias.im>  Co  (contraotont)." 
A  ooidiol  Tote  of  thaidui  »m  paHod  to  tho  Mayor,  on  tho  niolioii  of 
Aldorman  D.  Lewla  (deputy  mayor), aooonded  by  Councillor  dorhold. 
Thtt  party  havln|i  returnod  t«  town,  they  w«ra  ontortKiued  to 
luncheon  in  tJbe  Ateembly'room,  Town  HVU,  by  bbo  Mayor.  A 
number  ol  toaata  wer«  hououred,  ninonptb  others  being  that  of 
"SiHOtae  to  tho  Bleotrio  Light  of  CardilFaiid  the  Mayor  and  Cor- 
poration." Thi>  WW  propoMd  by  Mr.  LwcoUea  Corr,  who  urged 
the  imporcanco  of  tho  Corpornlton  having  in  their  handa  aadi 
Dndert«klnipi  ai  tho  litihtlng  of  the  town  and  the  watortrorke, 
thoa  NCnrlnir  the  control  01  their  own  Uieote.  In  respond, 
tog  to  the  toaat,  the  Mayor  eaEd  the  town  had  aulftred 
lone  enouKli  by  priiMto  oompaaiee  poaeeMini;  monopoliaa' 
AIiMrmau  Cttrey  also  ree|Kinded,  and  prop)ieei«d  gbig  futuro 
(or  the  eloutric  light  in  (.'^nlifr  The  boael  waa  olvo  upoken 
to  by  Alderman  Thomoa  Koo*.  who  waa  tnterMitinitly  teminucent 
••  to  the  artificial  lighting  of  the  boroiuih  and  it«  dovelopmeuU 
Tho  ramaininfi  tooatawoM:  "Tbo  Aronltoct  and  the  Bloctricai 
Bnglaeer,"  aoknonlodgod  by  tho  borough  onsinoor  [Mr.  W, 
Harpur)  and  Mr.  W.  11.  Miuxcy,  and  "  The  Duildor*  nnil  Con- 
tractor*," roplUd  to  by  Mr.  Thoinan  and  Mr.  Chubb, 
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13491. 

izm. 

12S07. 
12S14. 

|23ie. 

IWT. 

UH121 


JrKK  20. 
Improvonenta  In  t)io  moana  of  eonvoylnx  or  admlnla- 
torliMt   elootrlcitr   for    tnodlooa    porpoaoa    or    oUiora. 

Editiotiii   Suviiry  (I'Odinidi  nnd   Evn  Savary  d'Odinnli, 

43,  Cvi-uw>il1->;«nli>iiH,  LiiTiiion. 
Improvcmcnta  for  ndnlniatBrlBK  elootrtoity  to  onloiala 

or  huniAn   bolosa-      Kilmoncl  Siivory  ti^Odiardi  uni.1   Ex~a 

Snuiy  ■I'Oiiiniih,  41,  I'ornwnlljfnn'oni",  London. 
InproTomeiita   in   U<|til<l  eleetrodea.      E'liuoiid   Savary 

d'Oduidland  EvnSovoryd'Odianli,  43,  Comwiill-gftrden*, 

IjOndoo. 
Improromonta  for  eharstnK  vaponra  for  InliallBS  pnr- 

poaoa    or    othora    with    cloatrloliy.       Kdmoiid    Hnrary 

ri'Oiii-'iiiii-.iid  F.v.'.KiHiiy  lI  OdmiiJi,  13,  Cornivallj-ardouB, 

l-Oticiinr. 
Inprovomonta   In   the   oonstrnotlon   of  Balvaolc  eella, 

('j'jKir  Vtij;!.,  :i!i.  rharicerj"  Uno.  London 
iMproveaaoaia  In  aalety  roDdara  or  llfOBiuu'iIa  for  oleotrlo 

III  eel  nulwoy  oarrtace  aad   otlwr  vebloUa.     Kdum 

Rocbo*t«r,    Or,    SoucJiamptonbuiktin^ii,    (.'bunoery  lano, 

London.     (Coniploto  Mpw-iliculion.) 
An  Inprevod  loud-eponklni  lolophove  and  cdrenlta  tor 

••me.     Alfred  tiibham,  1,  (icoihuui-buildingi),  UuUdhall, 

IiOndon. 

Jum;  27. 

Usdersronnd  oloctrlo  aratom.    John  AUiander  Kennedy 

Mc<.it«(^or,   43.   Li'iooli)'*  tiir>.lleld«,   IfOndnn.     (Coinploto 

slfcci  (ion  lion.) 
laaproremonta  In  tbe  ooaalmetlon  et  electrlo  flttlnfa. 

Edwatd  I'nddtc,  NexrinMon  Prlddlo,  nod  Co.,  idmitod, 

J,  9oo«ii  Victona-atiwiti  UHulon. 


lioay 

1266'J. 
12700. 
12702. 

I27^j, 
1'27S6. 
I27«7. 

I'JSI«. 

i2H:m, 
li»:.i>. 

12«fl7. 

128&4. 
I2:^S6. 
1287". 

12619. 


Improremeola  In  and  eanaeeted  wltb  the  pnrlflaatlOD 
of  eowaEa  by  otootrMyau.  predBOtnx  eleotrlolty  aa  a 
by-vreduot.   Wiilii^i  Walkcj,  W,  Ijoi oc-siirdcni,  London. 

(Conlj.lctc  K[«,Mlifjttii>n. ) 

IstproveiscBla  In  olootrotyate.  Emile  Andrvoli,  18,  Somor- 

loytonroiul,  Brixton,  London,     (('oniplctc  ijivcificatlon,) 
An  imprevod  el«auia  pqsb  or  oootaot-mBke*.     Robert 

RRvorid)-n,  IS,  liuckinghnin  ntroot,  8tmnd.  London. 
ImprevononUtneleetrteoaMe*.   4:oarfcu(iHlMn  Uolhuinh 

fLirdli>Kb»iii,   tOI,   Fieet-fltreet,   London.     (The  Rim  of 

rolt«n  nnd  (•nilleuuine.  Gormany.) 
.Ii  Nr,  -.11, 
Iraprovcmonta  In  swttobea  for  eloetrlo  crurrenta.  Anthony 

tioorjio    Sow    Btid    .\rt)iT)i-    .Im'ihw    Mnyno,    12,   ("aliiCMj- 

ohanibom,  Wohlinliihlvr,  t.onitim. 
ImpravDwoota  ta  attU-r*anilalliv||  moebiuilamafor  elootrte 

are   lampa,     .\ntliony  i;<hki;i!   N<t«  juM   Arthur  Jiiint'H 

M;u'[K',  1*J,  I'ftliino-cliiuiibur-,  WvAiiiiiiii-riir.  l/itidm. 
ImprovDinvnta  In  the  maantiactiiro   of  coke  or  carbon 

tor  olcctrloal  porpoaea.     Jnhn   l,A*licy  lloLkcU,  Cli'irlt-x 

t'crcy  ShrewKbury,  Frank  I,Awronco  Marahall,  and  .liiliri 

roopcT,  ft",  Chnnoery.lnni-,  l,,oiidon. 

ji'SK  ail, 

tmprormnonta  In  eleetrloal  awltoboa.    Kicderioh   Adolf 

Tlmm,  in.  Fulham, place,  I>ttddiDRton.  London.  (Coinploto 

Kjiccifii^ntioD.  ( 
A  oonatar   of  eloetrltlty.      Frnnr^oiH  Alexandre    Dnx'it. 

'JX.  Soiitbami'ton  buildiuK*.  Clian<?ory-lanp,  lyiniinn 
ImproreiBBata  to  or  ralatlnB   to  the  dlatrlbstlan  and 

anpply  of  enorBr  la  oloctric  currant  dronlta.     William 

Lowrif,  4.M,  Sir.Mid,  I^.m-ii)". 
Improvom«ati  la  and  ooniioctcd  Willi  laakn  tor  tho  oleo- 

trlcal  deootnpoaltlon  of  chloride  of  aodlom  or  potaaaloDt 

in   aalnUen,      Joinft'i   ChiLrlti*   Klcharilion,   It,    Bream'!- 

bnil'liiigE,  Lonilon. 
Improvaneata  In  electrlo    looomettvoa   and    veblolo*. 

-ToMtiih  Fr«deriek  U'ilk*  l'c!>Ihei«to(i)i.iu'?h.  16,  Litn.-oln'"- 

Inn-llclili,  lA>ndi>ii, 
An  Imprwed  etootilo  liBliter.     KoKinidd  VVslMr  Itarhcr, 

Monuiiient  i^hnmbRrt.  Kln^;  William  Mtrmti  London.  (Mnx 

Samiiior  nrid  l{ni(ihni"d  Troop,  Cnilml  HIawk.) 
MacDetlc    (aetmlBs    for    aalaty   Um^a   and  the   like. 

Heiiiri<')i   Frri-?.  ."H,  Fleet-ntreot,   London.     (Oomptete 

■Iicciflcniiion  ) 

JltLV    I. 

tleotrlcal  ore  tamp*.  Williixin  Jclfrey,  39,  Becbtonroad, 
Harking- rood,  Ixindon. 


SPFX;iFrCATIONS  PUBLISHED, 

l^mS. 
I26S1.  Are  lam  pa      Krorkie  and  Poll.    (Second  ei)ilion| 

IK91. 

22.'tn4,  SlDctrlc  BiKoalltnK,     ThonipHin.     (ScKsmd  eilitloo.) 

mn. 

ProdnotsK eedluni,  potAaalnm, b(«..  by  electrolyala.   Bull. 
Eloctrtcal  Indlciilar  apparatna.      McEvoy. 
ItoflcoilnB  and  dlnritintlnE  olootrlc  lliht.     Tiramia. 
MnhUis  wire,  otc,  by  elontro-dcpoaltloB.     Snndcm. 
DlstrlbutinR  clcotrla  ourronta.     Kapp. 
neotromotora,  tjieuienti  Brois  and  Co.,  Limited.  (SSoinonn 
.ind  lUlnko.) 

isit;i. 
Hedleal  olootrlool  loatmniDiit*.     tjikc.     (Boyd'a  Uedico- 

Kli'Cliioil  V'ilnliBci  ('omppiny.) 
Blootrle  ore  taonpa,     Watcrlinuio  and  others, 
neotrolytlo  apparatna.     Cranoy. 
Et*etrelyll«  app,>rAtna.     Cinnoy. 


10735. 

1087S. 
lf)N76, 
123S2, 

i4»t;. 


6:m. 

7424. 

92flS. 
9297. 


COMPANIES'  STOCK  AND  SHARE  LIST. 


BnuhCo.     - J. 

—  Pref.     „ 

City  of  lyindoa  — 

—  Prof.   „„.... 

Electric  ConalmotioB 

Oatti'*... 

HollM'tO'HoUM 

IndU  Rubbc-.  Gutu  Percha  k  T«UgTaph  0^     .  ... 

Liverpool  Klo3lrvi;  Bapjiiy    1 

London  Eiaotric  Supply    

M«Iiopolitau  Bleolnc  aup|ilj    

Natianal  Tel»|ihoM    .,..» - 

Si.  Jainuit' 

Swan  Unlttd    

Wcatniiutn  G1nMo.„ «-.,■ 
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NOTES. 

Teebaioal  School. — Tho  foundation  stone  of  the  now 
t«chnic->l  scbuol  building*  kl  Duwen  wu  kid  Unb Suturduy 
by  Mr.  C.  V.  HuniinKdon,  M.P. 

Osteod. — Tenden  are  invited  b;  the  Admiiii>lration 
Cotnniunala  of  Osteod  for  the  lighting  of  the  town  by  elec- 
tiieitf.  Tlio  udjudiciilion  will  talce  {tlaco  on  September  15 
next. 

Cadhos. — Wbil«  Nice  i<  to  hAve  •  station  iihorlly, 
Cannes  baa  already  obtained  bera,  and  7,000  laiii])ii  are 
glowing.  In  a  coufile  of  years  tho  total  oumber  vriil  rise, 
it  is  ihoaght,  to  20,000. 

Farts. — Tho  Pftri«t>n  Compressed  Air  Company  are 
intending  (o  iustal  at  the  rue  Suint-Rocli  an  im))ortant 
oentral  •tatioD,  using  the  five-wire  ByBtem  in  conjunctJOD 
with  Tudor  accumulatoT«. 

**  Tbe  Eleotrioal  Worker." — A  copy  has  rencho).!  us 
of  the  filfetriaii  It'orker,  published  at  St.  Louiii,  the  orRan  of 
the  National  Brotherhood  of  Electrical  Workers  of  America. 
&iys  the  prosjieclus :  "  It  roaches  the  men  who  do  the 
wf^tlc.- 

BaUooD>Ugtitinff.— The  hallonn  "  Humboldt,"  which 
neentJy  came  to  grief,  has  been  replaced  by  another  by 
the  Oermon  AertaJ  Navigation  Department,  This  balloon 
is  electrieitllj  lighted  at  night,  and  experiments  in  electric 
signalling  are  about  to  be  made  on  its  journeys,  com- 
meneing  generally  at  1 1  p.m. 

ElMtriosd  Tretttment  of  Strlctiure.  —  Hr.  C. 
Manaell  Moulin,  eiir^eon  to  the  Loudon  Hospital,  has  an 
article  on  the  application  of  weak  otectric  currents  to  the 
cure  of  stricture  in  the  Luu^l  (Sth  intt.).  He  gives  case», 
and,  although  considering  there  is  some  field  for  etectrioity, 
IS  not  very  enthusiastic  in  its  favour. 

Appointment  at  SboffloItL — ^A  teacher  of  mechanical 
and  electrical  eiigirieeriii^  luljjects,  able  t<)  take  charge  of 
large  classes  in  machine  construction  and  drawing,  practical 
plane  and  tolitl  geometry,  and  to  direct  workshops  in  wood 
and  metal,  is  wanted  by  the  SbefliiiM  School  Board.  The 
Biunl  stAte  their  preference  (or  a  Whitworlh  scholar. 

Water  Power  In  Swltserland. — The  ConseiU  Com- 
munaiix  of  r..i>cle  and  of  Obaiix  do  Fonds,  NouchJltel. 
Switicrland,  have  opened  a  comgielition  for  the  utilisation 
of  a  part  of  ihs  water  power  at  Iteusae.  Particulars  may 
be  obtained  of  Uie  Direction  du«  Eaus  ot  du  Oiiz,  Clmux 
de  Fonds,  Switzerland,  and  tenders  will  be  received  until 
August  31. 

"  School  or  MaBDetlsm."— The  ■'  Socittb^  Magnetique 
de  France  "  {'2'S,  rue  Saint-Morri}  bos  organised  a  practical 
•cbool  of  mat;netisu),  with  u  two  ycikrs'  course  under  pro- 
foMOra  to  study  physiology,  animal  msf-neliam,  occuitiam, 
hypnotism,  and  so  forth.  The  first  course*  will  bo  given  by 
Dre.  Vigouroux  aud  liouxel,  with  experimental  clinical 
demonstrations. 

Tax  on  Electricity. — A  curious  case  baa  arisen  at 
Tigan,  France.  M.  Carricre  there  has  a  right  to  charge 
octroi  on  goods  entering,  and  amongst  other  commodities  are 
coDdles  and  petroleum.  Now  electricity  is  instAtlod  in  tho 
town,  howovcr,  his  roceii)tB  on  this  score  are  diminished, 
and  on  plaint  be  has  actually  been  awarded  400f.  damages 
to  his  intereeta.     Another  injustice  to  electric  light ! 

Bleotrio  U^rbt  Lantoro. — A  convenient  electric  light 
lantern  (made  by  Uult,  Ueek man  street.  New  York)  ia  illus- 
trated in  the  UdeiUijk  Amerkan,  June  17.  It  has  bellows, 
from  and  objective  iU|>pOTt  that  are  removable,  allowing 
tba  use  of  fflicroBcojie  or  other  scianlifie  instrument.  The 
adjustment  of  the  carbons  ia  very  easy — no  more  difficult 
Iban  the  occuional  turning  of  the  Ume  in  ordinary  lanterns. 


m 


Altoaa.— The  BUttroleehmscM  ZeibcMft  for  July  7 
cimtiiins  *  well  -  illustrated  long  descriptive  article,  by 
llerr  ITppenboni,  on  the  lifjbting  of  Altoua  by  Messrs. 
Schiickert.  The  plans,  details,  and  views  give  a  good  idea 
of  the  best  modem  continental  practice  in  central  station 
work.    The  system  Is  direct  current  with  accumulators. 

Eleotrloitr  In  QoarryinK. — At  the  quarries  of  the 
Soci^li^  Anonyme  des  Carri^res  du  Hain.iut  at  Soignies, 
Belgium,  the  Compagnio  Continentale  d'Electricil^  do 
Bruzelies  hat  initAlled  a  generating  dynamo,  which 
operates  two  motors  and  lights  100  16-c.p.  lamps  and  eight 
12-am|>ere  arc  lamps.  One  of  tho  motors  drives  the  pumps, 
and  the  other  actuates  a  windlass  which  is  used  for  hauling 
the  blocks  out  of  the  quarry. 

Tho  Single-TroUey  System.— The  einxIe-UoUey 
system  has  already  made  fair  progress  in  Germany  at 
Ilaile,  Bremen,  and  Gona.  A  new  line  on  the  method  has 
just  been  started  at  Eemscheid,  and  work  is  rapidly  being 
advanced  at  Essen,  We  have  already  referred  to  the 
decision  to  adopt  this  system  in  several  French  towns,  and 
at  the  moment  negotiations  arc  proceeding  for  tho  estab- 
liahnient  of  a  lino  at  Rtnples,  in  the  Pas  de  Calais. 

A  Kindly  Reoognltion.— -We  are  informed  that  on  the 
successful  onmplelion  of  the  Royal  Hotel  installation,  Mr. 
CoUings,  Messrs.  Siemens  Bros,  and  Co.'s  ongineor  in 
charge  of  tho  works,  was  ]>resenled  by  Sir  Polydore  de 
Keyser  with  a  handsome  and  costly  gold  nonmagnetic 
watch.  The  value  of  this  gift  was  greatly  uiihaticeil  by  the 
kindly  words  with  which  Sir  Polydore  accompanied  the 
presentation,  Wc  think  that  an  act  so  groeeful  is  worthy 
of  record. 

Trangforming  Oontinaons  to  Alternating. — M. 
Felix  Lucas  (in  L' EUdricitn,  8ih  inat.)  desuribesi  at  length, 
giving  diagiams  and  sections,  bis  apparatus  for  changing  a 
ountinuous  current,  as  from  accumulators,  into  alternating 
current?  of  any  desired  frequency.  A  model  machine  has 
been  made  by  MM.  Sautter,  Harlo,  et  Cie.  A  current  ol 
1,000  amjierea  at  30,000  alternations  per  second,  says  the 
author,  can  be  obtained  with  a  wheel  ol  one  metro  diameter 
with  20  brushes. 

Nloo. — The  town  of  Nice  ia  to  be  lighted  electrically 
soon.  At  Grat  it  was  thought  to  utilise  tho  falls  of 
Vesubia,  but  it  ia  decided  to  have  a  stoam  sUition  in  the 
centi'e  of  the  town.  The  Alsacian  Society  have  the  con- 
tract, but  there  are  several  lai^o  bouses  (a  hint  to  the  wise) 
who  would  nevertheless  have  their  own  installations  if 
praper  overtures  were  made.  The  throe-wire  system  will 
bo  A^lopted.  It  would  be  interesting,  by  the  way,  to  learn 
how  fai  continental  companies  ])ay  for  their  use  of  three- 
wire  patent. 

Friction  Olatoh.— A  new  elastic  friction  clutch, 
invented  by  M.  Urancher,  is  illustrated  in  the  itteue 
IndmtrUiU  (July  6).  In  this  clutch  t^e  tnuitmissioo  from 
one  shaft  to  another  is  effected  by  an  elastic  eonnection  com- 
posed of  bands  of  steel  covered  with  leather,  which  make 
two  and  a  half  turns  round  a  cylindrical  drum.  The  con- 
nection is  brought  about  by  a  cone  under  control  of  n 
hand-screw,  and  the  second  shaft  takes  up  the  rotation 
gradually  from  0  to  speeds  of  100,  200,  500  revotulions. 
It  has  been  appliod  to  powers  of  100  fa.p.,  and  has  proved 
very  practical. 

Colliory  Ezploaions. —At  a  general  meeting  of  the 
South  Wales  CoUinry  OITiciala'  Aatociation,  held  at  Ponty- 
pridd, last  Saturday,  under  the  presidency  of  Mr.  Thomas, 
manager  of  the  Ynythir  Colliery,  a  paper  was  read  by 
Mr.  W.  Thomas,  of  the  Vnyshir  Collieries,  suggestiiig 
means  of  avoiding  suffocation  in  caarn  Ctl  %.t%\xv  (i^^WMat. 
During  \)m  ducoi^Q  T&i.  VL«t«^ti&  n&«WA»i\>s&.  a».'waaa»ftft 
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irh^re  an  electric  signalling  battery  worked  direct  (rom  iha 
dynanio,  and  falling  with  some  nibbisb,  caused  «  small  firs 
in  the  collierf.  The  qiiestioD  will  be  further  discussed  at 
the  next  meeting. 

"Commerce." — Theiomewbatbumdrum  official,  not  to 
•fty,  dry  Chawher  of  Comaurce  Jmmal  becomes  this  week 
incorporated  witb  CommfTCf,nD  illustrated  weekly,  price  6ii. 
The  Biu  of  Truth,  with  a  coloured  cover,  full  of  interesting 
illustratioQS,  an  interview  with  Mr.  Henry  Norman,  chatty 
articles,  description  of  the  Manchostor  Canal,  not  forgetting 
more  serious  financiftl  and  commercial  articles  and  notes, 
tbo  now  jonmal  makes  a  fair  bid  for  success  and  brij;htns8s 
at  a  bound,  The  list  of  commercial  sltimtions  vacant  and 
vanted  is  continued.  It  is  a  paper  to  wbicb  tbowe  whu 
deal  with  foreign  countries  should  not  hesitate  to  subscribe. 
It  is  [Hiblisheci  at  Talbot  llouse,  jVrundcl -street. 

Eleotrlo&l  CommanioatloB  witb  UghthODRes.— 

The  ICoyal  Commission  on  Electrical  Communication  with 
L)};hibouMt  and  Light«bfp«  began  on  Ttiosday  their  inspoc 
tion  of  tij;;hthouses  and  lightships  on  the  south  and  east 
coasts  of  Ireland  and  the  Isle  of  Man-  They  intend  to 
visit  Bangor,  Belfast  Lougb,  t^day,  the  Htb  inet,  after 
inspecting  the  South  Rock  and  Skull  Martin  light  vessels 
from  U.M.S.  "  Enchantress,"  and  they  intend  also  toanchor 
in  Lough  Foflo  on  the  17th  insl.  fortbe  purpose  of  visiting 
Bathltn  Island,  Inniihowen,  and  the  Inishtrahull  light- 
boiuae.  Mr.  MulboUand,  M.P.,  who  is  a  member  of  the 
Boy*]  Commission,  has  paired  with  Mr.  Munrow  Ferguson, 
M.P.,  for  the  period  of  the  cruise. 

EleotrolyBis  of  Pipoi. — Mr.  C.  H.  Morse,  inspector 
of  wires  at  Cambridge,  M;i.<s,,  in  a  recent  jia[>er  before  tbo 
Now  England  Waterworks  Company,  stated  that  in  bis 
town,  after  the  electric  street  railway  bad  been  started, 
"  lea*!  pipes  disappeared  in  n  short  space  of  time — some 
even  in  six  to  eight  weeks."  Rustless  ii-on  wa*  tried,  hut 
it  rusted  away.  The  loss  was  not  confined  to  pipes,  but 
the  railway  company  lost  25  out  of  their  SOO  volts.  Whore 
the  volts  and  pipes  got  mixed,  there  was  often  little  but 
mould  loft  after  a  time.  When  they  reversed  the  poles 
they  hurt  the  f(as  company,  and  sot  up  electrolytic  action 
Jn  the  gas-pipes.  Mr.  Morse  waxes  very  serious  over  the 
difficulty,  and  sees  no  way  out  but  putting  overhead 
returns. 

Variable  Meter. — An  electric  meter  fs  deRcribo<l  by 
tbo  ihdktiii  Inltritationai,  which  is  arranged  so  that  during 
one  portion  of  the  day  it  registers  loss  than  at  others.  This 
is  to  allow  the  nse  of  current  during  the  time  of  tight  load 
at  len  cost  for  motors  and  cooking.  This  result  is  obtained 
by  allowing  the  registration  of  the  meter  to  bo  affected,  first 
by  one  train  of  wheels  and  then  by  another,  the  change  being 
made  by  a  wheel  revolving  once  in  24  hours.  The  idea  seems 
noteworthy,  but  it  is  doubtfnl  if  the  Board  of  Trade  would 
'  allow  tbia  false  registration.  The  doubleregistraiion  meter 
might  register  oo  two  sets  of  dials  for  day  and  night  ser- 
vice, the  prioe  to  bo  lowor  in  the  former  [ler  supply  unit. 
Uompanieaon  the  look  out  for  ei^iuUsation  of  load  should 
look  into  this  question. 

Light  and  Froqaoncy  Phenomena. — Dr.  Samuel 
Wilkt  h;ui  -A  letter  in  the  Lnnerl  (July  I)  discussing  Mr. 
Nikola  Teala's  questioD  as  to  whether  it  will  ever  be  possible 
to  analyse  the  condition  of  the  retina  when  an  image  is 
evoked  by  thought  or  reflex  action,  so  that  a  clear  idea  of 
ite  state  might  be  obtained.  "Although  the  direct 
inflaence  of  the  nerve  centres  oo  the  various  tissues 
of  the  body  must  be  admitted,"  says  Dr.  Wilks, 
"  it  is  pmcoeding  to  a  very  great  length  to  say  with 
Mr.  Tesla  that  the  organs  of  the  senses  can  be 
aff/Kftad  from   within."      This    seems,    be    says,   liko    a 


total  contradiction  of  the  teachings  of  physiology.  "  Mr. 
Tesla's  luggeations,"  he  adds,  "  are  of  great  importance,  but 
cannot  be  accepted,  as  they  tend  to  break  down  our  long- 
eherisbed  views  regarding  our  ot^nisation  and  the  opera- 
tion of  our  senses." 

Electric  Light  Accident  at  Rome. — On  the  FisE^a 
Quirinal,  in  Rome,  last  Friday  night,  two  electric  light 
lampmen  lost  their  lives  through  a  piece  of  almost  incredible 
carelessness.  Ono  of  the  large  lamps  opposite  the  palace 
suddenly  went  out.  The  Inmpman  belonging  to  the  district 
brought  a  ladder  and  ascended,  but  had  scarcely  touched 
the  carbon  when  he  felt  to  the  ground  from  a  height  of 
16ft.  ilia  companion,  believing  him  to  be  seized  witb 
sudden  illness,  went  up  in  his  place,  but  almost  immediately 
fell.  Both  men  had  neglected  to  use  the  simple  mechanism 
at  the  base  of  the  lamppost  which  interrupts  the  etectrio 
current  when  any  repairs  or  manipulation  arc  necessary. 
The  men  were  conveyed  to  the  hospital,  but  they  were  both 
dead.  The  engineer  of  the  society  states,  says  the  Stunditrd 
correspondent,  that  the  orders  given  to  the  men  as  to  the 
use  oi  the  switch  are  most  rigorous,  and  the  men  are  daily 
exorcised  in  its  u«o.  The  King  telephoned  to  the  hospital 
an  enc)niry  about  the  unfortunate  men. 

Uadoiground  Telegraphs  In  Ctermany.— Soon 
after  the  great  war  of  1870  the  military  authorities  decided 
on  connecting  the  great  lortressn»  of  llie  empire  by  under- 
ground cables.  The  ease,  says  Kuhlow,  with  which  the 
Gorman  Uncen  managed  in  France  to  destroy  the  enemy's 
telegraphic  communications  mites  and  miles  ahead  of  the 
Oorman  vanguard  Wfw  a  lesson  not  to  be  forgotten  at  home ; 
that  very  important  instrument  in  modern  warfare — the 
telegraph — was  no  longer  to  be  entrusted  to  overground 
wires  and  poles  at  the  mercy  of  any  placky  horseman,  but 
ti>  A  substantial  cable  sunk  deep  into  the  ground.  In  this 
way  MetK  and  Strasburg  became  connected  with  each  other 
first,  and  then  with  Mayence  and  Cologne,  witb  Berlin  and 
Graudenz  at  the  other  end  of  the  empire.  After  the  great 
fortrosBea  there  camo  the  torn  of  the  capitals,  the  seaports, 
and  the  moat  importiint  commercial  and  industrial  cities — 
all  of  which  are  now  connected  by  subterranean  cables,  hid 
deep  in  the  earth,  or  bedded  in  the  solid  rock,  or  resting 
on  the  bottom  of  rivers  and  lakes,  well  secured  against  the 
frequent  interruptions  by  storms  and  floods  and  snow«,  to 
which  overground  lines  are  exposed. 

Sir  Franda  Ronalds.— Honour  to  the  pioneers  in  the 
vast  field  of  science '  says  the  Daily  Nniv.  Mr.  John  Simc 
has  just  published  at  the  Chiswick  Press  in  pamphlet  form 
a  very  interesting  memoir  of  Sir  Francis  Ronalds,  witJi 
autotype  fac-simile  of  a  portrait  of  this  father  of  electric 
communication.  Twenty  years  before  Wheatstone  and 
Cooke  or  Morse  had  patented  their  improvements  in  the 
telegraph,  indeed  while  the  first  two  were  reB|«ctively  lads 
of  12  and  14  years  of  age,  Ronalds  had  sent  messages 
over  eight  miles  of  overhead  wires  of  his  own  con- 
struction, and  bad  laid  and  worked  a  serviceable 
underground  line  of  telegraph  of  suflicLent  length  to  demon- 
strate the  practicability  of  communication  by  telegraph 
between  long  distances.  Details  of  his  overhead  tele- 
graph wires  were  published  by  him  in  1823.  Itonalds'e 
residence  at  HammerEmttb,  where  these  experiments  weie 
carried  out,  is  the  house  now,  and  for  long  past,  occupied 
by  Mr.  William  Morris,  the  poet,  who  has  caused  a  tablet 
to  be  placed  on  the  wall  bearing  the  inscription,  "The  first 
electric  telegraph,  eight  miles  long,  was  constructed  here  in 
1816  by  Sir  Francis  Ronalds,  F.R.S.,  etc." 

Five-Wire  Power  Distribution —MM.  Zwcifel  and 
UotTmann  have  elaborated  for  the  town  of  Mulbouse  (^rntif 
hiduitntlk,  July  1  and  K)  n  plnn  for  distributing  electric 
energy  (or  motor  pur[K»es  at  1,^00  volts  on  tho  throe  an4 


I 


I 


fii-a  u'ire  principle.  Up  to  50  h.p.  the  motors  will  be  on 
the  750  volt  br&iich««,  ani]  above  this  ou  the  1,500-voU 
outside  maias.  Beluw  S  li.]i.  they  ciin  bo  on  110-vnlt 
lighting  nmiDR,  which  will  be  reduced  by  couliimous- 
current  trunk  formers.  With  tmneformation  the  efficiency 
will  hv  "56  X -95  X -90  X -80  =  63  per  cent.,  und  without 
traDBformation  (large  motora) -95  x  95  x  -93  =  S3'9  per  cent. 
The  following  tMe  it  giveo  : 


Motors 
h.p. 


Speed  in 
revolution*. 


Kfficieiicy 
per  cent. 

..  60  to  B3 
,.  83  to  90 
..  90  to  93 
..  92  to  93 
.  93  to  U 
91 


Prioe  ([rancs) 
per  h.p.  with 
aocORKonei. 
...  600  to  350 
...  350  to  150 
...  150  to  120 
...  120  to  110 
...  110 
110 


I.MKI  to  1,000 
25  ...   1,000  to     750 

50  ...     ;r)0  to    600 

60  to  100  ...  600  to  450 
100  to  250  ...  450  to  250 
290  to  500  ...  250  to  100 
The  price  will  include  foundationB  and  leads ;  the  arraDgo- 
monts  for  excitstion  make  the  Rioallor  tizee  cocepAratively 
high. 

Aato-CoadnotiOD. — M.  d 'Arsonral,  at  the  Aead<^mie 
<lei  Sciences,  July  3,  proposed  a  neir  method  of  electrificv 
Uoo  of  the  body,  which  he  terms  "  auto-cooduction."  The 
curreote  which  cicvubte  in  the  body  of  a  pntioiit  are 
led  to  bis  person  by  conducting  ivires,  but  t-ake  place 
[.VithJD  the  thsuex  tbem»oIvc8,  which  act  u  cloted  imluction 
nits.  Thou  corrents  may  attain  conviderable  airength 
'u  tiiev  produce  no  pain  nor  any  conBcious  pbenamonn  to 
the  person  experimented  upon,  They  nevortheli^M  act 
eiiergeiiciilly  on  the  vitality  of  the  tissues.  M.  d'Arsonval 
obtain*  this  reaiilt  by  placing  the  subject  either  entirely 
or  in  part  within  an  oicillating  magnetic  fittid  of  very 
high  frequency.  Upon  a  cylinder  of  aome  insu- 
lating materia]  is  wound  in  one  or  two  layers  a  care- 
folly-inaulat«d  electric  cable.  This  constitutes  n  kind 
of  solenoid,  within  wbiah  the  subject  is  placed ;  it  is 
traversed  by  the  diBchar^e  of  a  condenser,  arranged  in  a 
special  manner,  so  that  the  coil  is  energised  byu  cuirunb  of 
a  froquency  of  200,000.  He  bends  the  arm  ao  as  lo  form 
a  circle,  and  closes  the  circuit  while  holding  a  lamp  in  hie 
Jtand,  which  lights  up  without  cauaing  ntiy  suni^ation.  This 
node  of  electrifioation  of  the  human  body  is  stated  to  pro- 
duce some  curious  effects. 

UalT«rsitr  Laboratories. — The  formal  opening  of 
tfae  new  laboratory  of  lueciianical  and  electrical  engineering 
at  the  College  of  Pennsylvania,  is  made  the  occasion  oE  an 
illttilrated  article  by  E/lwanl  T.  Child  in  the  Uledrical 
0VU  descriptive  of  this  laboratory.  In  the  boiler-house 
are  seven  Urge  boilers  arranged  for  tenting.  It  hits  a 
chimney  150ft.  high,  and  a  fan  for  forced  draught.  The 
laboratory  proper  is  four  storeys  high  of  mill  con- 
■truction.  On  the  first  floor  are  engine  and  mechani- 
cal laboratories,  with  three  100-b.p.  (Westing  house, 
ningtoti-^ims,  and  Porter-Allen)  engines  driving 
■h,  Edison,  and  Thomson- Houston  dynamos,  and 
tben  are  balf-a-dozeu  other  smaller  engines.  The  second 
Boor  contains  library,  reading-rooms,  classrooms,  and 
|t«st4ng  Uboratories  .  On  the  third  Moor  are  drawing-rooms, 
»,  and  a  more  delicate  electrical  laboratory.  The 
garth  floor  contains  blue-print  and  model  rooms.  Pattern- 
Idng  is  taught,  and  the  in  sUiUation  makes  a  small  central 
'  station  in  ittelf,  while  the  real  central  station  in  the  town 
is  afiiliatod.  Specialists  give  lectures  on  wiring,  sjieciG- 
keatJons,  and  Inisiness  law.  The  whole  thing,  indeed,  seems 
"most  thoroughly  done  for  the  turning  out  of  well-trained 
pi-actical  electrical  engineers. 

Popular  Eleotrlolt  y. — The  Gianginc  Unai<l  concludes 

a  useful  series  of  five  popular  articles  on  "  Electricity  as  an 

Dluraioant"  last  Saturday.     The   last   article  deals  with 

Latorage  bAlt«rias,  electrical  units,  and  prices.     The  writer 


tbinks  the  invention  of  an  efficient  arc  light  of  much 
smaller  candle-power  than  any  now  in  n*e  would  be  a  most 
useful  discovery.  He  should  he  recommended  to  try  the 
"  Midget "  arc  lamp,  certainly  one  of  the  best  of  the 
smaller  lamp4.  It  burns  well  with  tive  ampere*  at  35  volts, 
and  could  be  run  throe  in  sorio*  on  a  1 10-rolt  circuit.  The 
writer  concludes :  "  There  is  undoubtedly  a  great  future  for 
electricity  as  an  illuminant.  Men  of  the  highest  capacity  are 
engaged  in  thu  in<ln>try.  The  past  few  years  have  shown  that 
the  quarterly  bill  for  electricity  need  not  exceed  that  (or  gas; 
indeed  as  time  goes  on,  and  tfae  new  illuminant  is  in  general 
use,  it*  cost  to  the  consumer  will  be  decidedly  lest — a 
result  the  attainment  of  which  will  be  greatly  hotpod  by 
the  use  of  electric  energy  tor  purpose*  other  than  lighting, 
and  at  a  lime  of  thu  day  wlien  light  is  not  in  requisition. 
It  is  estimated  that  in  London  at  the  present  time  there 
are  800,000  incandescent  lamps  in  use.  But  the  best  proof 
of  the  certain  onward  march  of  electricity  as  an  illuminant 
is  seen  in  the  fact  that  wherever  it  is  introduced  the 
demands  for  its  extension  are  continuous  and  ovurincreas- 
ing."  Those  who  wish  to  have  a  full  |M>pu!ar  riaami  of 
electric  lighting  for  propagandist  purposes  might  do  worse 
than  send  round  copies  of  these  articles,  wfatch  of  course 
can  bo  obtained*  at  a  (lenny  per  article. 

Eieotrioity  fn  Hlainff, — Germany  was,  we  believe, 
the  first  country  in  Europe  to  introduce  electric  power  in 
mining  operations,  this  being  at  Stassfurt  salt  mines  several 
years  ago ;  but  since  then  very  little  progresa  has  been 
made  there.  At  the  Mining  Exhibition,  however,  now 
being  held  at  Oelsenkirchcn — the  centre  of  the  Ruhr  or 
Rhenish- Woatphalian  coal  district — and  where  more  than 
200  firms  are  represented,  electricity  for  lighting  and  motive- 
power  purpnscs  has  been  madetooccupyaprominent  position. 
Various  dyiiamoaare  shown  in  operation  by  Schuckert  and 
Co.,of  Niirnberg;  and  the  Dents  Gas-Kngine  Work*  exhibit, 
among  others,  a  16  h.p.  twin  gai-engine  driving  various 
motors  of  the  Uoneral  Electricity  Comi>stiy.  The  build- 
ings are,  of  course,  lighted  by  electricity,  and  from  the 
macbinery  hall  two  installations  of  electrical  transmission 
of  power  a  distance  of  330ft.  arc  in  ojwratioii :  one  is  by 
Jorisscn  and  Co.,  of  Diuteldorf,  with  a  Lihmeyer  dynamo 
and  motor,  and  the  other  by  C.  W.  Hateoeiever  and  Sons, 
of  0uaaeIdorf,  with  Schuckert  dynamo  and  motor.  Venti- 
lating fans  are  naturally  in  iirominence,  but  there  does 
not  appear  to  be  any  application  of  electricity  to 
pumping  purposes.  As  regard*  minor*'  electric  safety 
lamp*,  0.  Pollak  and  Co.,  of  Frankfort,  the  Accumulatoren- 
fabrik  Uagen,  M.  Vorsler,  of  Jona,  and  F.  Fuldhaus,  of 
Cologne,  arc  the  exhibitors.  Wire  ropea  and  cables  are 
ably  represented  by  Messrs.  Folten  and  Guilloaume,  of 
Mulheim-on-thc-Bbinc,  Biicker  and  Co.,  of  ijchaike,  U. 
Grllto,  of  I>uaseldorf,  and  H.  Puth,  of  Blankcnstoin.  In 
ihe  grounds,  a  mining  electric  locomotive  by  Schuckert  and 
Co.  hauls  two  wHggon*. 

nncioipalTelephoneaforOlasgow. — Thefollowing 
memorandum  drawn  up  by  Councillor  Suirko  wa*  submitted 
to  the  Special  Committee  uf  the  Glasgow  Town  Council  on 
Monday  :  "A  cheap  and  efficient  telephone  service  i*  now 
an  absolute  necessity  in  large  busine**  centre*,  and  the 
larger  the  centre  the  greater  the  need.  In  QIaifgow  it  may 
he  said  to  be  indispeiuablo ;  nevertheless  our  present 
service  is  neither  cheap  nor  efficient.  Tfae  annual  rent  is 
£10  and  upward*  per  user,  whereas  in  Canada  on  tome  ex- 
changos  the  rate*  are  as  low  as  Zi  per  annum  ;  in  Holland 
they  range  from  jC2.  lOi.  to£6  ;  in  Qothenburg  from  £3. 6*. 
iniC.  lOi-,  according  to  the  sorvico  given;  and  in  Melbourne 
the  charge  is  £,&.  In  Stockholm,  which  has  two  very  com  plete 
telephone  systems,one  being  in  t^e  bauds  of  the  State  autho- 
riliea,  the  charge  is  ouly  X<.  t^.  1  Id.  per  annum,  whit:K«fiH«n> 
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tne  oonvers&tion  witJiiii  a  nditii  of  iiaarly  40  miles,  and 
the  service  is  a  very  superior  one.  It  is  interesting  to  note 
thut  Stockfaoltn,  with  its  population  of  228,000,  has 
upwards  of  8,000  lucrt,  while  Glasgow,  with  a  [lopiiUtion 
of  814,000,  has  not  more  ihan  S.SOO — there  beiiiK  one  sub- 
Kriher  to  erer;  37  inhabitants  in  Stockholm,  while  there 
is  only  on«  to  every  230  in  Q-la^ow.  In  order  to  give  m 
cheap  and  efficient  service  two  conrlitionsinnstbo  fiitfilleil— 
first,  a  compieie  twin-wire  syst«m,  combined  with  the  most 
modern  »ppliance,  must  be  provided  ;  and  second,  the 
strictest  economy  must  ha  exercised  in  the  expen- 
diture of  ca[Mtat,  so  that  rent  may  be  chargeable  only 
on  the  c0Ct  of  the  plant  actually  needuil  [ler  nser  in 
addition  U)  tha  usual  working  ex[ieiuos.  In  «iaall  places, 
where  there  are  few  wires  near  one  another,  and  where 
there  it  conscijiiontly  little  risk  of  contact  and  induction,  a 
sinitlB  wire  is  sufficient,  the  ettrlh  servinfi;  for  the  return 
current ;  but  brge  cities  cannot  be  efficiently  served  with- 
out a  double  wire  or  metallic  cirsuit,  because  of  the  con 
tinual  noises  and  interruptions  going  on.  These  arc  picked 
Qp  if  the  earth  is  used  for  the  return,  whereas  they  are 
not  beard  at  all  over  a  twin  wire.  The  electricians  of 
the  Poet  Office  and  the  leading  official*  of  the  TulepboDO 
Company  are  at  one  on  this  point,  as  proved  by  their 
evidence  before  the  Select  Committee  on  the  Telephone 
Bill  on  June  l.'i,  1992  ;  indeed,  it  is  understDod  that  the 
Post  Office  declines  to  connect  any  but  twin  wires  with  the 
new  systom  of  trunk  wires  it  is  erecting  throughout 
the  country.  The  amenity  of  the  city  i*  being  destroyed 
by  the  network  of  overhevl  wireii  running  in  all  directions, 
which  n^ed  not  exist,  and  which  are  a  source  of  no  incon- 
siderable danger.  In  order  that  the  Corporation  may  take 
the  matter  in  band,  all  that  is  required  is  to  ap|>ly 
to  the  Postmaster-General  for  a  license,  and.  after 
obtskiningit,  to  commence  operations.  Glasgow  has  already 
it«  electric^  department,  with  coniluits  laid  and  to  be 
be  laid  for  lighting  purpose),  the  conduits,  according  to  the 
opinion  of  the  engineers  of  the  Post  Office,  being  (]uite 
sultuhle  lor  tolophono  underground  wires.  It  can  therefore 
give  a  perfect  telephone  service  to  the  ciiiKcns  much  better 
and  more  cheaply  than  any  company.  Uelinblo  estimate^ 
in  detail  have  been  prepareit,  showing  that  for  a  capital  of 
about  £\S  per  user  the  latest  and  beat  system  can  be  laid 
down  in  Glasgow  within  the  mnntcipal  radius.  On  this  bisis 
a  thoroughly  efficient  service  could  be  given  at  an  annual 
chat^c  of  about  £5  per  user,  or  possibly  less.  .£50,000 
would  be  simple  capitni  for  a  start,  and  if,  as  is  likely,  the 
3,000  to  4,000  probable  applicants  for  whom  this  would 
provide  should  be  greatly  exceeded,  the  necessary  capital 
(or  addidonal  users  would  bo  relatively  loss."  After  con- 
sideration of  the  memorandum,  tbe  committee  unanimously 
agreed  to  recommend  the  Town  Council  to  apply  to  the 
Postmaster- General  for  the  necessary  license  to  establ  i^h  a 
telephone  system  in  Glasgow.  This  recommendation  will 
tw  considorud  by  the  Town  Council  at  their  next  meeting. 

Bisb  T«iiiperatnr«s.  —  An  electrical  process  for 
obtaining  temjieruturoa  very  much  higher  than  those  at 
present  realisable  is  spoken  of  by  MM.  E.  Lagrange  and 
Paul  Holio  in  the  Bidlriin  de  la  Sociutii  Belgu  d'lCleotriciens. 
The  authors  talk  airily,  though  not  without  restrictions, 
of  temperulures  of  800,0C0deg.  C ;  and  without  going 
(itrther  than  to  say  there  is  a  suggestion  of  something 
realisable,  it  may  be  still  deairable  to  give  an  idea  of  their 
statements.    The  voltaic  arc  gives  a  tcm|wratnre  oE  some 

■  3,fi00deg.  C.     Tbe  aulbors  studied,   in  a  pa|>er  presented 
'    last  year  to  the  AcMli^mie,  a  luminous  and  calorific  pheno- 
menon which  takes  place  in  certain  liquid  conductors,  at 

■  the  contact  between  these  liquids  and  one  of  tbe  electrodes 
^^  under  certain  cunditioos.    This  givos  rise  to  voiy  high  tern- 
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perature.  The  peculiar  characteristic  of  the  phenomenon  is 
the  formation  of  a  gaseous  sheath  of  high  resistance  around 
the  electrodea.  The  energy  of  ihe  current  is  tr«iu(i>r!jied 
into  beat,  and  as  it  is  at  the  actual  contact  of  sheath 
and  electrode  that  the  resistance  i$  localised,  the  most 
intense  heat  is  just  at  the  surface  of  the  electrode. 
Tbe  quantity  of  heat  given  off  per  square  oeotimeLre 
of   the   surface   of   the   electrode   is    equal,  per   second, 

to    the    product     — ,    where    E    is    tbe    potential 

between  liquid  and  electrode,  I  the  current,  and  8  the 
surface  immersed  expressed  in  cm^.  In  the  [laper  to  tbe 
Acadi'-mie  it  was  stated  that  tbe  luminous  sbeatb  formed 
after  the  difference  of  potential  bad  risen  to  a  certain 
maximum  variable  with  the  nature  and  conductivity  of  the 
liquid.  Tbe  current  density  increases  with  theconductivity,^ 
but  not  proportionally.  With  a  solution  of  Sfi-5  per  cent 
by  weight  of  sulphuric  acid,  at  75  volts  the  current  deuMtj 
is  Vi't  am|>orc»  per  square  centimetre,  which  gives  as  energ 
expended  per  second  957-A  watt-secouds,or0'233 calorie.  At 
increasingly  higher  voltages  the  current  increases,  but  less 
quickly  than  tbe  E  M.F. ;  it  seems  to  increase  very  nearly  as 
the  square  root  only.  If  the  dilToienco  of  potential  is  629 
volts,  the  current  will  be  three  limea  its  first  value,  or  37'5 
amperes,  and  tbe  quantity  of  beat  given  off  37  times 
greater,  or  0-323  x  27-fi'92I  calorics  per  second  per 
square  centimetre.  Now  this  airrent  of  37'5  amperes  at 
62.')  volts  (the  authors  point  out)  already  produces 
a  temperature  considerably  higher  than  that  of  the 
arc  of  equil  surface — that  is,  of  tbe  source  of  the 
highest  present  known  temperatures.  But,  further, 
it  can  be  demonstrated  to  what  heights  of  tem|)ora- 
turc  a  body  serving  aa  electrode  could  be  carried, 
under  conditions  easily  realisable.  Take  as  electrode  a  plate 
of  graphite  1mm.  thick  and  1cm.  square,  and  immttrse  it 
in  a  10  per  cent,  solution  of  sulphuric  acid  at  a  difference 
of  potential  of  1,S75  volts.  In  these  conditions  the  current 
is  62T)  amperes  jier  cm^  aud  tbe  toul  current  issuing  from 
the  two  faces  and  the  lateral  edges  114  75  amperes.  The 
electric  energy  transformed  in  huat  is,  per  second, 
IH'Tr.  X  1,875  =  271,406  watt-seconds,  or  6*'62  calorie*. 
Tbe  mass  of  the  graphite  plate  is  000015  kilogramme, 
talking  IT)  as  density  of  graphite.  The  8i>ocilic  heat 
being  taken  as  052  caloric,  then  the  64Tt2  calories  per 
second   is   the   heat  required   to   raise   the   plate   to   tbo 

temperature  of  ^^„^*^^^^^^  =  828,460deg.  C. 


This 
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calculation  has  evidently  no  physical  signification — it 
supposes  the  state  of  the  graphite  does  not  vary,  and  the 
specific  beat  remains  constant ;  it  leaves  out  of  account 
radiation  and  conduction.  Nevertheless,  the  G4  calories 
are  given  off  at  tbe  surface,  aud  in  one  second  :  and  it  is 
certain  that  at  the  end  of  a  second  the  plate  will  have 
attained,  especially  at  the  superficial  layer,  a  temperature 
inconceivably  greater  than  any  realised  by  present  motbods. 
Nor  is  this  all,  for  voltages  of  3,000  to  .'.,000  are  at 
disposal  if  required.  Tbe  authors  conclude :  "  The 
following  facte  are  to  be  observed:  (1)  When  a  current 
traverses  an  electrolyte,  the  latter  is  decomffosed  and  the 
elements  thus  liberated  are  deposited  on  tbe  electrodes 
in  nascent  state  ;  (")  at  the  contact  of  one  of  these  elec- 
trodes with  tbe  electrolyte  there  takes  place  the  calorific 
action  above  set  forth.  At  the  contact  with  tbe  electrode 
and  the  electrolyte,  therefore,  are  united  two  aetions — an 
electrical  action  and  an  excessively  intense  calorific  action 
which  are  of  a  nitlure,  under  certain  conditions,  t»  unabts 
chemical  action  to  take  place  with  very  s[)eoial  energy. 
On  this  account  we  think  it  well  to  draw  the  attontion  of 
chemists  to  this  physical  i^enomenon." 
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ELECTRIC  LIGHT  AND  POWER. 

BT  AKTBrn   p.  OUT.  ASSOC. HUL  IHST.  KLKCTKlCAb  EKUINKXM. 

fAli  rifkis  rfjtrved.) 

ARC  UGHXINU. 

(Coittiittud/nm  page  9.) 

DMuim  ef  Ugltt. — A  number  of  penple  complain  thAt 
tha  slaetric  liebt,  whether  in  the  form  of  an  arc  kin|i  or 
inauideMent  Unii>,  ii  irritating  tnd  |>attiful  to  the  eye  irbei) 
looking  al  it.  When  the  Um)a  are  otitirely  uncovered,  ui(i 
the  ejet  are  allowed  to  rait  on  the  nnkod  urc  or  Hlunenl, 
M  the  cue  muy  be,  the  alravo  trntiblctoinc  elToct  it  not  to 
be  worniorrf  at  It  miigt  bo  remembered  that  the  light  is 
of  very  great  intensity,  irrcxpuclive  of  tho  quuitity  of  light. 
«n<I  that  being  to,  concentrated  rays  require  di4|ier«ing  or 
diffating.  Daylight  is  light  in  the  moRt  perfect  diffuaerl  suie, 
and  the  source,  the  sun,  need  not  be  viaible  to  our  eyes  at  all. 
Uoonliffht,  which  is  borrowed  suulif^ht,  is  a  beautifully 
•oftened  light,  althousb  the  sha<luwii  are  itroiig.  Caiitratt 
tbeee  witb  our  metbodt  uf  nrtificiiil  lighting.  We  jirodiice 
light  by  ■priukling  about  a  gi'c.-kter  or  Rntallor  ntimber  of 
poinU  or  concentrated  tourcc*  of  light,  tho  light  being 
iDtenM  chne  by,  and  diminiiihing  rapidly  at  a  distance.  If 
we  vara  to  br^  up  tbcee  points  of  li^t  into  a  countieas 
number  oi  infinitely  nnall  soarGea,  placed  cloee  together,  we 
'  ould  then  obtaia  a  difl'used  cSecU  An  ideal  illumination  of 
.room  would  be  to  have  the  whole  of  the  ceiling  to  tJu-ow  off 
a  anbdned  and  diffused  light,  thus  converting  the  irritating 
aud  unfileasant  poinie  of  light  into  krge  luminoiiit  Kurfiiceo. 
A  moat  simple  example  is  to  coni|iitre  un  incandescent 
lamp  and  a  gu  jeL  It  in  much  cader  to  look  at  the  latter 
i|tlian  tlie  former.  Why  1  ftccause  the  electric  lamp  gives 
Ella  tight  from  off  a  slender  thread  of  cnrbon  raised  by  in- 
Etcme  heat  to  a  white-hot  state.  The  luminous  surface  it  here 
emoly  small,  but  extremely  intense.  On  the  other 
1,  the  light  from  a  gas  jet  is  given  off  from  a  broad 
and  the  light  h  not  inteDse.  The  quantity  of  light 
each  case  U  about  the  tome :  tho  former  being  a  concen- 
'  trated  light,  while  the  latter  is  lost  concentrated,  and  con- 
BOotMintly  more  diffiieod. 

We  bavo  not  made  one  jot  further  progress  in  the  art  of 
illumioatioD  since  Uie  days  of  the  ancients,  when  perfumed 
nk  w«ra  burnt  in  their  vessels  j  and  so  far  as  gas  is 
eooearaed,  we  have  taken  a  retrograde  step,  for  whereas 
the  oil  veaeels  were  costJy  articles  and  the  burning  ot 
good  <uls  producoa  a  )>lecuant  urid  null  liuht,  the  ugliiioii* 
of  gf»  bnckels  and  tho  foulnoc*  of  the  gas  burnt  in 
imirenally  known. 

The  intensity  of  the  light  of  tho  electric  arc  it  probably 
greater  than  any  other  artificial  source  of  light,  After 
gasing  at  a  naked  arc  for  a  few  seconds  the  eyes  wilt  be 
alnoel  bUoded,  juat  as  if  one  had  looked  at  the  sun.  The 
tanpentore  of  the  crater  bai  been  variably  catimaled, 
bat  S,000deg.  to  e,0O0deg.  C.  i^  near  tho  right  number. 
The  light  rays  that  are  emitted  from  the  glowing  crater 
are  only  about  10  per  cent,  of  tlie  total  rays,  the  other 
90  per  cenL  being  iTivitihIc,  or  tiirk  beat  rays,  and  yet 
tbb  source  of  l{j;ht  given  many  more  light  riyt  than  otbor 
[omu  of  artificial  illumin.ition  ;  for  example,  a  gas  Hamo 
givee  only  from  3  to  4  per  cent. 

Arc  lampa  are  now  rarely  nm  without  having  some  kind 
of  ^be  over  tbem,  except  when  used  for  lighting  up  large 
open  spaeae  belonging  more  or  leas  to  private  concerns— 
lilte  dockyards,  worka^  goods-yards,  etc.,  where  apuearauoe 
is  not  conskleied  provided  they  gel  the  light  Tliere  are 
•everal  different  land  of  globes  used  on  arc  Ump.-!,  each  of 
which  abeorbe  so  muob  of  the  light :  all  of  iliem  help  to 
diflose  the  light  and  to  lessen  tho  slnulows.  By  using  very 
thick  ]>or«elain  globes  a  ^rcat  amount  of  light  it  absorbed 
or  cut  off,  but  againtt  this  di^tadvantugo  mu^t  be  put  the 
fact  that  the  light  available  is  not!  difTusod  and  softened 
down,  thus  renucing  tho  intensity  and  preventing  deep 
shadows.  The  following  figuns  give  the  probable  amount 
of  light  that  is  cut  off  bydiSerent  globes  -. 
TaacuTioK  si. 

Clear  kIm*  10  to  9)  per  cent,  lots 

ntn  groDDiliilasB. .,....,. UUtoSD       „        „ 

TUekgKRiDdKlBBt SOto-W      „       „ 

IUb  epal  alaas  ID  to  50       „         „ 

niek  opal kIow „,..,_ S0ta6D      „        ,. 


So  that  the  liglit  can  be  toned  down  to  any  degree  by 
nsfng  a  stiitablo  globe. 

The  City  of  London  Electric  Light  Company  use  a 
lantern  having  panes  of  ribbed  prinmatic  glass,  whereby  the 
arc  light  ia  gTMtly  m^nilied  and  softened  down,  so  that 
the  light  rays  aro  well  difiused. 

The  value  of  a  light  for  any  particular  purpose  depends 
upon  its  composite  rays,  aud  the  superiority  of  tho  arc  light 
for  illuminating  [luqXMiea  can  easily  be  proved  to  be  much 
beyond  oil,  gas,  or  any  other  artificial  source.  We  will, 
therefore,  analyse  different  kinds  of  light,  and  briefly 
sum  up  their  composition  of  rays,  taking  the  sun  as  Iha 
standard. 

The  light  from  the  sun  is  composed  of  a  number  of 
homogeneons  colours  mixed  together  in  a  certain  profwr- 
tion,  and  forming  what  ia  called  a  "  apoctrum."  The  light 
given  by  the  t{)Cctnim  of  the  sun  is  colourless,  and  is  called 
white  light. 

The  coloor  of  any  substanca  or  matter  is  regulated  by 
the  kind  of  rays  which  it  abs'/iis  from  the  light  by  which  it 
ia  illuminated  ;  for  instance,  a  white  substance,  like  snow 
or  anything  with  a  white  surface,  does  not  o/ttOTA  any  of  the 
rays  of  the  sun,  but  re^ecli  them  all  back  a^Jn,  hence  the 
ap|>e&rs  colourless  or   white    in   daylight,   because 


snow 


the  light  of  the  sun  is  while.  A  black  surface,  on  the 
contrary,  like  coal,  absorbs  all  the  rays  of  sunlight,  and  so 
appears  colourless  or  black.  So  when  all  the  snu's  rays 
ara  visible  we  have  no  colour,  or  a  white  appearance,  and 
when  none  of  tbe  stin's  rays  are  visible  we  have  also  no 
colour,  or  a  black  appearance.  A  eub«lanc«  having  a 
yelloir  appearance  signifies  that  all  tbe  sun's  rays  an 
absorbed  except  the  yellow  rays,  and  these  are  reflected 
back,  thus  giving  the  yellow  tint.  After  this  preliminary 
expliiialioii  respecting  culours,  wo  can  now  realise  that  a 
substance  may  prvient  a  different  or  modified  colour  when 
it  is  looked  at  in  tho  light  given  from  some  artificial  source. 

The  light  given  by  gas,  oil,  or  candles  contains  ail  the 
colours  Uiat  the  sun  contains,  but  they  are  mixed  in  a 
different  proportion;  this  ia  the  same  with  the  light  of  tbe 
electric  arc.  The  tabulation  below  shows  how  the  various 
coloured  rays  mentioned  are  distributed  in  tho  throe  illuml- 
iianta— tho  sun,  gaslight,  and  the  electric  arc. 

The  electric  arc  light  is  much  nearer  the  light  ot  the  sun 
than  any  other  artiticial  light ;  consequently,  the  natural 
colours  of  things  are  teen  hetior  by  tbe  electric  light  than 
by  gaslight.  Gaslight  is  particularly  ricii  in  the  red  or  hfa 
rajs,  while  the  electric  arc  is  jarticubrly  ricli  in  the  vkJe 
or  chi'mieal  or  actinir  rays. 

Tbe  !irc  light  ia  invaluable  when  colours  require  matching, 
because,  with  tho  exception  of  a  very  few  shades,  all  tho 
colours  and  shades  known  to  us  can  bo  teen  jitel  as  they 
would  bu  in  the  light  of  the  sun  or  daylight.  A  certain 
eminent  silk  firm  made  a  thorough  trial  of  tbe  value  of  the 
electric  urc  in  their  mills,  and  they  found  that  out  of  about 
650  different  colours  and  shades,  there  were  only  seven 
thai  could  not  bo  matched  in  tbe  light  of  the  electric  arc, 
The  writer  cannot  recollect  what  they  were,  but  bronze 
was  ono  of  them. 


TiBtn-AVioN  22, — Colours  of  R*y^ 

Degree. 

Vello«-. 

Red. 

Vi»leb. 

Btiw. 

Ureea. 

Rich    ,.,  . 
Poor     ,    , 
Very  poor. 

Oa>. 
Arc. 
Sun. 

Are. 
Son. 

Arc. 
Sun. 

0»(L 

Arc. 

SUD. 

Gaa. 

Gm. 
Am. 
aan. 

Everybody  knows  how  impossible  it  is  to  distinguish 
between  shades  of  blue  and  graen  in  gaalight.  Tho  above 
tabulation  explains  the  reaaon  why,  there  gas  is  shown  to 
be  very  |)Oor  in  blue  rays,  but  very  rich  in  green  rays. 
A  green  nubstance  reflect*  a  small  number  of  blue  rays  in 
uddiLiiin  to  tbe  gi-eeii  rays,  and  a  blue  subatance  rejects 
both  blue  and  green  rays.  Thorofore  when  a  blue  cloth  is 
inspected  by  gaslight  it  will  api>ear  more  or  le»  greenish, 
because  gaslight  has  plenty  of  green  rays,  but  very  few 
blue.  On  account  of  the  great  number  of  violet  rays 
piesent  in  the  arc  light,  the  arc  lamp  is  of  great  use  in 
photographic  work,  such  as  tho  printing  of  nogativee,  etc. 

(To  ^  OitiXKMi..) 


I 


1 


THE  ELECTRICAL  ENGINEER,  JULY  14.  1893. 


I 


ELECTRICAL  MAINS  AND  METHODS  OF  LAYING.* 

BT  C,   n.   W.   BHHifi,   JILHE. 

Let  me  at  onco  lay  that  thia  paper  pretends  to  nothing 
more  than  «  kind  of  preliminary,  dealing  generall)-  Md 
olcmenUrily  with  many  rahjeoU  that^  to  m  thoroughly 
diBCUHU)d,  would  each  need  a  paper  of  an  elaborate 
character  to  itself.  The  riew  taken  is  that  municipal 
en^neen  have  not,  as  a  rule,  made  a  special  study  of 
electrical  matteric,  yot,  in  the  ordinary  course  of  things, 
they  may  be  called  upon  more  or  less  suddenly  to  deal 
with  lliusc  qiiCRtions,  Uenerally,  ao  far  as  my  experience 
goox,  those  nha  try  to  throw  a  little  light  <iii  lIi«  subject 
uUc  too  moob  about  dynamos  ami  t^<i  [anphcmalia  of 
the  generatin);  station*,  and  too  little  about  the  expensiTe 
part  of  the  plant  t'ei]uirc<l  (or  dislribnlion. 

The  memberii  of  this  inttitntion  are  responsible  for  the 
condition  of  the  roads,  streets,  and  pavements  of  iho 
lungdom~li«nco,  whatever  interferes  with  these  must  be 
considered  of  interest ;  but  in  addition  to  the  mero  main- 
tenance of  streets,  one  of  the  most  onerous  duties  of  the 
borough  engineer  is  the  giving  advice  to  his  council  in 
matters  electrical.  As  one  who  is  doubly  interested  in 
these  matters — on  the  one  hand  from  the  municipal,  an<l 
OD  the  other  from  the  electrical  standpoint — I  am  Daluially 
anxious  to  elicit  information  as  to  the  exact  condtlionH  each 
party  requires  fuliilled.  If  the  mutiici[ja!iiy— aa  I  hold  it 
on^ht  to  do^underlalces  the  production  and  distribution 
of  the  means  to  provide  for  the  aitiiicial  illumination  of  the 
district  over  which  it  holds  sway,  it  will  havg  full  and 
CDm|)lete  control  of  the  goiiuratiiig  stations  and  the  system 
of  dtsLrihntion. 

With  the  generation  of  electrical  energy  I  have  little  to 
do  in  this  paper,  except  to  assume  that  it  will  lie  gono- 
rato<]  either  on  the  bi}|;h  or  the  low  preiuture  system. 
If  generated  on  the  high-preasuru  syxtem,  it  m.->y  be 
either  to  give  contiituoiis  or  allurmting  ciirrutiU.  It  the 
alternating  system  i*  mioptwl,  mo^t  probably  a  diiTcront 
kitxl  of  main  will  bo  used  than  if  on  the  continuous  current. 
Tbo  rOiison  of  this  may  be  explained.  According  to  the 
researches  of  Lord  Kelvin,  Oliver  Heaviaide,  and  other*, 
the  phenomenon  which  we  call  eurrent  in  ultcrnute-current 
work  aflecta  onlf  the  external  part  of  the  conductor.  Tbe 
slower  the  alternations,  the  greater  the  sectional  depth  of 
the  conductor  that  tikes  part  in  carrying  the  current ;  the 
more  ra]>id  the  alternations,  tbo  less  the  depth  of  conductor 
80  actitig.  Hence  the  view  has  arisen  of  late  years  that  the 
conductor  is  more  of  a  directrix  than  anything,  aTid  given 
•liRicicntly  rapid  alternations,  the  action  is  a  mere  surface 
action  between  the  dielectiic  and  the  coniluctor.  Thus  the 
conductors  for  alternate  currents  are  sometimes  hollow 
metallic  tubes — in  fact,  coiijicr  tube*— in  order  to  obtain  a 
lailge  surface  area.  Mr.  (orianti  was,  I  think,  the  first  to 
arrange  the  outgoing  and  the  incoming  tubes  concentrically 
in  his  mains  from  the  Deptford  generating  station  to  the 
Charing  Crons  and  other  districts  siipplicH  from  Deptford. 

It  will  be  best  to  avoid  as  far  as  possible  the  discusston 
of  purely  electrical  mttters,  except  so  far  as  ibey  beai' 
directly  upon  the  object  of  tJiis  paper.  Assume,  then, 
that  we  wish  to  generate  a  given  quantity  of  electrical 
energy  and  utilise  it  at  a  certain  jmint.  What  diHorencc 
will  it  make  to  our  maim  if  It  is  generated  under  high 
pressure  or  under  low  pressure  1  The  honl  developed  in  a 
conductor  is  given  by  the  well-known  formula  C'li — 
"  current  s>|iiared  "  x  "  resistance  ";  from  which  it  is  seen 
that  a.  small  increase  of  current  may  mean  a  considerable 
iucroase  of  heat.  We  neither  want  our  mains  melted,  nor, 
in  fact,  made  hot ;  we  want  the  heal  evolved  at  the  lamps, 
for  elsewhere  it  means  loss.  The  heating  of  the  conductor 
inaeasea  the  loss  in  another  way,  as  it  also  increuos 
tbo  copper  reustance.  By  generating  under  high  pressure 
we  obtain  our  ([uantum  of  electrical  energy  with  little 
current,  the  energy  being  reurcsentod  by  the  product 
of  "  current "  x  "  pressure. '  In  the  formula  0  E, 
C  —  current;  E  ^  pressure.  Increuing  the  pressure 
moans  decreasing  the  current,  and  a  small  current  meaoB 
&  small  conductor,  which,  as  copper  is  generally  used, 

*  Paper  read  before  the  Incocpontod  AacociAtion  of  MuoioiiiM] 
nad  County  KnginMii  at  ibe  Annual  Ceoenl  M«otinK  iit  W«at 
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means  a  saving  of  copper.     On  the  other  hand,  the  current 
will  traverse  an^'  rood  it  c.in  lind,  and  it  goes  over  these 
roads  in  quantities  inversely  to  the  resistance  to  its  pro- 
gress these  roads  offer.     In  our  operations  we  want  it  to  go 
over  a  particular  road.and  notmearider  awayin  other  direc- 
tion, being  thereby  loal  for  our  work,  not  to  mention  the 
danger  arising  to  both  life  ami    propurty  from  it*  being 
whore  it  is  not  wanted.     With    high  pressure,  then,   we 
have  to  be  exceedingly  careful  as  to  the  insulation  of  the 
conductor.     Honco,  while  wo  gain  by  saving  copper,  wo 
lose  something  by  having  to  use  more  costly  insulation. 
Maine  must  bo  conslnictod  so  as  to  avoid  loss  from  heating 
anrl    loss  from    leakaj^e.     There  is  still    another  point   to 
which  attention  must  be  directed.     If  we  u.te  our  electrical 
enorcy    for    lighting    pur[)OBes,  we    want     the     ciirreiit 
to    be    as    large    as     possible    at    the    point    of     use, 
because   its  value  lor  the  object  in  view   varies  as  its 
square.     The  eleclricftl  energy  may  be  generated  at  a  high 
pressure  and  a  email  current,  but  it  is  used  at  a  lower 
pressure  with    larger  current.     If    our    apparatus    were 
perfect  wc  might  convert  2,000  units  of  pressure  (called 
volts)  X  2  units  of    current  (called    amperes)   into  the 
equivalent    energy :    100    volts    prcKKure    x   10   amperes 
current.     The   piece  of  ajiparatus  for  such  conversion  ia 
called    a   transform er.     Some  of    the  advocates  for    bi^b 
pressure  would  supply  a  transformer  to  overy  house,  other* 
prefer  a  transformer  to  a  group  of  houses.     Whichever 
plan  bu  adopted,  the  cost  of  transformers   has  to  be  con- 
sidered.    This  extra  [nece  of  apparatus  must  also  add  to 
the  cost  of  maintenance.     Further,  unless  the  transformer 
be  absolutely  cut  out  of  the  circuit  when  it  is  not  required 
in  the  production  of  light,  it  is  constantly  using  up  more  or 
less  current  in  order  to  keep  the  iron  core  magnetised, 
which  is  another  source  ol  loss. 

Summarising,  high  pressure  requires  loss  copper  in  the 
mains,  but  more  and  better  insulation.  It  requires  the  use 
of  transformers,  either  in  every  house  or  at  sub-stalions  for 
a  group  of  houses.  These  transformers  have  to  be  paid  for 
initially  and  have  to  be  mainLiinud  ;  they  also  lead  to  a 
smaller  or  greater  constant  lo^s  of  current,  Tbo  great  adv.in- 
tage  of  high  pressure  is  in  enabling  the  central  st.Uionto  be 
erected  in  places  whore  land  costs  less  Lhan  whore  the  posi- 
tion is  more  rigidly  defined,  where  fuel  and  water  are  more 
cheaply  obtained,  and  other  similar  advantages.  Low- 
pressure  working  requires  the  central  station  to  be  at  hand 
(according  to  the  calculations  of  Messrs.  Crompton  and 
Wright,  the  distance  must  not  exceed  from  2,000  to  2,500 
yards),  and  it  needs  more  copper  in  the  conductors.  As 
generally  adopted,  low  pressure  (the  limit  of  which  is  500 
volts)  aUo  requires  transforming,  but  in  a  dilTerent  way  to 
that  adopted  with  high  pressure.  This  naturally  leads  to 
a  few  words  about  the 

Three-lFire  Syskm. — If  we  have  a  dynamo  generating 
nt  100  volts  pressure,  the  pressure  ordinarily  required 
by  the  lamps,  the  current  can  be  used  al  that  pressure 
without  transformation.  There  must  be  a  com- 
plete conductive  circuit  (main)  from  one  terminal  of 
the  dynamo  to  the  other,  and  usually  the  lamps  are 
|>laced  across  the  mains.    Fig.   I  shows  this.     A  and  B 
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vo  the  two  terminals  of  the  machine,  A  being  the  positive 
terminal  from  which  the  current  is  supposed  to  start.  Let 
C  be  the  main  or  lead  from  A.  Lot  D  be  the  main  or 
lead  going  back  to  the  negative  terminal,  ii.  The  lampo^J 
L  L,  are  joined  to  these  mains  by  wires  as  shown,  and  tli8r 
current  from  A  divides  itself  equally  (if  the  lamp  resistances 
are  all  the  same)  through  these  wires  and  lamps.  Here  we 
want  two  mains.  Another  similar  dynamo  would  also  require 
two  mains,  or  the  two  dynamos,  working  separately,  each 
giving  100  volts,  would  require /o«r  mains.  We  can,  however, 
couple  up  those  two  dynamos,  so  as  to  get  from  the  coupled 
machines  a  pressure  of  200  volts.    This  is  done  by  connect- 


ing  iho  negative  t«riiiiiial  of  the  one  macbine  to  tb«  poatdve 
of  Ibe  olhei-.  a»  B  to  A,.  Fig.  2.  The  michinw  apart,  we  want 
the  maloc  C,  D,  £,  F ;  wheo  coupled  it  ia  found  Ibal  one  of 
tfa«  m&fnt,  D  or  E,  can  be  diapeneed  with,  suvinji  iti  coat, 
and  tbe  tjrittm  then  has  but  three  taaiD*,  u  in  Pig.  3, 
Tiis  central  main  bas  to  carry  only  a  diffwrence  of  current, 
h«nc»,  osuaUy  may  have  a  Iom  «octional  aroa  oi  copper. 
In  practice  the  area  of  copper  in  this  third  wire  is  made 
ball  that  of  Ibe  nmin). 
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TImi  lutul  prvwuru  bodruun  A  and  I),  ia  200  vultn,  hut 
Uctwoen  any  two  ol  the  mains  it  ia  only  100  volt*,  the 
praaure  required  for  the  due  working  of  the  lumjui.  Tbia, 
tlwn,  is  the  ihtoe-wire  system,  about  which  we  hear  so 
much,  and  which,  in  fact,  ia  atraiiBEormiiig  system,  without 
spadal  apparaliu,  and  without  much  of  the  loss  that  per- 
tains to  such  apparalu*.  You  can  easily  see  for  yourselvea 
how  the  tbree-wire  system  can  be  extended.  You  will  alao 
easily  im  tbat  there  comes  to  be  a  point  when  trauaformers 
are  to  be  prefeired  to  mains.  A  careful  examination  of  the 
subject  will  inevitably  bring  you  to  the  conclusion  that  tbo 
real  t«ct  all  round  ts  cost  of  maintenance  rather  than  initial 
cost.  It  would  take  toolong  to  diacusa  this  fully, but  one  pb.iso 
of  it  may  be  examined,  a,Dd  for  this  [larticulur  examination  I 
am  indebted  to  a  friend.  His  contention,  with  which  I 
fully  agree,  u  that  coat  |»rice  and  cost  of  maintenance  of 
tnitinssRect  diflcrontly  supply  companies  and  uuiniuip:iliLii'ii. 
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Awume  the  question  to  be  whether  to  use  the  very  beat 
rolcaoiaed  rubber  cables  (as  made  by  the  Silvertown  Com- 
pany or  any  equally  good  maker)  or  a  leas  costly  invulated 
cabfe.  The  test  of  time  so  far  baa  ahown  that  where  the 
beet  vulcanised  rubber  cables  have  been  carefully  made  and 
bid  the  coat  of  maintenance  has  been  very  slight,  while  the 
prime  duet  is  hitth.  The  whole  ijuestion  resolves  ilaelf  into 
the  coat  of  money.  A  supply  company  pays,  say,  5  per 
cent,  on  debentures  ;  »  muiiidpality  gets  afi  it  wants  at 
3  |>cr  cent.     Now  uko  tbe  two  c^scs  : 

1.  A  ptimc  cost  of  £12,000,  and  an  annual  coat  for 
mainteiunco  of  £S0. 

'2  A  prime  cott  of  £10,000,  and  an  annual  co«C  for 
maintenance  of  £^00. 

For  a  Supply  Company. — First  system  : 

£12,000  at  5  [wr  cent.  £600 

SinkinK  fund,  say,  at  2  per  cent 340 

Coat  of  maiiitenance 80 

Tot*l  £9S0 

Second  lystem : 

£10,000  at  5  [>er  cent.  £500 

Siiikin):  fund  at  2  [wr  cent. 200 

Cost  of  maintenance ...,.     300 

ToUl  £900 

FvT  a  Mwudpaltiy. — Y\n\  Byatem : 

£13,000  at  3  (ler  cent £360 

Siukiiw  fund  at  2  per  cent.  340 

Cost  of  main  tenanee 80 

Total  £680 


Second  system : 

£10.000  at  3  [lercent £300 

Sinkiti(;  fund  at  2  |>er  cent. 200 

Coat  of  maintenance „ , 200 

Total £700 

Theae  figures  are  taken  at  randon  merely  to  put  tbe  matter 
in  a  concrete  form,  to  show  that  the  greater  prime  cost  is  war- 
ranted by  the  results  so  far  as  the  municipality  is  concerned. 
They  get  batter  materials  and  better  work,  and  should 
obtain  bettor  results  because  tbey  can  get  their  money 
cheaply,  There  is  alao  tbe  greater  convenience  to  the 
public  when  the  mnintenauce  ia  low,  l^cau^e  oi  less  inter- 
ference with  streets  aurl  roads.  It  ia  thctefore  important 
to  you  to  know  not  only  the  purity  and  cooductivity  of 
the  copper,  and  tbe  insulation  resistance,  but  to  know 
whether  the  insulation  proposed  deteriorates  with  time, 
and  how  rapidly.  Unfortunately,  too  little  attention  baa 
as  yet  been  paid  to  this  item,  but  slisht  enquiry  will  prove 
that  in  many  cases  large  amounts  have  been  exi>ended 
which,  rigidly  examined,  come  under  coat  of  maintenance, 
but  have  been  placed  to  capital  account. 

It  is  im[iosaible  to  K<ve  the  exact  detaila  of  manulucture 
of  all  the  sjiecimenH  of  mains  Wore  you.  Tbey  are  alt 
from  well-known  maker*,  whoso  reputations  stand  high  in 
the  maiuifacturing  world.  Some  of  theau  6|>ccimons  are 
what  we  call  "armoured" — th;it  i»,  covered  with  a  pro- 
iuclin(!  wire.  This  is  a  mechanical  protection  which  will 
be  again  referred  to  when  considering  mcthoils  of  laying 
the  mains.  Other  mains  are  lead-cased,  this  load  coveriug 
being  almost  indestructible,  and  therefore  preserving  the 
insulation.  Wires  insulated  with  vulcanised  iiidiarubber, 
iuid  the  lead-cased  cables  are  now  almost  exclusively  used 
in  firat-claaa  inatallationa — if  we  except  the  use  of  bare  wire 
when  tbe  insulation  is  air. 

Wo  may  without  fear  take  tbe  practice  of  the  Silveitown 
Conipariy  (its  lim^thv  name  is  the  India  Rubber,  Outta 
Percha,  and  Telugniph  Works  Comjiany,  limited,  but  life 
is  too  short  to  say  tbis)  as  what  should  Iw  always  looked 
for  by  buyers.  Following  the  practice  in  the  manufac- 
ture of  submarine  cables,  they  subject  their  manufactures 
to  what  may  be  practically  termed  continuous  tests.  All 
vukaniaod  wires,  cables,  etc.,  are,  during  manufacture, 
subjected  to  temperatures  over  200dug.  F.  They  are  all 
tested  in  water,  with  at  least  ."lOO  voltn  preaaure,  after 
tieing  immeraeil  over  i\  hours.  The  t«*t  for  insu- 
lation is  taken  alter  one  minute's  electrification.  A 
certificate  of  tbe  tost  is  iasned  with  every  length 
of  not  less  than  110  yards  of  the  standard  vulcanised 
classes.  Of  course  the  high-pressure  mains  are  subjected 
to  tests  with  much  greater  pressure — ^genorally  double  the 
working  pressure.  The  specimens  before  you  have  been 
kindly  placed  at  my  disposal  by  tbe  Silvertown  Company, 
Messrs.  W.  T.  Henley's  Telegraph  Works  Company,  the 
Telegraph  Manufacturing  Company  (Helsby),  Messrs.  W.  T. 
Glover  and  Co.  (Salford),  and  the  iowler- Waring  Comiany. 
With  regard  to  lead-covered  cables,  the  system  of  covering 
uiloptuil  by  Messrs.  Siemens  is  almost  perfect.  The  lead 
lulw  is  produced  from  a  care  fii  11  y- pre  pared  solid  cylinder 
of  cold  lead,  which  is  forced  under  great  pressure  in  a 
hydraulic  press  to  flow  out  in  one  continuous  stream  round 
the  cable,  thus  forming  a  lead  tube  without  seam,  and  one 
which  therefore  has  no  tendency  to  open  at  tbe  seams  or 
allow  the  penetration  of  moisture.  After  leaving  the  press, 
every  length  of  cable  covered  is  put  under  water,  and  goes 
through  careful  testing  to  ascertain  beyond  doubt  that  it  is 
in  perfect  condition. 

After  these  preliminary  remarks  about  the  cables  them- 
selves, I  will  consider  the  methods  of  layiug  (I)  with 
bare  wires,  (2)  insulated  wires  and  a  drawiug-in  system, 
(3)  jirotected  or  armoured  insulated  wires. 

First— The  Bare-Wire  System.— In  order  that  you 

may  have  tbe  very  latest  information  as  to  tbe  practice, 
Mr.  Crompton  bas  favoured  me  with  the  det&ils  of  what 
he  ia  doing  at  Hove.  Feihaps  the  better  plan  is  to  give 
the  sjieciti cation  of  tbe  work,  which  ia  aa  toDowa : 

Electrical  Conductors  \t  Hovk. 

System. — Wherever  there  is  sufficient  depth  under  the 
footways  the  conductors  will  take  tbe  (Qn&^^]cAC(t:uti\i^j;s^ 
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I  at  bue  copper  (trip,  Etrained  aRainat  and  aupporUd 
porcolain  insuLaton  in  concrete  culverts,  as  sbown, 
.  i,  6,  and  6.  Wber«  there  u  imtufficJcnt  roou  under  the 
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Flo.  4. — IfODgilodlaal  SecUon  of  SuviouiK-ap  Box,  ibowing  ifodntit. 


footways(orth«MOiilvert«,ii)aulat«d  cable*  will  bo laiddrawn 
into  Da^-it'Crompton  cast-iron euinjc>,a>Rbown,Fig.  7.  If, 
offiog  to  tbo  pMitioD  of  tbe  cellan  ant]  otbor  ^taclea, 
tbore  is  insufficient  room  for  the  DaviB-Crompton  casings. 


Cmcrile  OuherU. — Tbe  ctilverte  will  be  constructed  as 
shown,  Figs,  8,  9,  and  10,  in  three  siisea — m.,  9in.,  16in., 
and  30iu.— for  tbreo.fivu,  und  noveri  conductors  respectively. 

The  HOctiuiial  area  of  eacb 
of  these  cooductoncan  be 
varied  from  -125  of  a  eq. 
in.  to  one  aq.  in.  Tbe 
walls  of  the  culverts  will 
in  no  case  be  less  than 
GIh.  thick,  and  the  bottoms 
will  1)6  not  less  than  4iiL 
thick.  Tbe  culverts  will 
bo  covered  with  self- 
faced  York  stone,  which 
will  be  bedded  in  cement, 
and  all  tbe  joints  made 
as  watertight  as  possible. 
Th«  concrete  of  which  the 
cnlrocU  are  to  be  con- 
Ntructed  will  bo  comjioBed 
of  one  part  of  cumnnt  to 
six  parts  of  ^oodpitbnllast 
or  shingle.  The  culverts 
will  be  rendered  inside 
with  cement  and  saud  in 
cemeat  to  one  yard  <d 
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the  pro|K>rtton  of  four  sacks 
sharp  pit  sand. 

Cement. ^To  be  fine  Portland  cement  weighing  not  Ims 

than  1121b.  and  not  more  tb:in    11  Gib.  (Kir  striked  boditl. 

^^_^  Briqnottcs  which  have  boon  placed  in  water 

7  16  or  17  hours  after  gauging,  at  the  eud  of 
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Flo.  7.— Cromploo-Uavii  3,  5,  and  T  way  Coeinit. 


Pic  S.— Londtncllna]  Sectloa  ot  Supporting  Box. 

wrougfat'iron  pi|»es  will  be  singly  laid,  corresponding  in 
number  to  the  cable  ways  in  tbe  casings.  Wherever  di* 
tribating  mains  are  laid  terviee-boxos  will  be  placed  at 
iiit«rrals,  so  that  any  house  along  the  route  may  be  readily 
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PlO.  tl— LODi^itudiaal  Section  ol  Strajnlngup  Bux,  sbowioK  Joint  of  KtHp,  with  Cnlile. 

conDect«d  to  tbe  system.  When  the  mains  cross  roads  or 
CBiTiageways  they  will  take  the  form  of  insulated  cables, 
drawn  into  Davis  Orompton  mifogs,  or,  in  exceptional 
pasee,  wrought-iron  pipes. 


seven   days,  to    have  a   tensile  strength  of 

not  less  Uisn  SflOtb.  per  s([Uare  inch,  and  at 

the  expiration  of  38  days  from  gauging  to  have  increased 

in  strength  at  lesat  35  per  cent.   Pats  loft  in  air  or  placed  in 

water  to  show  no  cracks  or  other  signs  of  deviation  of  form. 

Junction  attd  Seniee   Boxex. — 'ITie  junction  and   house 

service  boxes  will  be  con. 
Btructed  of  bricks  wherever 
Davis-Cromplon  ciuings  or 
pipes  Uke  tbe  place  of 
concrete  culverts. 

IhuiM.  —  Tbe  culverts 
will  be  efficiently  drainttd 
by  means  of  4in.  barrel 
drains  connecting  them  to 
the  gullies  or  sewers. 

Insulating     Oear.  —  TTie 
straining  girders  will  be  of 
cost  iron  dipped  in  Angus 
Smith's  composition.     The 
bars  on  which  the  support- 
ing insulators  rost  will  be 
of    the  beet   English    oak 
boiled    in   Stockholm  tar. 
The  straining  and  support- 
ing   ineulatora    will   be    of 
glazed    porcelain    carefully 
annealed.  The biidgc-poinos 
will  be  of  gunmetal  fitted  with  manganese  bronze  or  DolU 
metal  screws.     The  cajis  for  tbe  supporting  insulators  will 
be  of  gunmoial. 
DavitCrompUm  C'onnjTs.— These  casings  will  be  of  good 
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VUUbr  «Mt  frOD,  in  lengths  of  Utt  and  3ft.  roepectiroly, 
nd  vul  ba  coftbd  with  Angus  SmiUi's  compoaitioiL  These 
canngi  to  be  coDstmcted  with  three,  five,  and  seven  cells, 
to  oorreapond  with  the  three  suea  of  oulverLa.  The  five- 
iray  aod  MTen-vay  cuiinga  will  be  provided  with  two  extra 
cell)  of  smaller  dimenstooi  (or  the  r«c«ption  of  t«it  wire«, 
telO|>hone  or  other  si^nulIiDg  wires. 

Conductors — The  bare  copper  conductor  to  consist  of 
strip  in  every  eue  lin.  wide,  the  thickness  bein^  varied, 
ftooonlinit  to  the  HOlion  reijuired,  belwaeo  |in.  and  \'m. — 


at  7<).  per  pound.    The  making  good  of  pavements,  etc.,  is 
not  inoludM,  as  this  vnrios  con.stderably. 


.3  way  culvsrti  buxo*  crory  15  yards 
"  •■  11  » 

*^"  .   «  "  " 

3-way  Uavte-Qrompton  caaing    „ 

**  II  M  It 

'  M  II  I* 

Insulating  gear  for  the  system,  per 
yard  run 


14s.    5d,  per  yard, 

16s.  lOd. 

198.  lOd.        „ 

lOs.    3d.        „ 

13e.    3d. 

IQs.    Od.        „ 

6d. 
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Fro.  8.— Section  of  Wn.  Culvort, 


the  toUl  croM-wction  roquirod  being  built  up  of  u  number 
of  nicb  ttripe  supcrposod.  The  insuhted  conductors  will 
have  a  conauctivity  of  not  leas  than  98  per  cent.,  and 
the  insulating  material  will  be  Henley's  vulcanised  and 
OEokerited  indianibber,  the  inxulutton  resistance  being 
approximately  3,000  megohms  per  mile — the  test  beinj! 
applied  in  the  usual  manner,  in  immersion  in  water  before 
the  cable*  leave  the  maker's  worke.  The  conductors  used 
for  tost  wires  being  in  moat  cases  composed  of  three  '\... 
Hmtoy'a  A  A  quality  conductors  made  into  one  triple 
load. 
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Fid.  IO.-SecUonot201n.  CulTert. 


House  service-box. 
...  ISin.  by  9in. 
...  12in.  by  lAin. 
...     12in.  by  20tD. 


L 


Parffnait  Boxes. — ^Tho   pavement  boxes  will  be  of   the 
following  ioside  dimensions ; 

JuDctian-box. 
For  9in.  culvert  ...  Siin.  by  Sin. 
For  15in.  culvert  ...  24in.  by  15in. 
For  Mio.  culvert     ...     24in.  by  20in. 

They  will  conust  of  a  cast  iron  frame,  into  which  a  cast- 
iron  cover  closely  fits,  the  joints  being  made  watertight 
by  means  of  a  tongue  and  groove  joint  with  nuilutile 
l^ebing.  llM  cast-iron  covers  may  be  filled  in  with  cement 
or  asphalte  La  suit  sui rounding  footwMys. 

It  I',  of  «>ui->e,  im{>o]iiiible  to  give  exact  prices,  but  ibo 
following  will  assist  in  forming  an  idea  of  cost.  The 
prices  are  for  not  less  than  one  mile  of  Crompton  under- 
ground mains  laid  at  one  time,  and  on  the  basis  of  copper 


Tta.  9.— Section  o(  ISin.  Culvert. 

Co)i|ier  stripe,  jointed  and  strained  up 

in  (fo^tion lid.  per  lb. 

b   Hoctionul   area  cable  per  yard  run 

laid,  A  quality   Us.    9d.  per  yard. 

25  ditto  78.    3d.        „ 

125  ditto 4s.    Od.        „ 

Triple  potontiftl  lend  ]>er  yard  run  laid  2s.    Id. 

Insulated  Wires   and   Drawlng-ln.— The  system 

just  mentioneil  uses  bare  cuppur,  and  depends  upon  the 

air  for  its  insuUtion.      It  is  not  everybody  that  believes  in 

air  insulation  even    for  low  pressures, 

and  we  all  know  that  it  is  merely  a 

Question  of  moro  pressure  to  break 
own  any  air  insulation.  But  while 
dry  air  is  a  good  insulator,  damp  air  is 
not.  It  is  unnecessary  to  enter  into  a 
description  of  how  moisture  may  con- 
dense upon  wires  and  insulators,  and 
.  ^  ^     ,  thus  practically  get   rid  of  the  inntla- 

V    -.  J^' >;/'.'  tion  of  the  bare    wire.     The  troubles 

hitherto  arising  from  the  use  of  the 
bare-wire  system  are  said  to  be  less 
in  extent  than  when  using  insulatei.1 
wires.  I  simply  deal  with  the  fact 
that  both  systems  are  used,  and  while 
it  would  for  numerous  reasons  be  an 
admirable  plan  to  make  a  subway  or 
conduit  for  insulated  wires  it  would 
add  to  the  cost  of  laying.  There  are, 
broadly  speaking,  two  methods  fol- 
lowed— one,  the  lajing  of  iron  pipes 
itt  trenches,  aod  subsequently  drawing 
the  mains  through  these  pipea,  or  ioitead  of  iron  pipes, 
using  bitumen  pipes  or  casings.  Whether  iron  or  bitumen 
be  adopted,  each  main  should  have  a  *e))arute  tube  for  its 
own  use.  If  you  have  two  or  more  maioH  in  one  p]i>e  you 
cannot  draw  them  in  and  out  without  injury  to  the  insu- 
lating material,  and  it  is  imperative  that  this  should  bo 
injured  us  tittle  as  possible.  Drawing-in  boxes  are  built 
at  intervals  a»  required.  Usually  the  course  of  the  main 
is  first  laid  out  ana  the  trench  dug  to  the  required  depth. 
The  trench  is  made  in  as  straight  a  line  as  possible,  aiid  is 
carefully  levelled,  a  good  foundation  being  obtained  by 
ramming,  or  sometimes  by  a  layer  of  concrete.  As  long 
loneths  of  trench  are  operated  at  a  time  as  tho  authorities 
will  allow.  If  bitumen  casing.  Fig.  11,  is  used  these  are 
in  Gft.  lengths,  and  have  to  be  jointed  in  silit  so  as  to 
obtain  one  continuous  cuing.    If  I  may  d(^KM.^m%  W  ■*. 
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moment  it  ia  to  lay  ttiat  one  of  the  most  important  open- 
tdoDB  cODD6ct«c)  with  main*  is  tbe  jointing,  and  the  jointing 
of  the  e&flinp  ia  not  leai  iioportant.  The  ureal  objection  is  to 
moiKtur«,aiid  if  theca«ingta  not  properly  joinleii  luoitiltire  will 
get  to  tbe  insulated  wire.  Mice  and  rata  ura  aUo  pent*  to  )w 
avoided.     They  are  no  reapect«ra  »f  iniiulation,  and   no 


ooniODi 


Fio-  U. 


doubt  many  a  one  bu  met  hit  death  from  nibbling  where 
not  wanted.  To  resume,  two  Icngtbi  of  bitumen  are  laid 
ctoM  to  each  other  with,  aaj-.  Sin.  apace  between.  Mandrels 
are  pushed  tbrou(;h  each  hole  in  the  casinj;  joining  tbe  two 
aeli  of  holes  together.  Hot  bitumen  coticrele  it  then  run 
round  and  abapei  to  the  thape  of  tbe  origin;))  casing. 
The  manijrel  i»  furnished  with  a  hook  to  which  a  cord  ia 
attached,  so  that  when  withdrawn  the  conl  is  nin  through 
the  caainf:;  this,  of  course,  being  required  for  the  drawing 
in  of  the  Riain.  Where  mandrels  cannot  be  used,  the  eridgi 
are  butted  tog«tl)cr  and  a  saddle,  Fi|z.  12,  of  the  mul«ni1 


ria.  IS. 

placedround,  the  joint  being  made  sound  by  a  little  bitumen 
seared  with  a  hot  iron.  When  iroti  tubes  are  used,  similar 
care  is  taken  to  get  waterjironf  jnints,  The  drawing  in 
boxes  are  of  various  siKfts,  neneialty  constructed  of  brick- 
work, and  well  drained.  The  casings,  whether  iron  or 
bitumen,  project  a  few  inches  into  the  pit,  one  form  of 
which  is  sQown  in  Fig,  13.  The  cover  plates  are  of  iron, 
filled  in  with  cement  to  m.it«b  the  pavement.  The  cost  of 
this  system  raries  considnnblv    pnti.in.Hv    ihiiu]jh  the 


dilTerent  prices  charged  for  excavating  and  making  good. 
Tb(M  wo  may  take  it  tbat — 

Co«t  of  excavating  and  making  good  varies  from  3s.  6d. 
to  SOl.    To  whatever  this  cornea  to  must  be  added  : 

Cost  of  catine,  iron  or  bitumen. 

Cost  of  laying  casing — say,  2Jd.  to  3d.  [ter  yard  for  iron. 

Cost  of  cable  (10  per  cent.  olT  list  prices  delivered  in 
England). 

Drawing-io  cable,  jointing,  su|»rintendflnc*— say,  3d.  to 
4d.  per  yard. 

Drawing-in  boxes — say,  Is.  per  yard. 


Of  the  advantages  claimed  for  the  drawiug-in  system, 
that  which  will  commend  itself  to  your  notice  is  tbe  ability 
to  examine,  rciiair,  or  replace  the  wires  without  inter- 
ference with  the  street  tralSc,  and  without  much  inter- 
ference with  the  pavement  traffic 

Using  Protected  Wlre8.~Some  engineers  contend 
that  once  a  main  is  laid  it  should  not  require  rei>air  or 
replacement,  if  of  proper  dimensions,  properly  insulated, 
and  properly  laid.  They  therefore  adopt  a  main  covered 
with  iron  wire  or  tape  sufllciently  strong  to  resist  the  blow 
of  a  pick  or  a  shovel  and  lay  it  in  a  trench.  Others  modify 
this  a  little,  and  make  a  wood  trough,  into  which  the  wire 
is  placed  upon  a  bed  of  bitumen  or  other  insulating 
material.  The  trough  is  then  lilled  U[)  with  similar 
material,  the  lop  put  on,  and  the  trench  filled  in.  Service- 
boxes  are  plitcetl  at  intervals,  so  that  connections  can  easily 
be  made. 

In  cither  of  the  systems  mentioned.  It  is  often  arrangoil 
that  the  district  lighted  is  divided  into  smaller  areas,  each 
of  which  is  xupiiliod  by  ita  own  distributing  system,  o.tch 
«uch  distributing  system  being  supplied  by  special  feeding 
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wires.  In  tbme  cases  the  ends  of  the  feeding  mains  are  led 
to  distributing-boxes,  from  which  it  may  be  a  nnmlier  of 
[lairs  of  distributing  wires  arc  led.  Mcasri.  Sinmeos'ii 
arrangement  for  these  feeding-boxes  is  shown  in  Figs.  14 
and  15. 

The  feeding-boxes  consist  of  a  square  cast-iron  box  with 
11  cast-iron  cover,  over  which  is  a  KOpar.ite  manhole  frame 
reaching  up  to  the  level  of  the  roid  or  footway,  and  closed 
by  stone  slab  with  a  ring  holt  for  lifting,  or  by  an  iron 
frame  with  wood  iiaving  as  ciitum&tHnces  and  locality 
require.  In  the  cast-iron  box  there  are  two  seta  of  contact 
bars  placed    vertically  above  one  Hnnthpr.  i-e»lin'^'  on.  and 


insulated  by,  ebonite  iitllani,  one  set  being  for  the  positive 
and  the  other  for  the  negative  mains.  Opposite  each  of 
the  tetminals  belonging  to  the  two  contact  bars  are 
circular  holes  cast  in  the  walls  of  tbe  box,  which 
serve  for  the  introduction  of  the  tables.  Holes  in  the 
sides  of  the  boxes  which  are  not  immediately  required 
for  cables  must  be  closed  with  blind  flanges  and  india- 
rubber  washern  to  ]irevent  moisture  entering  the  box. 
Tbe  cables  are  fitted  with  end  ci>nnectinni>.  and  are  brougbt 
into  the  feeding-boxes  through  coupling  boxc».  Fig.  16,  which 
being  bolted  to  the  leeding-box  and  to  the  cable  hold  the 


_  MttT  rigidly  in  position.     Tho  coupling-boxes  are  filled 

'  with  hoi  compuiirii],  and  moisture  is  thiia  prevented  from 

entering  the  cable  ends  or  the  leedliig-hoxee.     Feeding- 

rbozes  for  cables  Utd  on  the  three- wiie  syslem  have  three 

ueis  of  contact  bars  iu«t«ad  o(  two,  but  wo  otherwise  uf 

the  nne  constructiou  u  thone  doscribed  above,  und  the 

cODiwcttoft*  are  made  in  cxtictly  the  same  manner. 


Tm.  19. 

Amiob|(  the  mains  which  are  laid  sccordin;;  to  the  last 
plans  are  thoee  of  Mr.  Furranti,  who,  fie  1  have  said,  taken 
conce«lric  ttlbea  uf  copjKir  unci  insulates  them  frORi  cnch 
'  other.  TtaeM  tubes  are  in  20ft.  lcn§;ths,  and  are  iuKiiUtod 
the  one  from  tho  other  by  means  of  waxed  ii;ipcr.  The 
paper  is  thoroughly  dried  and  then  saturated  with  wax, 
and  placed  xround  tho  inner  tube    by  mouns  of  rollers, 

fmt  proesure  being  put  upon  it  to  make  x  solid  insulation, 
be  inralated  concentric  tube  is  then  slipped  into  a  second 


the  inner  tube  of  the  hollow  coned  end.  A  tight-fitting 
sleeve  of  copper  is  driven  (or  a  distjinco  of  8in.  on  the  wiUtt 
conductor  of  the  main  to  which  it  is  to  be  jointed,  and 
firmly  gripped  b}*  a  special  tool.  The  two  cones  are  then 
inserted  one  within  the  other,  the  surfaces  having  been 
previously  warmed,  and  are  forced  together  an^  driven 
home  by  screw  clamps,  a  total  pressure  of  about  throe  tons 
being  employed,  while  under  this  pressure  the  copper 
eleeve  is  firmly  locked  to  the  outer  conductor  by  means  ol 
circular  corrugations.  The  sleeve  and  the  outer  insulation 
are  wrapped  at  the  junction  with  insulating  material 
until  they  become  of  the  same  external  diameter 
as  the  iron  tubo,  when  an  iron  sleeve,  30in.  long, 
over    the    joint    and    corrugated    down    at 


IS 
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tube,  whkh  is  similarly  insulated,  and  the  whole  slipped 

into  an  outer  iron  tube  to  act  aa  a   protecting    shield. 

cMeitod  wax  is  forced  in  between  the  tubes,  completely 

ling  thfl  space  and  making  the  iniiulution  perfect. 

But  the  princi{ial  reason  for  my  calling  attuntion  to  this 

[eoDcenlric  oonductor  is  from  the  interesting   manner  in 

[vhieh  Uie  joint*  ar«  mode.     The  «ccompaiiying  figure* 

S^ig.  17)  show  eec^oDS  of  the  main  and  method  of  jointing. 
□e  end  of  each  letigth  is  formed  into  a  long  projecting  cone, 
ho  other  end   into  a  hollow  cone  by  means  of  a  special 


Fio.  18. 


lathe.  This  operation  is  to  exactly  the  same  taper,  and 
the  lengths  are  capped  and  sent  out  to  where  thoy  are  to 
be  Laid,  jmnting  being  done  on  the  spot  in  tho  following 
naiuMr :  A  tight-fitting  copiwr  rod,  1 2in.  long,  is  driven  into 


both  ends.  Id  order  to  fill  up  any  air  space  in  the 
outer  insulation,  hot  wax  is  forced  througn  the  boss 
of  the  iron  sleeve.  It  Is  then  closed  with  a  gas  plug. 
Many  thouBaiids  of  joints  have  been  made  in  this  manner, 
and  when  carefully  done  have  been  satisfactory. 

Some  manufacturers  have  approached  the  jointing  of  con- 
centric cables — not  the  cop[ier  tubes,  but  concentric  wire 
cables  simitar  to  those  before  you  —  in  a  different 
manner.  The  system  adopted  by  Messrs,  Siemens  for 
straight  joints,  Fig.  13,  is  a  longitudinal  cast-iron  box, 
A,  in  halves,  for  the  protection  of  the  joint.  A  tinned 
brass  tube,  B,  to  connect  the  two  central  conductors, 
and  four  tirmed  metal  flanges,  C  C,  D  U,  with  two  tinned 
copper  bolts,  E  E,  to  connect  the  two  outer  conductors. 
Two  of  these  tinned  metal  flanges,  U  1>,  have  ebonite 
rims  round  their  circumference  to  prevent  the  internal 
fittings  from  making  cotitact  with  the  outer  caat-iroo  box. 
The  inner  conductor  is  jointed,  and  the  cast-iron  box  is 
made  watertight.  Fig.  19  shows 
a  T-joint  (or  concentric  cables, 
consisting  of  a  T-shaped  cast  iron 
box.  A,  in  halves,  for  tho  pro- 
tection of  the  joint,  a  tinned 
brass  socket,  6,  for  joining  tho 
central  conductors,  also  T*ahapod, 
aiid  six  tinned  metal  flanges,  C  D, 
with  one  tinned  copper  bolt,  E, 
four  tinned  steel  bolts,  F,  three 
tinned  steel  screws,  0,  and  two 
strips  of  tinned  sheet  copper  to 
CO!  meet  the  outer  conductors. 
Three  ol  these  tinned  metal 
llanges,  D  D,  have  ebonite  rims 
on  their  circumierence  to  prevent 
the  internal  fittings  from  making 
contact  with  the  outer  cast-iron 
box. 

There  are  si  mi  lar  arrange  m  on  ts  for 

jointing  lead-covered  cables,  but  the 

difficulty  of  deciding   what  to   say 

within  the  limits  of  a  short  paper  must  be  an   excuse  for 

now  expressing  a  hope  that  at    some  fntui-e  time  1  may 

perhaps  be  permitted  to  deal  in  an  elementary  manner 


Fio.  19. 

with  the  electrical  branch  of  the  subject,  and  m  considera- 
tion of  the  two  will  enable  us  better  to  decide  which 
combination  is  most  likely  in  practice  to  be  economicsl  and 
cfTeotive. 
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TO  00RBB8P0RDBHT8. 
Alt  Rights  liestmrd.  SurrHarief  am  Managers  of  Companm 
an  inviUd  lo  fvmUh  tuitiet  of  Mf4iingt,  Issue  of  Nev> 
tOiam,  Installatitniii,  Contraek,  eaid  any  informaium 
tptmttltd  with  EUdrifal  KngirK^ring  which  may  be 
inlerMng  to  mir  rtadt^s.  Inventors  an  informed  that 
nqr  acavnt  of  Omr  mvenlions  avbmittfil  lo  ui  wilt 
ncem  mr  i««(  eon-nderatum. 

AU  epmnuaicaimu  intended  firr  tht.  Bdilar  shoidd  bt  addrased 
C.  B.  W.  Bioos,  139-140,  Sali^mn/  Cmiri,  Flttt  Street, 
Leadon,  B.C.  Atumymmis  eommvnicaiions  teill  not  be 
noticed. 


TO    ADVBKTIBBBB. 

tAMrtiiementg  ihould  iw  addrested  to  the  Pi^iihei',  lS9-liO, 
Safitbtltf  Court,  Fleet  Strut,  B.C.,  and  shmdd  reach  him 
not  later  than  neon  of  Thwrtd^.  Spsoiftl  T«nns  fur 
a  teritt  can  be  arraitytd  vn  applicalion. 

SlTUATtONB  y*CART"  and  "WANT  PLACES"  Adiertiia- 
uwU  vlll  IM  diorffld  al  THRBE  WORDS  tor  ONE  PBHHV 
with  a  MIHIMUM  cliftr|t  of  SIXPKKCB. 


TO    SUBSCBIBBKS. 

"  Tax  Elkltrioal  KNtiiNiutK"  can  be  had,  by  Order,  fnim 
an^  !fewsagcnt  in  Totm  or  Country,  and  at  the  i<artt>u5 
Railway  Stations;  or  U  can,  x;  preferred,  be  supplied 
direct  from  tht  Offiet,  on  t)te  following  terms: — 

1;  moEithik 

...     13>.    Od 
..     Iflt.    bi 

Svbtcrxplitms 

payaltle     to 
Cimrl.    Fleet 


i  nioDUu  tt  TJitanlha 

UniUd  KiaKdom m.     3d.       ...     da.     bd. 

OOnr  PImmw. 4.,   UJ        ...     9a.     9d, 

(Poil  Ftm   PtyaUc  in  Adfance.] 

C%HM,  Post  Offiu  and  Postal  Ordm  for 
and  Advertitementt  should  he  made 
C  U.  W.  BI008,  J39-I40,  Salisbury 
SiresI,  London,  and  be  crossed  "  Union  Bank." 

BODHD  yOLUHBft. 

Col.  2.  of  n«u>  svrtts  of  "Thb  ULSutaicAL  ICtioi.tKiR  "  can 
'k  had  boHnd  in  blue  clolk,  ^tlt  Uttrrta,  prUt  S*.  dd.    Svhaeribcrs 
otn  hare  Ihtir  aren  captet  Oouiid  /or  ts.  tfd.,  or  eovari  /vr  bituinuj 
stilt  bt  obtaimd,  pnci  Si 


THB  NATIONAL  TELEPHONE  COMPANY. 

This  company  now  justifies  its  iiauie,  for  it  has 
encceeded  in  practically  obtaining  control  of  by  far 
the  larger  part  of  the  telephonic  interest  of  the 
country,  and,  according  to  the  report  just  issned, 
has  made  arraugcments  for  acquiring  the  Tele- 
phone Company  of  Ireland.  The  accounts  to  be 
presented  to  the  meeting  next  Tuesday  are  worthy 
of  carcfai  coneidoratiou.  Unfortunately,  with  all 
the  will  in  the  world,  the  exact  position  of  a 
company  is  rarely  obtainahlc  from  its  published 
accounts.  The  authorised  capital  of  this  company 
is  four  millions,  and  it  has  expended  some  £23,000 
over  this  huge  amount.  Some  £300,000  of  the 
capital  is  in  (i  per  cent,  preference  shares,  and  of 
debenture  stock  £726,-177  has  been  issued.  During 
the  past  financial  year  £344,776  has  been  expended 
on  purchasing  other  companies,  and  ir30.'>,7M  in 
constructional  work.  The  largeness  of  the  transac- 
tions during  the  past  year  are  soon  from  the  fact 
that  there  is  £70,000  advanced  by  the  bankers,,  and 
£120,000  by  the  New  Telephone  Company,  on  which 
interest  is  paid.  The  reserve  fund  seems  to  have 
been  used  to  the  full,  hut  of  course  the  most  impor- 
tant question  is  the  relation  of  the  balance  between 
revenue  and  expenditure  to  capital.  The  revenue 
account  shows  over  half  a  million  of  receipts,  against 
anexpenditure£2'il,218.  lis.  lOd.  less,  that  being  the 
amount  of  profit  to  be  dealt  with.  Of  this  sum, 
after  paying  parliamentary  expenses,  interest  on 
loans  and  debentures,  there  remains  a  balance  for 
the  shareholders  of  £181,502,  which,  after  putting 
£30,000  to  reserve,  admits  of  »  5  per  cent,  dividend 
on  the  ordinary  and  third  preference  shares,  and 
G  per  cent,  on  the  first  and  second  preference  shares, 
leaving  £2,194.  lis.  3d.  to  be  carried  forward.  The 
directors  in  their  report  say :  "  The  distribution  on  the 
ordinary  shares  of  1  per  cent,  less  than  in  the  pre- 
ceding year  is  recommended  by  the  Board  chiefly 
in  view  of  the  desirability  for  strengthening  the 
position  of  the  company  by  carrying  an  adequate 
annual  sum  to  the  reserve  fund."  Some  readers 
may  look  through  the  published  accounts  for  evidence 
of  allowance  for  depreciation,  but  an  item  under  that 
heading  will  not  be  found.  We  take  it  that  the 
directors  would  say  their  policy  is  to  maintain 
their  lines  in  the  highest  state  of  efficiency — 
that  such  maintenance  is  charged  to  revenue 
and  paid  for  out  of  revenue,  and  there  is  an 
item  of  over  a  hundred  thousand  pounds  for  main- 
tenance and  renewals.  That  policy  is  to  be  com- 
mended, but  we  do  not  think  that  the  value  of  the 
property  is  the  value  of  the  capital  expended  on  it. 
The  business  may  he  very  lucrative,  and  therefore 
lend  itself  to  the  much  watering  of  capital ;  but  the 
fact  that  such  a  lucrative  business  is  unable  to  carry 
its  shares  to  par  shows  a  source  of  weakness  some- 
where. This  report  and  hatance-abeet  comes  at 
an  opportune  moment.  Perhaps  before  these 
words  see  the  light  another  report  may  be 
issued — that  of  the  joint  committee  to  determine 
questions  of  telephony  w.  traction.  Will  this  report 
be  favourable  or  untiiivourahlo  V  If  the  latter,  what 
etTect  will  it  have  upon  the  telephone  interests? 
It  is  not  our  province  to  prodelcrminc  this  report, 
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bat  one  thing  is  evident,  that  if  it  be  nnfavourabte. 
the  National  Telephone  Company  will  bo  compelled 
to  alt«r  its  wholfl  system  to  a  twin-wire  sjiitem.  This 
work  mtiy  uot  have  to  bo  carrivd  ont  (it  once, 
but  come  it  mast ;  and  tbe  directors  are  evidently 
preparing  for  the  inevitable  by  increasing  their 
reserve  by  the  lai^e  sum  of  £30,000.  They 
have  epent  enough  money  in  trying  to  avoid  the 
twin  system  that  woald  have  gone  far  towards  pay- 
ing for  it,  and  it  is  time  wiser  counBel  prevailed. 
As  we  say,  counsel  may  not  be  needed,  and  the  work 
may  be  compulsory,  but  even  if  the  report  be  fnvoiir- 
ftbJc  to  tbe  telephone  interests — a  matter  consider- 
ably iu  doubt — we  think  it  would  be  fai-  wieer  for 
tbe  directors  to  hasten  on  the  change  rather  than 
to  delay  it. 


CORRESPONDENCE. 

Juitlct  bcDdJ  Ih4t  both  T>c  hvuM-" 


ACCUMfLATOft  TRACTION. 

SiK, — With  reference  lo  Mr.  Selli^n'a  remarks  in  your 
haue  of  tbe  Tth  insl.  on  acuumubtDr  traotion  and  on  our 
Btat«inenl  rt  tbe  maintenance  rate  of  t  J^l.  per  oar  mile  tor 
oar  calls,  wbellier  ibia  latter  be  ball)  or  othorwiie,  nt  any 
rate  it  is  founded  un  fact.  Of  cour«c,  tbi*,  by  itself,  does 
not  sum  up  the  adrantoEee  of  tbo  accumuUter  system,  but 
it  elimimtcs  iu  a  satixUctory  manner  tbe  only  doubtful 
factor  wbich  bithorto  csisto<l  in  estimates  of  the  running 
ezpensos,  and  if  taken  in  conjunction  with  the  other  results 
of  working — (1)  repairs,  none;  (2)  renewals,  none  ainco 
DMember,  lt^2;  (3)  supervision  and  allendaoce,  mixt  to 
Done ;  (4)  coal  bill,  reduced ;  (r^)  record  of  Rteppngcs 
from  all  catues,  almost  a  blunlc,  all  corroborated  by 
tbe  managing  director  of  the  Birmintfbam  Central  Tram- 
way Company  (Mr.  Csrrutbers  Wain)  ai  ibe  meetiiif; 
of  tbe  Tramways  Inatilute  of  Or  eat  Britain  ami 
Ireland  on  Jane  29 — then  vre  maintain  that  our  case 
is  proved  beyond  doubts  Whatever  tbe  outcome  of  tbe 
balance-sbeel  may  be,  it  cau  only  sbow  vrbetfaer  the 
management  has  understood  to  takead  vantage  of  lhoroug)ily 
efileient  cells  faandtd  over  to  tlium  to  mnkc  tbeir  lino  )>ny 
or  not.  The  cost  in  connection  with  tbe  working  of  our 
•ella  being  accurately  and  reliably  doterminnblo  to  within 
a  small  fraction  of  a  penny,  Iho  financial  results  of  any  line 
en  vbicb  they  are  used  will  depend  entirely  upon  tbe 
-.fluugeneDt.  Economic  boilers,  efficient  engines  and 
MynankOS,  motors,  '\nA  ^earin^,  sound  rolHnfj  slock  and 
tpennaneDt  way,  cheap  way-Ieavei,  and  a  careful  watch 
[onr  tbe  wages  expenditure  are  essentials  tn  suecefi;<. 
\71iere  all  these  points  receire  due  alientton  the  line  will 
^|ia}^  provided  the  traffic  warranta  it^  existence. 

We  did  not  say  in  onr  letter  that  the  working  of  the 

Bristol-road  section  of  the  Hirminghum  Central  Tramways 

ia  cheaper  thnn  any  direct- current  system.     Tbe  working 

is  not  io  our  bands  :  w«  have  no  voice  in  the  management, 

and  Dot  the  remotest  check  on  tbo  expenditure.     We  do 

not  believe  in  and  never  make  random  aiatementa :  they 

caunoi  lead  to  satisfactory  results.   An  offer  has  been  made 

>  by  US  to  the  Uinningham  Central  l*ramwaya  Company, 

^'UBUted,  to  work  tbe  line  ourselves,  guaranteeing  a  maxi- 

'  ttum  cost  per  oar  mile,  and   this  offer  we  understand  is 

Doder  the  consideration  of  their    Buard.     Iteganlinx  the 

I  Other  seetiODS  of  the  Binniugliam  Central  Tramway*  Com- 

''  inny's  system,  wo  did  not  mention  them  in  our  letter,  and 

codsequontly  could  not  bavo  indulged  in  any  comparisons 

tberewitfa.       How     the    "  baianco-sheot "    can      possibly 

enlighten   Mr.  Selloo  as  to    the  "  regular  and   reliable 

worlnog  "  we  confess  we  do  not  know:  we  always  expected 

tJie  "daily  returns  "  to  supply  this  information  in  the  most 

trostwortby  and  straightforward  manner. 

In  concituion,  we  beg  to  say  that  we  aball    be  very 

pleased  to  have  an  opt>ortnnily  uf  wbmitting  to  Mr.  Scllou 

I  eaeb  evidonee  as  will  we  are  confident    leave  no    doubt 

rhatertc  upon  his  mind,  if  bo  bu  open  to  conviction,  that 


we  are  birly  and  honestly  entitled  to  any  and  every  claim 

advanced  by  us  for  our  cells  and  for  acciimnUtor  traction  in 

this  correspondence  and  on  any  other  occasion, ^Votim, etc., 

U  ItROEKlI.\.N.  ^f■tnagor, 

Tbe  Epstein  Klectric  Accumulator  Company,  Limited. 

London,  W.,  July  11.  1893. 


ECHOES  FROM  THE  WORLD'S  FAIR. 

m-   ARTHUR   V.   CL'Y. 

The  follovring  jottings  are  t^keu  by  tbe  writer  from 
a  conversation  buld  with  a  friend,  Mr.  A.  L  C  Pell,  who 
has  just  returned  from  the  scene  of  the  Yankee's  "  Biggest 
Show  on  Earth,"  otherwise  known  a*  the  World's  Fair  at 
Chicago. 

The  buildings  at  the  fair  are  described  as  most  band- 
some  and  imposin;;,  and  their  appearance  would  lead  the 
casual  observer  to  imafjine  that  they  were  built  from  pnre 
white  mirbUt,  whereas  the  nfTuct  is  really  produced  by  wood 
and  plaster  oi  Paris.  Nearly  all  the  various  structures  are 
adorned  with  numerous  fine  moulded  statues,  which  give  a 
finishing  touch  to  their  beauty.  The  ilium  inittion  of  the 
grounds  by  night  presents  a  scene  of  wonderful  brilliancy, 
and  provides  a  perfect  feast  for  the  oyos.  Probably 
the  most  enjoyable  way  of  obtaining  ft  view  of  tbe 
buildings  and  grounds,  is  to  pay  "  half  a  dollar  for  tbe 
round  trip,"  and  kike  a  seat  in  one  uf  the  electric  launches 
which  ply  on  the  laganns,  then,  ssl  at  ease,  an  ever-  ^m 
changing  scene  unfolds  itself  as  the  boat  glides  on.  The  H 
heat  during  the  day  is  almost  unbearable,  and  it  is  only 
when  night  sets  in  that  any  relief  is  felt  and  walking 
made  pleasant.  The  firework  displays  are  on  a  grand 
scale,  \mnfi  undertaken  by  Messrs.  Pain  and  Co.,  of  London. 
AlmcMt  every  nation  under  the  sun  is  represented  in  the 
motley  crowds  that  swarm  about,  and  it  is  most  interBsting 
from  Some  vsntaKc  ground  to  watch  the  curious  sights  and 
incidences  that  will  cuntinually  present  themselves  to  a 
sharp  observer  of  humah  u(l<lrtie!i. 

Mr.  Fell  went  ont  primarily  on  business  for  bis  firm — the 
Laing,  Wharton,  and  Down  Construction  Syndicatft— and 
wtu  employed  in  testing,  at   the   works  of  tbe  Cieneral  ^ 
Electric  Company  of  America,  the  two  320kilowatt  direct-  fl 
driven  alternators  which  his  firat  are  about  to  instal  in  the   ' 
new  station  of  the  City  of  London  Electric  Light  Company 
at  Bnnkeide.     The  writer  was  given  to  understand  that 
these  machines  poMuxs  many  irngmrbint  improvements  in 
construction,  dotnil"  of   which  he  xotin  hopes  to  Im  in  a 
position  to  publish,  n»  they  will  dnubtlcxs  prove  of  great 
interest  to  centra  I -station  men.      The  electrical  elfiesency 
of  these  mucbines  is  reputed  to  be  extremely  high,  and 
from  a  low  load  of  oneaishth  to  the  full  load,  a  higher 
cfliciciicy  is  claimed  than  any  other  machine  of  similar  type. 

The  work  at  Niagara  is  progressing  reryslowly.  Although 
the  main  tunnel  is  cut  out,  it  has  yet  to  be  lined,  and  the 
bnsin  for  receiving  the  water  at  the  head  of  the  tunnel  is 
not  yet  built, 

During  a  short  Stay  in  New  York,  some  interesting 
information  concerning  central  station  work  was  picked 
up.  The  central -Stat  ion  engineers  there  seem  to  have  very 
advanced  views  respecting  economy — as  an  example,  iu  tbo 
new  Edison  station  no  less  n  boiler  |>ressurc  thnn  'jriOlk  per 
si|iiai'e  inch  is  used.  A  great  deal  of  the  steam-piping 
is  made  of  cupiwr,  and  where  wrought  iron  is  used,  the 
flanges  are  SJiu.  thick.  The  engineer-in- charge  stated  that 
now  they  never  put  in  steam-piping  m  duplicate,  because 
they  have  the  must  implicit  confidence  in  their  own  distri- 
buting mcthoJs,  and  be  quite  laughed  at  the  writer's  friend 
when  be  mildly  ventured  to  state  that  bo  thought  it 
sdvisablu  to  always  use  a  ring  system  of  pii>iiig  wherever 
possible.  Ono  halt  of  this  station  is  to  bo  worked  by 
triple-expansion  engines,  add  the  other  baU  by  <iuudru^)to- 
expanaion  engines ;  but.  t>erbaps,  the  most  striking 
feature  in  the  whole  station  u  that  concerning  the  economy 
of  beat :  every  breath  of  bol  air  is  taken  up  through 
chambers  itiside  tbe  station,  passed  through  the  main 
smoke-stack,  and  so  returned  to  the  fire-box  of  the  boilers. 
The  air  thus  supplied  to  the  boilers  is  at  a  temi>eraturo  of 
ItOOdog.  F.,  thiu  uving  tbe  heat  energy  ibal  otherwise  would 
have  boon  wasted  in  raising  the  air  to  that  temperature. 
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THE  CITY  AND  SOUTH  LONDON  RAILWAY 
CARRIAGES. 

Notice  bu  aJratdy  been  uken  in  these  colamnt  {see  the 
Eledrical  SnginMr  of  FtWiury  3.  1803)  of  the  s|>eciiil 
(enturcs  which  'liSereiitiiie  the  roUiog-BtocIc  use'!  on  the 
now  undergroutul  from  thiit  which  Js  uiiilomiiry  on 
ordinary  surface  line*  :  and  reference  w*«  ihnn  made  to  the 
atroDj;  reseniblanco  between  the  South  London  carria^ea 
and  the  tuual  type  of  tramcar  with  inndo  aetts  running 
tengtbwuys  u  opposed  to  the  ttanKvcno  teate  of  a  railway 
compartments  In  this  raipuct,  and  in  the  absence  of  any 
c\iutt  ilislinction,  the  South  t^ondon  line  therefore  ic  on  ii 
level  with  the  democratic  street  tramway. 

Since  it  is  more  than  hkoly  that  a  number  o(  other 
electric  linei — whether  underground,  on  the  nurfaco,  or 
devated — will  be,  u  regards  many  of  their  deuil*,  modelled 


efaeetiroR  canopy  ovorbend,  carried  on  four  jjiUars  of  steel 
rod,  and  are  littod  at  the  sides  with  Bostwick  col!a|>eible 
gatei. 

Down  the  centre  of  each  carriaj^e  rune  a  ponaffO,  and 
doors  are  Btted  at  each  end,  mide  to  ilide  in  two  nalres, 
so  that  aItbout(b  the  earriaect  make  up  what  is  practically 
a  vestibule  train,  yet  each  one  may  be — and  is,  wheo 
running — separated  from  the  others  by  closing  the  doors. 
Passengers  are  not  allowed  to  stand  upon  the  end  pl»t- 
forms  while  the  train  is  in  motion,  a  guard,  or  conductor, 
being  ))ut  in  charge  of  each  i>latiorm  to  open  and  close  the 
end  and  side  doors  as  required. 

The  carriages— as  isuy  be  soon  from  the  annexed 
engravini; — are  each  divided  in  the  oontre  by  a  traitsverse 
partition,  with  an  open  archway  the  full  width  of  the 
central  passage,  but  without  doors  of  any  kind.  This 
arrangement  gives  the  iupreesion  of  a  double  carnaga,  or 
two  compartmenta.    As  already  suted,  the  scata  are  |>!aced 


^icH    m1  *^MbjJ»iv'U:    JtAtU --t.il;     ftLi-L  -SuUlh    Loijlloi^  UhllnilJ^ 


Upon  the  most  successful  features  of  the  South  London 
I^ilway,  considerable  interest  will  therefore  attach  to  any 
accoaiit  which  may  illustiaie  or  rejircMent  in  a  new  light 
its  chief  char ncturiH tic*,  and  hence  the  [lublicatiun  of  lois 
brief  article,  together  with  some  engravings  from  photo- 
graphs not  at  yet  mode  public. 

The  general  aspect  of  a  train  upon  the  South  T>ondoii 
lino  will  be  quite  familiar  to  anyone  who  has  even  once 
travelled  on  it ;  but  there  are  many  at  a  distance  without 
opportunities  of  an  ioepection,  whose  interest,  however,  is 
keen,  and  for  wboee  benefit  may  be  set  forth  the  facts. 
Each  tmn  is  composed  of  three  carriages  and  a  locomotive : 
the  latter  have  already  lieen  described  at  length,  both  when 
the  line  was  opened  un<]  at  various  times  since.  Our  sole 
eonceni  is  at  present  with  the  carriages. 

I  Those  are  each  carried  on  two  foiir-wbeeled  bogie  trucks, 
end  are  so  connected  together  that  a  movable  platform 
carried  by  the  bogie  frame  swings  between  each  pair  of 
carriages,  buog  independent,  thoroforo,  of  the  carriage 
frames  or  bodies,     lliese   platforms  are  covered  with  a 


longitudinally  on  each  side,  and  are  upholstered  both  on 
the  seats  and  backs.  Above  the  back  of  the  seats  there  are 
fitted  into  the  side  of  the  cai-ria^es  ornamental  glans  panels 
and  mirrors.  Four  incandusceiit  kmiui,  supplied  with 
current  from  the  main  circuit,  nerve  to  light  the  interior  of 
each  carriage,  oil  lampx  being  also  provided  in  case  of 
emergency,  and  for  iite  when  the  current  from  the  line 
conductor  i.i  mc)raciit;iriiy  cut  ofl. 

Strong  reprusuntiitions  ought  in  this  respect,  however,  to 
bo  made  to  the  railway  company  in  order  to  obtain  some 
improvement  in  the  carriage-lighting.  The  line  voltage 
varies,  of  course,  very  considerably,  and  the  incandescent 
lamps  accordingly  are  found  to  Sicker,  greatly  to  the 
annoyance  of  passengers.  Some  arrangement  might  very 
easily— and  should  — be  made  for  the  employnient  of 
storage  batteries  of  small  size  and  light  weight  for  illumi- 
nating the  carriage  interiors.  These  coulil  be  carried 
oithoi  on  the  locomotives  or  on  the  bogie  platforms,  or 
else  underneath  the  carriage  soitts ;  and  upon  an  electric 
railway  one  ought  at  the  very  least  to  expect  ligbting 
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utpMlty  as  good  aa  may  be  leen  in  any  of  tli6  London 
anibiUOs  or  tramcarB,  where  iinatl  ttoruga  cells  and  incan- 
'daec«Dt  Umpa  have  come  incroaaingly  into  ncrvico. 

Tbe  carriuea  are  each  20ft.  long  over  the  body  framing, 
and  tlie  wkub  is  Cft^  lOin. — the  line  being  of  etaadard 
l^uge.  The  hoiebl  from  raii-level  to  crown  of  roof  is 
8ft.  4|iu. 


scantlings  and  panels  ;  yellow-  pine  for  the  roof,  ftoor,  and 
inaide  casing.  Hair  felt  is  inserted  under  the  floorboards 
and  in  the  sides  of  the  carriage  to  deaden  the  noise. 

The  bogie  wheels  are  Stt,  diameter,  and  have  Bessemer 
ateel  tyres  and  axles ;  the  centres,  or  bubi,  are  of  wrought 
iron,  Moulmein  teak  sections  being  built  uj>  to  form  the 
wheel  body  and  rim,  after  tbit  wcH-Known  plan  adopted  by 


l«t\\ 


^Iciv  i^i  iiitcnar  ol  ■.'-jrrii^'?    i.'il>  aitit  SoQlh  London  BlUntj'. 


The  whole  of  the  framework  of  the  bogies  ia  of  steel, 
and  so  also  U  the  main  frame  of  the  body.  The  side  por- 
tion of  the  main  underframe  is  made  of  a  girder  in  a  ihape 

•ome what  like  the  following,  |        | 1        | ,  i"  onler 

to  allow  of  the  bogiea  awingmg  round  on  a  curve. 

In  the  construction  of  the  body  the  tirincipal  kinds  of 
timber    employed    have    been   Moulmoin   toak  for  botii 


Manael.     Retaining  rings  of  the  Mansel  tjrpe  are  alao  uaed 
fur  aecnring  the  tyres  to  the  rims. 

The  axle  boxes  are  fitted  with  oil  lubrioatora,  and  pro 
vided  with  jutant  dust  shields.  Westinghooie  automatic 
uirbr^kfts  are  used  throughout  the  Iraiiiit,  being  oiieratod 
with  air  from  reservoirs  carried  njwn  the  trains,  and  filled 
when    neceasaiy    at    the    ttrmini   from   largg  ^a[tAJtu»Asr^ 
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reeotvoirs,  in  which  the  air  It  Ktored  at  i  ]>r««nire  of  SG\h. 
The  qiuntity  carrioil  on  cuch  tnin  is  u«uiillf  enough  (or 
30  stops  frum  full  xijcod. 

With  a  full  complement  of  pttesetigen,  the  aven^ 
Tetghl  of  the  three  carriageB  which  maka  up  a  siDf;le  tram 
may  be  taken  at  about  20  tons.  The  orijjinal  apeciBcaliona 
called  for  a  weight  of  4}  toiu  for  ooofa  earriaf^e,  but  thi» 
was  unavoidably  JiicreaKed  to  aix  tons  or  uvcr.  Thv 
iUuatrationa  that  accoin[iBny  IhcNe  few  details  of  tbo  South 
London  cariiuget  represent  a  conu>loto  train  and  tho 
interior  of  a  carriage  rospectivoly.  For  thoir  uao,  and  for 
the  pnncipal  facte  f;iTon  in  this  article,  acknowlodgmooi  is 
due  to  the  Ashbury  Railway  Carriage  and  Iron  t'ompaiiy. 
Limited,  who  ha^e  built  all  the  ^  carria)tes  constituting 
iisA  railway  comp&ny'a  rolling -stock.  F.  B.  L. 


COMPENSATORS  FOR  PALL  OF  PRESSURE  IN 
FEEDERS  FOR  DERBY  ELECTRIC  LIGHTING 
STATION.  MIDLAND  RAILWAY. 


Tho  illustration  is  taken  ftom  a  photo  of  a  new  com- 
pensator  tor  fall  of  presaore  in  feeders,  construoted  on 
oayeia'a  new  principle  by  Heesrs.  Mavor  and  Cuulson,  of 
GUiKOW.  The  oompensalors  have  been  ilunifine<l  by  Mr. 
W.  B,  Sayers  and  his  brother,  Mr.  J.  Saycr»,  of  Derby,  to 


when  a  bulinclng  current  flown,  owing  to  tlie  two  sides 
being  unc<iua1ly  loaded.  This  is  a  moKt  important  feature, 
as  all  engineers  who  have  oxporioiicc  with  tho  problem  of 
keeping  pressure  constant  in  a  three-wiro  systotn  will  iKroe. 
We  are  unable  to  describe  in  detail  tho  way  in  which  this 
reoult  li  obtaiued,  as  the  patenting  process  is  not  yet  com- 
iilcto.  Two  sets  of  com puiisA tors  have  been  constructed 
tor  the  Derby  station — one  to  carry  a  maximum  current  of 
r>00  ntnpcres,  and  to  rniae  the  pressure  in  the  proi)ortioii 
of  one  volt  (or  every  95  amperes  of  current  flowing,  and 
one  to  carry  a  current  of  100  amperes  and  to  raise  tbe 
pressure  in  the  proportion  of  one  volt  for  every  50  amperes. 
Id  each  case  the  third-wire  arrangement  is  adapted  for  the 
two  outer  conductors  of  the  three-wire  system,  each  having 
a  sectional  ■ai^h  twice  tkat  of  the  central  eondoeton. 


SIMPLE  APPARATUS  FOR  COMPARING  THE  MAG- 
NETIC PROPERTIES  OF  DIFFERENT  KINDS  OP 
IRON." 

BT  DB.   BBDN-KSCHKNOCRG,  OKBUKOM. 

This  apparatus  Sftrres  the  purpose  of  comparing  difierent 
kinds  ol  ir»ii  with  regard  to  the  &tren(;th  of  the  total  and 
residual  magnetism  witli  given  magnetising  forces.  The 
apparatus  consists  of  a  right-angled  frame  of  foiu*  wrought- 


I 


I 


I 


keep  the  proasure  constant  at  the  distant  ends  of  tho 
feeders  in  a  low-pressure  three-wire  system.  They  will  he 
placed  in  the  engine-room,  the  current  to  the  feeders  which 
they  control  passing  through  them,  by  which  means  the 
pressure  Is  automatically  raised  by  an  amouTit  juitt  infTicieiit 
to  con]>ensate  for  the  drop  in  the  feeder*  with  whatever 
currentroaylie  flowing,  thus  dispensing  with  hand  regulators 
and  also  the  necessity  (or  pilot  wires. 

The  compensators  proper  consist  of  a  pair  o(  low-tension 
series  characteristic  dynamos,  mounted  on  tho  same  shaft 
and  driven  direct  by  a  motor  at  a  constant  speed.  The 
current  to  the  extromo  positive  feeder  traverses  one  of  the 
armatures  of  the  compensators,  and  that  to  the  extreme 
negative  feeders  tiaversea  the  other  armature,  and 
the  current  to  each  feeder  In  so  doing  jiroduccs  a 
magnetic  flux  |>rO])0rlional  to  itself  through  the  nrma- 
ture  and  keeper*,  which  form  magnetic  circuits.  The 
magnetic  induction  reacts  on  the  winding  of  the  arma- 
ture, causing  an  addition  o(  pressure  also  proportional  to 
the  current  passing,  adjustments  being  made  so  that  the 
amount  of  tho  added  pressure  exactly  compensates  for  the 
drop  in  tbe  feeders.  The  manner  in  which  this  result  is 
obtained  is  described  indetailin  Mr. Sayers's paper  lecently 
read  befoie  tbe  Institution  of  Electrical  Engineers  on  the 
"Prevention  of  Sparkiug,  etc."  In  order  to  compensate 
for  the  drop  ol  pressure  in  the  third  or  ceiitre  wire  when  a 
current  is  flowing  in  it,  this  current  is  led  around  the 
respective  kecpora  in  such  a  manner  as  to  cnm|>cn>ute 
^xnctly  tor  tbo  disturbance,  which  is  caused  by  tbe  drop 


Iran  pieces  or  blocks,  B^,  B.j.  B^,  It,,  screwed  one  to  tbe 
other;  a  coil,  .S,  for  magnetising  ;  the  piece  to  be  tested,  I', 
placed  in  the  coil  and  screwed  to  the  block  \ ;  and  -i 
wrougbt-iron  plate.  A,  which  fit^  in  exactly  between  the 
[liece,  P,  and  tbe  block  B,,  atxl  may  be  pushed  up  by 
the  lever,  H,  in  ilie  dlraction  jterpendicular  to  tbe  block  B,, 
(iOthiititmaybocniilyiidjiiKted  ortakisn  oulof  cotilaelwithP 


FlOS,    1    A«l>  % 

There  are  a  few  turnn  of  Ibin  wire  round  theplate.  A,  and  the 
ends  of  these  may  bo  joined  with  a  ballistic  galvnnometei-. 
If  a  current  bo  sent  through  tbo  coil,  S,  then  B,,  B^,  B,,  B^, 
with  P  and  A,  form  a  magnetic  double  ring.  All  Ibo  lines 
of  force  that  go  through  P  must  also  go  through  A  ;  if, 
then,  with  a  piven  fclrenijth  mspnoliBstion,  this  plito  bo 
*  Abntraoted  from  the  SttHrvittiniuTHt  ZtitMhrift. 
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•ntirely  taken  out  of  tbc  mHgnetic  circuit,  <o  that  it  does 
not  cut  any  of  tho  Hoes  of  forc«  passing  tbroiigta  the  test 
piece,  it  follows  tlut  tbe  induction  efiiBct  upon  the  wire 
roood  the  pUm  will  kivo  a.  measure  of  the  total  uumber,  Z, 
of  Mot*  of  loroe  whieb  in  cloaed  magnetic  circuit  go  through 
t^  t«t  |HMe,  P. 

Nov,  if  the  nueiielising  current  of  the  coil,  S,  be  inter- 
rupted, with  closed  circuit,  tboro  will  remun  Z  liau  of 
force  of  residuary  magnetism,  which  can  similarly  be 
measured  by  slidio);  the  plate,  A,  out  of  the  circuit.  And  if 
tbe  platA  be  again  placed  in  position,  the  magnetising 
current  beine  interrupted,  a  meatnre  can  be  obtained  for 
tbe  liow  of  iOTcc  which  are  itil)  reaidiiary  in  the  iron  ring. 
Tbdeo  lines  of  force  are  found  to  bo  to  few  that  tboy  may 
be  taken  into  account  only  tor  chcckine  and  correction 
poipoaee.  All  the  pieces  tested  by  Dr.  Uehn-Efchonburg 
were  parallelopiped  in  form,  ihe  length  being  25cm., 
and  tbe  eroee^ectiou  81  square  cenlimetres.  Tbe  plate.  A, 
tna  1cm.  thick,  and  iu  crosa^ectioD,  aa  aUo  that  of  the 
piecea  Bj . . .  B^  etiual  to  th;it  of  tbc  test  piece.  The  coil  hud 
300  turn*,  in  wverftl  sections.  The  current  was  prodnceil 
by  an  accumulator  bnttory.  Tbe  strength  of  tbe  cnirent 
was  measured  by  a  Siemens  dynamometer.  All  soiu^ces  of 
MTor  from  aelf-induction,  etc.,  were  eliminated, 
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Pio,  3. 

TTie  eipcrimontB  referred  to  six  kinds  of  iron  :  (1) 
wroQgbt  iron,  (2)  i'ilson  cast  steel,  (3)  Itemscheid  I.  east 
eteel,  (4)  Kemscheid  II.  cast  steel,  (5)  Belgian  cast  st«el, 
(S)  casv  iron.  The  curve  for  wrought  iron  was  taken  as 
DormaL  In  the  curve,  diagram  3,  only  tbe  curves  for  two 
Idnds  of  cost  steel  are  shown,  tho  other  curves  lying 
between  tbom.  The  conditions  of  tho  experiments  were 
raried  as  to  incnjue  and  decrease  of  the  magnetising  force, 
and  tho  results  for  a  given  magnetising  force  agreed 
remarkably  well  in  repeated  tests.  The  experimente 
ehowed  that  the  number  of  measured  linos  of  force  with 
doead  magnetic  circuit  was  greater  at  the  moment  of  form- 
ing tita  nagnetinnf;  current  than  at  its  cessation,  and  that 
the  difference  increased  with  increasing  ampere  turnN,  and 
was  greatett  where  tbn  residual  raagnetiim  was  greatest. 
The  magiietitation  of  the  iron  was  continued  up  to  satura- 
tion. 

Finally,  it  may  be  mention  that  tho  lover  used  in  the 
experiments  was  about  three  metres  long  and  5cm.  thick, 
and  that  a  considerable  pull,  corresponding  to  about  30kg 
(G6lb.),  was  required  in  some  of  the  tests  to  cause  the  plate 
to  slide  out  of  the  magnetic  circuit. 


ELECTRIC  LIGHTING  PROVISIONAL  ORDERS  AND 

LICENSES. 


REPORT  BY  THit  BOARD  Of  TRADE  KESI'KCTINC;  THK 
APPLICATIONS  TO  AN'It  PROCKEDINKS  OF  THK  BOARD 
or  TRADE  UNDER  THE  ELECTRIC  LIOHTING  ACrS 
DtJRINti  THE  PAST  YEAR. 

lie  fdlewkn)!  application*  far   provialonnl   orilora   h^vo   been 
received  by  tbt  Board  o(  Trade  since  tbe  date  ol  tlie  iMt  report. 


NnniQ  of  PromoUn. 

Muriclieslor  Edlson-Swan  Com- 
pany, Limited. 


Tlio  Local  Etoanl. 


Do. 


Do. 


Urighlon 
Light  O 

Corporation. 


and    Hove    ElocLrlc 
'ompany,  limited. 


Do. 


Tlie  Boaid  of  Works. 


The  Vestry. 


Do. 


Title  ol  Onlar  and   Uesori]>(lon 

of  Area. 
AltrincJinm  and  Bowdon  Hl«o- 
i.iic    I.iuhtinir    Order.      Tho 
iMceX      Itoard      Dialricta     d 
Altiiiichani  luid   Bovdon  and 
a  poriioii  of    tlio  Discticc  ol 
the  Iturtil  SHiiitHry  Aiitliority 
for  the  Altrliicbiiin  Uiiiuii. 
BaiDCt     Locral     Bant>J     Eloulrio 
LightinK  Ordor.     Tho  District 
of  the  Ixicnl  lionrd. 
B<>ckenh.tni     Electric    LishtinK 
Oril(>r>  A  portion  of  the  I'arisD 
of  Beckon  liHin. 
Bridgend      Electric      Ll);htiiig 
Omer.     Tho   Urbtin  Hanitary 
Di^lriot  of  Biidsond, 
Brighton  Eiccuic  Supply  Order. 
The    Municipal     Borounh    of 
Bi'ighMii. 
Colo  1 1  ester     Electric     LiKhUiw 
OriJer.      The       Rorougn      of 
Cole  heater. 
EccluE  Electric  LigbtiiiK  Order. 
Municipai  BotouKh  nfEocW 
The  Coi'STT  vf  Losnoji; 
Uackney    Eleotrio     Lightinic 
Order.     The  District  o(  Ibe 
Rourd    of    Works    tor    the 
ll.vknoy  Diatriet. 
I!i>iiiiii(ii''tiilth  Eloctric  Liicht- 
iii;,'  Orilor.     Tlic    Parliih   of 
HHmtuorpmitti. 
Islington     Electric    LigbtinK 
Or^or.     The  Parish  of  St. 
Mnry,  Islington. 
Islington    Electric     Ligbtini; 
Order.     The   Parish   of  St. 
Mary,  Ishngton. 
Poi^Hr  District  Electric  Li^ht. 
ing  Oftter.    Tho  lH«(ricC  of 
the  Hoard  oE  Work*  for  Iho 
Poplar  DiBlriat. 
St.  Uary.  IsUdkIoii    iNoiib) 
£loctrioiLy    Supply  Order. 
A  portion  of  the  WtWi  of 
St.  Mary,  Islinjclon. 
NcwRullo  a[>ooTyiio     Etoctrio 
Lighting   Older.      Tlio     City 
and    Connty    of     Nowemtlo- 
Ujioii'Tjno. 
N4<» market    EliK^tric    l.lj{htlnf( 
Oilier.    The  Urban  Sanitary 
District' of  Nuwiiiiirkst, 
I'nrtick  Electric  Lighting  Order. 

Tho  Buri-h  of  Pnrtiok. 
Roodina  Electric  Suppl):  Order. 

Tlio  Borooiih  of  Road  ins. 
Taunton  (Coi|iorfttionl  Elcctiic 
[.i^liMiig  Older.     Tho   Muni. 
eipal  Boroiiuli  of  ThuhIoh  and 
a   portion   of  (lie   Dictriot  ol 
the     Taunton     Uiiiuu    Rural 
Sanitnry  Authority. 
Of  thcM  upplioatioDa  (18  in  nambar)  11  wor«  made  by  local 
authorities,  and    lovoii  by  companicn,  while  ux   related   to  tho 
county  of  !.ondon. 

In  one  Instanco  an  application  was  reoolved  froni  tlio  looal 
Hutlioritv,  and  another  applicallon  1  row  a  CMiipany,  f or  Uw  same 
iiruu.  uiiil  a  second  ooin|>any  applied  for  an  order  in  respect  of  a 
(Hirtion  of  that  area.  An  order  wna  granted  to  the  local  aulbority, 
and  tho  uppltcnlioiifl  of  the  compnaieH  were  refuved. 

Tho  follOH  ing  aUtcniont  shows  the  manner  in  which  tho  vniioiu 
appLcstioni  have  boon  dealt  with  : 

Title  of  Order.  How  dealt  with. 

Altriiichninuiid  Bowdon  Electric    Order  granted. 
LiKhtinK  Order. 

Brinhton  Electric  Supply  Order    The  promotrrn  foiled  M  (troduee 

the  conncnt.  of  the  local  iiitthO" 
rity,  and  tlie  Buar<l  of  Trade 
directed  that  a  looal  enquiry 
■honld  be  held.  After  eon- 
Bidcrntion  of  tho  rejnrt  made 
by  tho  inipector*  appointed 
to  hold  l!lio  enquiry,  the 
Board  of  Trade  wero  e( 
opinion  that  no  reasons  bad 
h«en  advanced  saAcienl  Ui 
lusllty  them  In  diapenabiK 
with  the  mneent  of  tbc  locM 
authority,  and  refosod  to 
grunt  tho  order. 
Tbe  local  authority  are  them- 
■olvM  aupplyl^  eleetticfll 
energy  under  a  provisional 
order  obtained  La  1SS3. 

Rnrnet    I/>cnl    Boanl    BlecUle    Order  giaated. 
LightiuK  Order. 


County     of      London     Bleotrio 
Lighting  Company,  Limited. 

The  Board  of  Works. 


Uullowny     Gloclrlctty    Supply 
Company,  Limited. 


KeireaaUo'Upon-Tyno    Electric 
Supply  Company,  Uraitod. 


Britlah  Electric  Light  C-ouipany, 
[.iniit«d. 

The  Commtssiurier*  of  Polloe. 

Iteoding  ELoctrio  Supply  Com. 

[uny.  Limited. 
Corporation. 


Tflle  of  Order. 
BoclMnliam    Electric    LighUnK 

Order. 
BriilK«od     Electric     Linhttng 

Ordor. 
ColchoHUr     Electric     Ufctitlni! 

Ordw. 
BcoIm  Elootrie  LStthtiug  Order. 
Tiw  Couxrv  or  ljoxt«>»  : 
ItackMiy    Eloctdc     LI|[hUn|i 

Ord«r. 
H»inmer*inith  Glvotric  l.iKhb- 

iag  Onler 
UlioKMn    Electric     tJ|;litinK 

Ot3cr  tVcatry). 
Uinffton    Elentric     tJKhtiag 
Order  (County  of    Lnndon 
Electric  LIfcIitlaK  Company, 
I.Aiiilted>. 
■"oplar  Diilriet  Electric  Ligiit- 

iuK  Order. 
81.   Miiry,   InliiiKlon    (Kortb) 
Eloctiictt}-  Sup[ily  Order. 

Xawciu>llD-a|ion>Tyno     Electric 

LiKbUnj;  Order. 
NawraarliM    Electric    Lit^bllii^ 

Ofd«r. 


How  dwdt  with. 
Order  giaDted. 

Do. 

Do. 

Ih). 

Do. 

Do. 

Do. 

An  order  ww  trranted  to  tho 
VcMtry.  Mid  thiii  npptienlioo 
wu  reluMid. 

Older  ijraated. 

Aq  order  wu  i[nuit«d  to  tbe 
Vealiy.  and  this  npplit^nlion 
•no*  rafiued. 

Onlor  Ktunlod. 

Tlie  iitBoiok't"  fHil*"!  l»i>nKlin-ii 
Ihefonnul  cutisvntoF  tlie  lociil 
authority,  and  the  Boanl  at 
Trudo,  tor  tKe  rea«oni  statcl 
In  tbo  iiiocla]  report  iiuulc  by 
them  and  proranted  to  Piirlia' 
inant,  decided  la  deapenie 
with  itie  conMiit  of  l^n  local 
■utbority,  and  granted  (Jio 
order. 
1  Elevtric  l^ittliliii)*  Unler,  Uirlcr  granted. 
Ing  Etactric  Supply  Order.  Do. 

Taunton  (('orpomiioni  Kleetrie  Do. 

Llgtiting  Order. 

Billi  Ntu.  I.  'i,  3.  4.  nnil  7.  to  uuii^mi  tlm  otdiirv  rclatin);  to 
.Altrinchain  uihJ  RoAdoii,  ItHrnet,  Beokcnhnm,  [tridKeiid,  C'ul* 
cbwler,  Eeoki*,  Hncknuy,  Hiuntneriiniitli.  I'oplar,  NswunalliMipcrii- 
Tynei,  Nttwmarket,  I'unick,  and  Taunton,  wore  introduced  intu 
the  Houra  of  Cominnna  on  liiefolloiiing  dates— lic:  Noa,  I  and 'J 
OD  the  'l»ih  March,  Nan.  3  and  4  on  the  23th  April,  nad  Xo.  7  on 
the  30tb  May. 

BillB  Noi.  &  And  0,  to  noiitlnu  tli«  ord«r«  reUtlng  M  Reading 
luid  laliiiL'ton.  wer«  inti-oduucd  into  the  Uouie  of  Loroa  un  the  )ttti 
May. 

Hilla  Noa.  2  and  3  received  Royal  M«nt  on  the  9th  June.  Billa 
Nw.  I  and  I  to  7  are  itill  before  rarliomont. 

Tlie  Billi  to  oonlidii  provialnnal  onlom  |{ranted  by  tho  Itoard  of 
Trade  la*t  j'oar.  wlilcli  wnr«  boforo  farliaiuent  at  the  dnlo  of  liut 
report,  all  rccfTlml  Royal  afaont. 

II)  the  (otlawiiiit  inalaTicea  the  tCoanl  ol  Trade  liure  approved 
deeds  tfanafarriii);  lu  limited  cotnimniea  thu  power*,  HuiiM,  and 
Habtlltlea  (with  oertain  eiceptionn}  under  pravieionul  ordora 
CrAiited  to  local  aulboritaea . 


Title  of  Onlor. 

T)ie(.'anibridKe  Electric 
LiKhtiDK  Order,  laiM). 

Tho       Ilovo      Electric 
LlghttajcOntor,  1S»0. 


Oitgiiially 
Knuited  to. 
Tlio  Cor{iaratlon 
of  Caiiibrid|(«. 

The  Kore  Com- 
mit ion  era. 


Tinnif erred  to. 

Tho  rainbridgn  Elec. 

trie    Sn[>)ily    Com- 

imiiy.  Utnited, 
Tbo    Hove    Electric 

Lieh  tinK  CV>mpaiiy , 

Ltiiiit«r 


LlCl;.^sC!t, 

The  tollo«'ln)i  aii[>llcaT.!onii  fur  llcoiiao*  luiv*  been  raceivod  ulnco 
tho  date  of  tho  loal  report,  and  liavu  baen  dfaJt  wiUi  in  tho  maniiar 
atinwn  botow  : 


How  dealt  with. 
Still  uad«r  oonaideratton. 


Locitl  Authority  or  <.*0Dij>any 

a)ip1ying,   and  Ikintrict. 

Crj'Blal   Palat^c-  Electric  Supply 

Comiiany.  Limited.  (Portlona 

ot    ttic    follow! nic    dinLiicla— 

via.:  FariMbca  of  l^nibitth  nnd 

Camborwott    Dl-uictn  of  tlio 

lAWiabani   Dii-irict  Board    ot 

Worka  ntnl  ol  iha  Backenhatn 

Local  Koanl.  and  BorvuKb  of 

Croydon,  j 
Footypuol   Electric   Li^t   and 

Power     Cum  pan  y,      Limited. 

(District    of     tho     Pontvpool 

Local  (lOTornmont  Board.) 
Tho    Corporation    of   Taunton. 

S10    Municipal   BorouKli    of 
an  too.) 

Ot  Iba  applloationB  for  liceoaea  referred  to  in  the  loot  report,  that 
of  theOiftcore  Volley  Electric  Liuhl  and  Power  Supply  tatnpnny, 
UiDit«d,  mu  granted  on  SvptcmBoi  16,  1892^  The  othon  arc  Btdl 
Bitder  conaideratton. 

Appeatded  ia  a  Uat  oJ  the  proriaiotul  order*  eonSnned  by  Parlia- 
fBOMt  (prior  to  tbo  paeaant  aaaaton),  and  of  Lhe  Uconaoa  |Fnuil4d  by 
the  Board  of  Trodo  alooa  Hi*  paming  of  the  Elaoirio  Ugbtinir  Act, 
I8S2,  (fcowinf!  tlioea  arfaloh  faaro  aiaoe  bMU  ravokod  or  repoalMl, 

Board  of  Trade,  June  27,  I80&  .CoiniTKKJiv  Bovuc 


Ucento  granted  Jan.  21,  I3&S. 


LIcenw  tcriintod  Fob,  3,  1893 


NATIONAL  TELEPHONE  COMPANY.  LIMITED. 

PrctLidnnt :  .lAninii  Staate  Farb«a.  Vlce-preaident :  Right  Hoit, 
Lord  tinliour  of  Kiirleiich.  Diroclorf  :  Chna.  Swain  Af;new,  OoorKO 
Frnnklin,  Kll  Hvyuorlb,  Colonel  Kobort  Raynsford  Jaobon, 
William  Cuthbvrt  (Juiiter.  M.!'.,  Ceorjce  H^irilur  Robartaon.  Sir 
Albert  Kayc  P.ollit.  M.P.,  Snmuol  ilerriak  Sanda.  WiUiojn 
Alexander  Smith,  Alderman  Joaoiih  Thompcun.  General  manager : 
Wm.  E.  L.  <iaine.     Secretary ;  Albert  Annv. 

Report  ot  the  Directora  for  tho  year  endlntr  April  30,  IS93,  to 
bo   proaanted   to  the  afaarwholdem  at    the   thirteenth    ordinary 

Bencral  ineotlnf;  ot  the  C<iiD|Niny,  to  b«  hold  at  the  City  Termlnua 
olel,  CannonettMt,  E.C,  on  Tusfday,  Jolv  IH,  1803,  at  I  p-ta. 
The  income  accrued  in  reapeut  ot  llie  Duainem  of  the  year 
amounta  to£.'i83,S90.  &.  lid.,  aa  compared  with  £463,741.  S«.  td. 
tor  tho  prooeding  year,  beiof;  an  tncreaao  of  £II9,S48.  17a.  74. 
The  rontalu  cnrried  foiword  thin  year  tor  uneipired  torrnn  of 
runniny  contracts  amount  to  £2MS|(l20.  "a  8d.  on  com [larod  with 
£'J.^,3ftl.  1  la,  'id.  for  tlie  proculinK  year,  or  an  incroiuio  of  £f>t),IHO, 
lO.  ffd.  Tlio  working  eipetiaa*  and  other  charKoa  (oxcludlng 
debenture  and  oilier  iiitereal)  amount  to  £311,044,  10a,  Sd.,  aa 
cumpnrcil  with  1!'Z'{S,'J5'J,  Oa.  5ij.  for  tho  prooedin);  year,  being  an 
int.-ri-iv«  lit  C'.f.XO^  On,  Od.  The  not  reault  tor  the  yoor,  luler 
(k-iluctiiij'  tho  Pofii  OU^iv  royaltioa  amounting  to  £.'•4, £20.  9a.  lOd. 
i)  a  prolil  bnbinoa  of  X2lT.7%.  iii.  lid.,  aa  compared  with  a 
balance  of  £IS7,'J4f).  ISi.  3d.  for  tbo  prseodinK  year,  beint;  aa 
iiicroaio  of  £30.47^.  :l«-  Md.  Out  ot  tho  nvaitublo  balance  an 
liiTertm  dividend  itt  tho  rnte  ot  S  )ier  cent,  jior  annum  on 
the  flnt  ojiil  Mcnii't  prclentiioe  aharo",  and  i  |ior  oent.  (xir  annum 
on  tho  third  prafereiioo  iind  ordinary  ahorea  haa  already  been  jtald. 
The  Board  will  reoonimend  a  further  payment  at  tho  rate  of 
Q  [>pr  tvut,  ]K>r  annum  uu  the  first  and  aooond  ptvterenua  aharaa, 
and  .%  |icr  cunt,  per  annum  on  the  third  preference  and  ordinary 
■hares,  making  tho  dividend  for  the  year  6  per  cent,  on  the  Bivt 
and  aonoiid  prtfoionoc  iharof,  A  jicr  cent,  on  the  third  pretereoee 
ah;ir«>i,  and  !>  |i(ir  cent,  on  the  ordinary  aharaa  The  dlatltbution 
on  thconllntu-y  ■haro*  nf  1  )i«r  cent.  icH  than  in  the  prccoilini; 
yunr  in  rpuuii^in^indtd  by  ihfl  Board  chiefly  in  view  of  tho  desira- 
bility tif  Btruii(;tli«ning  thu  [»"ili'>n  o)  thn  I'omiAny  by  carrying 
an  ai]eiiuiit«  iinnual  sum  to  the  m«rv0  tiiiid  Th«  Himnl  propoM), 
under  Ko.  113  of  the  articled  of  H»«ciation,  to  tranafvr  lo  the 
reserve  fund  jC.W.OOOibrint.'iax  that  fund  up  to  £134.037.  .^a.  ed), 
and  to  cnrry  forwmd  the  balance  of  £S,10'I.  I4a  3d.  A  tefoceace 
to  the  ciipital  account  iliow*  that  durin);  the  vear  tho  parchaaa haa 
lioeii  r<>ii)|il(>lod  of  the  iinderlAklnin  of  the  Woatorn  (.ountioa  and 
South  Wiilas  Company,  the  Shoftlold  Company,  atid  sevsral  other 
minor  conipunioa.  Though  involving  the  outlay  of  £34o,776,  the 
Board  believe  that  thoao  purchaaea  will  be  adv-nulo^-eouB  alike  to 
the  public  and  tho  aharcholdora  aa  enabling  the  telepliono  businen 
nf  tho  country  to  bo  developed  and  conducted  more  ofliclontly  and 
ucodoiuically  than  It  could  poasibty  be  If  carried  on  in  a  dtJijolntcd 
fnthion  by  a  number  of  itiniili  and  aoparate  admin iatrntloni.  SIiimi 
the  end  of  the  |uwt  llnanoinl  year  arranKomonto  huvo  hwn 
made  tor  acqulrinij  thu  Teleiihono  Company  ot  Irelanil. 
The  Bonrd  have  had  to  conaider  their  poailJoii  in  lelalion  to  Ibe 
Sow  Telephone  (Toinpany,  which  wan  launched  in  avowed  competi- 
tion with  tho  National  (  ompany.  The  promolera  ot  tlint  enter- 
pi'iio  soon  hoifun  to  appreciate  tho  acrioui  difficulties  which  lay 
boforo  thmn,  nnd  a*  the  rcciilt  ot  dlaciiaiion.  accepted  tho  conclu- 
■ion  tbHt  if  iht  shiii-cliiildeii-  ware  to  be  nDruicd  n  I'ea.'ranablc  return 
upon  tlioir  capital  it  would  bu  bettor  in  tho  public  incerut  tc  work 
ill  harmony  with  the  National  (.'ompaiiy,  adopting  aa  far  oa  prac- 
ticable  the  better  featurea  of  the  two  ayat«in«.  Thi«  rmutted  in 
an  ai^reemsnt  under  which  the  National  Company  aulucribed  odu- 
Ihirdot  the  caiiital  of  tho  New  Company,  anil  were  repreeentod 
on  tho  Board  oi  that  company.  SubteqiMotly  it  beoanie  appMeMb 
that  the  policy  ot  the  Government  in  aManuDg  paMawlon  of  tlM 
trunk  wire*,  forming  the  inter  town  commanioaljiui  of  the  country, 
would  ifrOHlIy  complicate  tho  [losltlon  of  the  licensed  comnanlaa, 
nnd  make  unity  of  adiuinlittrHtioii  nnil  interest  casontial  toodiciency 
nnd  aucceaa :  Ihorefure,  u|)On  llio  sudden  doath  of  the  lato  Duke  M 
Mnrlborvugh,  who  waa  the  eotbuaiaatic  and  moving  apirit  ol  the 
New  Company,  Iboie  who  were  ajMOOlated  with  him  reccgDiaed 
the  nooossity  of  atill  clot<or  union  wHh  the  Nntiunal  Company, 
and  matters  have  ended  in  tho  National  l.'ompany  acquiring, 
imrtly  bv  purchaae  and  portly  by  tho  exchange  of  New  (;om- 
[lanya  shares  for  Nntioiial  shares,  nearly  tho  entire  interoat  in 
Uio  New  Company,  During  tho  year  negotiations  o(  a  dlfBcuIt  and 
eomplioated  character  In  reLllon  to  the  acquiaition  by  tho  Govern, 
meiit  ot  the  C«nii>nny'ii  traak  llnee  hav«  boon  carried  on  with  the 
authorities  of  lh«  Post  <»liue.  Tbe  Board  are  grattfied  ti>  be  able 
to  report  that  a  draft  o^ruoment  ia  now  in  couree  of  jtrepamlion, 
which  it  in  hoped  may  be  shortly  accepted  and  ratified  by  the  tx^o- 
tracting  p,irtiea.  The  rapid  growth  of  the  Company's  buaiaeea, 
and  the  expansion  nf  ita  territory  consequent  upon  the  abaorptton 
of  the  several  minor  companies,  coup!^  with  the  inerfaing 
raaponalbilitlaa  oJ  the  Board  involved  In  the  closer  relations  with 
t]ie  Poal  Offioe,  poioted  to  the  ImportAaee  of  bringiti|»  into  tho 
ooanaels  ot  t^e  Company  aome  new  oiembota  of  a  cortnni  public 
poeition  and  ex|Mrienue.  Thia  neOBMity  waa  nrtaoimoualy  recog- 
niaed,  and  acting  in  the  spirit  that  no  <|ii«etloii  of  twraonal  intereat 
ahould  aband  in  tho  way  of  tbe  intereat  of  the  shareholdera 
two  vacsndee  nei«  croatod  by  tbe  voluntary  retirement  of 
Mr.  John  Bruce  and  Mr.  Peter  Gamett.  The  Board,  under 
the  powers  conferred  on  thorn  by  tho  articles,  wero  enabled 
to  fill  up  these  vamnoiee  by  tho  election  ot  Lord  Rnlfour  ol 
Burleigh  and  of  Sir  Albert  K.   RolUt,  M.P.     The  aama  apiilb 
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wUeli  Mtasted  bia  two  coIlMgnea  ws«  dionlajecl  hy  Colonel  R. 
RajnMfont  JmiIood.  who  roMilr  vncated  hm  pogilion  at.  vic^ 
praiideat  of  the  (^rapany  in  ordor  that  It  mi^lil  be  IiIImI  hy  Lord 
Bnltour  of  DnrlDJub.  whom  It  wn*  coiMidored  dMirablc  to  plat-v  in 
tlut  importunr  ollloo.  At  tlie  |»n«rsl  mMtin^  four  l>in>otord 
ntim,  and  beiiiir  uligiblu  offer  theinBeWca  leu  rc-ulection — vji  , 
Lonl  Balfour  of  itiirlui|;li,  Mr.  Ch&rles  Swuin  Asncw.  Mr.  Gccrtfe 
B«i>l«r  B«A>«rtMni,  bdiI  Sir  Albert  Knyc  Rollii.  M.l'.  f^vA 
B«Uourof  Burleigh  mnd  Sir  Albert  Knyn  Rollii,  M.P..  nlcel^id  lo 
nMre,  «)n>id«riD|{  it  miiilil  bo  rvpontful  lo  thtr  aharvholdvr*  to 
•vbinlt  their  t««ent  lelootioin  by  tha  Bonfd  to  tha  jiii]|rin«rit  of  ili(> 
proprietar*.  The  nudilor*.  Mnuni.  Weltoo,  Jone«,  uriU  Co.,  *\ro 
retire,  knd  am  oll^blc  for  ra*«1iiRt{oii. 

AmiotiWKU  CxriTJiL. 

IA,O0UCp«rcoi)l.  lirxt  prefwwiQa  kluirBi  oC  £10  ewh  ...  £150.0IX> 

■a,aOOe(<«rcunu  MN.'amI  pre(or«ii<io  Hherea  of  £10«aah  150,000 

2SD,00(t  .1  per  tent,  third  pii-foiDncHi  (hnrea  oJ  EiS  each  .  1,250,000 

4S0,0UU  ordiniu-y  ahonw  at  £5  each 2,iS0.vai> 

E4.IJ("t,"H)(i 

RcvKNfK  AnawKT  pnn  tiik  Vk\r  RSDiicn  Apxii.  $>,    IxUS. 

C       R.  d 
35,016    7    4 


Eipenfw— 

lientaof  pietaiant,  tiuos,  and  inBumncn.... 

Woftin^  pifKoiKv  loi  maanKOinRnl,  Directorw" 
fooa.  ojiL-ralor*'  waku,  olnco  Mlario*  nnd 
cfautcw ^ -.  .. 

MalntctiAiico  and  teniiu'itl  of  line*  ftnil  !ii«lrU' 
■Mnt* ., 


ins,nHi   !>  A 

101,108    4     I 


30S.69I     0  10 
B*buwe,    bciiig   pniSt    cnrricil    la    not    r«>'onuo 
eccottut  221.21S  11  lo 


£S2»,S(IB 

SubMtripliaiKt  nnd  rentuU  —  £ 

BnMgbt  font&rd  from  lanl  accouol 334,370 

L>o  (\\'c<i[«rn  Counties  mid  i^otitli 

Walai  TetopUono  Comiuuiy,   Limited,  May   1, 

ISSei 17.571 

Rea:ii-od  nnil  outKUndlntc 6I4.20S 


Lmp  pm(wrliun  uf  nubaorjutioiut  aiid  rwiiUila  in 
iwpecio[]i«rioda«itciiaiu|;  bi^yeod  April  31), 


!<6ti,150  10    -2 
285,1130    7    S 


Accrued  foir  th*  y«v    SS1,130    3    G 

Uoduct  V<M  OIRoo  royalty 51,220    »  10 


B\iAXLttiHBrrr.  Antii:.  30,  IS93. 

Iter«itu0  account,  1893'94--  £ 

Proportion*   of   mbioriptjonii    nnd    rontulm    in 
ronieat  of   perioda  extending  beyond  April 

SO,  IHm  283.n'i0 

Lew  BiDonnl  [Uld  In  ndvAnce  for  Pout  OlBce 
TOjaltj 28.087 


25S.B.12 

AtBOunla  admncnl  liy  bsnliurv 'O.UOO 

Amount  advanced  by  New  Tolephonv  CoDipany, 

UmiMd    - 120,000 

Snadry  crediiora T-I,I2<> 

RMervefnnd ™    lW.fl27 

Kct  fwenoa  accoan I— balance  at 

ciodlt £181.562    7    I 

LM*biUriindi<rld«ndiiiil(lforhMlf- 
VMT  eediax  October  31,  1W)2        m,m3    0    2 

112.899 


S  II 


Capital  eccoant—  £ 

Balance  a«  per  otatttinent    19,608 

Stock  of  inatenal*  on   hand  nt  bead  office  and 

bnuiclio* l-tB.28.1 

Office  IcimiMir*  and  IUUne»  on  hand  at  head  olfiec 

and  branohM U.908 

Debton  for  outalaudinic  ceatsla    i'i,((42 

Sundry  debtor  balances lO.SetT 

Shkroa  in  otlier  companies— ordinary  eharee  in  th« 

Telephone  Company  of  trelaud,  Limited    21,870 

8nb«oilptiona  to  other  campanios-aliarea  in  the 

Kew  Telophone  Company.  Umit«d 397,680 

Lwid,  balldlngv,  and  maclunory 1T,9&I 

CMh  at  bead  office  and  brancbes,  in  bank,  and  on 

head 33.329 


17  2 

«.  d. 

15  0 

H  7 


0    0 


15    7 


£740,379  17    2 


t,Bii«tm  AemUDulator  iBliaaon'a  BrlHah  Paionta  <  Ijyndtoata, 
LUnltetL  Thin  Compciny  li»a  biwd  n:s;i"lcr»i  liy  HulIocU,  Bourner, 
and  Tbomion.  lU,  Thrv^morUin  Hveuuo,  EX'..  »itli  n  rapiml  o{ 
£I2,<NI)i  ID  £1  (ham-  Object:  lo  civrry  into  ulTecL  hii  ugicemnnt 
tor  thn  a<i|nLiillan  of  coitain  futentn  ti'lalin^  W  impruvcmwitf  In 
ateotrlc  nccumulatarn  or  ntora)-o  butlvric?,  nnd  to  dffvelop  and 
Cum  to  Hccoant  the  wmc,  d,nd  to  ci^rry  on  bunii.on  an  e1uOlrioinn» 
■ad  el«Ct(ie  «nK^*°'*  K«norall>-.     Tabic  A  mainly  oppliCB. 


BUSINESS  NOTES. 


Weat  Hartlei>e»l.— This  Tovn  Council  hnve  ap|Minted  aeom- 
mitlcc  lo  consider  Che  prine  of  gu  In  the  town,  whiah  i*  held  (a 

be  ClRCuivi}. 

Bombay.  —The  Botnbny  MonidtHilily  liavo  ranewed  their  f;*^ 
contract  for  a  year  only  from  July.  They  wleh  to  te»l  bh» 
WcUbBPh  nnd  other  bumern. 

BDlion,  — Tlie  Bollon  Corporation  invtt«  tondem  for  altomaton 

(iti'l  rlytiiimoi"  for  th^ir  central  station.  Particiilnr»  will  be  fonnd 
ill  oar  adv(^rt ifcmonl  roluaiTie. 

Llverpeol  Ovorbaad  Kallwiy,  ^Por  the  canvoniMCo  of  viaitor* 
to  till'  Ffanii*  nl  Seafiirl,h.  n  •■(.wiriiil  Into  win'leo  of  Iralnn  In  being 
run  on  liiti  Lii«r(iool  Klm-triu  Uiiilwsy. 

Woatora  aad  Braiilloa  TeUBrapti  Company. —Tho  reciii|it« 
fill  the  |>:u't  w(.vl<.  Hli^r  iI'mIli':1jii;j  17  )>or  cent,  pnynblo  LO  the 
Loiiilon  I'lnlino  Kiii/ilLiiii  C-iitiiiuiiij'.  n'vc  £2  372 

Wercceter  City  Coaaotl.  The  note  Lut  week  hooded  ■'Uirnuof' 
ham  "  HMi"  by  o'TiT  .tlii-iliutivi  lo  ilii*  Town  Council,  whoroaii  It 
sIiomIi!  hiiv*  referred  lo  tby  \V<>ti;o*tor  City  C'ounoil. 

Creydon.— The  Croydon  ('<iu!ii>  Council  hare  resolved,  subject 
l'>  thn  mnfUnn  iif  lUe  IaMiiI  (>avcrnmenc  Board,  to  adopt  the 
nloi'tric  U^ht  in  I  lie  ci>'il.m  •>!  the  )>i»oiit(b.  at  an   eatiniatod  coat  of 

£-r.,o*w. 

Caledonian  Kleclrle  Supply  Comptay,  Limited.  —Thin  Coni- 

iijiiiy  lun  l>(<iiii  wtiibUHbc<l  with  a  noniinul  capital  of  £100.  divided 
Iii)»  WH)  Kliarcn  of  £1  each.     The  roin*iArod  oIKoo  el  Ibo  ComiMny 
tx  in  Eilinbtir^h 
St.  Jamoa'a  and  Pall  Hall  Eloctrle  LUtit  Cenpany,  LtBilted. 

Tlio  IHrcctoi*  bii\c  dnclarod  an  inloilm  dividend  for  the  half  year 

cnilini.'  .Iiiiiu  X}.  IN'J3,  at  tho  mto  of  7  per  coat,  per  annum  on  the 

[irtiffirpnce  dm  run. 

Portam^nth.  —Tlie  teniler  of  the  International  Rleotrio  Sabw^r 
Ciiiii|umy  for  electric  niHiiix  for  ParUmouth  hai  been  aocept«d,ara 
fhr.  .ti>1i.».i,m(i  Hy"l«n>  (which  !■  the  ■pocially  of  tills  company)  wU I 
(■t.1  hilil  (tirniivliijiit. 

Appointment  The  Hiiddemfielil  Kluutito  yichtinf;  Committee 
rciuim  the  mm  icea  of  au  aw<ii>iant  electricul  eniciaeer  acoiutomed 
to  Iilgli-tonRion  al tomato- en n^nt  worklnsi.  Application  by  tha 
24i.b  Inxl,  lo  the  Town  Ctuik.  IliiddcrvHeld. 

Peraonal.— Mr.  Claude  W.  Hill.  A  M.LC.E,.  liiui  been  manager 
of  .Mour*.  Pnterion  and  (^per'e  works,  I'o«nall  road.  DaUton, 
titicc  -liily  la*t,  I.iottci'*  bo  him  kIiouM  bo  addrewcd  there,  and  not 
111  bla  late  aHdp<w»--."s  Pariounjje.  Mniipho»lcr. 

City  and  Sontb  Iiondeii  Ballway  Company.— The  i«ceipl«  for 
tJin  week  ending;  .luly  II  urcro  IlI.'HIO,  ngiiinnt  £7X1  for  the  Same 
period  Iniit  year,  or  nii  mcrcoso  oi  £asti.  The  total  reocipl«  for  the 
wcond  hniryeur  of  1^93  nhow  an  iiicr«aiie  of  £336  over  thoio  for 
the  COrreHgnxidiiij;  (iciioii  of  IN!>2. 

Tiuib«1dK*  Walla.  —At  the  monthly  muclincc  ot  the  Town 
Council  la«l  week.  Alderman  (UifTonl.  on  behalf  of  the  Electric 
l.iKht  C-ommittoe.  oKoin  brouabi  forward  the  proposal  to  adopt 
clc>:irii<  light  for  Tunbridito  ^Vells,  at  an  outlnyof  £13,000.  On  a 
Miow  lit  liHiiil*  tbu  commltlee'ji  rc[>ort  was  adopted  by  10  votes  to  9. 

Brliish  Hoaoam  -The  new  arrangements  for  tho  lishlingof 
the  Biitiflh  Muteuin  leadiiiji-looLii  will  nllow  of  the  seltini;  up  of 
nearly  ■£*}  light*,  and  it  ia  ci|iocted  liiat  everything  will  bo  fitted 
for  thu  II8U  of  the  now  illuniinant  not  luior  than  the  middle  of 
AuKU't,  or  "OHIO  weeks  before  the  common coniont  of  the  next 
nciwoii . 

Tiverton.— At  the  Tii-erton  Town  Council  last  week,  it  wo« 
roiiort«d  that  Sir  Thonui*  nioomlicld  the  head  of  the  Electrical 
Itepnrtuierit  of  th«  Board  of  Trade,  would  advise  the  Board  to 
uxtend  Icr  one  year  the  ponora  of  the  provisional  oidcr  for  the 
supply  of  electric  light  in  the  town,  which  war  connidorod  iwtU- 
factory. 

Boatbannte  Pararde.^At  the  Rastbourno  Town  Cauncll  meet- 
ing lik-t  week  Alderman  Hooiovrood  moved,  Connctllor  Martin 
BiK.'onitnl.  and  it  was  r«8olved  :  "That  tho  common  aoal  bo  oJltxed 
to  an  agreement  between  the  Ewtbouriie  Electric  Light  Conapaay, 
Umited.  and  the  Corporation  ot  Ka«tbourno  tor  lightine  ih« 
Royal  parotic  by  electricity." 

Proposed  EMetrle  Tramway  at  KdlnburglL — Al  the  laat 
meeting  of  the  Edinliurgh  Town  Council  h  Ini  wr  was  submitted 
on  behalf  of  the  (raludoninn  Klvctric  Suppli'  <.'<>tii[iaiiy,  Llinll«d, 
with  notice,  in  terms  of  flection  4,  Sub  Sectiuo  1  of  the  lil«ctHo 
Lightinz  Act,  1 SW,  in  connection  with  proposed  el«ctrio  Irammy 
from  Coltbiitlgc  lo  Comtorphine. 

Blookpool  LlBhtlDj: —Councillor  l'ear«on,  at  the  Blackpool 
Cor|iorui.ioii  meeting,  Ntid  he  thought  thcelectric  Rupply  would  be 
ready  about  tho  fitvt  week  in  August,  or  pMelblv  the  aeooud,  the 
whole  ol  the  town,  as  regarded  urivate  ligtittOK.  H«  tiad  had  inter' 
views  with  the  contrnctoTB  and  Mr,  Wolstenholme,  and  bethought 
the  public  would  not  be  diaappointed. 

aioagow  Unnlolpal  Bnlldlna*.— The  minutes  of  the  Com- 
milicc  on  Munici)>nl  Buildings  ot  the  Glas^w  Corpcrution  elated 
that  Uie  *ub  commit  ICC  bud  authorised  the  extension  of  the  electric 
hphtln^  over  tho  whole  building  with  the  exception  of  the  base- 
incnl,  ilio  coimnitlcc-room  cori'idor,  and  Bnrgh  Court  Hall.  The 
lv>tiniiil«cl  co»t  In  £2,001).     The  minute  was  approved. 

Pertli,  —At  tho  monthly  meeting  ol  the  Perth  Town  Council,  a 
loHor  was  road  from  the  Caledonian  Electric  Supply  Company, 
l.lmltod.  Mating  that  appUcntion  waM  to  bo  mode  to  the  Boud  of 
Tmde  for  a  tnovhilanal  ordor  authorUing  tho  company  to  supply 
eteelricily  within  tho  bnrgh  of  Perth,  g^  w^Sai%  ^ktb  ,«<nMn«.<&. 


I 

I 
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tlw  OorporaUm.    Tho  conmttnlcAtfon  wm  romttMd  to  tho  Lord 

AtUMte  AmooLMIok,— Mr.  Dnnc  S(n<?1nir  rnooiittj'  picMclnl  at 
ko  Mithnaiwnic  Kitthcrint;  of  tlie  I^mlon  tlafl  of  t.ho  NAlionol 
Talophone  romiuiny.  nl  whieli  It  wil>  ll(^ci<l(Kl  to  farm  a,  *|>orUi 
elob,  to  be  cnlWl  "  Tho  ToUplione  Allilet-ii;  Aiwooiiilinn."  A  pro. 
vt»ioiMl  Moculivo  ooiiiinilloe  wtu  oiiri^iiilod  to  aii«ii^  rIouil>>, 
uriUi  Mr.  T.  C.  Walker  »«  Irwuqrar  am'  Mr.  \V.  E.  Ihiane  sa  muro- 
toiy,  mild  a  large  number  of  ii)«<mlH)ni  hnvo  alrtuuly  bMli  unrolled. 

WUI«li*Titn, — Ati  tho  nMiithly  mooting  of  tlio  ^VhilolHliVon 
TiHTci  luiil  Hitrhuiir  TnuC  (he  efiairiTinii  said  Ihoy  wiinlrl  olwervo 
lliu  t»}'i'i;^  ul  cloutric  mnine  was  pr(i)(roMiii<tf.  but  tli«  (irogrstw, 
nntortiinaiely.  was  ootuuiM  no  rapid  a*  U  ouifhl  to  be.  iMtlio  time 
expired  on  July  1,  iind  tlioro  »till  romnincd  a  kixkI  dcnJ  of  work  to 
be  done.  SUll  t.h«  work  tru  aoina  on  (airlv  TOgnlarly  nnd 
Mpidly,  and  he  oipoctod  It  wnub)  be  liniihnd  in  ilio  coiinont  three 
wock*. 

StaelHelit.  — The  ShcfDold  Work*  Sub  Cflinmitloc  In  their  report, 
which  WW  edotitod  by  tho  tliKhwnj  nnd  Sowcnmo  rommiite^. 
haro  eonxldBred  lhot|U<»tlnnol  tho  tritna  former  •ehnmbtin  pmp<»cd 
to  be  coiuttructod  by  the  oleolrln  htrbtlns  eom|ntny,  and  have 
decided  to  allow  the  contMnjr  to  place  boie*  near  llie  Monolith, 
in  WbiUi  H«ur-widk,  the  Market  plaoe,  topol  Kii»t'|>am'le,  \VMt«r- 
lane,  Norfolk -itroel,  aud  tho  juiietion  of  Wo^tbar  and  Spriii);- 
■Ireet. 

Hec*eftmbo.— At  tho  monthly  meeting  of  tho  Mnrncambc  lyienl 
Board  on  Tnoaday,  a  meuiortsl  wb«  t«ul  from  fin>\itrly  ownnra  in 
the  vioinity  of  the  elnctrie  liicbl  oompany'H  r«»t-riil  eUtion  coin- 
plainin);  atTOniily  of  the  nuiiiiuieo  causMl  by  the  nuira  of  the 
(OKinea  and  the  einoll  of  niplodetl  k&k.  The  re|iorl(i  of  tlie  rawlka] 
omoot  and  the  sum-yor  ui>  the  matter  nvre  iitro  ntvi.  and  it  n-jis 
raeolved  to  forward  tl^e  U'holo  corrcf|>ondtncc  on  the  tobje^t  to 
the  Locnl  Clovornnicnt  Bourd.  wkinK  if  tho  Board  enn  tatie  tlie 
mat  lor  ap. 

BtrmlaBhaaL — Thc<:cneral  Purpontt  Comtnittoo  uf  the  Birm- 
ingham City  Council  had  under  conBtdoration  the  quoalton  whulhtT 
the  (?oriJoioi.ioa  •houM  il)onuelvoa  obtain  a  proviirional  order  for 
the  fiuDply  of  tho  elootric  lijclil,  and  eanief]iionlly  0[>)»Bf  tho  ex- 
bmdcd  order  naked  for  by  tlie  !lliinin)(liara  RIoctiii!  Supiily 
Company.  The  comndoratlon  waji  julj^iiifnod.  The  Daily  roM 
now  aUtoa  thai  alMr  long  and  carfful  (<iii|airy  the  committee  at 
Uieir  RieelLnif  on  Monday  deuidrd  tliat  it  would  be  inadviMtbU  for 
tho  Corporation  to  uodertoke  the  Rupplj  o(  electricity,  and  will 
report  to  tbe  Counril  at  it«  nexl  mooting  in  that  renne 

ArUtratloo  Clanao  la  CoDtrmeta.-'ln  a  ttircular  aont  out  by 
the  London  CliHinbur  o(  C'lniiinirpe  on  the  17th  .January  last,  the 
tout  of  a  ohtuae  for  use  un  contract>  was  inuorporiited  whicli  jiru- 
tided  (or  the  T«Ceronee  of  all  diiputci  thereunder  to  tho  Uindon 
Chambnr  of  Arbitration.  Sonio  objection  havinj;  boon  taken  to 
llie  Icnjith  ef  that  nlanao.  the  mattor  hiu  boon  rocAnnidoi'cd,  with 
the  re«ult  that  the  rauncll  now  incommend  thn  imo  by  mcmbnt*  of 
tih*  tollowInK  atlpulstion  :  "  All  diBpiitCM  which  may  ariae  rolatlii); 
to  tfaie  contract  •hall  be  »ubmitleil  to  arbitrntinn  under  the  rule* 
fur  the  time  beiii^;  of  the  lAiiulun  Chsinlior  of  Arbitration." 

Dandoe.^At  the  toxt  meeting  of  tho  Duiidno  flan  CommlMilon. 
a  roiMrt  wa*  aubmlttod  from  Mnum.  Urijiihart  and  Small,  cnn- 
eultiDg  electrical  •n)(lnao[«,  l.andon,  utatln^  that  tho  vnrinni' 
GontraotiB  In  oounection  inth  tho  Eiitrodiiction  of  Uio  oleol.rio  lij-hl 
into  Dundee  had  been  oarried  out  to  their  i-ntishictioii.  Certain 
kitoraliona  had  l>een  offeeted  in  tlie  matter  of  dotailH )  tind  it  wan 
•DKK^^''^  ^^^  tho  Commission  should  oonuder  an  oBer  to  have 
tlie  hatlcricyi  mninluined  for  an  nnnua]  payment  of  £60.  Tho 
Commiiaion  eipreued  approval  of  the  manner  in  which  the  initid' 
latlon  bad  been  aoiM  about,  and  it  wai  reported  that  tho  inninl- 
latlon  had  OMt  CTO.Wff.  12*.  Td.  Thia  iiicludoi  tSOO.  N«.  4d.  oE 
uitt:!",  or  t  l>  ]i«r  cont.  of  the  total  contrnoU. 

Bradford,— At  tho  Bradford  Town  Council  meotins.  Mr.  Janiei 
Kay,  deputy  ehnirmnn  of  the  Co*  and  Electricity  Supply  Com- 
mittee, moved,  and  Mr.  CIooiko  Nowby  seconded,  tho  adoption  of 
tho  minutoa.  which  contaJnod  particulniv  of  correnpondcnce  and 
interview*  with  lx)td  Kolvin  an  to  tho  mode  of  oxtendioK  the 
elootriuity  «applv  work«,  and  hf*  lAirdnhlp'a  lonort  wa«  K>veu.  It 
waa  slatMl  that  Lord  Kelvin  had  been  Invited  to  nieet  the  oom- 
mittoo  in  Bmltord  at  an  enrly  ditto  for  Ibe  purpose  of  conteirin^ 
with  them  before  the  course  to  bo  taken  wae  determined  opon. 
Tho  minutus  included  a  resolution  advancinj;  tho  salary  of  Mr. 
Miuthell,  uaiitont  electrical  en{{inoor.  from  £I'i5  to  £1SU  fior 
annum.     These  part*  of  tho  mlnutoa  u-etc  adopted. 

•MOn-A.— At  the  Htoirord  Town  Council  monthly  moHtiii;;  tbe 
eommittee'reportod  that  they  had  had  bvfure  tliem  variouit  namo)  of 
eloctrical  en);iiioora.  and  rooommondod  that  the  nervicfl*  of  Dr. 
.lohn  Hopkioeon.  of  London,  be  retained.  Alderman  W.  II.  t'oacb. 
in  monntc  the  adoption  of  the  re|x>rt,  itatod  that  from  a  liat  of 
13  gentlemen  well  known  In  the  electrical  world  the  eommitioe 
aoleeted  l>r.  John  Ifopkinaon,  whooo  namo  won  very  well  known 
la  connection  with  electrical  inntteni.  lie  wn«  tho  inventor  of  the 
three-wire  ayatom,  and  waa  a  man  of  porhapn  Krcatcr  oxperionco 
than  anyone  alas  whom  the;  ooold  poMibly  ^ot.  At  tho  proaont 
time  he  vaa  en^agod  in  oan^iog  out  a  larec  inatAllation  (or  the 
Manoheltw  Corporation,  anil  alao  a  Diniiller  one  for  tbe  towu  of 
Whitebaron,  and  the  ooininittee  fell  cuiifldent  in  lits  firing  a  satia- 
taoiory  reporL  Hig  fee  would  bo  100  ^oineos,  ineludinK  enpeaow. 
•nd  they  eipeotod  a  visit  from  bim  during  ^'i"  proient  week.  The 
refiorl  was  adopted. 

Ao<irlactoa.--At  tliemewtioi;  u(  tbe  At^urink'ton  Ti>wn  Council 
last  week,  Mr.  Kiluy  iiekot  if  anything  bud  bwn  lieiird  from  the 
Local  Government  Board  with  roferonce  to  the  Iwrrowinji  )ioweni 
for  the  electric  Uitht  tohome.    It  Meined  to  lum  that  the  thin); 


had  gone  dead  aito^ther.  The  Town  Clark  replied  that  tb* 
matter  had  not  ^one  'Imil :  hat  the  tinio  of  Ibo  LeKal  *^  l^Uo- 
moiiurv  Committee  had  of  late  been  bo  muoh  occupied  with  the 
((»■  MiKi  water  (junction  that  thoy  had  not  been  oble  to  do  anythinB 
with  roKftrd  tr.  the  oliwtrle  light.  The  Lacnl  (iovernmont  Board 
liiul  t"iven  Ihoir  nanctlnn  to  thoborrowlnKOfmoneyfor  Iho^ehome. 
but  it  wjn  not  a  x'cry  natintactoty  oanntion,  n*  the  Boiinl  lind 
grouticd  the  land,  mtiohinery,  eto.,  together,  and  only  oitorod  tlio 
roiincil  2.>  yuiTK  for  repnymenl.  Tlial  waa  ontrngeoiu.  They 
ought  to  have  the  Kninu  lon^th  of  time  for  repayment  for  the  land 
(or  tho  electric  liaht  or  they  hiu!  for  tho  baths— fiO  yoat«— and 
until  thny  had  that  he  >hould  not  lecominond  tho  Council  to 
iicoepc  th»  Ann  ft  ion. 

MB4'K*t<>  HoMla.  —  Tho  hotel  aocomniorUtlon  of  MarfpiW 
haa  lOociTed  an  imporlnnt  addition  in  the  erection  of 
tho  HAcel  MtCropole.  a  very  fine  ntruoturo  Ineiiii{  tho  jetty 
and  doM  to  the  ica,  oiionod  on  J  u  ne  24  th.  It  lia«  boon 
tvoRlod  on  the  rite  ot  tbe  Ornnd  (which  won  deetroyed  by 
lire  two  yoars  alnco)  and  adjacent  buildinen.  and  is  under 
tliu  inaiMtgenienL  of  a  llmilod  liability  com|Miny,  o(  which 
CouDoillor  W,  Leuoli  I^wut  is  clrairiTiHii  .tnd  Mr.  Walter  Ililli? 
Milicilor.  It  was  datigned  by  Ur.  AllMrt  lAtham,  the  borouRh 
onffineer,  aud  built  by  Ur.  Jease  Uoldswortliy,  anil  oon*i*l'  of 
about  120  rooniii,  which  hove  been  elaborately  furnUhed  by 
Messrs.  Bdwardi  and  Robert*,  of  Wacdour- street.  IViperty  haji 
also  boon  ae(|uireil  for  the  erection  oC  50  more  roocon.  Throuxbout 
thn  hiiUillntc  tho  electric  lleht  is  nsod.  Tho  nitting  and  other 
rooinK  overlook  thn  •ca.  .tno  the  hotol  will  provo  an  odditloiiiil 
attraction  to  ihe  town.  Tho  sanitMy  arrantcomontJi  are  perfect, 
and  baths  hnve  been  girovided  on  each  floor. 

PoUtlea  ud  the  Btoeuia  UgkL— At  the  Northampton  Town 
Council  Mr.  MIIIr  moved  tho  Town  Hall  Cetnmitlce's  rojiort, 
which  contSkinoil  a  rucoinmendatlon  that  the  old  roadiDg.room  be 
cleaned  and  dune  up  in  s  plain  eobetAUtial  manner.  Mr.  Milli 
■aid  thai  the  ao?t  of  doing  op  tho  room  would  be  about  £18. 
There  wj^s  the  additional  question  o(  fitting  the  room  up  with  the 
olcciric  lii;ht,  and  the  estimate  (or  that  waa  £30.  Tlio  committee 
hnil  \\i%v  hnd  a  meeting  and  eonaiderod  tho  eleetric  liKht  quostitm, 
but  limy  wore  not  prepared  to  report.  He  believed  tiie  oouunltloa 
would  Uf  iflail  of  nn  oipremion  of  O|iinton  on  the  part  of  tha 
(.'ouiicil  on  that  (mint.  .\  dlscntoion  ensued  as  to  which  politic«l 
{.nrty  were  to  have  tho  niie  of  the  room.  Dr.  Buuard  then  moved 
that  |ii!rii]i««ion  be  not  given  (or  the  electric  light  until  a  state- 
ment hmi  been  made  and  laid  before  theOaunollas  tothe  uscaiobo 
mmio  of  the  room  when  it  was  renovated  and  done  up,  and  also  the 
price  to  ho  chai){od  for  the  use  of  the  room.  After  a  little  , 
discus'ton.  Dr.  Bunxaid  withdrew  tho  amendment  at  the  sumMtion 
of  the  Mayor,  and  the  roporl  with  tho  oddiUon  o(  the  electric 
lij;ht  wii"  then  our  r  I  erf, 

BMtorn  TelORTspb  Compaay.^The  revenue  for  the  hnlf.yenr 
.iiooufiitd  to  i'-T.-i.^::-!.  ',{»..  from  which  are  deducted  £lC>3,i99.  Tn. 
for  the  oidinaiy  itxpcnw*,  and  i::t2,.i:i:2.  ITs-  lid.  for  oipondituro 
retntini;  to  rnpalii  and  rcnciwaU  of  cablet.,  etc.,  during  the  half- 
year.  Aft4it  liruviitinv  £:i.2U.t,  IHs,  Sil.  for  Incomo  tax.  there 
remains  a  bJilnn<.-e  of  £:2M,:}'M.  1m.  nd.,  to  which  i*  added 
ffl3,MS.  is.  4d,  brou^-ht  (roin  the  prooeilltii;  lialf.year.  making 
a  total  arailabtc  balanoe  of  £'.iST.193.  UN).  9il.  From  ihle 
balance  tliere  have  been  piud— interest  on  debentures  and 
debenture  stock.  cm,Snl.  us.  3d.;  dividend  on  preforenoe 
■huics.  £'iO,47*,  Is.  Md.;  an  interim  di>idond  of  a».  Bd.  per 
share  on  the  ordinary  shoroi.  jC50.(KH  -  i;9S,36.'i.  la,  lid.— louving 
a  balance  of  £im.m.  Ms.  KM.,  fiom  which  JCSM.OOO  has  been 
carried  to  gcnornl  reserve  fund.  The  Direotora  now  recommeud 
the  decUmtion  of  a  tinal  dividend  for  th<>  year  ended  March  r) I, 
1883,  ol  'in.  M  |Kir  ]tharv,  and  a  Iiduuh  of  3>.  |>ei'  share,  amounting 
together  to  £1lii,ilO(J,  buth  iwyabloon  the  13th  inst.,(reeo(  inooiuo 
tax.  and  makiiit:,  with  the  throe  pret  lous  payments  on  aooount,  a 
total  distribution  of  13e.  per  share,  or  i\  percent,  (or  the  year  On 
the  otdinary  shares. 

Bnriea.— At  the  monthly  meeting  of  the  Burton  Town  Council, 
the  Gas  and  Bleclrio  Committee,  dMlini;  with  theeleolrio  lighting 
armnBements,  advised  that  the  charges  for  the  new  illuminant 
■jiould  be :  for  any  nmaunt  up  to  20  units,  lOs,  por  quarter ;  and 
for  every  unit  over  3),  6d.  per  unit— these  prices  toapply  to  ordi- 
nary customers  othoiwise  than  by  agreement.  In  mot'ing  tbe 
adoption  of  the  report,  Alderman  I<owe  aaid  Iboy  wore  making 
KOod  prouioM  with  the  electric  light  worlu,  and  tho  erection  ot 
tho  bulldlns  waa  moving  rapidly.  The  committee  hnd  carefully 
eonaiderod  Uie  question  ol  charges  for  the  use  of  the  li^ht,  and  by 
the  Local  Oovemment  Board  regulations  tho  maximum  was  Hd. 
per  unit,  while  the  mtnluium  piioe  was  M.,  but  thi<  i.^ommitt4a 
recommended  a  medium  figure— vis.,  H<l. — feeling  uonviuoed  that 
by  plnciiii*  the  price  at  that  reiisooablo  sum  they  would  receive  a 
larse  numher  of  applio.itiona.  That  would  make  the  cost  equal 
to  uiat  of  gas  at  Sis.  pur  1,000  cubic  feot.  Thti  report  wa^i  adopted. 
The  Fmance  Committeo  hud  to  report  that  they  had  received  the 
consent  order  of  the  (jocal  Cioverninent  Doan),  dated  June  lli,  IH!I3, 
authorising  the  Town  Council  to  create  and  issue  stock  for  raising 
£131,641,  ol  which  £^.OUU  was  for  oloctric  lighting. 

HonoliOBtar.  — Mr.  Charles  Xickson,  superintendent  of  tho 
Manchester  t'orooration  Electric  Light  lfe|Mirtment.  issues  n 
rcjiort  slating  that  the  central  ^batioii  huil'iings  are  now  com 
picted,  and  tho  fotlowing  plant  has  been  dieil  in  position — rii.i 
Six  stool  boilor«(  steel  tank,  conliog  at,ige,  and  crane;  steam- 
pi  lie,  six  OO-h.n.  vertical  oompound  oiiginc,  two  .'tliO.h.p,  vertical 
oompound  engines,  «ix  dynamos  tjitin;;  UU  voltv  i  two  dynamoa 
f^iving  410  v6ll«  1  and  two  trnvdling  cranes.  Thu  switch  and 
mstrumvnt  boards  are  in  course  ol  erection.  Ovsr  a  mile  of 
concrete  culvert  (or  mains  have  been  constructed,  and  about  S& 
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boat  d  ceppar  atrip  pbMd  tfaei^n  upon  potc«t«in  inaulBtora.  Two 
•imI  •  h»lf  fnilMOi  ca«l-iron  pipeM  iiava  bmn  Inicj.  into  which  nix 
mDm  of  ^in.  nail  dve  lailos  of  {in.  iniiuln[«cl  cablo  huvo  been  drnwn. 
Tb«  irorks  arc  rapidly  •ppioachinK  camplotion.  iliu)  it  i*  nnLtci 
fmUd  Uiia  a  luppiy  of  current  willlio  itvnilable  by  Aiijtuit  1.  It 
•ppMN  tbat  o(  n  total  mUiotImxI  loan  nf  1>U,(KKI,  only  i::>l),-JO«l 
bM  yvL  ban  borrowod,  o(  whicli  £tl.iLl*  hut  boon  ox|h>ii<I<)(1.  No 
•dmolitnuJon  eliarge*  froin  tlie  k»*  tlUiTliiieiit  aru  incliiiJed,  but 
tlMra  Is  £4S3  chu^vJ  'or  unginoer's  ndvioo.  A  pro^rUon  oF 
■dmiDiMralii'eoliiirKeaehcMild  bogirenfor  oompanwn  with  pHvjito 
eompany  work  in;*. 

rrofMaad  BztcBBUtn  at  Lood*  —  AlUiuuuh  Ibu  Yurkaliire 
BonMhLo-HoiiiW  KIfi:l.ri<-ily  ("omprvny'ii  worku  in  Whitiili.-iU'tOnd 
waro  opeowl  mi  rvounl.ly  :»■  Mny  lu  loxt.  tho  dotnnnd  for  tho  electric 
tight  in  tbe  city  lioui  j>ru>-piJ  'o  Ltr^c  nn  tonenMuitnlenn  inimodiata 
uwraaaeol  pJ&Dt^  It  hu  bcon  dccidod  toputilawnnnntliorcneine 
of  900  i.h.p.,  and  n  dynamn  of  cnrroniionilintt  rapiiRlly.  (t  t> 
aattctpiited  that  the  addllionnl  |iknt  will  bn  litiiily  lor  <iho  in  the 
CMiiias  winter.  Thin  oildition,  whilst  invnlviiit;  mi  inci'Uuw  in 
c*{>(tai  oxjionditnro  of  lou  tlian  II)  jwr  (lerit.  (uwin^  l<j  tlio  work* 
h»rln^  baaa  ooiMttucted  witli  n  riew  to  tli«  ttllowinff  of  eaiiy  nnd 
eoDiinVMivvl}'  inoxjiciwivn  niliiitiona],  will  iiiarwute  tho  pcwiblo 
oab|nil  of  aterrlricity  nu  Ic-v  Ihiin  40  jwr  conl.  It  in  oiiiccied  thnt 
the  protil-eamiDK  oa|nbtlJtioi  of  the  coinpnny  will  tncrciwo  in  oven 
graUer  propottion.  th<>  cat  per  unit  of  olenCrtdty  nnlurally 
oHiiiMiBhing  with  evocy  innrenMi  in  iiroduction.  Thn  n^ilonalnii 
■ec— it«tM  tho  roimiiK  of  ndditinnal  cnnilAl,  laui  tho  dlroctoiv  are 
iantlDfC  mbacriptionii  from  tha  oxlMui^  nhitrohAtdore  for  the 
bttlanca  t2,6M  •tiam*)  romAlntne  analloMwl  of  the  limt  iMue  of 
10,000  otdlmry  «hAr«*  of  £A  eACli.  Tho  directors  hold  more  tb>a 
oae-Sflh  of  the  tottil  rapil«l  subscribed,  &nil  pro|x»e  tu  incroaw 
UietT  rtabe  in  (be  cpiiMrn  by  at  Itoet  £3,0lia 

OtttlBK.  — A  brake  oatlnf>  of  the  emjiloyi''  of  Ihs  Italh  Electric 
Llftht  CoiODeay  and  UsMr*.  Cownnl  ntiit  Ihl««  look  placw  on 
Satofday,  tho  place  selaoted  beinK  Longlent.  In  the  oaee  of  the 
Crat-naisecl  firm  it  uny  be  mentioned  iJial  thiH  ia  the  firat  outJOK 
^ven  U>  iba  man  since  tho  workii  were  stDrled.  nnd  wan  Iho  out- 
cmoe  ol  the  w>I  and  intorest  dleplnycd  in  the  wolfaro  of  the  men 
Had  worka  cenemlly  by  the  new  onRineer  n.nd  oinnntiijr,  Mr.  G.  V. 
Matagar,  wfao,  Jo  conjanction  uiih  Mr  F.  r.  Ibloo,  iu)oco*i«d  tho 
idea  of  tba  two  fimu  amalirainatintc  for  a  dny's  oiitia);.  The  vUlt 
to  Lcm^oat  Houae  wan  much  onjoynd,  and  alter  tiiiich  and  spocta 
tbe  retam  foumay  wa*  broken  at  BooMlngton  for  n  sociiU  ineetinK- 
Mt.  UetiKoi  pr<i|x>i>ed  th«  hantth  of  Iho  directors,  who  bwl  liberally 
OOatribuMd  (o  Lboeii[i«'i»o*.  Tliu  loiwt  of  the  eteiiinK  woa  pto 
paeed  b*  Mr.  W,  J.  8liep(uirri,  fotemnn  of  Metmni.  C-ownrd  nnd 
ulea.  vuo  aaked  all  proMnl  willi  htm  to  drink  auccoH  to  tho  Bnth 
BSaetria  Light  Company  and  t«  their  now  onalDcer  and  mannifcr, 
Mr.  Malncr,  whom  howaa  oure,  with  Mr.  Wilnon,  ware  working 
<rary  bata  (a  make  thair  llghllnit  i>t.ntioii  aoeonij  to  none  in  the 
liiii(dom.  Mr.  Motxitar  r««pond«<l,  and  in  ooneludini;  tleBireil  all 
praaanl  In  Uieir  arm  ploy  lueiit  to  Inke  '">  inlHnwt  iu  lhi«  work,  when 
ba  aawiad  Uiaoi  anocaes  would  sura  to  follow.  He  then  pro|K>nd 
ItW  Arm  at  Heaan.  (.'.owarTl  and  Ihleo,  tu  which  Mr.  F.  C  Ihleo 
raapoodied  end  truat<d  thnt  nil  preaent  hnd  tliorougiily  anjoyod 
tfcanu«lT«a.     Bath  wu  rooched  nhortly  after  II. 

A»nmalMMt*  for  Netaon.— At  the  Kclwm  Town  Council 
moaUnalMi weak  tho  (ina  ComtniUeo  denidod  "  that  the  tender 
ol  Mr.^boma*  Burton  for  the  sapiily  of  the  K  type  No.  1  ol 
«1U  nude  nnd  RUpplied  by  tho  ElectriPnl  I'ower  Storin[o  t>iiniMiny, 
at  Cl.'^5u,  and  to  oiocula  Che  nccouaiy  work*  riHiiiliHid  in  eon - 
(cacDlty  with  tho  dmwlnfta  and  all  thn  conditions  and  •tipulallona 
of  tha  Bpeclflcatlon  already  Isauod,  bo  accepted  ;  tho  work*  to  bo 
CDoiplotiicl  wllbln  two  months  from  dai«  o(  nnlar,  tho  Rlectrical 
IVaar  Ston^  C!otn)nny  to  bo  rvsponsiblo  (or  ihu  TiiAliiletiuiice 
and  raealr  o(  tl>«  acouniulntoiw  for  I'i  months  iifter  filing." 
Coaaotlwr  Little  cumplntniMl  tbsl  inuru  infonimtioTi  should  have 
baaa  given  to  members  of  the  C'UuiK.iil  in  rofurence  to 
Ihaaa  wactrio  aoeumulators  than  wna  eorilnined  in  the  minutei. 
A  dapntalion  hod  been  pnyin);  a  vImI  to  Ixindoii  in  rofer- 
anoe  to  the  accumulntori,  nnd  he  thou{;ht  ihoy  mltrht 
bare  aupptiod  n  printed  report  on  the  subject.  Aldormnn 
Hartley  aaid  tho  ninttor  hod  bocn  before  tho  full  iia»  Crora- 
■nittao,  which  conslstad  of  1'J  manibnr*,  and  hod  bMn 
thoroagbly  d  Iscnasod  by  them,  n  ra|iort  having  boan  snppllad  U> 
thao)  by  Iba  dufiuliaion  ol  tlio  iuforomtlon  i.hoy  had  ac(|uirad  In 
Loodoo,  Tha  reaolution  that  hod  bean  pnssod  wxs  »  resolution  u( 
IliB  Gaa  Cominittee  wid  another  ol  the  deputatiun,  and  wna  pawed 
on  tbe  inform^iUon  supplio'l  by  the  deputation.  Counciltur  Little 
maiotainad  that  a  report  uf  lotno  tort  iliould  have  boon  proaented 
to  thoao  moitibera  of  the  C^ouocil  who  were  not  on  the  uu  Cem- 
nitt«e,  a*  it  was  a  tarv  important  question.  Aldormnn  Unrlloy 
add  any  member  of  the  Coioncil  could  have  a  copy  of  tho  lub- 
eoannlttaa's  roport,  whioh  contalnod  all  tho  fafonnation  Councillor 
Uula  aakad  tar.  "Ria  mlnuto*  war«  possod.  Tho  (la*  Cornntitioo 
luiTo  Sxad  tbo  chai|>« (or  a  C()*c  p.  eluctric  Inrnp  at  £'J.  UH.,  a  >(iAr. 

■arlar  nraafeat). — At  the  Morluy  Town  Couiiuil  on  Mondny  Ituit 
week  IbeTown  Hall  Committee  pressiitud  thpir  id1uiiI«  as  follows : 
"Itwai  raaolrad  that  the  Town  Unll  bu  li};hted  by  olixitricity, 
•ad  tbat  a  apacial  oonimitt«e  be  ap|ic4ntad  lo  re]«rt  na  to  the 
•dnMbility  o)  obtAionm  power*  lor  tho  aupply  nnd  ol  making 
amageiDenU  for  Ughlina  tho  public  hiRi|i*,  nod  *apply  olectricitv 
to  any  prlrata  panw.  Mr.  Kciiry  Clarke  reported  Uint  the  build- 
jmg  ol  Iba  Town  Hall  wai  pnigi'ciulng.  but  not  so  fait  as  ha  wlahad, 
Tba  eonUactor  ou^lit  to  ba  lnda«ad  to  sot  moro  mon  on,  and  thn* 
fnnldo  work  for  ilia  othor  bmnohos  of  tho  trndn."  Counctltor 
RltMlea  ttid.  In  loovina;  ttio  voialli'iiiiitton  nf  tli-i  mlnulv*,  tliHt  thu 
cnvniittca  wore  uiunimuus  in  tbe  rvcuiiiniendHtlon  ttiiit  tliu  Town 
Hall  ahaaid  ba  lightad  with  electricity.     Thou  there  wua  the  i.]ua)- 


lion  as  to  whether  tbay  should  put  down  n  plant  (or  tho  purpoaa 
□f  in^iplying  ratupayen  with  a  ISKht  thkt  desired  It.  A  spacial 
oommittee  ought  to  be  a()fiointed  to  give  the  matter  tholr  lullaat 
eon  (id  oration,  nnd  to  report  ae  to  wiiat  it  would  ^osl  lo  hght 
the  town,  and  al*o  llio  Town  Hull  nepnriitely.  It  wnt<  it  mnt1«r 
of  very  [{foat  imiiortaQco.  t.'ounellior  Syko»  wiid  he  would 
fecnnd  tho  inntioii  II  the  movor  would  loovo  out  tho  portion  "  that 
thi<  Town  Hall  bo  lighl^d  by  oicctricity,"  and  ndd  "  such  com- 
mittee to  report  su|ianit«1y  a>  I.O  tho  oMt  at  lighting  tho  Town 
llnll  nnil  the  town."  LViniiciUor  KJiodos  njiroad,  Aldnrnian  Dixon 
vaiil  before  long  their  engines  at  Churwell  would  l>a  of  no  value 
for  pumpinK  wnlcr,  and  it  would  bo  nijumtion  of  to  wliatliar  they 
would  be  of  Ufc  in  a  scheme  tike  thai  montioiMd.  Hu  oonaklarau. 
hownier.  that  the  ipcation  hod  come  upon  them  hutily,  and  it 
witnlxid  duo  coniiidocatlon.  f^unciltor  Khodea  remarked  that  the 
aiiK)n(i>>  woulil  bo  of  no  use  for  thU  purpose.  The  mlnutea  waro 
ndo]it4<i.  The  following  were  a|>polnlm  a  upecial  conunlttoo  to 
report  on  the  nintu<[ :  Aldariiian  Holton,  SchoHald,  ('lough,  and 
U^lkiiuion:  Councillurv  Kliodas, 8 earth.  Johnson,  Jackson,  noboles, 
Ritst,  and  Cr*vea. 

Cork  Traaawaya. — ^A  deputation,  conaiBting  of  the  chairman 
{Mr.  W.  K<jiinn,  *otlciloi|,  Mr.  J.  W.  ftourka,  ■nilcitor,  Mr 
K  U.  F.  Townaond,  Mr.  M.  1).  [>Hly,  J.F.,  avtoiided  the  monttng 
of  the  Cork  Town  (.^uncil  on  the  7th  in»t,  with  reforenoe  to  tbe 
propONKi  tmmwny  nchotne  for  the  cily.  The  i^tnnding  Committaa 
of  Juno  7  had  lecomni ended  thnt  the  une  of  overhewl  wiraa  in 
connection  with  tho  propuliion  of  tho  proposoil  trnmcars  in  the 
city  by  olactrlclty  shoiild  be  annctionod  by  (^onneil,  nnd  the 
Council  itself  had  already  sanctioned  tho  employ  mon  t  of  electricity 
as  a  moliva  power,  but  on  condition  o(  tho  wiraa  Ivainglald  nndor- 
ground.  Mr.  Farrington  siiid  that  tliey  should  oonsidar  the  mattar 
well  before  they  ahotild  lake  any  action  on  it,  If  tli«  wires  wara  lobe 
plaoedabora  the  ground  they  mit^ht  bou.ii  olMtruotion  inmanyoaaMi 
■uch  aa  interfering  with  the  progruM  of  tiro-onaapos  in  oaaa  of  fire. 
The  Miiyor  *Bid  tSnt  no  mniter  what  tho  Council  would  dooida  on 
tho  (ubjcct  the  matter  *lxould  have  to  go  before  tho  Board  of 
Trula  and  racoivo  tholr  tanctlon.  The  Board  of  Trade  would  not 
consent  to  anything  l.hnt  might  prove  dangaroua  lo  tho  public 
safety  or  delrimeniAl  to  the  their  liitarosla.  For  his  own  part, 
he  (the  Mayor]  whs  entirely  in  favour  of  the  schema.  Ky  it  a 
large  portion  of  tha  Oi^  would  be  block-paved,  and  it  would 
farther  rave  a  great  deaS  ot  axpenic.  He  thought  the  Council 
ehould  not  impede  the  company  in  any  way  in  their  project. 
Mr.  FroMr  onid  tramway*  nimilnr  to  the  proposed  one  in  tho  city 
hod  l>cen  conatructcd  in  BrUtol,  Flymooth.  nnd  Edinburgh,  and 
one  also  which  aitondcd  for  ovor  4,(NJU  mllo*.  Tho  atrongth  of  tbo 
current  of  olactrldty  In  tha  proposed  tramway  system  would  bo 
only  000  volt',  and  no  danger  whataver  lo  t)ia  punlic  wonlil  arise 
from  it.  01  course  there  had  beec  aoctdeata  from  Uiae  In  such 
coaoi,  but  ho  felt  confideot  that  no  danger  would  arise  from  the 
construction  of  trnmcar*  in  Cork,  The  recommendnlion  ol  the 
SiAnding  (.iimmitloo  that  the  wires  nhould  bo  plncod  overhead 
wu  iHuued  unanlmon*ly,  and  Mr.  Friuter  having  oxpreasod  hia 
'honks,  the  dopiiMtion  withdrew. 

Maaehoatar.— Sir  J.  Harwood,  on  Uio  motioo  (or  the  approval 
ol  (.!'<■  in'ooeedinga  o(  Die  (ias  CommitMa  al  tha  mooting  of  the 
Mnndiuater  City  Council,  nnid  that  one  of  the  work*  of  which  he 
should  be  glad  to  be  relieved  was  coming  to  u  nloiia.  For  many 
years  ho  hnil  hnd  to  do  with  the  Bill  which  enabled  tho  Corjiora. 
tion  lo  donl  witli  nil  coniiinJiioj  who  wanted  to  Mtnbllah  oloctrio 
lighting  stntionti  in  Miknclieotor,  nnd  tiiially  they  obtsiiioil  parlia- 
mentary ^wor*  to  put  donii  an  Instnllatlon  thoiuselvos.  He  had 
booRolutirman  of  tliu  roiiiiiiitT«o  which  dealt  with  the  mutter,  and 
ho  waa  happy  to  say  thiil ,  ]dl  being  woll,  neit  Friday  week  they 
would  bo  ablo  to  light  th«  uajt  olTioes  in  thu  Town  Hull  with  doc- 
trtcltv,  and  he  wnn  contident  that  the  whole  of  tho  buildinga 
would  he  M  liglited  during  tho  autumn.  For  roiuon*  which  It 
would  not  now  bo  prudant  to  slate,  the  committee  had  boon  pro- 
vonted  from  going  on  with  tho  work  in  tho  Town  Hall  In  tho  way 
they  wouU  very  much  have  donirod.  but  tlioy  wore  doing  the  beat 
they  could.  Ho  dosiroiliukrlieularly  to  congratulate  the  C'Oiincil  ujion 
having  *ucceodod  m  putting  down  an  I nstiillntioii  second  lo  none  in 
the  kingdoni,  and  jierhnp*  second  to  none  in  tlic  wci'l<l.  They  would 
be  able  In  a  fortnight  or  three  weeks  lo  lieifin  supplying  electricity 
ovor  a  very  larcn  (Mirtof  tbe  city.  Mnny  pubtitibitildinge  wouid,  lb 
won  understood,  w>  IlKbtsd  by  elsctiicity.  The  committee  were  very 
much  pleaaed  with  Ue  efficient  way  in  which  the  work  hud  been 
cMixied  out.  Thadynamoa  would  be  turned  round  thu  week,  and 
the  engines  and  erorythintt  connected  with  the  installntion  war* 
most  beautiful.  He  wanted  to  ny  to  tho  pnblic  that  it  was  not 
intended  that  to  noycilont  whatever  tho  Cor)ionition  sliould  supply 
littiiign  for  building!.  Thoy  intended  to  supply  electricity  in  tha 
■treota  ptecisoly  id  tho  same  way  and  to  the  same  extant  aa  they 
■oppliad  gas  to-day.  Thn  only  exception  was  in  the  matlor  of 
meters.  The  commllCae  would  supply  meters.  Aa  regatded  thoaa 
meters  ho  unhesitatingly  said  tliat  they  were  rery  expensiirttand 
not  satisfactory,  and  at  any  day  they  might  bo  ■aperaoded  by 
soinothtng  that  was  saltafactory.  They  hoped  the  day  waa  Mar 
when  tbe  sdentilSo  men  who  were  trying  to  find  a  matw  thab 
would  be  tnuch  moro  reliable  than  thwo  now  In  use  would  ba 
sucoeueful.     Tho  minoMn  of  the  committee  were  pniwed. 

Tatofihaaaa  aait  Daatrlo  TntMloa. — With  tlia  eieaption  of 
tlioae  in  the  ekctrioal  industry,  and  Intaraslad  (tarliea  Moarally, 
few  people  ace  awatc,  aays  tlie  PaU  Mall  GikmU,  what  Uupotlnnb 
iisuea  ate  bi>und  up  in  the  ra)iOTt  which  Lord  (jroas'a  joint  eom- 
mlttoe  i*  now  diacussiitg  lu  |iri(Alu.  For  years  past  IM  Kotlonal 
Telephone  Cuin|KLny.  nhich  noili«  under  license  from  tho  t'ost 
(MHoa,  has  apptiuil  lor  the  innerliun  in  nil  Trnmwny  Bill*  of  n  clnuie 
MCiirlng  its  linca  agaitut  diEturbunoc  from  earth  lavage  ax  ^jm,- 
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Irfoal  induction  In  iho  event  of  elwlrioity  being  used  m  a  motive 
power  for  tliolniuwiit^  Tha  !<slo[>h()no  u  vachan  ezlremely  d«li- 
iM»  Inttmineiit.  aud  lliu  (viCam  of  earth  return  wliich  the  National 
Oetupaiif  Mill  uaea  a/TeixU  aoch  facaliUoa  for  dUturbunce,  that 
Uie  proleoLion  claacea,  u  weinled,  ore  claimed  by  miuiy  la  hare 
been  almost  prohibitive  to  the  dnTolopment  of  olcctric  traction 
in  Kngtand.  It  ti  botwonn  theie  tiro  jfrent  lnt«ro*U~nloc.tnc 
traction  antl  the  tolephono  — tlint  the  necdlenierit  rMlly  tiw.  thoiijib 
the  question  baa  been  ootatjIiuatoH  by  other  imuim  atTeutink'  the 
diitacbanee  of  nulwny  eignals^  oorroaion  of  water  pipM,  etc.  If 
tbe  oommittoe  apfmliiled  ut  tlie  inebuicv  ol  tbo  Bwird  of  Trade  to 
decide  upon  the  iiintlor  gii'O  thwc  opinion  in  fjkvour  of  the  traotioo 
companlaa,  a  very  marked  ohanga  in  the  external  conditiona  of  our 
■troeU  aod  e-itiea  may  be  looked  (or  in  a  few  yonri,  Omittins  all 
diaouwioii  ne  to  the  Dowible  meriU  of  dliforent  *y«l«inii  of  elnotiie 
traotioi),  there  ia  only  ono  irhlnh  at  the  ntwient  day  Iiaa  made  II* 
way  toany  larRe  extent.  Thi*  )■  the ovorfiead  trolley  ayetem.wbioh 
i«  Ming  worked  on  many  hnndred*  of  niile*  of  rood  tn  America,  and 
b  being  continually  extended  M  nii  enormuuH  rate  T«o  apeoimene 
onlyarDlobatMnln  England — at  Leedi  and  at  Wi^Mllreapoctivety- 
In  both  of  whicb  plsora  dislurbanoea  have  ariiicn,  cither  >■  rogarda 
til*  telephone  company  or  the  railway  companiei.  But  Iho  {(enernl 
tmtimoiiy  of  the  public  ia  ao  attaniily  in  favour  of  line*  of  thi«  oLuw, 
wliioh  are  oloan,  swift,  end  tree  fmiu  nil  the  botron,  ol  maimed  and 
BtnigiclinK  animoli  which  now  dlfsroce  our  etroeu,  that  ono 
cannot  help  but  ho^  for  a  cliani^e  iu  lli«  legivlation  atTeclJng 
electrical  power*  which  «hall  make  their  introduction  linanoi&lly 
IKMwible  \ViLh  the  Itntietiia  Uiiie  i^iven  to  electric  tractiun  |^e- 
nUW,  there  la  little  doubt  that  ivolated  rehicle*  of  n  mnro  modem 
and  gracotul  type  would  rapidly  nuponixla  the  anticjunted 
*•  growler  "  and  Uie  frisky  haniom  wiiich  pon-ncJo  our  «troot«, 

Aber4»en  Nerthent  Co>oparatlva  Compaar.— A  meeting  of  the 
•hareholderf  of  the  Xorlhoru  Co  operative  Coro)>Bny  was  held  lout 
w»*k  M.  Aberdeen  xpeoIaUy  to  oonBidor  the  question  of  mechanical 
heating  and  elocLric  lighting  of  the  Company'*  central  premiaoi- 
The  chairmaD  (Mr.  Joi.  Doitil  road  tha  requliitlion  of  the  24  nharc- 
holdera  lu  coniidor  thcae  *chomce  which  bad  been  reaolved  upon 
by  the  dtrectoi*.  and  which  they  (the  lEKnatorie")  "  fonred  the  ci- 
penM)  would  bo  r^Uhcr  heavy."  After  uipIniniuK  the  priuoiplet  of 
mechanical  hoaline,  lie  conoludei)  b*  aayliiK  that  what  he  wanted 
to  make  out  wax  that  the  matter  had  been  fullr  coniiidered  by  tbe 
commkltoe.  the  KoanI,  and  pro(a<aora  on  ventilation  and  electric 
Itjfhtiiij;.  »iid  whether  tliey  could  sot  u  bettor  elucidation  of  the 
RiutTvr  nl  a  (nnurnl  mectinji  attended  by  a  gooil  many  iieO|Je 
who  did  nolknow  whore  the  buitdlnjc  wore,  what  thoy  wore 
tiiuro  foe,  or  what  rc<iuired  to  be  doiio,  woiilil  be  brought  out 
before  the  mectinir  ended.  Mr.  Knitibt  Forbe*.  ooiiTener 
of  the  Ituildine  (.'omnilliteo.  hating  read  the  report  of  the 
1>ra(iery  and  Buildings  Joint  Ooinmittoe  on  the  au^geeled 
■ittoraUona  and  iinpruveinento,  the  chairmaD  read  the  report  of 
Uie  Buildings  Committoe  on  the  quontion  of  the  introduction  of 
electric  litrhciog,  which  bore  tbftt  Pnt.  Kennedy,  of  London,  o«ti- 
mated  the  coat  of  all  the  apporatu*  necemiary  for  supplying  TilK) 
8-c.p.  electric  lamps,  exelumre  of  wiring,  at  £6*^  In  calrulatlti^ 
the  oxpcnu*  of  production,  ho  nllowK  n  per  cent,  for  inl^reKt, 
IV  per  cent,  for  dnpreclntlon,  fTlljior  annum  for  a  meubnnic,  £32 
for  coal,  £10  for  oil,  vmn^  mid  tftorer.  and  £30  for  lenuwals  and 
maintonanoe;  altOKelher,  £3Ti,  IF  to  the  abovu  be  added  tha 
eoeb  ol  wiriiig— which,  aoourdin^  to  Ibo  ostimate  of  Me^n. 
HoImM  and  Co.,  Nvwonstle,  would  bo  £(i'2i,  and  ailowing  5  |ier 
eent.  for  interal,  and  5  por  coiit.  for  doprociation— the  coit  of 
uroduotion  would  be  CXt  or  thoroby  per  annum.  The  committoo 
Warned  that  the  Kas  bill  for  the  [xut  I'J  mnntliB  wa>  £^)4.  and 
if  the  nilditjoiud  g«s  re(|Uirod  at  the  new  premineii  focine 
GalloH-gate  were  added,  which  they  entlmated  will  amount  tn  £tl2 
(nuktrtg  altoftether  a  gaa  bill  tor  the  c«nlral  ureuiJHM  of  £'J!>(I), 
thare  would  be  a  MLVinf;  In  favour  ot  •leclrio  lit-ht  of  £'fi.  Mr. 
Hnnter,  enKlnoor  (one  ot  the  direotom),  eaid  that  the  Hcottinb 
Wholeaala  Society  had  introduced  an  inatnliaiion  of  over  j,00O 
Ughta.  II  that  «oeisty  had  seen  their  way  to  adopt  electricity 
wbeii  K*»  was  cheaper  inOLuigow  thao  in  Aberdeen,  he  did  notaee 
why  tbe  Nortboi'n  t'o-opeiative  Company  nhoold  not  do  the  ume. 
Sir,  William  Milne,  Vicloria-ntroot,  itronglj  opjKMcd  the  Intro- 
duction of  electric  liKhLinj{.  TrcmiiiFDr  RlMOt  inid  that  although 
evety  private  individual  could  not  ninnufncture  electric  light  *o 
ehtapfy  m  he  ooold  fiot  it  from  the  city,  it  the  Cooperative 
Coinpanv  took  it  In  conjunction  with  their  ventilation  sofaeme,  he 
wo*  MitlHllod  that  they  could  manafacturo  a  light  better  auited 
for  their  piirpoxo  than  the  kW)  Ibey  wen:  at  prwent  nupplied  with. 
After  'ome  further  ditcuwion  the  meeting  lerminited. 

PeTtaaaovth,  —  At  the  ForUmouth  Town  Council  la«t  week,  the 
Electric  Li);htiiig  Committee  eobnaitled  the  tenders  reooieed  for 
the  electric  liKhtlni;  maine  and  the  various  Bttlnge  and  acaeeeories. 
KIght  Icndon  In  all  had  been  received  in  time,  and  of  these  five 

tirovlded  for  armoured  oables  for  the  high-teoirian  mains  ami  arc 
Igbt  conductors  being  laid  direct  in  the  jnounil,  and  a  drnwing-in 
eysleui  for  tbe  low-toDiion  nuitnt>,  while  the  other  three  provided  a 
(Mwtng-in  svstem  for  oil  the  mains.  The  live  lendori  providing 
lor  armoured  cnbloB  [jave  the  foliawing  fixed  pricoa  :  Rritiih  Inm. 
lated  Wire  Company.  L'IU.:|14  :  Silverlown  Company,  £l(),.1hjj 
Callender  <'ompany,  £li).e:W:  Siemona  Bron.  and  Co.,  £lil,7IKl: 
W.  T.  Itouloy'ii  Telni[rapl>  Works  Conapany.  £10  (N>7.  The  tbr«o 
tondon  providing  for  a  drawlnff-ln  ey*tem  wero  :  IntemaUonal 
Electric  Subway  Company,  £IO,nn4  :  W.  T.  Ulover  and  Co., 
£l-2,4«a.  T>.  Md.;  Keid  Broe  ,£I'J,46H.  Adding  to  these  several  sums 
tb»  oaUaiMed  coet  of  tha  fitllnes  and  iiceeHoriea  iLccurding  to  the 
•ohadiil*  of  iiiHose  Ln  eacb  Under,  the  amounts  were  ok  hiUowa  : 
On  Uie  Srst  live  landers  i  Briliah  losulated  Wire  Company, 
je]],6;3.    1th.  i  Callender   Company,   £12,A37:   Silvsrtown   Com- 


pany, £12,712:  Siemens  Broi.,  £13,407:  W.T.  Henley's  Com  pan  jr, 
£I4,&70.  On  the  other  three  lenders  :  Inlernationol  Electric 
Subway  Company,  £1-2.(>13;  W,  T.  Cldor  and  Co..  £1.1.221. 
7s,  8d.  1  Reid  Bros.,  £15.'J44.  AfMr  ooiiBlderal.ion.  tbe  cnmniittoe 
came  to  the  concluBion  thai,  looking  at  Che  small  dilTerenc^  in  cn«t, 
it  would  be  better  to  proi  ide  for  a  drawinf;.in  system  for  nil  the 
mains,  as  with  this  syitem  it  would  scarcely  ever  be  nectesary 
to  reopen  ibo  roods  or  footway*  after  the  euiloe  had  been  once 
laid,  and  the  committoo  therefore  TDcommended  that  the  tender 
of  tlio  Intei'natioiMl  Electric  Subway  Company  be  anceptod 
at  tli«  Gx«d  ptiee,  and  that  ibe  committM  be  authorised 
to  order  the  Rttings  and  necoMOritv  under  the  contract  al  their 
schedule  of  prices.  Under  the  contract  with  Muniib,  VntoH  arid 
Thorn,  and  B.  '/,.  do  Ferrnnti.  Limited,  there  was  a  schedule  of 
pricoa  for  trunformers  and  other  Bttingn,  and  tho  committee 
recommended  that  thoy  bo  authaii*od  to  give  orderi  under  this 
■chedule  to  the  extent  of  £3,<NK),  Tho  cominitloo  rocammendod 
thnt  a  cortlflcate  from  the  engineer*  lor  £t>00  In  favour  of  Mr. 
T.  W.  Quick  In  reepoct  to  tho  eleolrfc  liglil  station  be  |>aid  i  and 
tilso  thst  the  cornmoo  #eal  be  allixeil  to  the  cunlrocte  with  MMera, 
Vales  and  Thorn,  and  S.  Z,  du  Fcrranti,  Limited,  and  Meesra. 
I.',  A.  I'uTHons  and  Co.  for  the  Hupply  of  ulM.>trical  plant.  Alder- 
man Ellis,  in  movinK  tho  adoption  of  the  lint  clause,  announced 
that  the  International  Electric  Subwny  Comjiany'i  tender  hod  beeo 
altered  to  £12,(KKJ.  and  thoir  tender,  lncludini(  all  aoooaiorlea, 
from  £12,(M3  to  fLI,.').^!).  That  day  the  oommlttoo  liul  arrived  tb 
the  laat  contract  for  coiaptetiiiK  the  JnetoJIation  entrusted  to 
their  oSire,  and  notwllhstaiidirij;  Uio  fsct  that  I>hey  hod  procured 
the  best  poeeible  machinery  of  the  meet  improi^  make,  and 
inciudinRbheooet  cf  the  ni«B*,iliO  total  amount  would  be  con. 
siderably  leas  than  the  esttmeled  sum.  Mr.  Rose  eecomled.  Mr, 
Light  thought  that  as  tho  fint  tender  of  the  International  Coin- 
panv was  wronK,  it  «hould  be  thrown  out.  Alderman  Scott  Foster 
said  that  the  committoo  wore  s-itiaflcd  that  tho  mistake  was  Iioibt 
n'ljr.ntumpnnm  of  £H,I>I)I>  for  excavations  having;  boon  inadvertently 
omittod.  Ho  dwelt  u[>on  the  «ut>oriorlty  of  tho  subway  ajvtem 
over  tliNit  ol  iron  )iii>0",  and  while  sdmlttlng  that  it  was  uicon- 
venianl  to  Iinvc  to  »[uend  a  lender,  pointed  out  thai  under  exist- 
ing oircumslancw  it  would  be  advaiitiigeuus  to  the  Council  M  act 
in  acoordunco  with  the  proposal  of  tho  chairman  of  the  coin rolttM. 
Uttimototy  the  report  was  agreed  to. 

SI.  Albans.— At  tlie  meeting  ot  the  St.  Albana  City  <^uncil. 
Mr.  Toiihniii  muvud  :  "  That  it  u  toipedient  that  the  city  bo  lliihlod 
by  el«'t.ricity.  and  tbut  u  committee  beappoinkul  to  <xiiiHidar  and 
rcjiort  what  sLepe  should  be  taken  for  carrj-iiig  out  IIhi  work,"  In 
bringin);thc  ri»aluLion  before  the  Corporation,  Councillur  Toulmia 
said  that  by  the  oouicoy  of  Mr.  Longmoro,  tho  town  clerk  of  Hert- 
ford, ho  had  boon  nupplicd  witli  an  excellent  report  of  a  committee 
which  had  been  »i)poiiit«rl  by  the  Corporation  there  to  consider  this 
matter.  A  oapable  engineer  hail  be<>n  conHii1i«d  by  that  committoo, 
and  th^  reported  that  they  were  thorout;}dy<.-onvinoedol  the  ad  ran- 
tnges  of  electrical  enerf;y  for  lighting  purpoeee,  and  thoy  hod  no 
hesitation  In  recommending  the  Corporntion  to  embark  u|>uu  tlitl 
undertaking  ~  that  of  supplying  elootric  light  to  tho  town  — 
08  they  felt  sure  it  would  prove  to  be  a  paying  concern,  and 
n  source  of  considorabtc  income  to  the  borough.  Thoy  also 
reminded  tho  Corporation  that  electric  tit[hting  was  no  longer  in 
it*  infancy,  but  it  liiu!  boon  tried  and  found  aucccMful  in  many 
ulaoee.  Continuing  bis  reinarks,  Councillor  Toiilniin  >a(d  that, 
iuokliiK  at  the  estimate  of  the  cost  of  lighting  the  «treew  thU 
year,  lie  found  it  was  £M0,  and  that  seemed  to  him  lo  be  a  con- 
siderubie  sum.  He  believed  that  if  they  went  Byntematioslly  to 
work,  and  picked  tho  brains  of  Other  autboritiefl  and  profited  by 
the  ex|}erieiice  of  other  towns,  thoy  would  bo  able  to  carry  this 
out  in  such  a  way  as  to  reflect  considerable  credit  on  tho  town  and 
materially  beneSt  the  i'oaideiil«.  It  was  well  worth  making  ao 
effort  to  obtain  the  advantages  which  reAultad  from  an  inatollatloo 
of  the  electric  light.  There  wore  many  facts  and  figures  which  he 
was  [ire[>ared  to  bHni- before  the  Council,  but  he  would  not  trouble 
tboiri  thnt  evening.  He  propo*etl,  tlier«(oro,  that  the  Mayor,  Alder- 
man Miskin.  Counciliots  Rowden,  Bennett,  Hiirlock,  Hitchcock, 
and  Gibson  be  apuointeil  a  committee  to  consider  and  roport  on 
the  subjei^t,  Mr.  Il,  P.  Smith  seconded.  Mr.  Barnard  objected 
to  such  an  important  subject  beine  brought  forward,  as  this  had 
been,  at  n  monthly  meeting.  wiSiout  having  preriouHly  been 
considered  in  committoe.  Hie  opinion  was  that  this  subject 
eJiould  first  have  been  brought  before  tho  Urban  Sanitory  Com- 
mittee, He  (iropo^ed  a;  an  amendment  that  this  matter  should 
be  referred  to  that  comniitl-oo.  He  thfiu;;ht  that  tliey  should  pro. 
cced  very  cni'efully,  tuu-ticulaily  when  it  was  remembered  how 
great  a  (allure  hiul  ooen  tho  nttcuiiit  to  light  Baniot  by  elec- 
tricity. Mr.  Hurluck  thought  the  work  ought  to  be  done  by  a 
private  company.  Mr,  Smiui  said  he  (jiiito  agreed  that  tha  time 
had  not  arrived  for  St,  Albans  to  be  lighted  by  electricity,  but 
he  did  take  strong  txception  to  the  statement  that  it  should  be 
left  to  a  private  cotniMoy  to  step  in  and  supply  oloatric  light  to 
the  city.  When  electric  light  eiimc  down  to  the  price  of  Ros,  tho 
Council  would  bo  bound  lo  take  It  up,  He  wished  that  former 
cor]ioration*  hod  boon  mora  onterpriRina.  as  If  thoy  had  been  the 
water  supply  and  ga«works  woulil  be  In  tho  hands  of  the  Corpora- 
tion, and  tho  protiia  arising  (roui  tliein  would  have  paid  half  the 
rales.  Thoy  niuHtiiee  that  when  the  time  arrived  a  prii-at*  com- 
paay  did  not  xlep  in,  and  the  iirolits,  ns  in  the  ciuc  of  the  wntor- 
worhs,  iro  to  tbone  who  resideil  outside  the  city.  Tbe  waterworks 
and  gasworks  ought  to  belong  to  the  ratepayers,  who  should  iirolit 
by  the  rooeipts.  He  was  oortainly  in  favour  of  a  committoo  being 
appointed,  as  propoeed  by  Councillor  Toulmin,  to  eniiulre  and  not 
to  act,  booause  it  won  prapoaod  to  dn  anything  definite  bo|Qnd 
obtaining  information,  he  should  not  have  i4(Teod  to  tha  appolnt- 
mont  of  tho  eommlttoe.     Aflor  further  dLsouMlcn,  the  resolution 
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ms  carried  in  an  amendod  (ono,  and  tlio  Coandl  dien  went  Into 
cotmaiUee. 

Tarqwv.-Hr.  W.  R.  Tronlhaoi,  «toclrioal  «ngtnMr,  of  Bristol, 
haa  been  en|t«g«d  by  tbe  Tortjiwj  Town  Counell  U>  inspect  lh«  town 
M)d  report  on  the  "•?*  Mid  means  of  Ii|-btin);  it  bj'  eleotricilj. 
In  hb  report  lo  the  Coaooil  be  advuo*  the  aila|)tion  of  the  Bach 
Sakmo*  a«  Uie  rite  of  the  cenlml  vftion-  There  no  oxpeniw  would 
b«  MoeMarj  lor  buililinKB,  ■Bvjng  tiic  town  t'3,000.  oi  i''JtiOa  year. 
To  avoid  the  Rnoko  nniuncc  ho  mggoiUi  that  fca*  ihould  bo  u>cd, 
or  tbat  the  bollera  ahoald  bo  firod  by  gaa  geonrftlod  In  a  ro|conera- 
live  fanMoe.  Atter  eaioful  enqvldM,  Mr.  Trmlham  haa  como  to 
tbe  oonduMon  that  I.AOO  lain]M  of  10  &p.  wouM  be  taken  up 
iBBediatsly  the  current  wa«  aTaiUble-  Tliii;  eeliiiinte  ie  iiid«|>eii- 
dantof  tbe  notele,  which,  ha  thiokit.  wuuld  certninly  require  not, 
law  than  another  t,DOO  I6-0.]),  lomjit.  HIk  odvioi  in  that  pro- 
fWen  tn  Um  KrM  iactancc  ihould  be  made  for  3,u00  lampa  of  tho 
power  indicated.  TheM  would  runiro  about  4^)  i.h  p.,  wliioh 
iniuht  be  advaotaeeouily  divided  between  three  engine*,  oach 
indicatine  130b-p.,and  one  nnaU  enKlnool<i()h.[i.  OtrlnK  toiho 
lenctb  of  tbe  atreeta  (0,300  janlii],  a  low-|>r«iuure  lyatom  would 
bo  uneuiUblp.  Ho  oatlmntod  that  hl|;h  |iftwfiur«  niuina,  includini; 
low-preHore  eonncetlDe  molne  between  the  traiwlornian,  would 
con  aboot  £R,O00.  while  th^  coet  of  low-preeeure  network  and 
foedcra,  altowlnK  liie  usual  losMe,  would  be  nbout  £15,000.  II  the 
Batb  Saloou  ^to  wae  adopted  as  the  contral  ailo,  he  reoommend* 
tbe  etoid^ment  of  Htaamvnguiea  for  the  heary  work  between 
dusk  and  10  p.m.,  and  a  (tO-h.p.  |ma-ontttnefor  the  remainder  of 
34  boonL  The  approiimalo  ca*t  01  ttoam  plant,  with  gM  eikvino 
for  day-tigbttnff,  woald  bo  £17.40.^ :  aod  at  nutinlnnan«a  £3.100. 
While  uaktng  proviaion  for  ilrcet.liifhtJiit:,  ^'''-  Ti«nthani 
nays  there  could  bn  no  object  in  alt,orii>K  the  iirmaot  inoilv 
of  illumlnadoa  Kanerally.  He  tiroiio«vx  Una  16  aro  laui|i«  Iw 
(xovlded,  one  belnf!  at  tne  top  or  l^wer  L'n  [on  street,  nnutlier 
ontaidn  the  Town  Hall,  one  at  the  ooruer  ot  Abbey-place 
and  FUel-ilreet.  two  at  Elluoumbe  Ureen  and  Market  Corner 
reapeotively.  five  in  new  I'leonure  Unrdena,  and  the  remainder 
dlMribuled  between  Beacon  Hill,  Ttetoria-paradoL  Torwood- 
■tivet,  and  the  Strnnd.  Thcii<i  lamps  would  noet  £9(t  each,  or 
£130  perunnm,  and  would  diii-lofo  about  C4.%  Kns-tninp*  oostintc 
about  CSSS  a  jmar,  and  ei^'inK  "omn  l.llll)  c.pi,  oKaLust  ILIKKicp. 
tciven  by  the  arc  Uuuii*.  Tn*  rei'Onue  |iar  antiuni.  taking  tlm 
oumnt  at  6d.  par  unit,  and  Including  £320  for  the  arc  iK'njw, 
wDutd  be  about  £3,3'J» ;  at  Td.,  £3,9^  ;  at  M..  £i.:t30  :  not  allow- 
ing for  any  revenue  (lom  meters  and  motors,  oookio);  apiarntun, 
etc.  Tbe  eleotrio  ourrenl  at  6d.  per  unit  is  approximately  at  the 
aame  rata  ae  gue  at  4s,  5d.  per  1,000ft.  i  but  in  practjiv  it  in 
found  so  easy  to  ecunomin:  the  light  by  at  once  turning  1^  oat 
wbeo  not  required,  that  the  price  in  actual  uw  ii  ptacticaUy  equal 
to  gna  at  a*,  iicr  l.OUOft.  Mr.  Trenthani  vuycesW,  however,  t^iat 
tho  prloo  be  fiiod  at  Hreb  at  7d.  iior  unit  (equaT  to  3s.  Od.  I>er  1 .000 
for  KB*},  aad  that  discounts  be  allowed  aecordin)^  to  the  number  of 
hour*  the  li^ht  haa  been  in  ue*.  He  adds  to  bis  report  :  "  It  in 
pmbably  banjly  ueceesury  fur  me  to  urge  slron|;ly  the  odiiaitbility 
of  (be  Couucil  carryinc  out  this  work  and  retainint;  their  ijoweti 
ia  the  (aoe  of  the  moitopoly  ctijoycd  by  fpia  comijaniefl.  bicctric 
llf;btinK  will  pay  ita  way  Irorn  llic  commonmment,  and  aJtonruidii 
prove  ■  very  ini|>ottoni.  nouiee  of  rovcniia"  Ho  nilvjfca  ilio 
OmbcU  to  on  00  account  tranifor  their  provlninnal  order,  whctho 
It  ia  decided  to  carry  ont  tho  iiutallatlon  at  once  or  not. 

AtMMtoeit.— Very  uttisfoctory  pronrea*  ik  balnK  made  with  tho 
ptdiminary  work  in  oonnoctlon  with  the  etootric  llelitinj;,  layf- 
the  Abtfrloen  paper.  8orao  tittle  time  H|i;o  wu  olironir-liyl  tliv  runi- 
menCMieBt  of  operattona  tor  tho  ercotion  of  tbe  ^ununilin;;  station 
iB  Ca4loa>*treel,  whenoo  tho  supply  ol  uleutnuity  will  be  dis- 
trUiaI«d  over  the  city.  At  preeeTit  the  walls  ol  tlw  buildinss  are 
-IfL  or  Sft.  above  ground  ;  with  dry,  open  weather  rapid  pro- 
gi^et  with  the  work  may  lie  et(>oclod.  n'hile  this  haa  been  sotng 
on  in  oeoMotion  with  tbe  buildings,  a  commencement  has  also 
beea  made  wjth  tbe  layhifi  of  tho  copper  maina  for  convoyinK  tho 
electrieaty  tbnnigh  tbe  itrocta.  Tho  pavenioni  bos  been  ononod 
from  tbe  station  in  Cottonstroot  along  Castlo-torrnco,  and  tho 
maiiu — endoaod  in  a  wat«rti)[ht  eoncrota  culvert — hnTo  been 
laid  balf-way  alontc  tbo  tcrracA  So  far,  attention  has  been 
dlredod  to  tho  laying;  ol  tnuins  lor  tbe  supply  of  the 
Incaodesoenl  lifcbt  only  lor  primlc  Uichiint;  1  nt  a  moeltn);  of 
the  (ie*  Committee  of  Ibo  Towri  Cuunt^il,  a  pro^wsal  was 
bronebl  forward  viUi  referenoe  lo  the  supply  of  eluotricitv  for  the 
•tQ  UKbt  in  view  of  the  lighting  of  the  Btrmls  also,  Tmu-utcr 
Bioaeb  euggeatod  that  advantage  might  bo  tnkan  of  thu  upenint; 
of  the  paveoienle  to  lay  a  pipe  with  a  cable  in  view  of  tho  lighting 
of  Uie  atreeta  by  the  era  s^atmn.  The  sugeeation  w<u>  genomlly 
■Mcoved  by  tbo  iMiiiinittoe,  and  it  was  rosoTvod  to  approach  tho 
UMndl  on  an  early  date  for  authority  to  proceed  with  the  work. 
Should  tbe  d«atr«d  aatbority  bo  invon.  Prof.  Kennedy  will,  In  oil 
probability,  again  visit  Aberdeen  and  regiort  upon  the  scheme. 
Aa  indicatad,  the  schema  which  Is  at,  preaent  in  proKreaa  i« 
lor  private  ll)(hting  alone— lltat  Is,  for  tbe  supply  ol  light 
and  power,  if  requited,  to  bouses,  shop*,  etc..  slung  the  line  uf 
tbo  fDalns,  Id  tbe  same  way  that  k»*  1*  "Ow  suiipUeil,  Tbe 
ana  through  which  mains  are  to  be  laid  at  proeent  is  the 
aantral  part  of  the  city,  oompriiing  ('astlo  and  Union  itreeis, 
Union- t«tmc«.  the  Viaduct,  School- hiU.  St.  Kicholosstreott  Broad' 
street.  Market- street,  and  part  of  tho  quay.  At  sono  future  date 
tbe  mains  will  be  oitcnded  to  the  western  fmrt  of  the  nity.  The 
ayMam  it  a  low-Ionaion  ono.  and   the  current  in  enrFic<l.  wKoncvei 

rNbla^  by  bare  copper  strifis  Inid  on  porcelain  Insulators  set 
a  ooDcreto  trough  or  culvert.  Tho  culvort  will  in  all  cases 
bo  ■ndar  tbe  pavement:  where  It  la  neceaeary  to  iga  Into 
Uio  road,  and  nt   all    itreot   ctoeslngs,  insulaltd   cable    i*   to 


be  uaed,  drawn  Into  caat-Lnn  pipea,  Brick  fnepeotion-boxea 
wilt  bo  built  in  tho  pareniant  to  enable  all  joints  to  be  mode 
and  inapocted.  and  to  lake  off  the  servloaa  to  tho  bouaos^  Tho 
boxes  will  bs  elosad  by  a  caat-lron  top,  Inocd  with  comont. 
The  generating  station  in  Cotton-street  loms  part  of  the  gnsworhs. 
The  engine  and  boiler  rooms  are  on  the  groand-lnvol,  arid  the 
battory-room  ia  above  the  engine-room.  In  tbe  boiier-roo<n  arQ  to 
be  four  boilers  arranged  to  bum  gas  coke.  In  the  engine-ruom 
are  five  hi2h,apeed  stoam  cnginoi,  throe  of  SO  h  p.  each,  and  two 
ot  Hi  h.p.,  oacb  driving  a  dynamo  direct,  without  ropes  or 
bolts.  Tho  Bwitohboard,  by  wMcb  tbe  rogalation  and  distribu- 
tion of  the  current  aro  carried  out.  is  in  the  eogtae- 
room,  Hnd  is  afrs^fted  to  that  the  an|[lnear  tn  charge  has 
full  oontrul  of  the  systotn.  Tbo  engine-roam  is  laiya anoogh  to 
admit  of  n  large  inorease  of  the  fupply  over  tliat  now  ooitlom- 
plnted,  and  the  arrangement  of  piiHw  and  maobinery  is  suofa  Ibat 
the  chance  of  any  stoppage  of  the  supply  1^  breakdown  is  reduced 
10  0  minimum.  Tbo  huiidinga  tor  the  stntion  have  been  deeigoed 
by  Mr.  Alexander  Smith,  the  mj>crintciidcnt  of  tho  gns  depart- 
ment. Tho  Electric  Constmction  Corporation  of  Wolverhampton 
are  the  contractors  tor  the  machlBcry  In  the  statloo.  Meaara. 
Siemens  Bros,  tor  the  twitchboard,  and  Measrs.  Scott  and  Sellar, 
ot  Abordeon,  are  now  oarrying  out  the  work  of  laying  the  main. 

The  BlMdcpeol  Traawky.— In  the  minut«s  of  tho  Blaokpool 
P.lectric  I.lKlitint;  ('tmiinitieo  ul  .Tiino  tit  was  a  rosolutlon  to  the 
olTect  that  Mi,  John  Htwketh.  borough  eleotrical  engineer,  be 
relievod  from  the  traffic  management  of  tbe  tramways :  that, 
Hr.  John  Lanoastor  bo  appointed  trafSo  manager  ;  and  that 
Mr.  Uesketh  bo  deaired  to  retain  the  control  of  tbo  electric 
arrangemenla  connected  with  the  Iramwayi,  and  of  tho  book- 
kfwplng  aa  at  present  outside  the  treasurer's  do|>artniont.  At  the 
Town  Council  meeting  when  this  was  diaeuasod.  Mr.  Bibby  uid 
ho  should  like  to  know  If  .Mr.  Hcskoth  was  going  to  retain  tbe  £M) 
which  had  boon  jkald  to  him  for  tlio  uinnngoment  ot  the  tramway. 
Ho  moved  that  the  resulntloii  be  relerrwl  liack  (or  further 
considoration  .Mr.  tVnrson  en  id  the  cuinmiltee  lisid  gone 
Into  the  whole  of  the  oirouinstniioe*  coun«ctMl  with  tho 
altarsllon  propoeed  It  wax  n  very  delicate  ]ioint  to  raise 
in  Council.  Air.  HeBketb  bud  hud  control  of  tbe  electrical 
arrangemonU,  und  had  nine  acted  as  trollic  manager.  There  was 
no  nlt^iration  proiKMod  except  that  Mr.  Imncasier  should  be  mndo 
roaponoiblo  for  tho  conduct  of  tho  Lrnfbc.  ihcroby  relieving  Mr. 
Heaketh.  Tbo  rouncll  voted  him  £M  for  dome  the  work  tem- 
]xirarily.  Mr.  Bibby  mid  If  Mr.  Ijmcaster  had  the  additional 
rospansibillty  hanu;;bt  to  have  n  cnrtaln  proportion  of  tbo  |Miy- 
monl.  Mr  Mather  nui-eoi).  Mr.  Hnrkim-ori,  in  rectifying  one  or  two 
mlB-*tntflinent«  which  bail,  bo  b(<li,*v<itl,  been  made  through  ignor- 
ance, ronisrkoil  that  at  present  it  wiu^  irn^xmiible  for  any  man  to 
work  the  tmins  sotlifactorilv  If  ilioy  tliought  £.'U)  more  than  jiaid 
for  the  workMr,  lldkothdid,  Ihoy  did  not  know  the  value  of  labour. 
He  aatiH[uited  that  s  division  of  tho  work  would  cause  oonfusion. 
They  hnd  better  maintain  the  prmatit  system  until  ihe  summer 
was  □vcr,  and  then  spend  £4,000  or  £S,0(IO  on  a  s>Hl«in  which 
could  bo  uted  satisfaotorlly.  if  they  did  not  give  full  (si^itilin*  for 
carrying  out  woik,  tliey  could  hinine  noliody-  Mr,  (^un-Hltor 
lYarson  roiiHidenxl  that  Mr.  Hovkoth's  datiiv  had  inultiplie'l  no 
sa  to  make  it  absolutely  riuccssary  10  relieve  him  from  th<<  m»nii|>r. 
iiiuiil  The  roooipis  showed  n  net  increase  of  eomethins;  like  CtOO 
up  to  the  lavt  meoting  upon  the  previous  year's  work,  but  as  no 
nlteralion  in  the  systom  could  bo  mn'Ie  twfoio  the  end  of 
tho  season,  comnlainta  would  be  gonerni  for  some  time  to  nomo. 
In  reference  to  the  above  It  is  Interosting  to  give  tho  original  dis- 
cussion on  this  ap^iolntment  In  Ihwombor,  lAi :  Ritmct  from  th« 
electric  lighting  and  tramway  minutes  :  "  *  That  a  sum  04  £nO  bo 
allowed  to  Mr.  Hesketh,  as  the  general  manaffer  o4  tho  Blackpool 
tramway*  for  the  period  from  Uio  tith  of  .Septoinber,  [992,  to  the 
Oth  ol  Kpplvinbor.  i!4!);(-'  Mr.  Councillor  BlckerstaOo  called 
attontlon  tu  the  sum  of  £50  rovommended  to  be  given  to  Mr.  John 
Hoskutli  for  Tunnaging  the  electric  tramways.  In  big  opinioo 
something  ought  Ui  be  shown  oa  to  the  result  of  tbe  working  of 
the  trams  before  thej'  atarted  to  increaae  aataiiea.  The  Mayor  mid 
that  Mr.  Haikelh  was  naked  to  take  orer  tbe  NDanotcDinont  of  the 
trams,  but  although  it  waa  not  provided  at  the  umo  that  fag 
should  linvo  any  romunorntion.  It  Was  thought  that  be  should 
bo  {>aid  oxLru  Tho  paymont  of  £-%()  was  for  bis  sorrlces  aa 
manager  of  tho  trnmways  for  one  year,  to  data  from  Seploinher 
lust.  Ho  tliooght  that  this  was  llttir  enough  payment  tor  tlie 
extra  work  Mr,  Hesknth  h^d  dnno  Mr,  Alderman  Bicher^lafle 
said  thiit  «iiliiu.n|tu<nt  tn  thi>  sppointinent  of  Mr.  Uesfceth  aa 
olorrlrinil  ciigiiieei-,  tliu  Cor|K>ratluii  bouglit  the  tramways  and 
r(M|iili'oil  u  (.'unersl  iniiiiii.^er.  Tliey  considered  that  tbey  oo«ld  not 
have  u  bettor  man  than  Mr.  Hesketh,  and  tliey  therefore appoinlod 
him  their  general  manager.  When  he  tohl  them  that  tbe  reneral 
manager 0?  the  old  company  renived  flM  per  year,  and  wbea 
they  conside««d  that  Mr.  tieekotb  bad  only  £50  per  year  tor  the 
samodutiea,  fvrdy  they  would  notaaji  that  tho  Corporation  was 
paying  too  mneh  (or  the  work.  TIub  was  not  an  lncr«aa«  ot 
salary,  but  merely  payment  for  extra  work  outaldo  his  dutlee  aa 
eleotrical  engineer,  olo. " 

Blohmead  ,'SniT«y;L— The  following  report  waa  prsaeotcd  to 
Ihfi  Hi'^limutid  Town  Council  meeting  by  tbe  Electric  Ligbtinii 
Coiniiiiltoe  :  "  Mr.  Shoolbred's  aocount  boa  be«-n  ihoraugbly  gone 
into  by  the  oommittoe.  with  the  reault  Ihst  tbe  town  clork  haa 
been  ln»tru(!ted  to  writ*  Mr.  Shoolbred  to  say  that  after  baviBg 
carefully  eiamitied  bin  aoeoont  and  the  rosolution  rolatlag  to  bfi 
appointment,  thoy  are  pcep^uod  to  iccommond  the  GounclTto  pay 
him  the  sum  of  loO  gnineos.  tho  commitloa  being  ot  opinion  liiat 
this  sum  is  folly  c<iual  to  what  he  would  bo  ontitlod  to  tveelvo 
under  the  arrangecnent  come  to.    He  oommittoe  (uttiMn  twjssv. 
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>  tba  chitinnan  nod  town  olArk  ImiI  na  intoview  w(lK  Prof. 

C«Dnedy,   nnil    «tie(!««te(l     lii«    fic««|jL{iiB    t)io    npiMiut-iiivnt    gf 

K'eonealtlng  aiiffinMr  to  Ibe  C-ouiioil   tliould   tli«  mppolntuent  be 

I  Odbrcd  tcibim  Dy  tba  ConncU.     He,  hoirever,  oxiirtaaed  bis  rtgrel 

\  bwig  uiwblo  by  ivutim  of  hli  other  oDgAffwiMat*  to  underUUcc 

irtlwr  dnUea-    Tbe  eommttt«e  have  (itioo  bMO  in  oomnuniotiaii 

'wltbMsMn.  UninbarbMid  Smnll, doctrlcal  taiffinprnt,  at  Victnriii- 

•trcnt,  Wotmiiutcr.  nnd  havo  bnd  nn   Intcnrlnv  with   Mr.  .Small, 

of  thftt  firm,  who  In  arwidonl  In  REcbiiiotid,  and  bAv{n|{  r«);ard  to 

'  thi>  (lu^t  tliat  Ihoy  have  corrled  out  cooridemble  tvork*  nodor  Frot. 

tK<iiiTie<ly  Hi.  DiiiidM,  the  commil'iee  btg  to  report  that  Mewro. 

VUrijuliiut  and   Small   have  oSbrtd   to  niidertake  tfas  dutiei  of 

ilaolriOBl  eii|pii««n  to  tho  Cotpomtioii  by  lett«F  dated  Juno  3i>. 

ran   the   (otlowiag   terms :     '  Wo    undortAko    to    oxamino  all 

the    plami    luid     dmwinKs    lubmittod    to    tho   (^rporatjon    for 

anprrovnl   by  tho  oloctric    llghlint;    cAntmRlor*,  and    to    advfuo 

tho     Corporation    on    auch     plana,     and,     vrimn     raxiuired,    to 

eepare  and   tiuhmit   revlMd    platis.      We   midertdko   1«  m>i>er- 
lond  the  laying  ot  tbe  tnalat  &nd  lh«  couHtruotion  of  tbe  ju»o- 
tUou  and  other  street  boiea,  on  bcJialf  of  the  Corporatioo,  ho  aa  to 
I  oiaure  that  tbia  work  ii  ouried  out  in  a  ■nbiilanUal  and  laating 
inanner.     Wo  undertake  to  axAroine  and  tout  tho  workB  exocuiod. 
And  the  plant  nicccod  by  (ho  contrnctots,  nhon  complotod,  nnd  to 
^report  to  tho  Corporation  on  tho  taait.     We  ondci-tako  to  attend 
'  I  and  od  vIm  tbo  Corporation  with  reference  to  tboaQrvIng  of  all 
atutory  notices  rolatln);  to  tbt>   RlcbinoiKl   provlitloTial  electric 
^tinj;  order,  to  report  to  the  Corjiuruiitvi  Icu'u  time  to  time,  and 
I  sttend  (he  sieeUiigH  d  tho  Electric  Li|;littii^'  Coisniillee  of  tbe 
rporation  when  required.    Our  feu  for  tba  ubuvs  work,   from 
^^  be  date   of  oor  appointment  up  to  tho  data  of  handlij^  in 
"oat  report  on  tbe  work*  when  completed,   will  be  dud  hundred 
gnbiaea,   wblcfa  will   include    all    travelling  and   incidental   ox- 
poMea.*   Tfao  oommltloo  rocommond  tho  appointmont  ol  McMr* 
Urfinharc   and    Snutll    an    electrical   Migfner*    to    tho   (!orpom- 
Uon  on  the  above  terms."    Upon  the  motion  of  Councillor  H^uuler 
.  waa  resolved   tliat  (be  reooinuioudstion  of  s  fui-iuer  report  not 
el  dealt  with,  that  Mr.  Shoolbred's  r««i|ciuition  «houId  beaocepted, 
l^reedlOL     Councillor  IlDulor  said  thut  be  would  not  p)  inki 
I  queation  of  Mr.  S)]oolbr«ra  accuunli  on  that  ocoiksion.  but  he 
vid   tbe  roconUQcndatlon  t»  to   tho  appointment   of  Meacra. 
Jrqnharl  and  Small,  whiob  be  thoasbt  wa«  a  very  Batinfaotory 
ae.    Thii  waa  BKreed  to.     CouncUIorHoajileT  naid  tbnt  tho  work* 
I  now   prOfcrOTelnjc  more  mtlxfaotorlly.     The  dork  read  two 
im  r«lalive  to  tbe  tudden  disappeannoe  of  the  electric  lltcbt 
durlae     the     progreM    of    Ibo    last    meetinc.    the     Aral    Ironi 
Mr.     A.     M.    Smvth,    renidont     engineer,     Kiohmond     electric 
lisbt  atabiOQ :    "  Baviog    reported    to    Meavrf^    Lriitimer    CLtrk, 
Muirboad,  nnd  Co.  that  the  lifcbte  in  tho  Town  Hull  went  out 
on  Tuo*day,  the  4th,    about  !>.30   p.m.,  I    have  been  rojuoated 
to  draw  your  atteottou  to  tbe  cauiie.  which  wan  duo  to  tlio  burning 
out  oi  tbe  iDitiu  fuie  Hitualed   iu  a  locked  cellar  in  tbe  building. 
This  fuse  waa  not  put  in  by  ub,  as  our  own  responsibility  ooates  at 
tie  terminabi  which  connect  our  nuuni  to  the  building.''    Tlw 
aeoond,  from  the  oontracton.  Mour*.  Strode  and  Co^,  eiplained 
that  tbe  funea  they  had  nut  in  woro  capable  of  currying  SOO  amperei 
at  100  volti.  and  thoy  think  thoro  is  no  doubt  tbut  the  reaaon  Uiey 
^■nddonly  fuaod  muil  have  been  owlnn  to  an  increoaod  preaaute  on 
Fttie  oompany'*  aldo.  a*  nono  of  the  uction  futoa  went  throuKhout 
the  building  which  protect  tbe  iniBU  clrRult.   but  only  tho  main 
tanan.     Councillor  Dimbleby  su&Keatod  that  tbe  loiter*  ibonld  be 
.tvferrcd  to  the  Works  Committee  to  see  If  thoro  was  anythlnu 
Wronv  with  tlie  installstiun.  Alderman  Robineon  lliooitlit  It  would 
fb*  better  for  the  matter  to  go  to  the  Eleotiic  Lighting  Commlttoo. 
Councillor  l>imbleby'a  praponition  was  accepted. 


PROVISIONAL  PATENTS,   1S93. 


Jni.T  a. 

I?9il.  ipapTovemoBla  In  aJ(erDatlBg>ciirronl  motor*.  Olo!  Dahl 
nnd  Simeon  Liw  I'billtpx.  'M,  80  u  t.ii  am  j  iron -building*, 
Cbutoery-btne,  Lonilon.  (l>ale  applied  for  under  Tatonta, 
et«.,  Aot,  1883,  Heiv  103,  Sth  Uecembor,  isifj.  licilng  date 
of  application  in  Unite"!  Slnt^i*.)  iCcmplcli:  "invitii-ailon.) 

12991.  iBiiiavBvemont*  la  atgnal.  tolosrapb.  or  etber  poate- 
Illlun  AoKuxtus  Timmis.  'J,  linat  ( •ooigo*>troet,  Weat' 
lolnster,  Contbm. 

.Iri,Y  4. 

13024.  Improvamanta  tn  laatrumoata  for  mea*nrUi|;  and  tndl* 
oatlBS  eleotrloal  enertjr,  aa4  tar  otber  meaaoronenta. 
Ueorge  Cbetfey-Jamet,  Bank- build inK*,  U^rg^-ttnet, 
Sheffield. 

13064.  ImproTomoBla  In  davlcDa  for  pt^ntatMa  of  retardation 

tn  oloctric  eablca,  ^iIvaiius  Phllli[i*  Th<>ni|Ji'on.  ^l^^l, 
Hi^li  )I(.ilb<jin,  London. 

13065.  Improvomoou  In  or   ralatlB^  to   tbe   manolaotiire   er 

Inoondoacent  mantloa  01  filament*  tor  nae  la  eenneeUoB 
wltli  naa  or  eloeU-lo  Incjtodeaceut  lamp*  Alfred  Julius 
Iioiili,  :i'i'!.  Hij^h  Holliuiii,  i^iiuluu,  lOlto  Hermann 
StBuor,  t.twrmany.)     ^Complete  ii[)ijei(iciit.i()n. ) 

19061.  iBprovemaau  In  the  oamatnietlen  «t  ptatea  Cor  aaeon- 
dnry  batierlea.  Jamea  Pitkin,  d.  Broom'*  build inga, 
Chttijcuo'-I""*.  liondon, 

Jci.r  3. 

13111.  ImpreveA  travene  netlon  of  tbs  eoraBQinler  and  arma- 
Mroa  «r  djwunae  and  eleotno  ni«toTe.  John  CeoM, 
Vnlioy  Milln,  Ai>j>crloy  CridRc,  Vorksliiro. 


13101.  ImproremoDta  In  tbe  method  of  wiadtni  for  dy name- 
motor*  for  Itolanolas  a  tlireo-wlr«  ayatoiB  or  eleetrloal 
dlBtrlbutlen.    !)Hviii  Un{uliiirt,  17,  Victoria>atroot,  Woal- 

minstfli',  l^iiidiin. 
13133.  An  tmprivod  antematle  oleotro«|[l>et  ewltell.     Jamea 

llardio  M(!l.ouii,  '.I),  llii-h  HulWin.  I.i>ndon. 

.tt  I.V  0. 
13203,  Improvement*  In  oloetrle  Iracllon  and  apparalo*  tliere- 

for.     l^^vld  Cook,  ■Hi,  Soutb.irmrtonbuiUlinB*,  Chanoery- 

Unc,  I.Andon. 
1^317.  ImproveniAnM  In  aoeondary  olaouio  b«tterl«(.       Tbe 

l.ithnnodc  and  (ieiivriii   Kl(«<;tric  Comjiniiy,   Limttod,  and 

Job  Thomiw  Niblutt.  47.  LitK'utiiVbin-lleuIn,  London. 
1.1121^,   tm  prove  men  M  In  platoa  or  olomonta  for  aeeondary  eloo- 

trie   battorloa,      Tho   LitlinTiodo   and   llonoral    IClectric 

Company,  Liniitixl,  u<i<l,lobTliiimMNiblolt,  4Ti  Lincoln'*- 

inn.flelda,  Liiniio;i, 

Jui.v  7. 
\'.l'^:i.  Xlaotrle   opparatna  for  operatlni  dental   tmplamenta. 

Charles  Arthur  Alliton,  52.  Chitnoery  lane.  London. 
(pBcflr   Henry  Tiojicr  and  John  Henry  Harbour,   United 

1:1^4.  InprevamoBM  %m  the  mannfaatnre  or  plate*  for  aleelrla 

aoenmnlater*.       Conalant    lCou»oau,    4,    iioiitbxt.ceot, 

Finsbury.  lAXidon 
l.t^li.   ImpTevomenU  In  and  retatloK  te  eleetrta  are  laatpe, 

Edmund   Jokl    and    (.'drl    Ilolupfel,    45.    SoilthainptoQ' 

buildinga,  (rbuncorj'-lano.  London. 
IS'.'TO    laprevementa  In  ear^pteoe*  (or    telepheao*       Rudolf 

t^vifTDri.     i.t.     Saul  bam  ptonbuilditijjf,      Cluiioory-lano. 

London.     fCorapleto  apecilication.) 
Ji:f.v  8. 
133:tl).  Improvomoota  In  tho  olactrelytleal  pTodnottan  of  nloKel 

and  other   matala.    Carl   Honfifnor,    i.^,   Suutluitnptoii. 

builcliri[£H,  l.'hrtrA<"ory-lHno,  l-oiidvin, 
133.19.  An  Improved  manufaotare  of  oarb-n  far  elaottieal  pur* 

poio*.     Hnn^-y  llanii  Lnkc.   I.',  t^oulbumptoii*biiildlne>, 

t'hnno<!i-y-lHno.     l.ou^U'iTi         1  AHaui    Charlea    ttirurd     and 

KiiiCHi  Aiii;ii«l<i  i;i'i>ri:<i"  Street,  I'liinco.) 

13.140.  Improvomeota  Id  and   relatluK    to    eloeirle   fumaooa. 

Henry  Harn*  I.ake,  15,  Southampton  build  iiiga,  Chnncory- 
lano,  Lfindon.  {Adam  Charlo*  (i)nird  and  Ernest  Auguate 
4ieor];o*  ^troot.  Franca) 

13.141.  Impiovemont*    tn    HnnKfarmlng    aleotrleal    enerKT   of 

high  leiuloa  lolD  lew  toaalen.  and  la  apparatu*  there- 
for.     Ki  ifiTui  Siowttrtli,    1,  t^uulity  courl,   ClinnciTr)'  Inno, 

l^ilLili'TI. 
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SPE01FICATI0N8  I'UBLISHKl), 

169S. 
Xleetrlo  battertoa.     Shrownbury  and  Uobell, 

Eloetrle  cloolt*.     Wobbur. 

Hlgb-tenetaa  olmulta.     Dniko  and  Oorham. 

Driving  olook*.  etc..  etoetrloaUy.     Aron. 

Electrical  atorai*  plata*.     Itrl];)it  and  Morcier. 

EluotrleuUy  wotklug  the  itcar  of  ituaa.     Urimnton 

aoeondary  baltcTlea.     Ko-onthnl  iind  Itoubledsy. 

Bleetrlo  talephonln  apparatua,      Murr. 

Qalviwlo  battorlea,     ItiiU. 
1N9^ 
Dootrlc  ore  lampa.     ^Vard. 
Bleotrle  heatlas  apparalna.     Dcwoy. 
Blectrlo  rollwaya.     LaKo.     ((Uttori  | 
Bleotrlcolly  woldlns  metal*.    Tbomiwon. 
Blootrlo  aconmnlalara       l.uhinnrm, 
Xlcrophoaoa  and  telepheiM*.     roetiold. 
Electrical  oondaotora.     ('ummingii. 


(Coffin.) 


COMPANIES'  STOCK  AND  SHARiS  UST. 
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NOTES. 

Historical  Colleotion  Z.<wt. — ^Tbe  ebip  conUininjjc 
Prof.  PerTAiU'H  colleotion  nf  ])>jui:iLus  en  route  (or  Chicago, 
vru  Hink  in  the  barbour  of  Oenoa. 

Hftnohenter. — The  intportant  evonl  of  turning  on  the 
olectnc  lij^ht  fiom  the  Corporation  mainH  to  the  city  of 
Hanch«it«T  took  place  informally  laat  week. 

Gilsit  Tel esTraph.— Satisfactory  re|iorta  have  reached 
Simla  of  tiiu  [irogresB  made  in  laying  the  new  tcle^aph 
fiom  Srinagu  to  Gilgit.  The  line  it  heinf;  rapidly  carried 
forward. 

Fire  at  MaDch«sl«r.— It  ia  stated  that  the  fire  at 
the  HaDche*t«r  R«(«n)nc«  Library,  which  catwerl  damage 
to  10,000  volumes,  i-estiltod  from  the  careleaa  use  of  candles 
in  lbs  dome  by  the  men  who  wore  fitting  electric  light 
wires. 

Coast  Commnnieation. — The  second  congroes  of  the 
Inter luliotial  Maritime  Congress  was  opened  on  Tueaday 
at  tbs  Inatitation  of  Civil  Engineeri.  A  discnsaion  wkb 
beld  on  "Communication  between  Light«hi[»  and  the 
Sborv." 

Aooamttlator  Literatnre.  —  A  corrected  liit  of 
ftrticles  giWng  the  iltiscriptinn  of  all  tyiiex  of  acciimulaton,  ie 
given  in  the  AVccfwui  If'r.rid  of  July  1.  It  cooUina  exact 
referenoee  to  several  hundred  articles  in  the  electro- 
technical  pa|)ers. 

Death  of  an  BlaotrioiaD, — The  death  t«  announced 
of  M.  Marie  Davy,  the  electrician  and  astronomer.  He 
died  on  Sunday  at  Clamocy,  Ni^vre,  at  the  age  of  77. 
He  ia  bc«t  remembcTed  in  the  electrical  world  by  tlie  cell 
which  bears  his  name. 

UgbtDiDK  amoas  Telepbones, — A  conKidorabla 
projiortiim  of  thu  tdlejthoiii!  tniiik  line  belweeu  Cupar  and 
St.  AudrewB  was  destroyed  by  the  lightning  on  Sunday, 
and  eome  of  the  instruments  in  the  St  Andrews  exchanKQ 
were  rendered  useless. 

WatertiBlht  Doors. — ^The  suggestion  is  mailo  that  in 
ease  ol  sudden  disaster,  such  as  that  which  overtook  the 
"  Victoria,"  an  arrangement  for  the  simultanoons  closing  of 
watertight  doors  coiitrollud  oloctricully  from  the  deck, 
would  prove  most  useful. 

French  Eaglneera  at  Cbioago.~Tbe  Municipal 
Council  of  Paris  has  voted  3,000f.  for  the  chief  engineer  of 
lighting  and  highways  bo  visit  Chicago  and  report  upon  the 
oxhibiiion  in  genera),  and  America  in  particular,  as  to 
lighting  and  electric  traction. 

Attraction  ot  Vacaom  Tabes,  —  Sir  David 
Salomons  has  found  that  vacuum  tubcts  when  lighted  have 
a  greater  attraction  together  tlian  is  accounted  for  by  the 
cnrrent  |naeing  or  the  static  effect.  A  spiral  tube  sucks 
like  a  solenoid :  no  repulsion  takes  place. 

HeUmaoQ  Locomotivs. — In  a  trial  at  Havre  with 
the  Ueilmann  locomotive,  with  the  motors  connected  to  a 
tonimrary  axle,  it  was  found  that  under  proper  lost  con* 
ditiona  a  rotation  eiiuiralent  to  130  kilometres  per  hour 
coutd  bo  obtained,  and  without  noticeable  vibration. 

Nlgbt  Photography. — Mr.  Mitchell,  an  enterprising 
photogn}Aer  at  Bkck|>ool,  has  taken  a  photograph  at 
Blackpool — when  the  tower  was  illumioatcd  for  the  Royal 
wedding — at  night,  the  plate  being  exjmsed  (or  an  hour 
and  10  minutes.  The  tower  is  well  defined,  and  the  electric 
light  came  out  a  ntua  o(  white.  As  a  specimen  of  n^ht 
pbotogrsphy  the  plate  b  very  interesting. 


Telegraphy  on  the  Paris  Telephone  Line.— 
Some  expcriiaeiiU  huvo  boon  made  during  the  laat  month 
OD  the  Paris  Lomlon  telephone  Hue  to  ascertain  the  prao- 
licnbilily  of  telegraphing  along  the  line  vHthout  inlerferiug 
with  il.1  tolcpbonio  properties.  Several  methoda  have  been 
tried,  some  with  good  result.  It  is  expected  a  trial  in 
practice  will  bo  made  on  one  of  the  wire:;. 

Inoandesoent  X^mp  Uanofstotaro- — The  trans- 
formation of  (ilk  or  cotton  thread  into  carlmn  fiUment  for 
lamps  is  carried  out  usually  in  two  processes — the  parch- 
montisation  of  the  thread  and  the  carhonis.ition  in  a  mould. 
Mr.  Poi>e  simplifies  the  operation  by  covering  the  thread 
with  a  coating  of  paraffin,  by  immersion  in  a  bath  of  this 
hydrocarbon  under  considerable  pressure.  When  the 
imrafBn  has  penetrated  thoroughly,  the  filament  is  at  once 
carbonised. 

Battery  Traction. — Tii9  Mf^iankal  /^oWif  this  present 
week  contains  a  letter  from  Mr.  Epstein  on  accumulator 
traction,  empbaaiaing  the  fact  that  hts  batteries  have  run 
C|000  miles  at  Itirmingham  without  renewals.  Maintenance 
at  I  Jd.  per  mile  moans  £^7  earned,  and  tho  cost  of  ronewali 
as  known  to  the  company  is  £19,  leaving  Jd.  per  car  mile 
profit  It  is  objected,  however,  that  Mr.  Carruthers-Wain 
has  not  yet  vouched  for  the  financial  success  ot  the  ntuDing 
of  battery  cars  at  Birmingham. 

Trolley  Patents. — Considerable  attontion  is  being  at 
laat  given  in  America  to  Benson  Bidwell,  one  of  the  earliest 
workers  in  electric  traction.  Mr.  Bidwell  ran  his  electric 
car  in  Philadelphia  and  Bostou  in  1S84  and  I88t>,  and 
patents  were  issued  to  him  in  1885  and  1887  for  the 
undercontaet  pivot-jointed  trolley,  which  is  now  universally 
used.  Suiu  have  been  entered  to  test  the  legality  of 
the  Bidwell  patents,  which,  if  upheld,  will  control  at 
irajKirtant  interests  as  the  incandescent  lamp  pitente. 

Apartment  Hoases.— The  first  of  the  t^aat  "  apart- 
ment bouses "  in  New  York  was  that  erected  by  Mr. 
Rutherford  Sluyvosant,  near  Third  -  avenue,  in  1870. 
Mr.  Everett  Bianke.  in  an  article  entitled  "The  CUflT- 
Dwellers  of  Now  York,"  in  the  C'innop<^ilan,  estimates  the 
present  number  of  these  immense  buildings  in  that  city  at 
700.  Nearly  all  are  provided  with  electrical  and  steam 
appliances,  requiring  the  outlay  of  so  much  capital  and 
attention  as  are  rarely  found  even  in  the  |mvaLe  dwellings 
of  American  millionaires. 

Patln  Flywheel  Dynamos. — M.  F.   Desquiens,  in 

the  WAiij  Oiril,  loscribes  tho  now  ty[>c»  of  machines  recently 
brought  out  by  M.  Patin.  These  are  a  item  a  to -cur  rent 
dynamos  attached  as  flywheels  to  an  horizontal  engine, 
making  a  sound  engineering  job.  Alternate- current  motora 
arc  also  made  by  M.  Patin,  whoso  researches,  in  conjunction 
with  M.  Levarasseur,  have  solved,  il  is  stated,  the  [iroblem 
of  alternate-current  transmission.  The  Patin  alternate- 
current  motors  are  adapted  far  either  high  or  low  pressure, 
and  are  made  for  high  or  tow  speeds. 

Telephony. — Wo  are  informed  that,  with  the  assistance 
of  Mr.  Arthur  J.  Slubbs,  Mr.  W.  H.  Proece,  F.R.S.,  has 
just  finished  the  prepanition  ef  "  A  Manual  of  Telephony," 
which  will  bopubiiabed  early  next  month  by  MewrsWbitUker 
and  Co.  The  auttiors  have  unusual  opjMxrtunities  for 
obtaining  accurate  iuformatiou  on  technical  details  con- 
nected with  their  subject,  and  the  500  pagea  of  the  new 
book  will  doubtlctit  be  a  veritable  mine  of  infortoation  for 
all  who  are  interested  in  telephonic  matters.  An  important 
feature  in  the  work  is  the  Urge  number  of  specially  drawn 
diagrams. 

Inventions  Wtuit«d. — The  dynamo  is  nearly  perfect. 
It  returns  95  or  96  yec  caul  ^  ba.V  w«a  'vs.  ■ow^'v.  4a  ■«v'i!ws«3».  j 


a  eommiiUtor,  or  do  with  a  simpler  one.  The  whole 
dynamo  requires  "  mechanicalUiDt:;,"  so  to  apeak,  still  more. 
One  veil -known  mechanical  engineer  once  exjircRBed 
bimEelf  In  a  dynamo-room ;  "  I  never  see  a  dynamo  arma- 
ture but  I  tbiok  of  a  bundle  of  wires  as  a  stick."  Itut  if 
tbo  dynamo  were  perfect,  there  are  other  worlds  to  conquer. 
The  inoandeicent  li^ht  mes  about  }  [ler  cent,  of  the  energy 
of  the  coal  usefully.  How  can  we  save  the  other  99  per 
cent.  7  Here  is  the  one  great  question  (UU  before  eloctrical 
engitieera. 

Books  Rocoivftd. — We  have  received  "  Captain 
Enderis— First  West  African  Itegiment,"  a  novel  by 
Archer  P.  Crouch,  author  of  "  On  the  Surf-Bound  Coast," 
etc.;  two  volumes ;  published  by  Messrs.  W.  H.  Allen  and 
Co. ;  21*.  We  have  before  tia  also  a  second  edition, 
revised,  with  large  additions,  of  "  Electric  Light  Fittings — 
a  Handbook  tor  Working  Electrical  Engineers,"  by  John 
W.  Urquhart  (Crosby  Lockwood  and  Co.).  Chapters  on 
street  cable  work,  specifications,  fire  risks  are  added,  and 
the  U^ting  of  ships  is  extended  by  a  description  of  the 
installatioo  on  the  "  City  of  New  York,"  Inman  liner,  by 
Mr.  Cbas.  H.  Peters,  electrician  on  that  vessel. 

BdinbnrKh  Rojrtil  Socloty. — At  the  last  ordinary 

meeting  of  the  KoyiLl  t^ocioty  o(  Edinburgh  for  the  present 
tetaion,  held  last  Monday,  Prof.  Sir  Douglas  Mac- 
lagan,  M.D.,  president,  in  the  chair.  Prof.  0.  G.  Knott 
explained  a  method  ol  esUmating  magnetic  induction 
in  iron.  He  said  that  however  it  might  vary,  it  appeared 
that  whether  in  the  case  of  a  solid  bar  or  a  tube  the  total 
iiidoction  was  exactly  the  same  in  small  Gelds,  consequently 
he  inferred  that  induction  was  largely  a  superficial 
phenomenon  in  low  fields.  But  as  the  Hold  was  made 
etronger  induction  became  less  and  leas  superficial,  and 
passed,  as  it  were,  into  the  tube.  IVof.  Tait,  on  behalf  of 
Mr.  O.  Romanes,  explained  a  method  of  attraction  by 
graphic  procesn. 

Metric  SyBtem. — " Engineers  b«n"  says  an  English 
engineer  in  Brazil,  "  will  not  take  the  trouble  to  convert 
our  bodge-podgo  mixture  of  weights  and  measures  into  the 
metrical  system.  They  do  not  understand  them,  and  have 
no  basis  of  comparison  with  Belgian  and  French  goods. 
BrajiiliaDS  like  English  goods :  believe  them  beat  and 
eheapeet  in  the  long  run,  but  find  it  impossible  to  estimate 
from  your  measures."  English  engineers  must  submit  to 
use  the  metric  system,  at  any  rate  for  countries  speaking 
the  Latin  tongues — this  becomes  more  atid  more  evident 
every  year.  The  Sheffield  trades  use  one  or  the  other  in- 
discriminately, and  the  steel-rolling  lists  are  always  made 
I  OQ  tbe  two  systems  of  measure.  Wliy  cannot  electrical 
engineers  do  likewise  at  once  1 

The  Poor  Han's  Power. — Mr.  Preece  has  given  it 
as  his  opinion  that  electricity  will  oventunlly  provide  the 
poor  man's  light  The  electric  motor  is  destined  to  be  the 
poor  mechanic's  friend.  Ita  management  and  control  is 
simpio,  its  Mrvioe  is  in  direct  and  immeiliate  command,  it 
requires  no  liceiued  engineer  or  fuel,  and  in  economy  of 
S[mce  occupied  has  no  com^Mtitor.  In  some  inskinces  wheru 
needed  for  intermittent  use,  power  can  bo  furnished  at  one 
teotb  to  one-fifth  of  the  cost  of  steam.  The  electric  motor 
(»ya  the  Age  of  Skd)  "  has  found  ite  way  into  plumbing, 
metal  spinning  and  machine  shoju  in  Now  York,  and  as  an 
economic  factor,  with  the  other  advantages  named,  there 
can  bo  no  grave  question  as  to  its  more  general  ado|)tioii. 
We  predict  tbe  renting  of  electric  power  to  yet  become  a 
remunerative  and  general  enterprise," 

Soatb  Staffordshire  Tramways. — During  tbe  meet- 

Lgof  theMunicijKil  Engineers  lut  week  at  WostBromwich, 

ait  was  paid  to  tbe  generating  station  of  tbe  electrical 


section  of  this  tramway  system.  Tbe  tramway  company 
had  placed  at  the  disposal  of  the  institute  steam  trams 
from  the  Town  Ftall,  West  Bromwich,  to  tbe  commence- 
ment of  tbe  electrical  section,  whence  the  trip  to  tbe 
generating  station  was  made  on  the  electric  cars.  Mr.  A. 
Dickenson,  C.E.,  J.P.,  mot  the  members  at  the  sLition  and 
explained  the  apjiaratus.  His  paper  read  before  the 
Tramways  Institute  on  December  30,  1892  (reported  in 
the  FArdriad  Engincfr  of  January  6,  1893),  was  distributed 
to  tbe  membera  An  illustrated  description  of  the  system 
will  be  found  in  our  tsauea  of  November  U  and  18  of  kst 
year.  So  fur  as  wo  could  judge  or  hoar  of  the  running  of 
the  cars,  the  work  is  carried  on  in  an  excellent  manner. 

Junior  Enerineertse  Society. — ICeoent  visits  of  this 
society  have  been  to  the  Deptford  station  of  the  London 
Electric  Supply  Corporation  and  to  the  Blackwall  Tunnel 
works,  both  occasions  being  laigely  attended.  At  Deptford 
the  members  were  shown  over  by  Mr.  Brown,  who  fully 
explained  the  arrangement  and  working  of  tbe  plant  and 
pointed  out  the  namerona  features  of  interest  On  behalf 
of  tbo  CO ntrastors,  Means.  Poaraon  and  Sons,  tbe  paity 
were  received  at  Blackwall  by  Mr.  E.  H.  Tabor  and  Mr. 
L'Estrange,  under  whose  guidance  tbe  works  on  tbe  north 
side  were  first  inspected.  The  members  then  proceeded 
across  tbe  river  to  Greenwich,  and  after  being  shown  tbe 
work  at  surface,  descended  one  of  tbo  caissons  and  passed 
to  tbe  working  face  where  the  cutting  shield  was  seen  in 
operation  driving  the  tunnel.  At  the  conclusion  of  the 
visits  the  thanks  of  the  members  for  the  attention  received 
wore  expressed  by  the  chairmaiii  Mr.  Sidney  Bouldtng, 
M,LM,E 

Polyphase  Cnrrents  in  Spain. —  The  two  neigh- 
bouring  towns  of  Elgoibarand  Eibar,  in  Spain,  will  shortly 
have  inxtallationa  of  polypbasa-curreiil  plant  for  light  and 
power.  Tbe  work  Is  being  carried  out  by  Messrs.  Siemens 
and  Elalske,  using  the  power  of  tbe  River  Deva,  which, 
with  about  soft  fall,  gives  300  available  horse-power. 
Hercules  turbines  are  used  at  200  revolutions,  driving  a 
80-kiloWfttt  "  Drehstrom  "  dynamo.  The  current  generated 
at  120  volts  will  be  transformed  up  to  5,000  volte,  and 
conducted  by  overhead  wires  on  oil  insulators  to  the  two 
towns  situated  one  and  three  miles  distant  respectively. 
About  60  incandescent  lamps  will  be  used  in  the  street- 
lighting  in  Elgoibar,  and  several  hundred  private  lights. 
In  Eibar,  an  industrial  town,  120  lamps  will  be  required 
for  street- lighting,  and  400  lamps  for  private  lighting  are 
ordered.  Electromotors  of  from  I  h.p.  to  35  b.p.  will  be 
installed  for  transmission  of  power.  Don  Ermanno  Schilling 
is  the  Madrid  agent  who  has  carried  out  tbe  details  of  this 
installation. 

Physiological  Effects. — Accordin^^  to  Dr.  St^phane 
Loduc,  professor  at  the  School  o(  Medicine  at  Nantes,  tbo 
alternate  currents  obtained  with  electrostatic  machines 
have  physiolocical  properties  very  difTorent  to  those 
attributed  hitherto  to  currents  of  high  pressure  and  great 
frequency.  If  the  ball  terminals  of  the  conductors  are 
grasped  in  the  hands,  nothing  is  felt  if  the  exciters  give  a 
continuous  series  of  sparks  ;  but  if  the  current  U 
localised  on  the  skin  by  means  of  a  blunt  point, 
as  soon  as  the  point  passes  over  a  sensor  or  motor 
nerve  the  nerve  is  excited  in  all  its  distribuUoa 
below  tbe  electrode ;  the  impression  provoked  in  the 
sensor  nerves  enables  the  limitation  of  their  diilribulion 
to  be  exactly  mapped  out,  and  the  least  displacement  of 
the  electrode  on  the  surface  of  the  skin  immediately  cniises 
all  sensation  to  cease.  These  currents,  therefore,  enable  the 
nervous  excitation  to  be  localised  much  more  accurately 
than  has  been  possible  hitherto,  and  this  property  makes  it 
likely  that  such  currents  will  prove  useful  to  physiologists. 
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The  Iteazie  Merobant  and  the  Telephone.— "One 
good  merchant  in  Leneie,"  nye  an  unnaing  account  in  the 
Otasyow  Xem,  "  hu  boon  astonished  by  his  telephone.  A 
lew  daj's  ago  he  heard  a  loud  report,  proceeding,  apfuronlly, 
from  one  of  hi«  shelves,  on  which  were  stacked  a  ntimber  of 
whisky  bottles  wrapped  in  the  customary  tissue  pajier. 
He  then  saw  these  filmy  envelopes  burst  into  tiame,  and 
the  woodwork  bad  be^n  to  Hinge  bafore  ho  could  get  the 
flunet  extingaished.  On  examination,  be  found  that  tho 
tdephone  wire,  which  was  conducted  behind  the  shelving, 
was  severed,  and  that  each  end  wis  fused.  As  this  happened 
while  a  heavy  tfaundcrstorm  was  being  expeiicnced  at  a 
Uttie  dtctance  olT,  the  conclusion  arrived  at  ia  that  the  wire 
had  been  ttruck  by  lightntnx>  and  that  the  ciirront,  being  too 
strong  for  the  wire  to  conduct,  had 'bust' things  in  general — 
that  iM  uot  scieiitifio,  but  it  is  near  enoujfh.  Tho  instru- 
menu  and  wire  have  been  put  to  rights  now.  But  ever 
•toee,  when  that  merchant  has  had  occasion  to  handle  tho 
raetiTw  be  caressoa  it  with  all  the  bashful  timidity  of  the 
kiaa  of  aweot  seventeen."  The  incident,  it  must  bo  admitted, 
is  very  well  doncribed. 

Foetal  Teleernphs  nttunlDatlona.— Want  of  space 

in  our  but  issue  compelled  us  to  hold  over  reference  to  this 
natter.  Amongst  the  many  beautiful  illumination  effects 
that  were  to  bo  soon  in  the  streets  of  London  on  tho 
evening  of  the  Jioya!  wedding  day,  July  C,  that  exhibited 
on  the  huge  building  of  the  Postal  Totegraphs  merits  notice. 
Suiting  at  the  corner  facing  the  top  of  Cheapnide,  two 
borisontal  lines  of  lights  travelled  along  the  building, 
illuminating  tho  whole  length  of  that  side  forming  part  of 
Newgalestreet  and  half-way  along  the  frontage  of  the 
building.  Tho  lower  lino  was  positioned  on  a  level  with 
the  first  floor,  and  the  other  marked  out  the  top  of  the 
boilding.  At  tho  Cheapside  comer  was  a  design  consisting 
of  the  letter  "  M '  placed  within  the  letter  ■'  G,"  whilst  two 
aheafa  ipnuii;  up  from  bolow,  encircling  the  monogram. 
Over  the  portico,  in  the  front  part  of  the  building,  was 
phteed  a  crown  having  the  letter  "  V  "  on  the  left  and  the 
letter  "R"  on  the  right,  Tho  entire  designs  were  made 
by  incandescent  lam[M  of  16  c.p.,  and  altogether  about 
1,300  electric  lamps  were  used,  which  were  run  oil  tho 
dynamot  that  supply  the  electric  light  to  the  General  Post 
Offloe.  The  illumiDatiuns  were  on  Friday  and  Saturday 
eveoinge  followiof .  and  earned  admiring  crowds  to  assomblo 
near  the  General  Po»t  Office  buildings.  The  work  was 
only  commonced  Ute  on  Monday  afternoon  and  the 
whole  vraa  ready  by  Thursday  afternoon,  a  very  small  staff 
of  men  being  at  it— a  smart  piece  of  work  for  such  a  short 
time.  We  understand  that  the  ontifc  cxponso  has  been 
net  by  private  disbursements  on  the  part  of  those  intorosted. 
We  must  compliment  Mr.  Probert,  the  Buperiotendenl  of 
the  electric  light  dejKirlmont,  on  tho  unqualified  success 
attained,  and  the  expeditious  manner  in  which  the  work 
wia  aceompltthed. 

Technionl  BdacKtion,— £n  view  of  the  importance 
of  the  subject  of  electrical  engineering  and  of  the  lar^e 
incnjaso  in  the  number  of  students  in  section,  tho  governors 
of  the  Uercfaant  Venturers'  School  at  Bristol  bavo  decided 
to  materially  improve  tho  equipment  of  this  dopartment. 
For  tJiia  purpose  a  complete  installation  will  be  [irovided. 
It  includes  two  small  dyn^tmos  of  difleront  types,  built  by 
the  students  of  ibo  school,  and  a  largo  four-polo  ex|>ori< 
mental  dynamo,  specially  built  by  the  Brush  Kioctrical 
Engineering  Company.  The  latter  has  it«  tiold-magnot  coils 
SO  wound  that  it  can  be  used  as  aseries,  shunt,  or  compound 
wound  machine;  it  is  also  provided  with  a  special  exploring 
coil  in  the  armature,  so  that  magnetisation  of  the  armature 
can  be  examined,  and  the  machine  is  so  conttructod  that 
aa  alternating  current  of  slow  periodicity  can  be  obtained. 


These  three  dynamos  will  be  driven  by  a  horieontal  gas- 
engine,  and  will  be  used  for  experimental  purposes,  and 
also  for  charging  a  set  of  electric  power  storage  batteries 
placed  in  the  electrical  laboratory  ;  from  those  colls  currents 
will  be  conveyed  to  the  lecture  theatre  and  to  the  laboratory 
tables.  During  the  past  few  weeks  the  senior  students  in 
the  electrical  engineering  section  of  the  school  have  been 
busily  engaged  in  placing  the  necessary  cables  and  wires 
throughout  the  building,  and  the  whole  will  be  in  readiness 
for  use  during  the  ensuing  winter  session.  The  senior 
sttidontfl  will  in  turn  bo  placed  in  charge  of  the  installation, 
and  will  thus  have  ample  opportunities  of  becoming 
acquainted  with  the  practical  methods  of  treating;  dynamos 
and  electric  light  plant.  Considerable  additions  aro  also 
being  made  to  the  electrical  measuring  instruments  of  the 
school,  and  it  is  [iroposed  to  utilise  the  town  electrical 
Bujiply  for  experiments  with  alternating  currents,  as  well  as 
for  lighting  a  part  of  the  building.  The  remainder  of  tho 
school  promises  will  be  gradually  wired  by  the  students. 

Electroplating  Ships'  Bottoma. — Invention  has 
not,  it  is  objected,  yet  reached  the  point  of  adequately 
protecting  a  ship's  bottom  from  barnacles  and  seaweed- 
"  Why  not  electroplate  them  with  copper  1 "  asks  Mr.  J.  D. 
Darling,  a  gentleman  well  known  in  conjunction  with  the 
large  aluminium  electroplating  contract  at  Philadelphia. 
"  "The  first  expense,"  he  says,  "  of  coune,  would  bo  groat'; 
but  the  actual  cost  of  plating  a  large  ship  after  the  first 
expense  for  solutions,  dynamos,  and  a  suitable  dry  dock 
would  not  be  excessive.  At  first  glance  there  aro  other 
objections  that  appear.  Tho  difficulty  of  keeping  a  large 
surface  of  iron  clean  until  the  first  coat  of  copper  could  be 
deposited  is  one,  This  can  bo  overcome  by  a  plan  I  used  to 
keep  the  surfaces  of  the  iron  columns  for  the  Thiladelphia 
public  buildings  clean.  They  had  ouch  a  surface  of 
about  300  square  feet,  but  after  being  pickled  and  freed 
from  rust  and  scale,  there  was  no  trouble  in  keeping 
the  exposed  iron  surface  clean  and  free  from  oxide  until 
such  time  as  they  could  be  got  into  the  plating-tank,  and 
as  they  weighed  about  six  tons,  this  took  some  time. 
Another  objection  ia  that  copper  deposited  from  a 
solution  of  sulphate  of  copper  always  contains  pin- 
holes, which,  of  course,  would  admit  the  «oa-water  and 
set  up  galvanic  action  between  the  copper  and  the 
iron  of  the  hull.  Also,  that  the  surface  of  tho  deposited 
copper  would  be  rough,  and  thus  interfere  with  the 
sailing  qualities  of  the  ship.  These  objections  I  have 
overcome  by  the  uso  of  a  new  plating  solution  that 
deposits  copjwr  in  a  much  finer  and  more  dense  state 
than  that  deposited  from  the  ordinary  sulphate,  solution. 
Copper  deposited  from  this  new  solution  is  entirely 
free  from  pinholeii,  and  the  surface,  no  matter  how 
thick  the  coat,  is  perfectly  smooth.  It  also  adheres 
much  better  than  ordinary  plating,  which  is  of  great 
advantage,  as  there  will  be  less  danger  of  its  being 
torn  off  by  tho  accidental  grounding  of  the  ship  in 
a  sand-bar.  In  fact,  there  would  be  little  danger  of  tho 
copper  being  torn  off  anyway,  as  copjior,  when  i>roiJerly 
deposited  on  a  clean  iron  surface,  adheres  very  firmly,  and 
nothing  short  of  striking  a  rock  or  other  equally  hard 
obstruoLion,  would  injure  it.** 

Ughtfaonse  Flaahllghta. — In  a  paper  dealing  with 
this  subject,  read  on  Tuesday  before  the  Interitalional 
Maritime  Congress,  M.  A.  Blonilel  referred  to  the  apparatus 
called  feia-idiiirs  lot  producing  flashlights,  designed  by 
M,  Bourdelles,  and  used  by  the  Service  Central  dus 
Phares  do  France.  This  new  typo  of  Ions,  ho  said, 
allowed  of  the  realisation  of  a  luminous  |>ower 
hitherto  unknown  without  increasing  the  intensity  of 
the  eourcfl  of  li^t  or  the  expeJise  of  coastruction.    For 


electric  fluh-ltghts  it  could  nol  ba  thought  of  rigotraiuly 
profnrtioniDg  the  diameter  of  the  Bource  of  light  to  that  ^ 
tha  lens,  since  that  would  lead  to  very  coiiitiderablc  tiztt 
for  the  carbons  The  »nthor  gave  a  table,  fraoi  which, 
although  tnany  of  the  figures  had  only  hypothetical 
value,  intereitiiig  conclusions  could  be  drawu.  For 
iDatancA,  for  the  fourth  order  (focal  length  of  lens 
*30  mvtn),  the  light  with  two  panels  would  only  permit 
of  tlie  complete  utiiiaalion  of  the  arc  light  up  to  100 
MBperos ;  for  the  higher  orders  four  panels  were  moro  than 
■uffieient,  and  the  (leriod  of  Hash  being  mtich  interior  tn 
the  maximum  time,  there  was  nothing  to  prevent  a  fnrtliur 
increnco  of  the  intensity  of  tho  current,  the  quantity  of 
additional  light  bo  produocil  being  completely  utilised. 
There  was  then  at  present  no  material  impossibility  in 
esbabliBhing  electric  flj^h-lighte  giving  not  merely  8,000,000 
jeta  with  100  aupereii,  ojt  indicated  by  the  table  roforrod 
to,  but  oven  30  to  40  million  cp.  with  current*  of  400  to 
&00  amjieroR,  »uch  as  often  spoken  of  in  England.  Such  a 
light  placed  at  a  height  of  1,000ft.  would  have  a  range  of 
186  miles.  Having  explained  tbo  physiological  phenomena 
wblob  accompanied  the  vision  of  instantaneous  flashes,  and 
having  put  forward  a  rational  theory  of  these  phonomomi, 
the  author  estabUibed  certain  profKuitions,  of  which  the 
following  may  bo  quoted :  (1)  Kvery  Bource  of  light 
employed  in  a  lens  is  capable  of  furnishing  at  each  flaah 
a  quantity  of  light  that  only  depends  on  ite  intensity, 
and  the  eoelBcient  ot  vertical  concentration  of  the  appa- 
ratus, and  on  the  interval  between  the  Usshes.  Tfain  is 
fixed  by  considorationa  of  a  practical  nature  at  the  value  of 
Bva  noonds.  {2)  The  electric  flash-lights  could  roali«e  the 
naxiffinm  utility  at  any  distanoe.  (3)  The  range  that  may 
be  reached  with  electric  flash-lights  are  now  no  longer 
limited  by  tho  luminous  intensity,  but  by  the  height  of  the 
lower  that  would  have  to  bo  constructed  to  render  them 
available. 

Lnmlnoas  Power  of  Ugtathoose  Apparatns.— 

M.  Itoui-delles,  Inapeclor-(Jeiier.ii  des  Ptmtn  ui.  (.'h;iiis«i'-oa 
(Franco),  read  a  paper  on  this  aubject  on  Tueaday  liefDia 
the  International  Maritime  Congress.  He  said  that  the 
determination  of  the  luminous  power  of  lighthouse  lights — 
that  is  to  say,  the  useful  effects  they  produced  on  the  eye 
of  the  navigator  at  diflorcnt  distancea^had  led  to  numerous 
inveattgatioiis  in  many  countries,  It  had  up  to  tha  present 
been  agreed  in  France  that  the  power  was  equivalent 
at  any  distance  to  that  of  a  naked  light  of  an  in- 
tensity determined  by  photometric  measurements.  It  had 
coniequcntly  been  represented  by  a  number  of  carcels 
decided  from  laboratory  experiments.  With  regard  to  iJie 
laminouB  power  as  dependent  upon  weather,  in  more  or 
leas  foggy  we.ither,  when  the  want  of  transparency  reduced 
tho  lumiooUB  range  to  a  diitance  such  that  tho  navigator 
[jerceircd  tho  intrinsic  brightnesa  of  the  appaiatus,  it  was 
neoesaary  to  increase  that  brightness  as  far  as  possible.  Under 
those  circumstances,  two  lights  of  the  same  total  brtgbtnesa, 
but  having  diflerent  intrinsic  brightness  wDuld  be  uneiiual 
in  range  and  visibility,  although  they  might  be  equal  in 
ordinary  weather.  From  that  point  of  view,  profcronco 
should  be  given  to  the  arc  lamp  over  the  incaridoacont 
lamp,  and  to  oil  burners  over  ga«  ;  similarly  to  an  electric 
lamp  over  an  oil  or  gas  lamp.  For  the  same  reason,  with 
equal  luminoaity,  the  ap[>aratus  of  small  dimensions  adopted 
in  France  for  electric  lights  was  su]ierior  to  those  of  the 
second  or  third  order  preferred  in  other  countries.  It 
would  seem  to  follow  from  recent  cxjierimonts  made  in 
England  and  France  that  iheintrinsic  brighUiUMpixxluced  by 
the  voltaic  arc  in  electric  lighthouses  remained  constant 
whatever  lie  tho  nature  of  the  carbons,  their  diameter,  or 
distance  apart,  or  whatever  be  the  r^im;  of  the  current. 
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If  that  was  BO,  tho  illumination  obtained  by  the  apparatus 
ought  itaeif  to  be  invariable,  and  tho  himinoua  power  of 
an  apparatus  of  a  given  order  woulil  be  independent 
of  the  electric  burner  that  illuminated  it.  The  iliraen- 
sioita  aa  well  aa  the  intensity  of  the  burner  would  only  afiect 
the  divergence  of  the  pencil,  and  it  would  be  immaterial, 
aa  regards  the  luminous  range,  whether  more  or  leas  elec- 
trical energy  was  expended.  Tho  author,  however,  observed 
that  photometric  measurements  of  Die  most  uoasaailable 
character,  made  in  great  numbers  in  France,  on  the 
power  of  electric  light,  contradicted  those  concluaiona. 
Thuy  proved,  he  said,  with  the  utmost  certainty  that 
the  illumination  varied,  as  if  the  intrinsic  brightneiw  was 
itaeif  variable  and  in  conformity  with  the  laws  governing 
humors  of  other  kinds. 

A  Call  to  Action. — England  is  within  measurable 
distance  of  losing  much  ot  ita  prestige  as  a  manufacturing 
nation  unleaa  it  look  to  ita  affairs ;  and  the  reason  of  thia  ia 
tho  lulvent  of  oloctricity.  Switnerland,  once  apparently 
barred  from  heavy  engineering  «nt«rprisee  by  ita  lack  of 
coal,  now  stands,  by  reason  of  the  widespread  use  of  water 
power,  well  in  the  forefront  for  engineering  works  of  certain 
kinds.  America  owes  much  of  the  enormous  engineering 
activity  of  the  last  few  years  to  the  effect  of  electricity  io 
stirring  into  action  powers  of  organisation  for  lighting,  for 
traction,  for  transmisaion  of  power,  that  had  but  partially  bo- 
come  awakened.  The  enormous  mechanical  energies  of  water- 
falls have  been  seized  upon.  Niagara,  on  wboae  wasted 
forces  envious  eyes  have  long  been  cast,  baa  at  last  boon 
tackled,  and  ere  long  ita  power  will  be  transmitted  (ar  and 
wide  through  the  States,  What  is  Englanil  doing,  one 
may  ask,  in  this  new  outbreak  of  mechanical  activity — 
anything  worthy  of  ita  heretofore  aupremacy  f  A  few 
central  stations  here  and  there  dotted  over  its  surface ; 
factoriea  whoae  engine  power,  in  reality,  is  outweighed 
by  thousands  of  mills  and  workshops,  of  which  no 
note  is  ever  taken.  The  source  of  England's  great- 
ness has  lain  in  ita  coal  aupply,  and  in  tha  use  thereof 
by  ita  keenwitted  practical  men.  Vt'htfi  other  countries 
are  learning  the  lesson  of  the  economical  utilisation  on  a 
large  scale  of  the  wator  powers  thoy  are  dowered  witb, 
England  must  reudjnat  the  commercial  organisation  for  the 
lue  of  its  source  of  power— the  coulHelds.  If  capital  can 
be  secured  to  dig  pits  and  tunnela  for  Niagara  and  other 
waterfalls,  and  to  erect  electrical  machinery  on  enormous 
scale  for  the  distribution  of  power  ;  and  can  find  capital  to 
dig  pita  and  tunnela  for  the  raiaing  of  coal,  it  can 
aurely  find  capital  and  means  of  utiliaing  this  coal 
power  usefully  at  the  colliery,  in  the  same  way 
that  other  countries  use  their  water.  Fuel  under 
these  circumstances  would  coat  but  little  more  than 
water;  the  works  to  utilise  it  would  not  necessarily 
be  much  more  expensive.  In  the  ahifting  of  the  balance 
of  power  in  the  world  which  ia  apparently  going  on  now, 
this  transportable  property  of  electricity  must  not  be  left 
out  of  accounL  We  are  far  too  much  behindhand  in  elec- 
trical transmission  afiaira  in  England.  Can  we  nut  take  ttio 
measure  of  our  property,  of  our  needs,  of  the  poasibilitiea 
of  electric  transmission,  and  produce  after  this  hesitation 
something  that  aball  be  of  worthy  greatness  in  conception 
and  in  execution }  The  utilisation  of  the  coal  at  the  coal- 
fields ia  evidently  the  practical  problem  of  the  immediate 
future,  and  the  diflicultiea  are  more  tboae  of  busiuaas 
organisation  by  capitalists  than  of  mechanical  or  olectrical 
di«abilitios. 

Higb  Temp«ratares. — We  alludod  last  week  to  tho 
curioua  experiments  of  MM.  llobo  and  Lagrange  on  the 
attiiinmcnt  of  very  high  temjforatures  by  using  an  electrode, 
as  iron,  dipping  into  an  electrolyte,  such  as  sulphuric  acid. 
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Laroy,  in  L'^wtrieun,  deicribes  aomo  later  exiwrimentt. 
The  appantuH  uiml  is  a  veeael  of  gku  or  porcelain,  giro- 
vided  with  a  sbeet-leai]  electrode,  connected  to  the  positive 
pol«  of  a  continiioua-current  generator  ;  the  vcskiiI  contain* 
snlpburic  acid  and  nrater.  A  Bexible  cable  from  the  iiegatiTC 
pole  i*  connected  to  a  strong  pair  of  pliers  with  insulated 
haDdlee.  Taking  in  the  plier*  a  piece  of  mobal  of 
an;  Idnd,  at  iron,  for  instance,  and  immeraiiig  it  in  tliu 
acidulat«d  water,  the  li<iuid  ia  Been  immedialely  in 
eballition  near  ibe  metal  plato ;  the  plate  itself  is 
rapidly  heated,  brought  from  redbot  to  a  daxr.lin^  white 
beat  in  a  few  Mcond*.  H  the  ezperiment  k  coiitiiaied,  the 
heat  becomee  eo  inteniie  that  the  iron  begins  lo  melt  in 
(park-like  dropi;  the  surface  remains  conttautly  brilliant 
and  clean,  suitable  for  welding;.  The  healing  ia  produced 
ao  rapidly,  locally,  that  noitbor  the  water  nor  the  body  of 
the  iron  pUte  have  time  to  become  hot,  so  that  trbcn  the 
current  is  stopped  tho  iron  rod  or  plate — one  end  of  which 
la  incandescent — can  bo  held  in  the  hand.  By  using  a  rod 
of  carbon  inatead  of  iron,  frugmenta  of  amorphous  carbon 
an  Men  dropping  off  in  a  few  insUntH,  in(lic:itiiig  that  tho 
temperatore  has  rieen  to  4,000deg.  C.  The  rapidity  al 
heating  depends  on  the  current  and  other  conditions.  In 
the  ejcperimonts  at  Berlin  the  itivenlora  used  a  current 
ol  220  ampcret  at  1 20  volte ,  the  calorific  efficiency  of  tho 
current  under  these  conditions  reached  nearly  60  per  cent. 
The  inventors  claim  to  have  actually  obtained,  with  larger 
currenu,  a  temiwaturo  of  S.OOOdeg.  0.  The  explanation 
pren  is  that  tie  water  dccom[iosod  cloclrioally,  ia  dis- 
sociated still  more  rapidly  under  the  elToel  of  boat.  The 
oxygen  is  earned  to  thu  po«ilivo  pole,  the  lead  plate, 
lad  producea  noeffectbutasligbt  oxidation  over  a  consider- 
able surface ;  the  bydrogon,  however,  being  given  off  i-ound 
tbe  negative  electrode,  siirrounds  it  with  a  sbeatb  of 
hydrogen  gas,  wbicb,  being  a  bad  comlnctor,  offers  great 
local  resistance  and  gives  rise  to  great  heating.  The 
presence  of  this  sheath  also  explains  the  clean  surface  of 
the  metal,  which  enables  it  to  be  so  easily  welded.  Tho 
advantages  of  this' method  of  working  metals  electrically 
are  apparent,  lliere  is  another  applicution  which  those  ex- 
periraenta  would  seem  to  lead  towards — the  tempering  of  one 
edge  or  one  extremity  only  of  steel  cutting  tools;  and  again 
tbe  hardening  of  the  skin  surfuce  of  large  pieces  of  metal, 
such  as  armour-plates.  It  is  staled  that  Krupp's  are 
already  trying  this  new  method  of  electric  heating  lor 
tempering  tbe  superGcial  surface  of  largo  guns.  Chemical 
•cience  may  also  be  iudebte<l  to  thin  netv  method  of  obtain- 
ii^  enormously  high  temperatures.  New  dissociations  of 
elements  may  be  brought  about,  and  iho  artificial  diamond, 
tbe  philosopfaer'a  stone  of  the  nineleontb  century,  may 
perhaps  issue  from  this  intense  fire.  It  is  pointed  out  that 
tbe  experiments  are  not  entirely  novel,  as  M.  Leblond,  pro- 
(eesOT  of  electricity  at  the  French  Torjwdo  School,  two  yc^rs 
ago  drew  attention  to  tbe  heating  of  wires  in  acidulated 
acid  when  the  preenire  is  over  60  voltfi.  These  experi- 
ments were  carried  on  with  cn:Tent«  ii[)  to  120  volts 
preaaure.  This  region  of  experiment  seems  to  offer  a 
fascinating  field  (or  further  exploration. 

An  ElAOtro-Cyanide  Oold  Procesa.— There  are 
■ereral  electro-cbemicai  ]]roccs«o«  for  obUining  gold  from 
nfnctory  ores — that  is,  ores  in  which  the  gold  is  associated 
with  sulphur,  iron  oxide,  arseaic.  antimony,  or  tine,  and 
timOar  deleteriotu  subaUncos.  Tho  presence  of  any  of 
Ibese  ingredients  acts  prejudicially  on  the  mercury  usod  for 
amalgamation,  rendering  it  sluggish  and  incapable  of  seising 
opOD  iu>d  retaining  tbe  iMirliclcs  of  gold.  It  is  to  neutralise 
this  effect  and  to  maintain  tbe  "  iiuickness  "  of  the  mercury, 
BO  DuUer  how  deleterious  the  character  of  the  ore,  that 
nch  pnioeuea  bare  been  devised  and  put  in  practice.     It  ia 


found,  however,  that  some  ores  are  amenable  to  one  proceu. 
and  some  to  another,  and  that  no  one  particular  pirocesa  il 
available  for  every  class  of  ore.  Ilence  it  ia  said  that  exp 
sive  pbtit  and  machinory  is  sometimos  put  up  for  treatit^  i 
given  kind  of  ore,  and  the  character  of  that  ore  becomes 
changed  ao  that  the  process  adopted  becomes  useless  and 
another  has  to  bo  superadded.  To  meet  such  case*  and  to 
discover  a  universal  process  which  should  be  capable 
dealing  with  every  kind  of  refractory  ore,  say*  tho  Tinoi^ 
has  long  been  tho  study  of  Mr.  J.  B.  Hannay,  F.l.C.  Ue 
at  tengtlt  appears  to  have  succeeded  in  bia  object  in  a 
simple  and  practical  manner  and  by  a  cheap  and  exjieditious 
electrolytic  process.  The  main  reciuirements  are :  (I) 
Tbe  circulation  of  tbe  pulverised  ore  between  posi- 
tive and  negative  poles ;  (8)  a  solvent  liquid  for 
the  gold ;  (3)  means  of  collecting  tbe  electrolysed 
gold;  and  (4)  the  oonstniction  of  the  positive  pole. 
Tbe  first  requirement  is  met  by  having  a  screw  propeller 
act  vertically  noar  the  bottom  of  a  tank,  so  lliat  the 
powdered  ore  mixed  wiii  water  to  the  consistency  of  a 
fluent  slurlge  is  i^tatcd  by  the  screw  and  driven  down* 
wards  and  outwards,  up  tbe  sides  of  the  tank,  atui  bacli 
down  the  centre  again,  liotatory  motion  of  the  mass 
of  fluid  is  prevented  by  means  of  a  bafFte.  The 
aolvent  is  a  dilute  solution  of  jiotassium  cyanide,  and  the 
collection  of  the  gold  is  effected  by  a  bath  of  mercury, 
which  constitutes  the  negative  pole.  The  positive  pole 
consists  of  a  mixture  of  powdered  plumbago  and  powdered 
pitch  or  resin,  those  substances  bung  consolidated  by 
tieat.  This  compound  is  found  to  sot  vury  b:ird  and 
to  form  an  excellent  conductor,  a  ring  of  it  being 
placed  around  the  inside  of  the  vat,  which  ia  circular., 
In  operation  tbe  ore,  mixed  with  a  certain  propor 
tion  of  water,  is  placed  in  the  vat  with  the  bath  of  mercury 
at  the  bottom.  On  starting  the  screw,  the  mixture  circu- 
lates down  tho  centre  of  tho  vat  and  impinges  gently  upon 
tbe  surface  of  the  mercury.  It  then  travels  up  the  vides 
of  the  vat,  which  are  couiual,  and  on  which  tbe  positive 
[)oto  ia  laid,  and  back  down  to  tho  centre,  to  be  again  driven 
into  intimate  contact  with  the  mercury.  The  gf^ld  is 
thus  brought  into  contact  with  an  active  instead  of  a 
sluggish  mercury  eurtaoe,  over  and  over  ag.iin,  unlit 
every  atom  of  gold  has  been  setKod  and  absorbed.  The 
lefraclory  particles  of  gold  are  dissolved  by  tho 
cyanide  and  at  onco  transferred  to  tho  mercury  by 
the  guiding  power  of  the  current  When  tbe  process  is 
complete  and  all  the  gold  extracted,  tho  sludge  is  run 
through  a  rough  filter  and  tho  cyanide  solution  returned  to 
tho  tank  to  be  used  for  operating  on  a  fresh  charge.  The 
timo  occupied  in  treating  a  batch  is  put  at  from  two  to  six 
hours,  according  to  the  character  of  the  ore.  It  is  staled 
that  various  kinds  of  refractory  ores,  including  some 
ty[iically  dilTicuH  ones,  have  been  submitted  to  treatment 
by  this  process,  with  Llie  result  that  in  some  cases  over 
90  per  cent,  of  the  contained  gold  was  extracted.  I'he 
itdvantagea  claimeil  for  the  process  are  that  tbe  gold  is 
extracted  directly  from  the  ore  without  roasting  or 
any  preliminary  treatment  other  than  cnuhing ;  that  the 
same  chemicals  are  uiod  over  and  over  again ;  that  the 
procc»  cllicioiitty  extracts  the  gold  and  silver  from 
tho  auriferous  cres  whether  refractory  or  fne;  that  the 
precious  metals  are  obtained  at  onoe  from  the  amalgam  in 
t.he  metallic  state,  no  precipitation  or  complex  chemical 
methods  being  retpiired  ;  th.tt  any  workable  ijuantity  may 
be  treated  in  one  vessel  at  one  operation,  and  the  gold 
obtained  in  one  day.  A  demonstration  of  the  process  was 
recently  given  by  the  Universal (luld  Extraction  Syndicate, 
of  73,  Bastnghall-slreet.  London,  at  which  tbe  apparatus 
was  shown  in  opotatiou. 
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ALTEBNATE-CURRENT  TRANSFORMER  DESIGN. 

BY  R.  W.  WKKKK8,  WHIT.SUH.,  A.M.I.C.K. 

(Ccmiinved  /nwn  page  8.) 

The  three  tnituformers  worked  out  Above  by  do  maana 
^Bxhaaat  the  typea  which  have  beoa  used  by  the  numeroun 

lanufacturers,  but  after  carefully  following  the  uethodi  of 
Ufin  tbfl  reader  sfaould  have  no  difEculty  in  irorking  out 
Idfitaib  for  any  shape  of  core  or  of  winding.  Care  iau»t 
rftlirayi  be  taken  that  in  biiikling  uii  the  core,  no  bo1t«,  or 

Other  mechanical  parU,  form  comjiluto  circuit*  embracing 

pirt*  of  the  induction  throu^^h  the  iron  core.     Otherwise 

tocondnry  currents  are  induced,  which  add  enormouoly  to 

the  lossoa. 

The  only  remaining  type  which  reqniree  distinct  treat' 

nent  is  the  Ilodgehog,  an  open-circuit  transformer  intro- 
duced by  Messrs.  Swinburne  and  Co.     In  thin  ca«e  the 

iron  circuit  is  not  closed,  and  the  whole 

of  the  induction  has  to  return  from  one 

end  of  the  core  to  the  other  by  the  air. 

The  advantage   claimed   for   tliiit  trans- 
former waa  that  it  hud  tetts  iron  loss  than 

any   ordinary  cloxed  circuit  transformer. 

This  has  been    jirovod  to   be  »  falkcy 

by   Dr.    Floming's    measurements  on  a 

three  and  a  six    kilowatt   transformer, 

which  had  no-load  losses  as  great  as  most 

closed-core  types.  He  also  showed  that  the 
I  maDufacturers   have   been  misled  by   a 

wattmeter  which  gave  low  power  reoiling 

on  inductive  oircuite.     The  grounds  of 

the  statement  that  there  is  leas  iron  loss 

aiipe:ir>  feasible  at  first  sight.  Su|)i>oKe  the 

transformer  latt  designed  was  taken.  Fig. 

21, and  the  iron  yokes  were  out  away  just 

after  the  bond.     This  would  reduce  the 

weight  of  iron  to  one-half  it*  former  valueL 

Then,  if  the  same  induction  wore  used, 

the  iron  loss  should  be  halved.     But  for 

the  fact  that  the  core  is  rsctaaguUr,  we 

should  now  have  a  Usdgebog. 

Fig*.  22  and  23  shows  the  construction 

of  this  make  of  transformer.    The  core 
I  consist*  of  thin  iron  wire  atilTuned  by  a 

5 unmctal  casting,  which  forms  the  support 
or  all  attachments.  The  iron  wire  is  laid 
in  bctwooo  tbc  flanges  of  this,  and  then 
bound  tightly  up  with  twine.  Wooden 
flanges  to  support  the  copper  wires  are 
slipped  on  over  the  core  The  winding 
of  the  coils  is  carried  out  much  in  the 
same  way  as  described  in  other  cases  but 
for  the  fact  that  they  are  wound  in  sUu, 
and  that  two  sets  of  secondary  winding 
ATS  used,  one  each  side  of  the  [irimary. 
The  end*  of  the  wire  core  are  spread 
out  after  the  wooden  Danges  have  been 
passed  over  them.  The  ohjecL  of  this 
spreading  is  to  decrease  the  miignctic  IcakAgo  along  thu 
core  as  much  a*  pomiblu. 

The  6rst  abnormal  pnint  requiring  notice  is  the  large 
no-load  current  required,  Thus,  in  the  six-kilowatt  testwl 
by  Dr.  Fleming,  the  no-load  current  was  475  per  cent,  of 
the  current  required  to  furnish  ax  kilowatts  at  the  normal 
voltage  of  the  primarv.  The  actual  loss  at  no  load  was 
2"76  per  cent.,  eo  that  tlie  current  required  to  magnetise  the 
iron,  t^,  is  ^i7-5^-2-75=  =  46C  per  cent.,  and 
V  46^6 
»u    ''  2-75 

Now,  in  the  closed-circuit  transformers  designed  above, 
this  ratio  was  slightly  greater  than  unity,  and  in  many 
'  tninsfoimors  with  superior  brand*  ot  iron  it  falls  below 
unity.  The  high  value  of  i,t  in  the  Hedgehog  transformer 
is  due  to  the  air  resistance  in  the  return  path  of  the  mag- 
netic lines. 

Again,  it  will  be  noticed  that  the  iron  loss  was  275  per 
cenU  of  the  total  output,  whereas  if  the  transformer,  Hg.  21, 
had  its  iron  reduced  by  cutting  away  the  yoke*,  the  loss 


would  be  only  1'25  per  cent.  This,  of  course,  may 
be  explained  by  assuming  that  in  the  Hedgehog 
transformer  the  iron  La  worked  at  a  much  higher 
induction,  but  it  is  likely  to  be  due  to  causes  peculiar 
to  the  type.  The  lines  of  force  in  this  transformer 
are  supponvd  to  flow  along  the  full  length  of  the  iron 
and  then  to  return  by  the  air,  and  the  turning  back  of 
the  wire  com  at  the  ends  doe*  much  to  ensure  this.  Still, 
lines  of  force  do  leak  out  before  the  ends  are  reached  to  a 
much  greater  degree  than  occurs  in  any  closed  circuit  trans- 
former. The  result  is  that  to  maintain  the  same  E.M.F.  in 
the  wires,  the  total  Rax  in  the  central  sections  boa  to  be 
inci'e4sed  to  make  up  for  the  smaller  flux  cutting  the  end 
conductors.  Although  the  mean  induction  may  be  the  same, 
the  higher  density  in  the  centre  will  increase  the  total  iron 
loss  more  than  the  diminution  of  density  at  the  ends  reduces 
it.  Then,  too,  the  leok.ige  linee  have  to  pass  through  the 
copper,  and  in  so  doing  may  cause  eddy  curroiits  to  an 
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uppreci^iblo  amount.  These  causes  are  likely  to  account 
for  the  no-load  loss  being  eonsidera'jly  higher  than  would 
be  expected  from  the  quantity  of  iron  used. 

The  large  current  at  no  load  is  the  great  disadvantage  of 
this  tyjie,  because  although  wattless  in  the  transformer  it 
causes  losses  in  all  the  conductor.  Also,  it  heats  the 
altcmntor  armatures  at  much  as  if  the  aj>parent  power 
were  being  actually  supplied.  Thus,  if  a  station  were 
equipped  solely  with  llodgchogs,  at  least  40  |iar  cent,  of 
the  plant  would  have  to  bo  run  continuously.  The  method 
suggested  of  overcoming  this  disadvantage  is  that  of  using 
condensers  in  parallel  with  the  transformers  to  supply  this 
large  current.  The  dielectric  losses  in  the  condensers  then 
have  to  be  considered,  and  they  are  far  from  negligible. 
Even  if  the  open  circuit  have  the  advantage  claimed  of 
little  or  no  load  loss,  it  does  not  follow  that  it  is  better 
than  u  closed  circuit ;  for  if  two  such  transformers  are 
taken  and  placed  side  by  side,  the  iron  at  the  end* 
would  need  a  very  slight  increase  of  length  in  oiiler 
to  complelu  the  iron  circuit  through  the  two.  Thu 
result    18    a    closed-circuit     transformer     of    twice    tho 


output  Knd  ahoat  twice  tho  iron  loss.  This  Iobb  will  be 
r«dac«d  below  the  sum  of  the  two  indiridaal  tianBformer 
loawa,  owing  to  the  uniformity  of  induction  reaultiiif;  from 
Uw  completion  of  the  iron  circuit.  The  current  at  no  loa<l 
would  of  course  be  reduced  to  tlie  normal  amouiit  reqiiireil 
by  a  power  factor  of,  aay,  70  to  SO  jiur  cent. 

I-aige  tnn«roniien  ■m  «itoctcti  to  be  more  ofBciont  than 
small  onea,  but  still  tho  cnmbiimtion  lhu«  made  will  »how 
at  once  tlM  adraotagv  of  having  a  closed  core. 

Sfagmiie  Leakage  of  Trdtts/ormnt. — This  br&nch  of  the 
anbJMt  is  one  that  cannot  be  sit iaf actor ily  treated  by  calcu- 
lation alone,  and  oven  when  aided  by  previous  arperimonts 
it  is  not  euy  to  predict  accurately  the  leakage  effects  in  a 
new  design.  When  a  transformer  is  warkinj;  a  full  load, 
the  intoroal  reactions  cause  fewer  lines  of  force  to  pass 
through  the  secondary  than  through  the  jirimary,  and  hence 
weGrid  a  larj^er  drop  of  volts  thau  can  he  accounted  for 
by  loaa  in  tlw  copjwr.  It  i^  uaual  to  deduct  the  known  C  R 
toeaee,  and  to  call  the  remaining  drop  in  preiiture  "  magnetic 
leakaf^."  When  a  transformer  in  working  Itj^hb  the  primarj' 
supplies  the  current  necessary  to  magnelini;  tbe  core  and 
tlie  secondary  hot  no  current  in  it,  hcnco  tho  action  it 
simple  and  toere  is  no  difTersntial  magnetising  cfToct.  Now 
at  full  load  in  the  third  design  tho  primary  cunent  has 
incrotwod  to  2€-d  times  its  previous  value,  and  we  have  the 
Mcondaiy  enrrenl  op))osinR  the  magnetising  force  of  tbe 
primary.    At  no  load,  the  magnetising  force  just  inside  tbe 

primary  doe  to   iV  (-0861  am[)ere)  would  be  '^-^. — — , 

where  r  =  ibe  turns  per  coil,  and  I  =  the  length  of  the  coil. 

_.  H  ,     0864.  865  k  1-6  ^  ,.g  ^  ^  g  g.  measure. 

Jo  o 

So  that  the  induction  in  the  air  would  be  very  small — 
i>.,  5  6— comiMired  to  that  in  tho  iron.  At  full  load  the  current 
rises  to  throe  amperes  ;  so  tbe  magnetising  force  in  the  air 
spue  jtLst  inside  tbe  primary  will  now  be 
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This  wilt  give  an  induction  of  195  lines  ]>er  centimetre, 
which,  when  multiplied  by  tho  area,  gives  a  leakage  Hui 
which  is  appreciable. 

The  action  is  not  confined  to  the  actual  space  between 
the  windings,  but  extends  into  the  wire.  Thus,  in  Fig.  24 
tbe  values  of  U  are  plotted  over  a  section  of  the  winding 
•pat«.  Hie  magnetising  force  rises  to  its  maximum 
nlue  just  inside  the  primary  winding,  and  maintains  this 
nine  till  the  secondary  current  cause*  it  to  fall.  Halfway 
through  the  primary  tbe  force  will  be  half  the  maxiiuum, 
but  as  half  the  turns  onl}'  are  cut  by  the  leakage  linen 
generated  here,  tho  effect,  if  considered  as  acting  on  tho 
whole  number  of  turns  in  tho  primary,  will  bo  represented 
by  half  the  ordinate  at  this  point.  I'rococding  in  this  way, 
we  get  til*  total  equivalent  leakage  cfloct,  each  {loinl 
wbicb  ii  reprsMnted  graphically  by  the  curve  lying  under 
tbe  lines,  a,  &,  c,  if .  'rhe  ^rea  included  between  this  curve 
and  tbe  abscissa,  a,  /,  represents  tbe  total  leakage  flux 
when  mulliptjed  by  tbe  mean  perimeter  and  constants 
depending  on  the  scale  to  which  the  curve  is  drawn.  This 
figure  represente  tbe  number  of  G.G.S.  lines  which  are 
acting  on  the  gn-imary  only.  It  will  be  found  that  the 
flux  thus  obtained  is  a  larger  iieicentuge  of  the  total  llux 
than  tbe  drop  due  to  magnetic  leakage  is  of  tbe  total 
voltage.  This  is  because  tbe  leakage  field  tbnit  summed 
tip  is  in  quadrature  with  tbe  induction  in  the  iron.  Hence 
it*  affect  must  be  worked  out  as  acting  at  right  angles  to 
the  flux  in  the  iron.  When  this  has  been  done,  an 
ftppcoximate  figure  will  be  obtained  generally  under- 
estimating the  leakage,  because  no  notice  has  been 
taken  of  tbe  return  patfa  of  these  leakage  lines.  With 
careful  consideration  of  all  theee  points,  it  is  possible 
to  obtain  a  fair  apjiroximation  to  the  leakage  effect,  but 
when  working  on  one  given  tyiie  experiments  give  a  more 
nluablo  guide.  It  is  better  in  working  oat  tranBformers 
to  obtain  tbe  number  of  am])ere-turns  per  given  length  of 
leakage  path,  and  then  by  compsrison  with  previous  experi- 
BMiita  to  determine  tbe  probable  leakage  effects.  When 
mauuring  tbe  magnttic  drop,  great  care  must  be  taken  that 
t^B  circnit  tiaed  for  the  load  has  neither  induction  nor  capacity 


in  it.  Otherwise  tbe  results  will  be  practically  useless,  Yery 
little  capacity  will  uompletely  annul  the  drop,  and,  on  tbe 
other  band,  induction  increases  it. 

In  connection  with  leakage  it  must  be  clearly  remembered 
tb;*t  it  is  only  alteration  in  magnetic  flux  due  to  the 
secondary  current  that  causes  bad  regulation.  Leakage 
of  the  induction  in  the  core  across  to  the  yokes,  such  as 
is  found  in  all  magnetic  circuits,  has  no  harmful  effect 
on  the  regulation.  Thus  the  Hedgehog  transformer 
rirtually  has  the  return  path  of  the  magnetic  lines  as 
leakage,  and  yet  it  regulates  as  well  or  belter  than  many 
closed  circuits.  This  is  due  to  tbe  fact  that  the  differences 
between  the  magnetising  force  of  the  primary  at  no  load  to 
iU  value  at  full  load  is  nearly  3  to  1  instead  of  36  to  I, 
as  in  the  transformer  above.  This  leakage,  which  does  not 
affect  the  regulation,  may,  however,  be  very  harmful  in 
causing  eddy  currente  in  both  iron  and  copper,  and  a 
Hedgehog  transformer  made  with  a  core  of  iron  plates 
would  show  this  at  once  by  giving  a  larger  iron  loss  than 
with  the  wire  core. 

(To  be  ceniimted.) 
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Fixing  and  Trimming. — The  structural  arrangement  of  a 
building  has  a  great  deal  to  do  with  the  hanging  of  arc 
lamps,  since  tho  positions  in  which  the  lamps  are  placed  ai'e 
mostly  regulated  by  the  position  of  tho  girders,  columns, 
etc.,  so  that  they  must  not  be  hung  anyhow  and  anywhere. 
When  determining  these  positions,  provision  must  be  made 
for  getting  at  tbe  lamps  easily  and  quickly  for  reimirs, 
trimming,  cleaning,  etc.;  difliculty  of  access  causes  loss  of 
time  and  loss  of  money,  and,  in  addition,  is  often  a  per- 
petual source  of  annoyance  to  the  occupiers  of  the  pisce 
that  is  lighted.  Buildings  that  are  roofed  by  a  lofty 
arch  are  particularly  troublesome  to  deal  with.  Take 
the  case  of  a  railway  station  as  an  example,  where  the 
span  is  built  of  iron  and  glass.  This  must  be  wired  without 
incurring  the  enormous  expense  of  ming  scaffolding,  and  calls 
for  a  fair  amount  of  activity  and  nerve  on  the  part  of  those 
engaged  in  tbe  work.  Tbe  lamps  should  in  tbesecaaeabefixed 
on  either  side  of  tbe  centre  of  the  arch,  that  is  if  the  lighting 
arrangements  allow  of  this  being  done.  Another  matter 
of  importance,  and  one  that  will  give  jilenty  of  scope  for 
carrying  out  ingenious  plans,  is  to  wire  the  place  in  such 
a  way  that  the  length  of  cable  used  is  brought  down 
as  tow  as  riossiblo.  A  vast  amount  of  cable  can  be  wasted  on 
jobs  of  this  sort,  unless  a  good  economical  wiring  scheme 
is  thoroughly  thought  out.  Great  precautions  m\ut  be 
taken  that  there  is  good  insulation  everywhere.  When 
running  cable  along  iron  girders,  etc.,  porcelain  insulators 
must  he  freely  used,  so  that  at  no  point  does  tbe  cable 
come  in  contact  with  tbe  ironwork. 

Arc  lamps  are  best  hung  with  steel  rope — No.  8  will  do ; 
and  since  it  is  a  common  tbing  for  them  to  have  tbe  nega- 
tive cable  connected  to  tbe  metal  framework  of  tbe  lamp, 
therefore  the  steel  rope  must  [>ass  through  an  insulator. 
In  place  of  the  iron  hook  at  the  top  of  the  framework  some 
lamps  have  a  littln  porcelain  pulley. 

Every  lamp  is  provided  with  a  cutout  switch  by  means 
of  which  tbe  lamp  can  be  cut  out  of  circuit.  Should  it  bo 
necessary  to  handle  the  lamp  in  any  way  when  tho  current 
is  on  the  circuit,  it  is  of  the  most  vital  importance  that  tho 
trimmer  should  switch  that  particular  lamp  out  of  circuit 
before  attempting  to  touch  it ;  it  is  only  the  work  of  a 
second,  and  personal  safety  is  then  ensured.  Through 
neglect  of  this  simple  precaution  several  fatal  accidents 
have  taken  place—all  owing  to  gross  carelessness  on  the 
part  of  the  trimmer;  because  this  is  a  most  rigid  rule 
in  all  arc  light  central  stations,  and  noed  be  so,  when  it 
is  remembered  that  the  working  pressure  is  often  3,000 
volte  or  so.  An  arc  lamp  can  be  bung,  "fixed"  or 
"  movable."    In  tbs  (onaer  case,  the  trimmer  has  to  carry 
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tmtiM  from  lump  to  lamp,  whicb  inTolvM  «  good  deal  of 
Iftbour  nnd  loss  of  time.  ThU  U  npeiikiiig  of  indoor  kmii'ri. 
For  outdoor  lamiis.  »ttch  u  tboto  for  slroet-ligbting,  the 
tn'mmoronly  ticods  a  lifht  ladder,  becauH  tho  lam pB  arc 
fixed  on  staadarda  or  projoctod  from  w-ails. 

By  floiog  to  a  little  more  ezponae,  indoor  Inmpa  can  be 
mad«  morable  by  using  a.  lovrering  gear  with  a  counter 
WMffht  In  this  cue  the  lamp  can  be  dravn  down  to  the 
floor  for  tiimmiog,  etc.,  and  then  shot  up  afi;ain  ;  the  oae 
objectionable  feature  of  tbi>  method  in  the  ]ireience  of  the 
"■lack  cable."  A  lOamiwrc  cublu,  well  iiitulated,  iiabout 
at  thick  as  one'x  thumb,  and  wbun  bunging  looMiljr  has 
an  oniightly  appoainnce ;  to  aroid  this,  soveraTdoTicas  hare 
lately  boco  brought  out  to  automatically  wind  and  unwind 
this  slack  u  ^elamp  is  moved  up  aud  down. 

Ao  arc  lamp  chould  never  bo  suspended  by  means  of  its 
own  cables.  The  weii^ht  of  the  lamp  should  in  all  cases  be 
taken  by  a  means  of  suspension  perfectly  independent  of 
the  cables,  and  when  the  km|>  is  at  its  iiroper  [Mitition  tho 
ubie  ahouid  have  ho  more  tension  in  it  than  to  give  a  fairly 
taut  anil  trim  appearance. 

When  luTopR  are  hung  from  posts,  out  of  <loore,  in  exposed 
positions,  it  is  necessary  to  Eostoo  the  bottom  of  the  lamp 
to  ita  support,  otherwiso  ft  will  sway  about  tn  a  high  wind. 
Putting  a  fresh  pair  of  carbons  into  a  lamp,  to  replace 
thoEO  which  have  burnt  away,  is  called  "  trimming,"  and 
tho  man  who  attends  to  this  duty  and  looks  after  the  lamps 
generally,  is  called  a  lamp  trimmer.  In  trimming,  great 
care  must  be  taken  that  the  two  carbons  are  put  tn  their 
holders  so  that  the^  are  perfectly  in  line.  The  carbon- 
holders  are  made  athuttable  in  most  Umjts,  an  that  thoy  can 
he  shifted  aboiitv  When  a  carbon  does  not  fall  in  line,  it 
will  oft«n  bo  found  that  simply  turning  thu  carbon  round 
a  little  will  iQake  it  right.  When  trimming  a  lamp, 
alwavB  put  in  the  positive  first,  and  then  allow 
tht  lamp  to  run  down  slowly.  If  the  carbon  is  fixed 
right,  it  will  glide  through  the  aperture  of  the  negative 
carbon- holder,  thus  proving  that  this  one  is  centiuUy  fixed  ; 
it  only  remains  now  to  fix  the  negative  so  that  its  point  is 
opposite  the  point  of  the  iigsitire.  The  brass  rods  of  tbe 
lamp  ahouid  never  be  cleaned  with  emery-cloth,  because 
tho  constant  rubbing  would  produce  wear  and  the  adjust- 
m«nt  of  the  lamp  would  bo  spoilt ;  only  paste  should  be 
used  ;  at  timos  when  tho  rods  have  become  very  dirty,  a 
littl«  crocus-paper  might  bo  used,  but  only  sparingly. 
Lamps  that  are  fixed  in  foundries,  smelting  works,  and 
all  such  places  of  this  sort^  get  smothered  with  grime 
and  dust.  The  mechanism  of  such  lamps  should  lie  well 
covered  up.  When  lamps  are  fixed  anywhere  near  to 
tbe  ses,  such  as  on  the  promenades  of  seanidc  placex,  if 
they  are  only  used  for  the  tummer  leaion,  they  should  bo 
taken  down  and  stored  away  when  thu  season  is  over. 
When  ill  use  they  will  require  well  looking  aft«r,  because 
they  are  exposed  to  stormy  weather,  and  the  eea-brino  in 
th«  atinospbore  t«nds  to  rust  the  mechanism  of  tho  lamp. 
Tbt  cables  should  always  bs  buried  underground  if  possible, 
or,  at  least,  protected  as  much  as  possible  from  the  atmo- 
sphere, and,  in  particular,  they  should  be  placed  where  no 
soa-watcr  or  sea-spray  can  wet  them. 

AmiiM^  in  Paralld. — In  an  incati descent  system  of 
lighting  it  ii  very  often  required  to  run  a  few  arc  lamps. 
The  lamps  are  then  run  two  in  series  across  tho  mains — any 
numlwr  of  pairs  of  lamps  can  be  run  like  this.  When  the 
pressure  is  a)iove  what  is  required  for  two  lamps  in  series 
tbe  surplus  is  absorbed  by  a  small  resistance  coil  pkceil  in 
■•rias  with  tho  lamps,  so  that  the  electrical  powci'  con 
•  lomed  by  the  pair  it  the  prodnct  of  the  circuit  pre«suro 
into  the  current  the  lamps  take ;  of  this  power,  evidently  that 
absorbed  by  the  resistance  coil  is  wasted.  For  example, 
suppose  we  have  a  numbej'  of  inoindescuot  Umiw  work- 
ing at  a  pressure  of  110  volts — two  "full"  arc  lamps 
talceabout  10  amperes— and  a^iressuro  of,  s<iy,  43  votucacb, 
there  is  then  110-8-1  =  26  volts  loft,  and  since  tbe  same 
enrrent  passea  through  both  lamps  and  resistance  coils, 
Lbei«fore  26-r  10  =  36  =  tho  r«siatanee,  in  ohms,  that  the 
reaistance  cuil  inuxt  have  iu  order  that  26  volts  shall  be 
absorbed  in  forcing  a  current  of  10  amperes  through  it, 
because  10  x  2-8  =  26.  The  above  figures  relate  to 
some  arc  lamps  run  oS  au  iucanduscejil  plant  now 
M  work.    LamjM  that  are  run   in  parallel  always  bum 


better  when  there  is  a  good  margin  of  pressure,  even 
though  ibtK  exlia  presstire  is  ubsorbcil  by  a  resistance.  To 
run  a  single  lamp  on  an  incandexcent  circuit  would 
require  a  liii^e  resistance  coil  unless  tho  circuit  had  a  very 
low  pressure,  such  as  70  volts,  so  that  for  thu  iimial 
pressure  of  incandescent  circuits,  100  or  110  volts,  as  much? 
power  would  be  wasted  in  tho  resistance  coil  as  would  run 
a  second  lamp. 

In  tbe  event  of  one  of  the  two  lamps  that  are  run  oIT 
tbe  mains  going  out,  or  otherwise  failing  to  act,  tbe  second 
one  goes  out  as  well, there  being  no  cut-ont  as  a  rule  on  lamiw 
adapted  for  parallel  runnirig  ;  the  reason  of  this  is  that  the 
remaining  lamp  would  have  double  tho  presauro,  and  hence 
its  current  would  be  doubled,  which  would  at  least  damage 
the  regulating  coils  of  the  lamps,  and  in  all  probability  burn 
thorn  up, 

fTo  be  amtinued.) 
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WTiocvitr  wuiAys  to  being  the  siibjoct  of  municipol  electricity 
works  brfore  the  municipal  and  county  engiRuors  of  Rnglniid 
must  do  so  with  some  feeling  of  Itepidation,  for  if  proved  tlmt 
suoh  works  ought  to  be  universally  (ulublishuil,  tbero  will  be 
thrust  uuuii  the  sboulcter*  vf,  perhaps,  the  hanlcet  work«ii  tynly 
of  Kfintleiiien  in  the  tTnJi«d  Kingdom  a  new  Mid  onerous 
ronponniliility.  Tho  writer,  a»  an  oxcuso  for  hi*  Cumority, 
prtuunm  thnt  in  each  owe  where  the  manaseniont  of  the 
muiiicipiU  otectrioicy  works  is  ouiiiiiiitt«d  to  tliu  caru  of  th« 
burougti  en){iiie«r.  the  raI«pH>'ors  will,  with  thair  usual  (;«»»• 
rosity,  lake  oare  that  this  gentleman  is  enriched  with  a  porliua 
of  the  pro6ta  arising  therefrom. 

IWora  dealing  with  the  qiiention  from  s  municipal  point  of 
view,  B  few  minutes  may  profitably  be  devoted  to  the  history 
of  the  eaUblishineut  at  the  dectncity  sujiply  industry  in  this 
country.  Up  to  the  year  1879  very  litrle  electric  liKhting  of  any 
kind  was  done  in  the  t'nited  KinKt'om,  but  tho  inlruduction  in 
thnt  year  of  n  now  ni«  dyimmd— which  «iw  ■  mound  cDKineering  ■ 
job,  and  which  could  run  for  long  spella  without  brcnkinj;  down  ^ 
—caused  quite  on  outbunt  of  activity.  Tho  rcault  was  that 
atnieat  all  large  works  whieli  were  iu  inieratioii  by  night  oa 
well  ns  by  day,  adopted  eleulrie  lijjhtiiig.  In  some,  the  vlectrit.*ity 
w*a  "  i^onenite<l ''  at  a  centre  (or  distribution  over  a  large  area, 
and  thus  the  idcn  of  cinitml  .^tfltioiin  bocomo  familiar.  Public 
lighting  mu  stiirtod  in  the  motropolia  and  •iiwwiionr,  hut  in 
the  enrty  eitihtiea  tJicre  wna  no  "private  hghttna"  to  boar 
its  Hhore  ef  the  sianding  charges,  and  the  public  lighting 
eontrncts,  beuig  taken  st  a  loia  for  tho  sake  of  advertisement, 
were,  in  almost  every  case,  not  renewed  on  their  eipiry.  In 
throo  place*  in  ICn^lond,  ho « over— Brighton,  Eoitboumo,  and 
Haatintfri — puhlio-spirtted  and  plucky  individual*  kopt  tho 
central  stations  at  wcrk,  and.  Adopting  the  rough  means  then 
avaiUble  for  running  incandescent  lamps  on  are  oircuits,  gave 
the  customer*  tho  choice  of  an:  or  incandescent  lighting,  ana,  by 
tho  actunl  experience  of  ycara,  exemplified  the  ease  with  which 
incandescent  electric  lighting  over  on  extendod  area  from  one 
centre  cuuld  L«  oucuiiiplishtHl.  At  Brighton,  from  the  beginning 
the  supply  was  hy  moans  ef  overhead  wire*  ;  but  at  Enatbourne 
and  Ilastings  the  distribution  fnim  the  very  flrsi  was  elTected 
by  moans  of  itndci^ound  mains.  The  companies  established 
hi  Iheee  plaoes  were  followed  by  othura  formed  by  private  enter- 
prise St  Liverpool,  SheffieM.  DLiuriiuiiiuulh,  and  Ilath,  In  the 
provinces,  and  at  the  (>rijMveni.<r  tinllery  and  Keiuiington,  in  tlio 
metropoIiB.  ^ 

On  the  passage  of  tho  Electric  Lighting  Act  of  1882,  14  local  V 
autliuritiea  obtained  jiroviaionnl  orders,  but  until  1339  not  one 
•A  them  was  ]iut  into  force.  In  l.liat  year  tho  first  niunicijiid 
electricity  works  were  opened  al  itradiord,  and  th«e  proving 
■uceenful,  municipal  electricity  works  ore  new  in  operation  in 
nine  plaeos,  embracing  district*  so  nldely  ditferenl  oe  HU 
Ponoma,  Dublin,  Brighton  (uiidurtaketi  in  order  tii  prevent  a 
local  electricity  company  from  getting  •  provisional  order), 
Hull,  Nelsou,  and  Glasgow. 

To  give   a   clear  idea  of  th<>  present  position  uf  vieclricity     ^ 
supply   in    tho   t-'itited    Kingdom,   ttiers   follows    a    l«butAtv>d    fl 
HlAt«ment  of  tho  worka  holdini;  statutory  powers  at  present  in    V 
operation,  Ihe  cajiilol  iiiveated  beingsetout  andadincriminstien 
made  lietween  those  works  situated  where  tbe  gaawork*  belong 
to   tho    oorporal.ton   and    where    they   belong   to    a   oenijMUiy. 
This    (Table   A)   is   not   ooQ&ned   tn  works  boloii)fi»)(  tu  local 
authoritie*,  because  tho  amount  of   oapital  already  invested  in 
Che  induHtiy  by  private   cnlorprise,  on  indicating  the  opinion 


'  Pti(>ci'  rend  boforo  the  Iticer|Kiratod  AMoeiation  of  Municu)ia] 
and  (.'ouiity  Engineers  at  tbe  aanual  meeting  st  Weet  Bromwich, 
July  la,  14,  IS,  1803, 
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I 


I 


of  capltAlitta,  has  m  vny  iinporljiiit  b«ftriiig  on  th«  queation  of 
til*  toundiMU  of  tli«  «lMlriaty  Hupjily  iiulitttry. 

TABLE  A.— BuHmiiciTT  Works  tHoLDiNo  Statptobv  Howhw) 
IX  AoTCAI.  OrauTiciK  t"  THK  UviTRD  KiNODOM.— Stiilera«nt 
of  CftpdUl  InTwtwl  oil  Juuu  30,  1S91.  * 


ISSS 
1SS3 
1SS4 

I8S7I 
to    ■ 

1889 1 

1SS8 
1880 


1H80 


1801 


liK 


isia 


Stuao  oi  plnoa 


Roatboume 

BMting* 

Ltv«rpooI     

Tho  metropoliacom' 

|Muiia>    

Lm«1  aathority,  St. 

pBoenui 

Sbnffltld  

BMinwTnMitb  

Brwironl 

BftUi 

TanDlea  

Kowcairtle-on  -Tyna . . 

Exfltor 

BlrminahMa    .... 

CMnMord 

Oat^m 

Rtighton  Corporalton 
NotuampWn  ..  .... 

BoiiUiamiAon 

Farduun .,  . 

Prertoo 

DnUin  

Bmt 

Naltoa 

Oitord 

Uoncftmln ,..,.  ,.„ 

Hull 

iMda   

(ilaonw   

Dnnase 


Toul». 


:iupp1y  by 
Companiee. 


£ 

37,119' 

a),7*5* 

188.  M9f 

».32»,SS2 


20,000 
3»,025' 

38,340 

76.106' 
20,100* 

10,000 

20,000 

15.000' 
12.itS 

4,1U 
53.03S 

)s,eoo 
o2.sao' 

4,7t(l 


eS,0G7>0S4 


a 


70,000 


S6.000 


Sapjily  by  Locftl 

AuUioritieo. 


=  -  ■■  S  i  ° 


100,1100 


16,000 


73,900 


40,000 


3S,000 


«l«,000  £-^,300  £200,800 


*  *  i.,5 


69,800 


10.000 


100.000 
30,000 


*  TliMe  BgorcB  iiicliii}o  dobciiCuroti  or  liuini.  t  l^ocetnbitr  31, 
IB02  I  Th«i3  in  oicladod  Iron)  thii  iind  the  remoiiiinB  Ubl«B  Ihe 
variou*  worki.  moatly  nn  n  aroall  icnlc.  (cittrtored  Ibroughout  the 
MiuDlry  irhlch  nr«  not  workini;  under  itntilUir]'  powo™. 

Th«  wurliM  ar«  anniigL'<t  iii  lliu  urdur  nt  iheir  ihitv  uF  HljirtJnjf 
tticionnly.  Tlie  piviioiTW'jrkiiarv  lh«auiit  EnHtbi'linu',  Tli«i»<irk» 
uwnra  by  the  privaM  v'iiii|>»ny  nl  llrit;lit.i>ii,  otablinliod  In  1881, 
would  iicnd  tli<i  li»t,  but  Ihry  »r(!  nsehiciml  broaiiso  tho  ci>m]«ny 
tfi«M  is  wufking  by  mcaii.i  of  ovcrhoiid  *iri!»,  willioul  sUtuiory 
pov«ra.  Ii  itiU  bo  aeuu  ihiit  tliL-  tntal  i-iipltiU  uivmiUhI  al  th« 
pmcTit  time  in  statutory  uleutricilv  worka  nutually  iu  opemtioii 
ia  £4,557,663,  whicb  ia  contributeJ  it*  follow*  : 

DvMKAKV  or  TitSU  A. — Blftrififj  Workt  (viiih  Statttlory 
F/i\rtTs)  in  Actual  (tperritiiiii, 
0»tiwl  by  CnpitAl  inveatod. 

ComtiHiiiM  £'1,083,654 

Local  authoritiw   47fl.000 


Total    W.557.654 

Id  only  two  caaef,  wh«To  tho  gaaworki  buloiiu  to  theC>jrp<.<r»- 
tion — i.«.,  Birminghatn  and  Leoda— have  the  local  ftiithrjritioa 
•Iloved  a  proviaionnl  order  to  go  into  the  hnrid*  i>f  a  compsny. 
It  ia  a  matter  uf  iinjioT'tancs  in  the«e  eaten  to  couudur  tbo 
l«ms  (it  miiohaae  which  »re  erabodicd  in  iIht  provisional  <inl«r 
nocUiMMd  by  the  local  authorit}.  Tlio  Louda  ternia  are  as 
follows  :  The  IjMjda  Corpomtioii  has  th»  risht  of  tnkintt  over 
tiM  works  and  buiineos  of  tliv  uomimny  : 

(a)  At  any  tim«  ptii>r  t«  July.  1901,  by  ilio  iasuu  U>  the 
compBiiy  of  such  ati  amoont  of  I.fDi>di  Curporutiou  stuck  as  will 
mwfuce  hy  (he  intoit*  or  dividwida  thuruon  nn  niiuiiity  of 
6  yvr  cent,  pw  antmni  upon  the  sum  uipeiideil  by  tho  oouipany 
upon  their  undcrtAkinff  and  chatgesWe  to  oapit«l  account,  and 
slao  (be  payment  to  the  oompany  of  a  sum  equal  to  the  ajgcro- 
gat«  amount  i>f  a  dividend  of  S  per  e«nt.  pur  annum  on  the  said 
capital  expenditure,  leu  tbo  ■gfregatu  auiuunc  of  thn  dividends 
declared  by  tbo  compitny  up  to  the  date  of  |)iirch.uc. 

(M  At  toy  time  from  July.  1901,  to  .!uly,  1912,  by  the  iw.ie 
M  tho  uomnsny  of  sucli  an  aninunt  of  Loods  Oorpi^ration  stock 
aa  will  proauoe  by  tho  int«rot  or  ditidonds  thereon  an  annuity 
of  S  per  cent,  per  annum  upon  the  capit*!  aooount  of  tlio 
•ompAoy.  N. B.  —  For  Lustauce.  if  Ht  llie  dslo  of  aucb  purchaae 
tbo  capital  so  eijHMided  ncit>  £50,000,  tltc  cuiupany  would 
receive  suiScimt  Ckirpoiution  stock  to  pnxiucr  £2,500  per 
imnuiu,  tbo  market  vnluo  of  which  t*  now  nbuut  £80,000. 


(<)  At  any  lime  between  July,  1912,  and  July,  1922,  either 

on  tho  above. nnineil  terms  {(>)  or  upon  tho  Corporalion  |)ayin(; 
tho  company  the  Ihoii  vnluo  of  the  undertaking  i»  acoordance 
with  8ecLiuTi  2  uf  tlio  Electric  LIubttng  Aol,  ISw,  togetber  «ith 
such  additionikl  sum  as  may  be  ootenniued  by  arbitration  to  be 
thu  vnluo  of  tho  goodwill  of  tho  undart«kinj[. 

(J)  Aftor  tho  eipiratioii  of  July,  1922,  or  at  tho  ond  of  eitij 
sulisoqueiit  period  uf  seven  years,  either  on  the  terms  of  (b) 
or  upon  the  Corporation  psyiug  the  company  the  then  valuo  of 
tho  undertaking  in  accordance  with  Section  2  of  the  Eluctrio 
Lighting  .\ct,  1888  ;  but  the  option  of  parchue  on  the  terms 
of  (6)  CMuea  iu  1933. 

Li  addition  to  the  eloctrioity  works  nlready  iu  oporatiou, 
there  nre  25  iieir  works  for  which  oontrautu  hav<)  been  glTon 
out,  and  these  are  tabu]at«d  in  the  same  form  aa  the  abore  : 

TABLE  B.— ELHTMctrr  Wokks  tx  CouasK  or  CossrsironoM  M 
THi  U»min  KiNODOM. 


Name  of  place- 


Aberdeen  

Bisckpool 

Burnley «  ........ 

Bu  rton  -on  -Trent , 

Bristol    

Cardiff   

Cuubrid^ 

Dowibury  ,.„. 

Derby 

Eallnf    

Hiiddenfield 

Hauley   

Hamgiatond   

KiDgHton-on-ThamM  ..... 

Laooaster 

Londond  eriy... 

Iiolcoiter    

Manchester  ..._*.'. 

Norwich ...iii.....>.>,i 

Oldhftm 

Portsmouth  

Kiohmoud  .- 

Scurborouj|;b.  ■■ .., 

Worcester  .....„„ , 

Whitehaven ',... . 


Supply  by 
Compauie*. 


23.180 


U,£aB 


SO.O00       — 
22,000      — 


[1] 


-%.^^ 


£79,406,     Nil. 


Buijply  hy  Locel 
Anthoritiea. 


ee,ooo 

33,000 


30,000 
25,000 

21.000 
2R,000 
16,000 

16,000 


Ht,38& 


39,109 


£326,994 


£ 
•20,000 
3I.O0O 
23,600 
■25.000 


36,1)00 

50,000 
150.000 

27,000 


14,000 


£440,900 


TABLE  C— Ei.«miiciTT  Works  Dktideo  Opos  (Bft  Contiuow 

SOT    VKT  OIVK.f    OUTJ   IN   THE  UxrTSD  KiaOOOM, 


Name  of  place. 


Accrington    ..ii< 

Rnuruemoudi 

Holtoii    

Blackburn 

Be1f*«t  -. 

Coventry  

Croydon 

Eilinburgh    

FlootwDod 

Hiililax    i.,,.1 

Inlinston   ..,., 

LBmboth    

NfW|>ort,  Mon , 

NDitrngham 

Beadintc 

Sou I h  port 

tiHiford   .- 

Shored  lt«b 

StatTotd , 

Wolrerliampton  

Wal»all 

Varmoutta 

Vork  n.  ..•  .< 


Supply  by 
Companiee. 


26,000 


a 


So 


ipplv  by  Looal 
Autltontiea. 


!-•=& 


£ 

10,000 

3,300 


■i'i,000 
100,000 
10.000 

00,000 
76,000 
30.000 


63.000 

as,  772 

13.(100 
29,000 


40,000 
50^000 
RKOOO 
16,000 


30,000 


45,000 

GObOOO 
30,000 
25,000 


^,  iaa.w»,  ^li.  \wv.?r.* *.■»».!»» 
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It  will  be  aeen  that  in  tho  caao  of  thox-  new  work*  docir  nro 
beiiilt  erected  bjr  cnmpanien  in  lociilitim  nhcra  tho  gnswotka 
bolotig  to  tho  coqioratioii,  unil  that  lh«  luiiuuiit  of  new  work 
wliicli  coinpaiiiM  uuve  in  hand  b«iirii  i^iily  au  iiisignifioint  pro- 
portion — 10'36  per  cent.^to  that  ut  local  ftuthoritiiw. 

Bl'MIUIit    or    Tabia    B.— ifitniruTity     ft'orks    tn     Count    of 
Oonftruction. 
Owned  by  Capital  in?Mt«d, 

Comr'anifla £79,406 

Lucol  autlioritiu  766,494 

TotJ    J584S.900 

whioh  auBia,  added  to  thoM  given  abov«  (Table  A),  roault  na 
follmrs  : 

TiBLlcit  A  AKtt  B  (CoMniXKD). — EleclTicUy  It'ork*   in    Operation 
and  I'll  Count  <rf  Contiruttion. 

Owned  by  Capital  iavoated. 

CompuiMa £4.163,060 

Lood  antlioritte* 1,240, 494 

Total    £5.403.564 

But  trtn  ttiia  figure  doai  not  exhaust  tli«  budget.  Tit  there 
are  28  placM  in  th«  Uii)t«d  Kin^om  in  which  utatutorx  powora 
have  been  obtained  and  cicctncity  works  decided  upon,  but 
where  the  oantntola  liavo  not  ^et  been  sitcii  out  (Tiible  C). 

Ajiaili,  not*  thi>  great  disparity  in  value  of  the  iit<w  wurke — 
3*1  p4r  cent. — decided  upon  by  companiea  aod  by  local 
autbnritie*. 

SouMARY  or  TaBLB  C— JTeifl  Eltetriiily  Workt  Dtcidtd  Vpon^ 
Owned  bj  Oipital  iiivestod. 

Oompaniee £25.000 

Lwtal  authuritiea   807,972 

TeWl   £332.972 

LeaTing  the  grand  totali  of 

TasLBs  A,  B,  auD  C  {Commkbd).— Ewtrtoity  fforkt  (leith 
StAtutnry  Potctn)  in  Op*rati«n,  m  (Wtm  of  Omrtrwjion. 
mad  Dcnided  Upon. 

Owned  b^  Capital  inrcBted. 

Cnmnaniea £4,188,060 

Local  authoritie*   2,048,466 

Total £6,236.526 

After  thia  bat>:h  of  6gure«.  perhapt.  no  nior«  ehould  be 
ioflict«d,  though  to  epitomiiin  tho  oxnct  [H^aition  nl  the  monient 
one  ahould  add  a  liat  of  placoa  whnre  clontriRity  mpply  ia 
under  dt>ouMion,  but  where  no  decision  ha*  yet  been  come 
to  (Table  D}. 

The  abov*  Sguree  are  eignifloaut.  TItey  indioate  (1)  that 
there  ia  a  onseneua  of  opinion  in  favour  «f  the  eDtabliihmeiit  of 
nioctricitj  »iippiy  workii ;  (2)  thivt  though  tho  hulk  of  tha 
pioneer  work  Ima  been  done  by  privnto  entorpriei.',  tho  newer 
worka  are  aluiuat  all  being  utidertakeu  by  looal  outhoHliea ; 
(3)  that  with  only  two  exception*  hna  any  local  authority  owning 
the  gaaworka  sanctioned  tho  granting  of  statutory  powera  to  a 
company. 

Let  ua  now  ounnidor  whether  the  attitudo  of  so  many  local 
authoritiea  caii  be  juHlitied  upon  buuuU  inuuioipal  and  com- 
mercial  grounds. 

I.— Mu.Hioip*!,  PoiMT  or  ViKw. 

It  would  be  nnt  of  place  if.  in  connection  with  the  eubjeot  of 
electricity  supply,  we  embarked  inadincuaaion  as  to  the  advisa- 
bility of  iiiuniuipa!  trnding.  Tliat  has  boon  thoroughly  thnuihod 
out  in  c<>iineclLoii  with  water  and  uaa  aupply  ;  and  it  ib  now 
univonully  ncknowledijed  that  local  authoritiex  can  with  pro- 
priety bccnmo  tko  distriliutors  of  these  two  ominuttitiee. 

Pure  water  ii  the  prime  nooesaary  of  human  lifn.  and,  though 
this  cannot  be  anid  of  ^as.  with  rejiard  to  both  it  may  be  uigvA 
that  (>i)  they  ato  praott>»lly  in  deniand  by  the  whole  body  of 
ratopayora  ;  ((>}  thoy  arp  supplied,  in  any  particular  locality,  lu 
all  consumeta  nliko,  whether  rich  or  poor,  in  one  uniform 
cjuality. 

Let  ua  apply  these  teal*  to  electricity  supply,  (a)  Thr  tUnuind 
may  ccrtMuly  be  regarded  as  Hniifrmt,  the  only  limit  to  it  beiii^ 
the  (luostion  of  price,  (ft)  The  supply  lo  every  ratepayer,  as  iti 
tin  ooee  of  water  and  f[aB,  is  bound  to  bo  uniform  in  quality. 

PH«e  will  be  dealt  with  under  tho  next  head,  and  soltinjf  thia 
aside  for  the  muuient,  it  would  appiAar  that,  from  the  muiitcipiil 
point  of  riow.  electricity  supply  is  on  uxautlv  the  aanio  bnais  ub 
water  and  gaa  »iipply.  But  m  the  case  of  iHjth  the  liitliir  th(> 
tuidertakiiigs  havp.  almost  univcraally.  been  «tivrtj»d  by  privatn 
enterprise,  and  aiil>*e<)ueijtly  acquired  by  louul  authoritiea  whun 
they  wore  assured  successes,  la  there  anythtiig  coniieuted  with 
»iaetricitjr  tappfy  that  should  make  such  a  conne  tnadviaabtu  ? 


TABLE  D.  -  Elbctricttt    Works    Projbotkd    uut   sot   set 
Decided  dpox  i:i  thy.  \Snittt>  Kimidom, 


Name  of  place. 


3 


Aberystwich 

Altriucham  _ 

Barneb 

BeakeehaiB  

Briclgend  ......«••.•■>•> 

Brom  ley .•. .  •>•• 

Buiton  

Bow    

Bury  (LanM.)  

Bedford 

CarlUU  

Canterbury  

Cheeter  

Chiwwick     i  ...■. 

Colchester     I  •.• 

Dover 

Eeoles 

Falmouth 

Folkestone    

Hackney    

Hamineramith 

Heri.f«M 

FfiMlHinKtou 

Llangollen 

Llariclly 

Maidstone     ...■. 

Moffat    - 

Morlry    ., 

Mcrthyr 

Newmarkftt 

Oiiwo*try 

OrpiiTgton 

Partiok  .....i..  ..i  .  ,■  >..».. 

Poplar    ..... 

Perth  

Peterborough   

Palsloy   

Pontypool 

BeddiicI 

button     .....it.  I.............. 

St.  Lukee  .,..„., 

Ht.  Albans 

Sunderland 

Tunbridee  Wells     

Twickenbam 

Wigan 

Wrexham 

Weston-supec-Maro    


Supply  by 
Companies. 

Estimated  ceet. 


20,000 
1S,000 
to,  000 


10.000 


15,00(1 
10,000 
10,000 


10.000 
10,000 


IS.OOO 


£135,000 


■""Sis 


I 


Nil 


Supply  b^  tiOcal 

Authontiee. 


Eetimaled  ceetv 


5- 


£ 
10,CKXI 

10,000 
10,000 
10.000 
90,000 

20,000 


20.000 

10,000 
15,000 

2O1OOO 
SO,  000 
2S.D00 
30,000 

10.000 

45,000 
10.000 


30,000 
10,000 


lli,000 
20.000 


15,000 
15,000 
25,000 
10,000 
20,000 
25,000 
15,000 


20,000 


£510.000 


S5I 

a 


10,000 
30,000 
90,000 


20,000 

5,000 
5,000 


20,000 

15,000 


50,000 


£175,000 


Let  us  G.nt  consider  to  what  extent,  if  any,  the  ratepayers 
are  prejudiced  by  the  operations  of  a  company.  If  a  local 
authority  saiiotion  a  provisional  order  on  behalf  of  a  uonipany, 
tho  tirat  atep  of  the  company  ia  to  select  a  compulsory  area, 
limited  in  extent,  but  comprising  the  choiceet  portion  of  the 
town  fmiu  the  electric  lightin);  point  of  view.  B*t«payen 
inside  this  area  are  able,  by  tho  use  of  the  electric  U^ht,  to 
make  their  places  of  busincBi  more  uttmctivo.  to  the  dutrunoot, 
probably,  of  tho  ratepiiyeni  outaide,  who  cannot  demand  a 
supply  for  two  years,  and  can  then  only  obtAin  it  under  onoruua 
condilioiis  of  Kuaraniee,  otc. 

Ilow  does  this  nrntngoment  appeal  to  the  town  authorities, 
who  are  the  guardians  of  the  iiiteresta  of  the  whole  ot  the  rato- 
pnycrB  and  not  of  a  seluol  few  'i  Presuuiing  that  a  fair  case  can  bo 
luado  out  for  electriuity  supply  from  tho  coinniorcial  point  of 
view,  it  should  surely  bathe  aim  of  a  hwal  authority  to  establish 
works  in  connection  with  which  a  Eupply  is  placed  at  tbctllspoaal 
of  the  whole  of  the  rat«puyer8.  No  company,  however,  would 
scoept  so  on«^rouB  a  condition  its  making  the  whole  uity  or 
borough  the  compulsory  area  ;  whereas,  in  the  case  of  the  local 
authority  being  the  undertaker  under  the  Electric  Lighting 
Acta,  the  whole  ciiy  or  boiuugh  practically  becomes  the  oom- 
puliory  area. 

It  may,  howervr,  be  urged  that  if  a  proii table  demand 
preaunt  il«elf  outside  a  com|>any'a  compulsory  area  the  company 
will,  OB  u  mere  matter  of  business,  exl«nd  ita  m^iins  and  oiilarge 
its  works.  But  in  tho  hunda  of  a  company  the  growth  of  tho 
undertaking  must  necusBurtly  be  alow.  Tlix  nhnroholdors,  bo- 
lieving  in  ijuiuk  returns,  iiuist  upon  iinuiediate  and  good  divi- 
dends as  the  precursor  to  an  enlar^tomeut  of  the  capitij  accouut. 


I 


I 


J 


THE  ELECTRICAL  ENGINEER,  JULY  21,  1893. 


69 


The  buniiMH  u,  thvn^on,  often  onmped  for  o&pitAl  rt«m  tlie 
begtnnio^.  and  the  unfortDnaM  rot«|Myera  in  the  "outmde  sre«  " 
an  left  la  the  lurch.  A  tnanicinilitf  cnn  nttorA  Co  tAke  widor 
vi*T«.  ff  tlie  busiiK^u  bo  in  itaolf  lounil.  it*  nim  is  to  dcrobp 
it  Ml  lui  estonde'l  btumai  raiiidly  lu  posiiblc.  A  locivl  Authoril)' 
can  nflbrd  to  mako  "tvipilal  uitutmioiis  "  without  waiting  for  A 
5  or  6  per  cent,  return  Hpi>»  tha  work  iii  the  compulwiry  area  ; 
iU  priuoiptLl  aiin  bnbt;.  with  tliii!  rosnnl  M  pornjAuont  profitablA 
raanlta,  to  vxtend  tbc  benefit  of  olccLrlci^  niipply  throughout 
the  whole  of  the  diatrict  undiT  its  foiitrul.  Atfnin,  it  in  obvioue 
Ui*t  the  qnickeat  way  uf  dwulupiiij.'  th«  buHiuuaa  a  ta  u£F«r  the 
■upptf  Kt  «  chMp  rnte.  Ilradtnrii,  fur  instance,  is  charging 
5d.  prr  unit,  i-quivnlcnt  to  2ii.  6d.  to  3ii,  iior  thoimaiiil   f^et  <rf 

Sia  ;  St.  Paiicms,  6d.  tor  light  and  Zi.  for  motur  »upply ; 
atton-oa-Trent,  6d..  «l«.  No  oompunitii,  except  thusu  nl 
Mewceatle-upoa-iyDe,  hare  v«iitiir»d  upon  Klarling  with  such 
low  r«t«a  of  chan-o  m  thi».  Ffirteeing  JireottirB  may  bo  fully 
alive  tu  the  foot  that  luch  a  bold  policy  la  the  l>ofir, ;  hut  they 
fear  the  ctilioism  of  tho  timid  ulurcholdnr,  who  might  object  to 
loan  proUta  in  the  burly  stiij^ii  of  tho  buaincu. 

To  faring  my  remarks  tttider  this  liuitd  to  a  cloBt>,  1  will  only 
refer  t«  one  other  mtiniciiuil  ci>riside ration.  It  in  often  said 
Unt  in  th«  earh'  period  of  the  citablinhmcnt.  of  municipal  dec- 
Iricitv  worlu  the  demnnd  will  not  be  univenuil,  find  the  works 
poMiUy  oondootad  at  a  luu,  ajii  that  it  is  unfnir  that  the  whole 
of  the  ratopnyer*  should  Inonr  a  ruspoTiaibility  for  tlm  buiii-Gt  of 
•  compumtirdj  limited  number.  It  inust,  howuvur,  be  reniem* 
bend  that  the  introduction  of  elcctri<:ity  Rupply  to  nny  town 
taaea  tlie  atatui  of  that  town,  and  indirectly  rcnilta  in  a  benelit 
lo  the  whole  ol  tlie  ratepayen.  Ltrge  auiua  are  cotialantly 
being  TOted,  with  scarcely  a  murmur  fur  the  tin  prove  men  t  uf 
LHiutaij  ecoidition*  ;  and  the  day  will  probably  arrive,  when 
Ibefore  thia  rtrj  aiaodiitinn,  n  paper  will  be  ren'I  on  the  iniigiilty 
|of  til*  nineleeQth  century  in  permitting  the  dintributjon,  irf 
nataatlj  leakuog  in(>ea,  under  tho  public  atroetB,  of  auch  a 
*ftigbtfnl^  Roxiona  thing  om  coal'gas.  and  in  encouragiuK  tlie 
Qluaiiiation  of  interinn  with  that  which  only  givpa  out  light  by 
robbing  the  air  of  iU  lifo-giring  quality — oxygen — and  by 
ntnnuag  to  the  air  poiaonoua  carbonic  noid,  to  tho  marked 
lowerinfc  of  the  ataudard  of  health. 

Ten  yean  ago  the  writer,  in  hie  "Electric  Light  in  Our 
Hoiuce,"*  pleiLdod,  hnforo  tho  eBtabliahment  of  a  ajngle  elec- 
tricity fupply  worka  uudur  statutory  power*  in  thia  country,  for 
the  gniferuil  use  of  the  eleot.rio  light  for  interior!,  and  the 
arKumcnta  net  forth  then,  now  rej-arded  aa  platitudes,  are  tu 
airong  u  over.  The  perfect  light  must  fullil  tlio  following  con- 
ditiona : 

(1)  Not  feed  on  tho  air ;  (2)  add  no  noxioua  fumes  to 
th^  air ;  (3)  ipvo  ofT  no  appreciable  heat ;  (i)  bo  free  from 
dangw  of  eaiutng  fire  ;  (5)  not  tnjure  a  britduaman's  stock  ;  (b) 
do  no  damage  to  ceilines,  furniture,  etc.;  (7)  not  injure  the 
Bight :  (8)  bt  <]aittt  reUahlo  ;  (0>  not  escape  :  (10)  he  alMoIutoly 
me  bom  danger  ta  life  or  limb  ;  (11)  bo  convenient,  capable  of 
bcdnj^  meaaured  and  ocunomised.  and  arranged  aitiaticidly. 

It  ts  in  the  hands  of  our  municipal  authorities  to  beautify 
their  towns  by  the  introduction  of  sooh  a  perfect  light,  and  to 
place  it  within  tho  roach  of  every  rst«payer. 
We  will  now  turn  to  tho  conaidomtion  of  tho 

n. — CoMMERCi.iL  Point  of  View. 

Until  qnite  recently  "  electrical  finance"  haa  been  under  a 
einud  in  cotuiei[ucnco  of  the  frnitlesa  outburat  of  apeculation 
which  riiaractoriiwl  the  pitmcor  days  of  the  industry.  It  can- 
not tv<i  often  be  ropeatud,  however,  lliat  the  monvy  toat  in 
1883^  was  not  lust  iu  "electricity  supply."  Indeed,  it  may 
be  atatod  that  not  one  single  concern  h-^ldniK  statut^>ry  powers 
which  has  fairly  embarked  on  ita  course,  haa  conno  to  grief. 
The  Urge  sum  of  four  milliona  invested  by  tho  present  supply 
oun^aiuee  in  eleotriirity  works  indionttw  pretty  clearly  tho 
opinion  of  the  commercial  world  aa  to  the  sound uess  of  the 
iodiutty.  The  frJIowing  table  shows  the  margins,  on  the  right 
aide,  between  coata  of  working  and  rnvennn  as  exompjilied  by 
tJle  1802  balance- ahoota  of  15  electricity  works  : 

Margin  between  q„  ^  Per  cent. 

Name  of  werks,         total  ooaU  ~,.,j,„i  „f       ofmnrgin 

and  T«TMio«,  •*>""'' "'       tocnjiiul. 

BImiariiani £$,438    £70,000    4-9S 

BndfanI  1,476    .H.2-13    -ISl 

CharinK Oow 10^247    200.900    SIO 

OicliM 4,319    SO,.tS&    5-36 

BaatlKM»* ,„,.      1.746    37,119    470 

Beoae-to-Rouae 2,936    7a,7B3    3GQ 

K«Hiii|iton 101327    lU,40a     tm 

Uwpooi iMws  iM;,4oa   a-os 

HetrDpolltan   18,168    M<),T4I  3-.10 

HewcasUeanddistdet ...  2,140    3^'ito  G*4;t 

N«wcaaU»«ii-TyDe    2,300     40,699  G'ti:> 

8t.J«iD«a.> 18.329    200,000  911 

8k.  Faaana 2.670    81.269  382 

Weatoiinaler    14.608    370,000  392 

Brighton  - 2.280    Sa,se3  *24 

*  Loodon :  Ftedk.  Warae  and  Co.,  1SS3. 


It  will  be  noticed  that  in  almost  all  the  above  oaaea  there  ia 
sufficient  martcin  between  the  c<}sts  of  production  and  the 
revenue  to  provide  for  tho  annual  sinking  fund  required  to 
repay  the  elactric  light  loan,  if  tho  supply  wore  in  the  hands  of 
the  local  authority.  The  fJciieml  PuriMsus  Uommittoo  of  the 
Biriniiigbam  Town  Council  liave,  however,  just  reported  *'  that 
at  present  at  nil  events  the  profits  made  from  the  supply  of 
electricity  aro  inconsidorable "  ;  but  they  overlook  the 
highly  important  fact  that  tho  bulk  of  tho  works  in  operation 
are  only  in  the  initial  sl/igu,  and  aa  they  develop  and  the 
demand  increaaua  tijey  will  work  at  much  uheaper  eoals  and 
show  much  more  substantia]  margins  between  coslsand  revenue. 
The  increase  In  the  demand,  however,  will  largely  depend 
upon  the  pouibility  of  being  able  to  directly  compote  with  gas 
ill  price,  tor  though  wo  choorfuUy  pay  more  tor  newlv-laid  eggs 
than  for  "ahop-uu's,"  the  greater  number  of  householders,  as 
A  rule,  are  compelled  by  stern  financial  nccessily  to  give  the 
preference  to  the  lesa  dosiniblo  article  on  account  of  ita 
chonper  price.  Those  will  for  like  rcnaons  continue  to  use 
the  tilthy  poisonous  gaa  until  electrio  light  cowoa  within 
the  r*nga  of  their  limited  pursca.  ^Miat  chanee  ia  there 
(if  such  a  bappy  consummation !  By  a  wise  provision  of  the 
Board  of  Trade,  each  "undertaker,"  under  tho  K3cctrio 
Lighting  Acta,  is  oompellod  annually  to  lilo  ita  oumplete 
acc'iunts,  and  to  set  forth  in  dut&it  ita  coal  of  produvtion. 
These  uubIa  are  regularly  analysed  in  Li<ihtiivvj,  a  periodical 
which  may  he  known  to  you,  and  that  aiialyais  neod  not  be 
repeated  hero ;  but  it  may  bo  noticed  that,  excluding  the 
metropolis,  where  the  conditions  of  production  and  aupp'y  are 
in  many  caaea  abiiumial.  there  are  works  whose  total  costs  of 
production  are  as  low  as  Bradfor<l,  404d,  ;  Liverpool,  4-36d.  ; 
Newcastle,  5-48d.  and  3"43d.  per  Hoard  of  Trade  unit,  so  com- 
peting with  gas  nt  2s.  to  2s.  6d.  })er  th'niund  feet.  These 
costs  cannot,  however,  fairly  b«  coiDpared  with  those  of  gas. 
because  thuy  are  on  the  baais.  aa  compared  with  gaa,  of  a  ytry 
Iiinit«d  prtiduction,  Ti is  fair  tnaaanme  that  wheneleetricalenergr 
ia  produced  on  theaame  scale  as  giu  it  will  directly  com puto  with 
it  m  price.  One  important  fvAturo  iu  this  connection  ia  the 
aeries  of  improvementa  which  are  certain  W  occur  in  the 
incandescent  lamps,  on  a  par  with  those  that  have  from  time 
to  time  taken  jilace  in  gaa  bumeni.  When  the  incandescent 
lamp  was  brst  invented  it  r«<|uired  5  watta  to  6  watta  for 
<ini!  candle  of  light.  Now  it  requires,  according  ta  the  sise  of 
lump,  3  watta  tul^  watts  for  one  candle  of  light.  When  the 
manufacture  of  incandescent  lamps  in  this  country  is  thrown 
open,  and  by  various  improvements  in  the  filament  lois  elec- 
trical energy  is  re'|nired  to  produce  each  candle  of  light,  the 
comparison  between  electrical  energy  and  gaa  na  tlluminauta 
will  became  more  and  more  favourable  to  electricity,  II  for 
the  same  amount  of  light  .4  consumer  should  only  use  100  units 
at  6d,  pCT  unit  where  he  now  uses  200,  electricity  to  him  will 
practically  <in1y  coat  hitif  its  present  price. 

Again,  in  the  production  of  electricity  at  preeeul  there  are 
no  by. products,  but  there  la  a  large  margin  fur  the  utilisation 
uf  the  ulectriuHl  plant  for  jtiinioses  other  than  lighting.  The 
Wi.'rk  i>f  gener.tting  electricity  for  lighting  is  only  wjuivalont  to 
about  tw<.>  and  a  liaif  hours'  use  of  the  plant  daiiy  all  the  year 
round.  U  a  full  use  for  the  plant  during  the  reuiainder  21^ 
hours  of  tlie  24  were  discovered,  it  auuld  b«  pc^'Ssible  to  make  a 
profit  out  vf  selling  electricity  at  «von  leu  than  2d.  per  unit. 
This  would  correspond,  any,  to  loss  than  Is.  per  1,000ft.  fur  gaa. 
The  advantages  which  gas  derives  from  by-products  will  pro- 
bably accrue  l-i  eltctrlcity  in  time  through  by-uses  of  the  plant. 
However  amall,  Iherefiire,  he  tlio  iriargiii  of  profit  at  the  begin- 
ning, there  is  a  pn>babitlty  of  large  piuHts  being  made  by  degrees, 
without  adding  to  or  altering  the  plant. 

To  sum  up,  it  may  be  contended  tliat  electricity  supply  ia 
based  at  the  preaunt  atage  on  s<)und  ci>mniercial  linos,  and  that 
its  future  is  all  in  the  direction  of  cheaper  coats.  The  c|ueatiun, 
then,  for  a  local  authority  to  decide  is  whether  it  should  keep 
the  buainoaa  in  its  own  hands  or  sanction  ita  being  conducted 
by  a  company.  If  the  latter  course  be  adopted,  the  Eloctrio 
Lighting  Acts  provide  for  a  42  years'  tenure  by  the  compan;^. 
If  an  arrangement  be  made  for  an  earlier  parohase,  it  ia 
manifeat  that  the  local  authority  will  be  culled  upon  to 
pay  »  pretty  heavy  bonua.  Tliu,  in  the  cjue  of  Laeda, 
it  has  been  seen,  waa  fixed  at  about  66  per  cont.,  and  in  the 
more  recenl<  case  of  Reading  it  haa  been  fixed  at  33  per  cent. 
Tt  Is,  however,  in  any  case  manifoat  that  the  consumer*  are 
bot.ttr  off  it  sniJiilitd  by  the  local  autliortty  than  by  a  onipany, 
because  the  price  charged  by  a  company  ni  ust  cover  the  coat  of 
ad  mill  isl  ration  by  directors  and  also  a  jirovision  of  a  good 
dividend  t<i  shareholders,  whcrcna  in  the  case  of  supply  by  a 
local  authority  there  are  no  directors  to  pay  and  no  fat 
dividends  to  provide,  Tho  local  authority  will  eesily  be  able  te 
borrow  the  capital  iieoeasury  nt  3  per  cent,  to  3^  per  cent,,  a 
rate  that  would  hardly  satisfy  tho  aharoholdors  in  a  company. 
The  time  at  disposal  does  not  permit  one  to  go  further  into 
details,  but  tlio  majority  proaent  will,  it  ia  liojied,  be  inclined 
to  admit  that  a  atrong  case  both  f  turn  the  municipal  and  com- 
niercial  p-rint  of  view  haa  been  made  out  for  tlie  gMmal 
eatablishmont  of  municipal  electricity  works. 
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TO  C0RRB8PORDENTB. 
jIU  Bighis  lUferved.  Unwdarw  and  Matuigert  of  Companies 
are  inriUd  to  furnish  noHet  of  Mtslmgs,  Iisue  of  New 
Shares,  Instailations,  Contrnclt,  mtd  an;/  information 
exmmdtd  loitk  Electrical  Kn^mmng  which  nai/  be 
MtrttSng  b>  OUT  rtaden.  Inventon  are  informed  that 
m^  aecomt  of  their  inventioTU  sabvalted  to  tu  will 
retewt  om  best  anmhrafum. 
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iMuhn,  E.C.  Ancmymnu  eommunictUums  will  not  bt 
uoUeed. 
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a  stria  ran  ht  arranged  on  applieaium. 

SITUATIONS  VAOAHT"  ud  "WART  PLACES"  AdveMiM- 
mentt  «tU  be  charged  M  THREE  WORDS  for  ONB  PBNKT 
wltli  k  HIHIMQM  ebuga  of  8IXPEHCS. 


TO    8UB80RIBBRB. 
"Thi  ElkctricAL  Encinkkr"  mb  be  had,  hy  Order,  frvm 
any  Newsagent  in  Town  or  Country,  and  at  th*  variou* 
Bailway  StaHona;  or  it  can,  \f  preferred,  bt  avpplied 
iinetfrom  the  Office,  on  the  followng  terms: — 

I  nuitliii                  6  mantlu  13  mtmUii 

Ualted  KiSKdom S«.     34.       ...     6*.     6d.  ...     13a.     Od 
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TRACTIOW  V.  TALK. 

Last  week  we  commented  in  these  pages  upon  the 
position  of  the  National  Telephone  Company,  draw- 
ing attoutiou  incideutally  to  tbo  very  considerable 
cfToct  which  would  doubtlesa  be  felt  in  the  telephone 
industry  as  a  conseqaence  of  the  then  forthcoming 
report  from  the  Joint  Parliamuutary  Committee  on 
Electric  Powers  (Protective  ClauBea).  Since  then  the 
report  itself  has  appeared,  printed  in  platu  black  ink 
on  plain  white  foolscap  paper,  published  at  the  modest 
price  of  one  penny,  and  weighing  "  under  one  onuce." 
There  were  no  fireworks  at  Westminster  when  it  was 
first  issued;  nor,  per  contra,  could  one  hear  the 
doleful  strains  of  a  Dead  March  in  "  Haul  "  within 
tht;  purlieus  of  Oxford-oourt.  And  yet  this  businc8«- 
like  document  will  have  an  effect  upon  the  electrical 
and  allied  trades  generally  throughout  this  country, 
to  which  no  amount  of  engrossed  or  illuminated 
parchment  addresses  in  gold  and  jewelled  caskets 
could  ever  aspire. 

In  the  first  place,  it  opens  up  the  way  at  once  to 
more  rapid  and  more  reasonable  dovelopmonts  in 
traction  methods  along  our  streets  and  roads  than 
has  hitherto  been  possible ;  and  in  the  second,  it 
practically  compels  the  telephone  service,  wherever 
disturbances  arise  &om  an  electric  tramway,  to 
rearrange  its  systems  within  two  years  on  a  plan 
which  is  confessedly  the  only  one  that  gives  complete 
satisfaction,  which  ought  to  have  been  adopted  at 
the  outset,  and  which  is  even  now  at  certain  points 
in  process  of  reluctant  installation  at  the  instance  of 
outraged  and  long-suffering  subscribers. 

"The    undertakers   shall,  in   the   use   of  electric 
power  under   the  provisions  of  ibis  Act  (order), 
employ    either    insulated    returns    or    uuiuaulatcd 
metallic  returns  of  low  resistance."    With  a  proviso 
as  to  lines  where  accnmiilator  traction  ie  employed, 
thus  runs  Section  1  of  the  model  clause  which  the 
joint  committee  has  drawn  up.     This  is  the  essence 
of  the  whole  matter,  and  one  may  well  imagine  those 
interested  in  the  development  of  electric  lines — when 
reading  the  apparently  stern  command  "  you  shall 
employ,"  etc.,  etc. — feeling  very  much     like  the 
youths  at  a  certain  school  where  some  amount  of 
pardonable  surprise  was  evoked  by  a  notice  to  th^ 
effect  that  "  Any  boy  found  outside  Mr.  So-and-So's 
orchard  will  be  severely  punished."     For  electric 
traction  purposes    no  further  powers  than  those 
given  hy  the  clause  would  he   necessary  or  desir- 
able ;  uninsulated  metallic  returns  of  low  resist- 
ance are  practically  in  nse  to-day  upon  the  majority 
of  successful  electric  lines,  and  the  result  of  the 
committee's    investigation    is    therefore    to    con- 
firm   the    employment    of    sacb,    particularly    in 
the  case   of  overhead  conductor    systems.    It  is 
obviously   to    the  beet  interests  of  an  electric  line 
that  any  metallic  return  should  be  of  low  resistance, 
but  by  emphasising  this  point  the  committee  hag 
done  well,  smce  it  thereby  ensures  not  only  that  the 
work  of  bonding  a  road  for  the  return  circuit  shall 
be  properly  carried  out  in  the  first  instance,  but  also 
that  it  shall  be  carefully  maintained  afterwards  in 
good  condition.     Let  it  be  said  incidentally  that  the 
expression   thus  used — "bonding  a  road"— refers 
wholly  and  solely  to  the  metallic  return  circuit :  as 


a  rule,  uo  electric  tramway  is  more  Ukely  to  prove  a 
sacceas  wben  the  bonding  is  not  of  s  linftncial 
character. 

Throufjhout  the  report  there  is  a  marked  absence 
of  special  stress  apoii  telephonic  disturbancee  due  to 
the  QBe  of  electric  power  on  tramwajrs,  although  the 
enquiry  which  led  to  the  ftppoititnient  of  this  ooin- 
mittee  arose  iu  no  suiftll  du<(rco  from  thu  readiness 
of  the  telephone  company  to  have  the  matter 
Bottled  once  for  all.  ft  woitlil  tliorefore  he  a  little 
discourteous  to  eularso  upon  the  snub  direct  thus 
given  to  the  telephone  interests ;  bat  one  cannot 
help  regretting  the  Tramway  Orders  or  Acts 
already  obtained  on  conditions  wholly  unrnvour- 
able  to  the  use  of  the  hcst  electrical  systems,  and 
the  only  pity  to  be  felt  with  regard  to  the  model 
clause  now  settled  is  that  it  cannot  be  made  retro- 
spective- 
Tacked  01)  to  the  six  sections  of  the  clause  are 
some  resolutions  or  recomijiendations  —  ten  in 
Dumber — which  have  hecn  adopted  uuanimously  by 
the  committee:  these  do  not  call  for  special  dis- 
OQssion,  except  that  the  last  one  is  not  so  clear  as 
might  be  wished.  We  can  hardly  believe  that  the 
committee  intended  all  developments  in  electric 
(niction  to  be  absolutely  postponed  for  two  yearn 
fifom  now,  and  that  all  future  enterprises  will  require 
at  IcASt  Ibat  space  of  time  to  ripen  wherever  lelc- 
pbonic  disturbance  is  likuly  to  ensue,  although  the 
expressions  used  are  capable  of  bearingtbat  intevpre- 
tattoD.  Doubtless  the  meaning  is  that  after  two 
years  have  elapsed  from  the  passing  of  a  Tramway 
Act  or  order,  the  telephone  company  will  have  uo 
toeus  itandi  whatever  against  those  using  electric 
power  on  the  tramway  with  a  consequent  telephonic 
disturbance.  For  working  the  liuei;  meimtimc  an 
amicAble  arrangement  between  conflicting  intei'OHts 
must  apparently  be  entered  into. 

The  whole  case  of  "traction  ti.  talk"  may  be 
summed  up  in  the  epigrammatic  language  of  the 
"  bard  of  Teddington  " — viz.,  our  streets  and  roads 
ate  for  travel— not  for  talk ;  and  this  view  has  been 
upheld  by  the  committee.  The  electrical  interests 
may  feel  devoutly  grateful  that  the  matter  is  thus 
settled;  even  the  telephone  company  —  if  only  it 
knew  what  was  best  for  itself — would  appreciate  the 
result.  Would  it  not,  however,  be  more  than  curious 
if  in  time  to  oomc  the  tramway  companies  should 
be  found  to  occupy  the  position  lately  held  by  the 
telephone  interests,  on  the  score  of  interference 
with  their  circuits?  Yet  he  would  prove  a  rash 
man  who  could  positively  assert  that  no  future 
electrical  system  might  arise  to  disturb  electric  lines 
employing  nniosulated  metallic  returns  even  of  low 
resistance. 

It  in,  perhaps,  invidious  to  mention  any  names  in 
chrooicliug  a  step  forward  of  such  a  nature  as  this 
report.  The  advantages  which  it  will  develop  are 
dos  to  the  hearty  goodwill  and  energetic  labours  of 
many,  but  in  common  justice  we  put  upon  record,  as 
having  proved  a  mainstay  of  the  agitation  to  gvt  Ibis 
matter  settled  with  j  tislice,  the  late  Electric  Traction 
AsBOciattoD  and  its  secretary  (Mr.  Stephen  Sellon). 
So  long  as  the  traction  interests  are  looked  after 
with  a  similar  amount  of  care  and  foresight,  we 


shall  have  no  fear  as  to  their  speedy  prt^^ss  and 
prosperity. 


MUNICIPAL  ELECTRICITY  WORKS. 

This  is  the  title  of  a  paper  read  by  Mr.  B. 
Hammond  before  the  annual  meeting  of  the 
Municipal  Engineers  last  week.  The  paper  is  given 
elsewhere,  and  is,  as  will  be  seen,  mainly  historical 
and  statistical.  Mr.  Hammond  is  doing  good  work 
iu  pressing  electrical  matters  to  the  notice  of  muni- 
cipalities, but  he  would  do  better  to  leave  out 
of  consideration  personal  questious,  such  as 
the  bracketed  phrase  relating  to  Brighton.  It  is 
a  tactical  blunder,  especially  in  such  a  paper 
as  this,  read  ostensibly  to  induce  local  autho- 
rities to  taJie  up  the  question  themselves  in 
face  of  all  comers.  Mc.  Hammond  would  have 
added  to  the  value  of  his  paper  if  he  had 
tabulated  the  losses  from  company  work.  From 
October.  1878,  to  December.  1882,  fifty-six  com- 
panies were  floated,  with  a  capital  of  X''io,Ul 0,500. 
Assume  that  in  the  following  ten  years  a  similar 
amount  of  capital  bad  been  asked  for  by  companies, 
giving  a  total,  say,  of  £40,000,000.  How  much  of 
this  capital  was  subscribed,  and  how  much  is  lost, 
and  who  has  lost  it  ?  To  tell  the  truth  on  these 
questions  might  be  startling,  if  not  libellous.  If 
we  are  generous  at  the  expense  of  truth,  WQ 
may  eay  that  the  loss  was  the  cost  by  which 
private  companies  proved  the  success  of  the 
new  illuminant.  On  the  other  hand,  if  we  ore 
truthful,  we  shall  say  that  the  majority  of  all  the 
companies  floated  have  been  floated  to  put  money 
into  the  pockets  of  promoters,  and  with  very  little 
idea  of  their  being  commercially  successful.  Fortu- 
nately, a  few  have  been  promoted  on  true  business 
principles,  and  with  a  view  to  commercial  success 
rather  than  to  promotion-money.  However  we  look 
at  supply  by  companies,  wc  must  acknowledge  that 
in  the  aggregate  too  much  money  leaks  from  u^ful 
works  into  fuiauciers'  pockets.  It  is  not  so  with 
municipalities.  They  may  be  extravagant ;  their 
work  may  be  wastefully  done,  but  the  tinonoicr 
is  out  of  it.  Hence,  if  from  no  other  point  of  view, 
the  "  man  in  the  street,"  who  is  unbiassed  towards 
companies  or  municipalities,  would  at  once  vote  for 
mwiicipal  action,  because  then  the  money  obtained 
would  at  any  rate  be  used  in  productive  work. 
Ordinarily,  the  real  co«t  of  a  central  station  to  a 
company  ^vill  be  from  2d  to  50  per  cent,  dearer  than 
the  cost  to  a  municipality;  and  further,  the  latter 
can  get  its  money  Irom  20  to  40  per  ccut.  cheaper. 
Wc  arc  glad,  therefore,  to  find  from  the  statistics  of 
Mr.  Hammond  that  supply  companies  are  dwindling 
and  municipal  authorities  are  increasing. 


CORRESPONDENCE, 

"Oat  cnikii'i  «ur«l  li  no  lutit't  worvl, 
JuUm  dvrIi  Uut  boUi  bs  lieanl.' 

ACCUMULATOR   TRACTION. 

Sir, — I  am  very  dMiroua  of  obtoinin'^  t-mh  information 
from  Mr.  Broekmaaiaamllleave  oodoubiin  my  miiiduto 
the  BUjieriority  of  accumulalora  over  auy  other  form  <rf 
traction,  and  as  Mr.  Broekman  has  been  good  enough  to 
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»j  h«  will  be  pleaaed  to  submit  to  me  any  such  informatioa, 
I  ehouM  be  kIxI  if  be  vould  firat  state  s[)ecilical[y  what  be 
meant  wbaii  he  sud  in  hi*  letter  to  you  of  the  28lb  alt. 
that  "  7K«  taria  o/  th<  lint  on  whkh  our  aeotmalatort  are  in 
itieii  lo  our  bun^tdyt  mart  refuiar  and  reiiablt  tiian  thai  "f 
(My  liiw  opcraUi  m  At  oraluad  wirf.  or  conduit  gyfian,"  und 
[roui  irfaat  eonrce  he  haa  obuined  ibis  inlarmation. 

Socoodly.wiUhe  kindly  prove  by  fleurea—wbich  I  presumo 
he  must  have  in  his  posaession,  when  oe  also  uakes  the  state- 
ment. — i\iii.\"ltombepTOV€dlh^tudiaUin{i.*.,i.\\nK  workeii 
by  accucoulaww)  mn  be  rrmrf.  ra/iumicaily  jwrhd  than  any 
direet-eurrent  a/dfmV  On  bis  supplying  mc  with  uriy  figures 
o(  ahsoluto  workinK  u  to  I  be  total  oxponsos  por  car  mile 
for  mntivfl  power,  1  shall  then  be  pleaae<l  to  supply  him 
with  practical  Ggurea  of  the  preaent  cost  of  working  on  the 
oTorhead  system.  Will  he  also  give  me  the  price  por 
car  mile  at  which  be  is  prepared  to  f^rantee  for  a  term  of 
years  the  workinf;  of  the  Bristol-road  section  of  the 
Birmin^bam  Centnil  Trunways  !  I  mentioned  in  m^  )ett«r 
of  the  4th  insL  that  I  looked  forward  with  much  interest 
to  the  publication  of  the  Birmingham  Coutral  Trnmwavs 
Company's  balance-sheet,  to  see  how  it  boars  out  the 
alleged  economy  of  the  accumulator  system,  which  rooiins, 
in  i)lAin  English  :  what  are  the  expenses  at  tho  generating 
station,  and  what  is  the  cost  (over  l^d.  per  car  miic  which 
tho  Epstein  Accumulator  Com{iany  are  at  present  charging 
for  the  tepturs  of  their  accumulators)  of  motive  power  per 
car  mile  t 

Mr.  Broekman  status  that  this  will  be  no  oriterion, 
heoanse  they  have  no  power  to  interfere  with  this  expen- 
diture. If  this  is  tho  case,  will  Mr.  Broekman  be  good 
nOB^  to  furnish  for  my  information  what  is  the  cost  at 
prtMHt  for  this  work  (which  be  can  obtain  by  the  com- 
pany's balance-sbeat),  and  in  what  way  and  how  much  he 
can  reduce  this  amount  t 

1  am  perfectly  willing  to  accede  to  the  Epstein  Accuniu- 
lator  Comjanyall  that  they  are  fairly  and  honestly  entitled 
to  claim,  but  a*  a  practical  man  !  require  a  tittle  more 
iiiformalion  than  they  have  at  present  provided  before  I  am 
convinced. — Yours,  etc.,  Srtci'UEN  Skllon. 

London,  8.W.,  July  17. 


INFLUENCE  OF  C0RBBNTS  ON  VOLTMETERS. 


I 


Voltmet«ri  may  measure  accurately  enough  when  free 
from  stray  inBoencea,  but  if,  like  some  instruments,  there 
are  errors  of  30  to  SO  per  ccni.  near  a  conductor  carrying  a 
cmreDt,  their  value  as  accurate  measuriiii::  instruments  is 
lost.  We  have  not  seen  any  special  tests  ^iven  by  makers 
of  this  nature  until  recently,  when  Messrs.  Pateraon  and 
Coogier,  in  sending  us  their  new  catulogiie  of  measuring 
instruments,  also  send  the  following  statement  of  tests. 
These  tests  were  made  on  their  dead-bent  eloctrom:tgnet 
voltmeter  to  ascertain  the  error  due  to  Inrcc  currents  in  ita 
proximity.  They  give  diagrams  showing  the  position  of  the 
instrumeut  relative  to  the  main  carrying  a  very  large 
current,  and  the  error  due  to  thia  influence  at  various 
dttt«nce*. 


rvwltion. 


Toltmoter  placed  I 
npoa  taidt),  matri^ 
Wrtieal.  I 

Ditto,  main  bori- 
sontal. 

Voltmeter  alonic- 
(iile  in«in,  main 
vertical. 

Ditto,  mail)  liori- 
■ootal. 


DisUnce  between 

instrument  and 

main. 


Current  in 
main,  ia 
amporee. 


Touching. 
IUiJwd2tn. 

„      Sin. 

„     I2hi. 

Toucblns. 
Raised  -Sa. 

..      Hn. 

ToucbiDK. 

TODOhJDg. 

1 1  Id.  away. 


1.700 

If 
■  t 
•  I 

1,700 

It 
t> 

1.700 
1.700 


Error 

in 

voltmeter. 


6  per  cent. 

* 

1 

0  .. 

2  .. 

U  .. 

0  ,. 


Prom  the  above  it  will  be  seen  that  these  instruments 
art  practically  unaffected  by  currents  in  their  neighboui- 
hood,  unless  placed  directly  ovei'  the  leads,  as  in  the  first 
and  eecond  position. 


TROLLEY  WIRE  POLES. 


The  decision  of  the  Joint  I'arliamentiry  Committee  on 
the  traction  c.  telephone  dispute  is  considered  by  all  those 
who  are  qualified  to  siieak  upon  the  subject  from  an  intJ- 
matc  knowledge  of  its  full  bearing  to  imply  a  rapid  and 
immediaU)  advance  in  the  development  of  electric  lines 
operated  on  tho  overhead  conductor  system,  and  until  a 
better  or  cheaper  method  of  working  tramways  can  be 
devised,  it  seems  useless  for  obstacles  Ut  be  set  up  agaiiiat 
the  general  adoption  of  this  system  simply  on  the  score  of 
its  »>thetic  disadvantages. 


On  suburban  roads  where  tramcart  jrtrhaps  already  run, 
there  caii  be  no  serious  grounds  whntover  for  oppositig  the 
introduction  of  an  electric  system,  even  on  the  overhead 
conductor  [irinciple,  and  but  a  very  few  years  will  jiass 
before  we  shall  see  in  almost  every  populous  district  in  this 
country  much  greater  facilities  for  cheap  and  r.-i(iid  transit 
owing  to  tho  adoption  of  electricity  as  the  motive  power. 

In  view,  therefore,  ol  the  undoubted  early  developments 
in  this  art,  there  will  be  many  firms  whose  interests  are 
directly  affected  thereby  in  a  moat  beneficial  degree. 
Amongst  such  wa  may  cUssify  those  engaged  in  the  manu- 
facture or  supply  of  iron  and  steel  appliances  required  fot 
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VOdai^  BD  orerhvid  conductor  electric  trmmwiy.  At 
pnaent  Uwre  seem  to  be  very  few  indeed  who  have  enden- 
voured  to  )&]'  themBelves  out  for  this  ^nd  similar  work, 
with  ibe  idea  of  makiof;  it  a  speciality.  The  firms  engaged 
in  the  msniifacture  of  electric  railway  e()ui|iueQt — apart 
from  alrictly  electrical  a{i|iHaiices — are  as  yet  quite  in  the 
background. 

So  far  ai  the  metal  poles  for  trolley  wires  are  concerned, 
UiiM  COD  bo  obUiocd  oven  now  from  a  few  of  the  leading 
liiiiH  iiiih  u  the  Meure.  Kussslls,  Mr.  Joseph  Aird, 
Means.  Dick,  Kerr,  and  Co..  Meaare.  J.  Manzies  and  Co., 
sod  others ;  but  there  must  be  plenty  of  makers  who  might 
find  MmrcM  of  profit  in  a  speciality,  and  in  order  to  intro- 
doeesneh  to  tbeir  notice,  »a  well  a*  show  what  is  being 
done  elsewhere,  a  brief  description  i*  annexed,  with  illus- 
trative engrvvSngt  representing  4  steel  trolley  wire  iiole  or 
st«x)ard  which  is  put  on  the  Ameriun  market  by  tbo 
Berlin  Iron  Bridge  Company,  of  East  Berlin,  Connecticut. 

It  will  ba  seen  from  the  illustrations  that  this  arrange- 
ment of  standard  is  built  Up  of  a  Steel  plate  narrowed  down 
throughout  its  length,  and  riveted  on  the  edges  to  four 
»ogle  irons,  two  on  each  aide.  The  double  ribs  thus  formed 
will  undoubtedly  givs  considerable  itretigth  where  it  is  moat 
needed — if.,  fn  opposition  to  the  side  pull — indued,  the 
makers  claim  especially  for  this  type  of  standard  that  tbe 
■truni  can  bo  determinei]  beforehand  very  exactly,  uid 
tiw  proper  proportion  of  motal  thereby  employod. 

An  allowance  of  Gft.  in  length  is  made  for  insertion  in 
Um  gnnuid,  the  base  being  opened  out,  as  shown,  into  a 
UMiM-work  arrangement,  so  as  to  ensure  a  thorough 
bedding  into  the  cement  or  concrete  foundation. 

TofMher  with  this  pole  tbe  makers  also  sujiply  a  speciul 
type  of  ipan-wire  insulator  bolder.  This  consists  of  a  long 
■crowed  rod,  with  lock  niit4  for  adjusting  the  strain,  and  a 
neat  form  of  hood  or  covering,  which  is  claimed  to  act  per- 
fectly ■■  a  protoctiou  against  the  formation  of  sleet  or  frozen 
■now  on  toe  insulator,  whereby  leakage  might  possibly 
ensae. 

Witfaoat  fioing  eo  far  as  to  admit  any  great  superiority 
in  tbeaa  device*  over  such,  for  instAuce,  as  arc  employed  on 
the  South  StaRordshiro  line,  one  cannot  remombor  too 
ofton  that  even  the  best  things  arc  not  perfect,  and  that 
much  may  be  learnt  from  studying  vary  carefully  all  pos- 
sible typee  of  appliances,  quite  irrespective  of  the  com- 
nerciaf  value  which  they  may  have  in  ibe  English  market. 


ON  UGHT  AND  OTHER  HIGH-FREQUENCY 
PHENOMENA* 

BT     NIKOLA     TXSLA. 

(Oaittkuiti  from  jmgt  19}. 

Oy  B1.KTIUCAI.  Rksokju^ce. 

Tba  eOecte  ol  resonsnoe  aro  being  more  and  more  noted  by 
ensineecBandarebeooiuIngot  greitl  ItotMrtAnce  in  r.tie  prnctical 
opemtion  of  •[iparatus  ol  all  kinds  with  alternaUiig  current*.  A 
Mw  general  remarks  may  thordore  bBinodeoonoeroini;  these  effocta. 
It  is  elaar  thnt  if  wo  Buccced  in  cmployinj^  the  effeobt  of  reeonaDce 
ptaetlcally  in  tbooporstion  o!  oloi^tric  doricca  the  return  wire  will, 
as  a  uiatMr  of  courto.  become  unnocassary,  for  tbo  electric  vibra. 
Uon  may  be  oanvoyod  wltli  one  wire  just  as  wall,  and  iiiinioUmes 
•*ea  beUw,  than  with  two.  The  iiaoation  Hnb  to  nnawer  1*,  then, 
wbether  pore  reeonano*  olTecU  are  produclbl*.  Tli«ory  and 
■sperioieBt  both  show  that  suoli  U  impowibte  in  Nature,  fur  &« 
tlie  oeaillation  becomes  more  and  more  vi^^orous  tbe  ItMstM  in  tb^s 
vilmtinK  bodiee  anil  environinj:  media  rapidly  inuroiue  and  nei'os- 
aarily  ^wek  the  vibration  wbich  othem-iBe  would  go  on  incroaiing 
fbrew.  It  is  ■  fortunate  circuuiatauoei  that  pure  roionanoe  Is 
not  prodnciblo,  for  il  it  wore  tboio  in  no  telling  what  dnngeia 
nil)cht  not  lay  in  wait  for  tbo  Innocent  oiporiFnciitor.  Bat  (o  a 
csrtsiD  d«greo  resonanao  Is  prnduciblo,  tbo  niaffnitndo  of  th« 
•tfeots  being  lliniMd  by  the  Imperfect  conductivity  and  Imperfect 
elasticity  ofllie  media  or,  g«nsrally*t*ted,  bf  f  rlctionallosMS.  Tb« 
mmller  Ihese  losiee,  tbe  more  sirlkinK  an  tbe  etTeots.  Tb»  tsnie 
is  ^a  COM  in  mecfaaaical  vibraliou,  A  stout  steel  bsr  may  be  set 
in  vibimtioD  by  drops  of  water  fallinft  ujion  it  nl  proiier  intorvnis  : 
and  with  glaM,  which  b  more  perfectly  elnnti?,  tbe  rcionance 
eSwt  in  Ml  mote  remarkable,  for  >  KOblot  may  bo  burtt  by 
•hwbg  Into  it  a  note  of  Iho  proper  pitch.  The  olentrical  rosonnncc 
Is  MM  more  perfeetly  alt«iood,  (be  nnallcr  tbo  rcilitancn  or  the 
iiD|i«'luio«  of  the  oanductinK  [Ath  and  tbo  mors  (icrfect  tbe  dielec- 
tric.    In  >  Leyden  jar  disohargiiii:  tbroii^b  a  short  stranded  cable 
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ol  thtn  wires  these  requiramenls  are  probably  beet  fulfilled,  and 
the  resonance  effects  are  tberefore  very  prommeut.  Such  is  not 
the  case  with  dyiismo  mncbincFi,  trnnsfarmers  and  tJieir  circoite. 
or  with  romtncrciol  apparatus  in  Konernl  in  whicb  the  proeenco 
of  iron  coroa  complicni«ii  01  rondoTi  impossiblo  the  oesloo. 
In  re|[ard  to  I^ydnn  jnri  wltb  whlcb  resonance  elliscU  are 
freqaently  demonmriited,  I  would  say  tbat  tbe  efTecto  observed 
sre  olMn  sltrlbutod  but  are  sstdoin  due  to  true  rasoeance,  tor 
sn  error  is  (jiiito  eiwily  made  in  tbis  respect.  This  may  be 
undoubtedly  demons trnt^ii  by  tbo  fo1lowiD)i;  experiment  Tnke, 
for  instance,  two  birgc  insulated  metallic  pUtea  or  apheron  which 
I  (ball  d«EignaUi  A  and  B,  place  tliam  at  a  certain  small  distance 
■part  and  charge  tbem  from  a  frlctjonnl  or  influence  machine  to  a 
potentlnl  so  high  tbnt  j  usl  a  sUjcht  incraase  of  the  difference  of 
potontial  between  tlieui  will  cause  the  smalt  atr  or  Insulslioc 
spove  to  break  down.     Tbia  is  oatily  renched  by  making  a  few 

Erelimiuary  trials.  If  now  another  plate — fastened  on  an  insn- 
.ting  handle  and  connected  by  a  wire  to  one  of  the  tennin&li  of  a 
biKbtonaion  tocoiidary  of  an  induFlion  coil,  whicb  is  maintained  in 
action  by  an  olternnloi'  Ipn-fornbly  high  frequency  )—i«  appToacliod 
to  one  of  the  cbnigcd  bndics,  A  or  li,  so  as  to  bo  noaroi  to  cither 
one  of  tboni,  tliu  didchnrj^o  will  invariably  occur  batwoon  them: 
at  lessC,  II  will  if  iho  potential  of  the  coll  In  connection  witli  the 
plate  is  luOioiently  biL'b.  But  the  explanation  of  tbis  will  soon 
be  found  In  the  fact  tbal  the  approaoned  phM  acts  ioduotli'ely 
upon  the  bodie*  A  and  B.  and  oauses  a  spark  to  pass  between 
them.  When  this  upaik  occurs,  tike  charges  which  were  pre- 
vloooly  imfiarlcd  10  thoic  bodies  from  the  inHucnee  mocbino  most 
needs  bo  Umt,  since  the  bodies  nro  brought  In  electrical  connec- 
tion tlirough  tlie  oni  formeil.  Now  tbl*  arc  Is  formott  whether 
there  be  resonance  or  not.  Bub  oven  If  the  sparh  would  not  be 
produced,  still  there  Is  an  altvrnatiTi;;  K.M.K  set  up  between  the 
bodies  when  the  plate  is  brought  nvnr  one  of  tbi>m  :  tbervfuro  tbe 
apprOD«h  of  tbo  nhito,  il  tt  docs  not  always  actually,  will,  at  any 
rate.  l«nd  to  break  down  the  air  ■jmco  by  induccive  action.  Instead 
of  the  spbereo  or  pUtos,  A  and  B.  we  may  take  tlio  coatings  of  a 
Ijtyden  jar  wilji  the  same  result,  and  in  place  of  the  niochlno, 
which  is  a  hlgh-fr((|uenoy  alternator  preferably,  because  It  is  more 
suitable  tor  toe  experiment,  and  »1i>o  fur  tiin  nit'iiitinnt,  wc  may 
take  another  Ley  den  jar  or  battery  of  jurH,  Wbiiu  xiti^b  jara  iireitis- 
oharging  threut{h  a  circuit  ol  low  rosist^iiico  the  smiie  i«  truvonicd 
by  current*  of  very  hiRh  frequency.  Tbe  plate  may  now  l>e  con- 
nected to  one  of  the  coatintrji  of  the  second  jar,  and  when  it  ie 
brought  near  to  the  firat  jar  just  previously  charKod  to  a  high 

Gtontlal  from  an  influence  macblnn,  tho  result  is  the  same  as 
fore,  and  the  finit  jar  will  diichargo  through  a  soiall  air  space 
iiixjri  tbo  evL-ond  bvine  ca>i»e<i  to  dT*chari;«.  Rut  t>oth  jars  and 
tbuir  uiraiiiUi  need  not  be  tuned  Any  closer  than  a  basso  orofundo 
is  to  tho  note  produced  by  a  mosquito,  as  small  sjiarks  will  be  pro- 
duced throu(;b  tho  air  siULce,  or  at  least  tho  latter  will  bo  consider- 
able more  strained  owing  to  tbo  setting  up  of  an  alternating 
EM  F.  by  induction,  whlcb  takes  phtce  when  one  of  the  Jara 
bctfins  to  discharge.  AKsin,  nnothor  error  of  a  similar  nature  Is 
ipiile  (wsily  made.  II  tbo  (.'ircijil-  ol  tbo  two  JHrB  are  run  ].ukriille) 
and  vIoBO  together,  sod  the  uxperimeiitr  has  boon  [•orturmed  ol 
disolinri-ing  one  by  tbo  other,  and  now  n  coil  ol  wire  be  added  to 
one  of  trie  circuits  u-heroupon  tbe  oxporiniont  does  not  succeed, 
tho  conci union  that  tbis  is  due  to  tho  fact  that  the  circuit*  ore  now 
not  tuned,  would  bo  far  Iron)  bointc  safe.  For  the  two  circuits 
act  as  condniiMsr  coatln|;a  and  l.bn  addition  of  tho  coil  to  one  of 
them  i'  (Kiulrnlont  to  bridL;iii^  l.bnin.  nt  the  iiolnt  whore  the  CoU 
Is  placeii,  by  a  small  coiiiteriser,  and  the  elfiu't  of  S)ie  latter  might 
tie  to  prevent  tbo  spsrk  from  jumping  lliri>ii|.-!>  tUa  disubar^e space 
by  diminishing  the  alternating  b.M.F.  aodng  ucruss  the  same. 
All  these  remarks,  and  many  more  wbicli  might  be  ivJded  but  tor 
foar  of  waiiderinft  (00  far  from  tbe  subject,  are  modo  with  the 
pardonnblo  intention  of  cautioaing  tho  UDSuspcctiuK  student,  who 
might  gain  an  cntiicly  uiiwnrtant<id  opuiion  of  his  skul  when  scioinji 
every  oi[iorim«nl  »iuccaeil,  but  ihoy  are  in  no  way  thrust  ujan  the 
expeneiiced  as  novel  observations. 

In  order  to  make  reliable  observations  ol  electric  resonance 
effects  it  Is  very  desirable,  if  not  neoeesarv,  to  employ  an  alter- 
nator Ki'ing  currents  whioh  rise  and  tall  harmonically,  as  iri 
working  with  make  and  break  currenla  the  observations  are  not 
alwoya  trustworthy,  since  many  phenomena  which  depend  on 
the  rate  ol  change  may  bo  pioduced  with  (toquonciea  widely  diffe- 
rent. E>'eii  when  making  such  observations  with  an  alternator 
one  IS  apt  to  bo  mistaken.  When  a  circuit  is  connected  to  an 
alternator  there  are  an  Intliilt*  number  at  valaas  tor  capacity  and 
sell-Induction  whicb,  in  conjunction,  will  satisfy  the  condllfon  of 
resonance.  So  llwre  are  in  mechanics  an  infloite  nnmber  of  tunlnK- 
forks  wbioh  wil)  reepeod  to  a  note  of  a  certain  pitch,  or  loaded 
springs  whicb  bare  a  deSoito  |>eriod  of  vibration,  But  the  reso< 
nanoe  wDl  be  most  perfectly  attained  in  that  cose  in  which  the 
motion  is  ejected  witJi  the  tircotost  froodom.  Now  in  mocbsnica, 
considering  the  vibration  in  tbo  common  mciiium  -that  is,  air — it 
is  of  compaiatircly  llttlo  Impottanco  whatbor  one  tuning;  fork  be 
somewhat  larger  than  another,  bccnuto  tbo  losaes  in  the  air  are 
not  very  considerable.  One  may.  of  course,  enclose  a  tunln|{-tork 
In  an  eihausted  vessel  and  by  thus  reducinjt  tiie  air  rotistsjioe  to 
a  minimum  obtain  belter  resonant  action.  Still  the  difference 
would  not  bo  very  Kre>st.  But  it  would  make  a  ifreat  difference  it 
the  tuning  fork  were  imnierxi."]  in  mercury.  In  tbo  electrical 
vibration  it  in  ul  enormous  imiurtnui.'e  to  urTnDi;c  tbo  conditions 
BO  that  tbe  I  ibration  ia  cllectfld  with  tho  greatest  freedom.  The 
maonitudfl  of  the  reBonanco  ofloct  depends,  nndor  otborviso  equal 
oonaitiooB,  on  the  quantitv  of  olootncity  >ot  in  motion  or  on  the 
strenKLh  of  tho  current  driven  UirouKh  the  circuit.  Bat  tbecircuit 
opposes  tho  passage  of  the  currents  l>y  reason  of  it*  impedance, 
and  therefore  to  secure  tbe  best  action  It  is  o s eases  ry  to  reduee 
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tho  Impodanoe  to  a  minimum.  It  b  imtwnlbia  to  averoome  It 
vntiiTdly,  but,  acrely  in  lArl.  for  ohitilc  reiucmice  c»nnol  Le  oi«r- 
ooinu.  But  when  Ihn  fronaonc^y  of  Ihn  iiiiiiiilitto  in  v«ry  Erut,  Iba 
flow  of  tho  current  ■■  prnctlcolly  (lolorTiilnccI  by  self- induction.  Now 
■cli-ind  action  run  Im  ovoreome  by  oombininK  it  with  mpnoit}'. 
If  tha  rolatjon  hotween  tliuM  ia  such  tlint  nt  the  frequency  □■cd 
thof  annnl  wuh  other— thai  is,  havo  ouch  vnluei  at  to  latiafy 
the  coDiIitiun  of  rwonanco  and  the  Kt«ateat  quantity  of  nloctciRtl.y 
U  miutu  to  flow  through  the  oxUirnal  circuit— then  tlio  bMt  rwiiilt 
is  obtained.  It  ii  limplcr  and  Mfer  U>  Join  tho  coiidenmr  in  wries 
with  tho  •elf  Ind  notion.  It  in  clear  that  in  »ocb  combinii lions 
tbero  will  bo,  for  a  ^Ivwi  frequUDOy,  aniJ  oonsiderint;  only  th<- 
futidiunentni  vibration,  vnluM  which  will  uli-o  tlie  beat  r««ult,  iriih 
tho  eonderuer  In  shunt  to  tlio  lolt'indui^tion  coll ;  of  eoatse  mom 
•och  ralues  than  with  tho  oondomor  in  »eric«.  Bat  practical  oon- 
ditioDi  determine  the  nelection.  tn  thn  Inltnr  caxo  In  |>orfoririirii; 
the  ex[)«rimenta  one  may  take  a  •ntall  iwlf. induction  and  a  larut 
capacity  or  a  amall  Gajmcity  and  a  larjje  »clf-iniluction,  but  the 
h\tt«r  i*  prefcrnblc,  bociiufio  it  [»  inoonvenient  to  aiijuat  a  Inree 
cameiCy  by  «niall>topa.  By  tAking  a  coil  with  a  very  krcc  wlf 
Indnntion  tlio  critioal  eapaoity  is  reduced  to  a  «ry  ■mallvaluo. 
end  the  cHUHCity  of  the  Mil  itaelf  may  be  tulBelent.  Tt  la  enay, 
Mieoially  by  obaerving  certain  artiflco*,  lo  wind  a  coll  thi-ou^h 
which  Iho  iinpedaoce  will  be  reduced  to  the  value  of  Ibc  ohuuu 
rtsislance  only,  and  for  any  coil  there  1*.  of  courae.  a  treijuency  a! 
which  tha  maiimum  current  will  be  inaite  to  pass  throuKh  the 
coD.  The  obsorvation  of  the  reklion  between  nelf- induction, 
capacity,  and  frequency  la  becomiiiK  tni[.>ortant  in  the  operation  of 
altom  ate  .current  atiparatus,  such  us  tranafonnora  or  motom, 
bocanae  by  a  juilicious  ilelertninalion  of  tho  clomnnta  the  employ- 
ment of  an  cipeiDiite  condcnacr  booontca  unnocrwary.  Thii*  [C  !« 
possible  to  poii  IhrouKh  the  coils  of  an  allematlnv-curreiit  motor 
under  the  normal  wnrkinK  condltlmie  Ihe  reiiulred  current  with  n 
low  E.M.F.,  and  do  tway  entirely  with  the  false  current,  and  the 
Urtcer  the  motor  the  easfer  luoh  a  plan  becoines  practicable-  ;  but 
it  ta  neoowary  for  this  to  employ  currents  of  very  high  potential 
■       or  high  freiiuenoy. 
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lo  Fift.  SD  I.  U  shown  a  plan  which  baa  been  followed  in  the 
study  01  tlia  resonance  efTecta  by  uienna  of  a  hlBlifreiiuoricy  *H«r 
iiatiitf,  C  ia  a  coil  of  nuny  turns,  which  fs  diviijwl  in  nmnll 
eopsntt«  sections  for  thn  purposes  of  Mliustment,  The  lioal  adjust- 
oiaal  was  mode  somBtlmes  witli  a  few  thin  Iron  wirta  (thoush  thii 
is  not  always advlaable),  or  willi  a  closed  fccondniy.  Tho  cnll.  C 
is  ooDiiected  with  one  of  it*  endi  to  the  line.  I,,  from  t)in  nller- 
nator,  0,  and  with  the  other  end  to  ono  of  the  jilatna.  f,  of  a  con- 
clenaor,  ■•  r,,  the  plat«^  ij.  of  the  Intter  being  coiinooU«l  to  *.  mtioh 
laqjor  iilalo,  Pi.  [n  this  maniicr  both  cnpiicity  find  veil- indue  lion 
wore  ailiUBted  to  suit  tho  dynamo  frequency. 

f  To  hr.  cimtintuji. ) 
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The  following  ar«  the  reculutions  in  connection  witb  the 
aupply  of  electricity  to  boiisoi  ami  other  jiremises  : 

Appliattion  /or  Svpplu.—PortOM  r«iuirinH  a  supply  of  elec- 
tricity must  (ill  up  and  sl{[n  an  application  form,  giving  [lartictilar* 
as  to  the  number  and  power  of  lampa  proposed  to  ho  Hxed, 
and  npproiimntoly  the  maximum  number  likely  to  bo  In  use  at 
any  ono  time.  Also  partioulara  of  any  other  Inleniied  uae  of  the 
eurront.  FomM  of  application  may  bo  obtained  at  theofliovol 
tho  boronch  eleotrioal  eosinocr,  and  should  be  returned  to  hini. 
duly  Rtlea  up,  at  least  U  daya  boforo  the  supply  u  raiulrcd. 

Chiiriitirr  of  Sii/jpfy.— Tho  Cor|ioratiou  will  supply  an  altor- 
natin);  curroDt  of  about  .'i.IiUO  ooiQplel«  periods  or  ajtornallnna 
per  minute,  and  at  a  mean  pressure  of  100  volts  at  tho  main  cut- 
out box. 

Thrtt.Wir€  SdiUiii.—TUo  Corporation  roMrvo*  to  ItsoK  the 
ruht  of  supplying  any  buildinK  containing  more  than  150  Ihihi" 
of  16  c.p.  (or  Iheir  equivalent),  or  requlriojr  a  large  and  varied 
amount  ol  current,  at  a  mean  preatore  of  9)0  volts  at  the  nuin 
out-out  box,  the  oircuit.>  bolng*  eab-divided  to  lOO  volts  eadi  on 
the  three-wire  syaiem.  In  any  case  such  a  buildinR  muat  bo  wiiwi 
in  at  least  two  entirely  distinct  oiruuita,  and  tbwe  should  be  >o 
arranKed  that  a*  equal  a  demand  as  possible  will  lake  place  on 
each. 

trin'njr.  —  Thewholoof  the  internal  wiring  and  Bttlnit*  alKinld 
be  carried  out  by  a  responsible  firm,  and  mo«t  be  In  nci-onlmicc 
with  tho  current  rules  ol  the  ['ha.<nii  Fire  OtHcc,  and  ol  any  oi  liur 
re|[uhktlon«  which  Iho  Corporation  may  require. 

Oandwiors.—tlo  conductors  used  aliall  carry  a  current  greater 
than  1.000 amperce  persi|naro  Inch  of  tlieir  cross-section  ;  und  the 
rise  of  the  conductors  must  bo  *o  proportioned  that  the  fall  uf 
ptesBUTO  between  tho  main  ciit.out  box  and  the  farthcat  lump 
iball  notoxooed  2  per  oent.  when  the  maximum  number  ol  lamp* 


*re  00.  All  oonduetote  to  be  highly  iasulat^d  with  pure  and 
vulcnuised  indiarubber,  braid  and  cMnpoand,  to  give  a  minimum 
insulation  resistAnoo  of  300  megohm*  pet  inilo.  Liud<cavor<») 
cables  arc  not  to  be  used  unless  concentric,  and  in  any  cnao  not 
wltliont  the  spedal  pcnnlaslan  In  writing  nf  tbo  borough  electrical 
ongitiRor.  \vhero  metal  tubes  are  usod  as  a  protiectlon,  both  oon- 
ductorj)  ninat  bo  placed  togothor  in  the  same  tube,  wbioh  should 
ha  of  sul&uient  sise  to  preeent  damage  In  drawing  in  or  out.  Under 
no  aircunatanoe*  whatever  ace  sUpws  or  metal  aaddlus  to  be  used 
to  fiuten  down  conductors. 

Samplu. —Tho  Torporatioa,  through  their  electrical  engineer, 
may  roqaire  samploa  of  the  rarious  wirof  and  cables  jiroposed  to 
be  uAcJ,  with  a  statement  ol  the  mnximam  current  to  bo  sent 
throiiifh  ejioh. 

Arc  /.nm/H.— When  arc  lamps  arc  "Mil  they  should  be  speciatly 
made  to  bum  witb  alternating  currents  of  the  stated  periodicity, 
and  a  choking  coil  most  be  used  in  each  circuit  instead  of  a 
raststanoeL  Tbe  type  of  arc  lump,  choking  coil,  etc.,  must  bo 
approved  by  the  borough  electrical  engineer  before  being  uaod, 

itolCTt  tmd  othtr  Apparatjii. — Any  apparatna  not  tiso'l  for 
ordinary  llghtlne  pnrposes — auch  as  molora,  regulating  switchM, 
rasislMioe*,  ohoklag  colle,  heating  applUnees,  etc.— must  be 
approred  by  the  borough  elootrical  eagineer  belore  being  u«ed. 

Ons  /Vftings.— <ias  fittings  most  not  be  used  fur  the  supjwct  of 
electrical  hLmps  or  wires,  untois  the  gss  supply  is  entirely  cut  off 
and  tbe  fittings  are  thoroughly  inautatod  from  "earth."  Special 
)>ormiiiilon,  however,  may  bo  given  for  a  modillcation  uf  tliis  rule 
under  certain  clrnumstancea. 

Main  Cul  out  llox  and  Mttfr.  —The  Corporation  will  supply  ami 
lix  a  main  out-oul  box.  and  bring  their  service  mains  to  it  free  of 
charge  when  the  distance  from  the  nearMt  distributing  maina  doea 
not  cxcosd  80ft.  The  house  mains  must  be  brought  to  the  cut-out 
box  by  the  coniumor.  but  connection  thereto  is  only  to  be  made 
by  tbo  ('Orporation  of&ciuls.  iJutEclont  cable  muat  be  loft  for  tJie 
meter  connection.  TbR  Coriiarfltion  will  supply  motcri>  at  flxed 
rentals,  and  re>erve*  to  itsoli  tbe  right  of  deciding  ujwn  the  potii- 
llons  of  all  ruetoro.  When  the  houiiuholder  has  made  proiier 
sppiicutiou  for  tlie  supply  ol  current,  the  borouLih  eleotrioal 
engineer,  or  his  repres«ot«li>e,  will,  if  desiiod,  point  out  tho 
poaition  to  beocoupLwl  by  Ibo  main  cut-out  box  and  meter. 

JVnin  Su'ir<rA.— A  double-poleswitcb  must  be  fixed  by  thecon- 
sumer  in  each  circuit  of  the  house  nuklns,  and  on  tho  cnoiumcr'a 
side  of  the  meter.  8uch  switches  to  bo  securely  |irotcctod,  and 
to  be  of  a  type  nppioved  by  the  borough  electrical  eugitieor. 

7Vjri'iy,— No  building  will  bo  au|>|ilied  with  current  until  the 
wiring  has  been  tested  und  paswd  by  the  borough  electrical  engi- 
neor.  Une  test  will  be  made  free  of  charge.  At  Icuuit  'H  hours' 
notice  muat  be  given,  in  writing,  to  the  engineer  before  o  teat  can 
be  made,  and  the  engineer  vfill  then  appoint  a  time.  Tho  con- 
trac(OT>  repixttenlativo  should  bo  present  at  tbo  time  npt'>i'> ted. 
The  whole  work  mu*t  be  completed  with  fuao*  in  im<\  bim|)«  fixed 
before  a  test  can  be  mud*.  If  the  work  Ih<  not  ready  for  tmting,  or 
should  it  (ail  to  pass  lest,  a  fee  of  lOa.  B<]  must  be  paid  at  the  office 
of  the  electrical  engineer  before  any  further  test  can  be  made. 
To  avoui  mifundDntaudin^e  with  their  clients,  contractor?  are 
advlaod  to  teat  tho  work  themnolves  before  giving  notice  to  the 
<  i>r|K>rntion. 

llrfiiMil  III  Suii/tlj/.—Tho  t'orfioratlon  may  refnao  to  supply 
current  lo  liny  building  if  (1)  the  work  ho  not  carried  out  in 
nccordaiice  with  these  roirulations ;  |2)  the  whole  of  the  work  be 
not  completed,  und  the  fittings  |iermuneotly  fixed ;  (.1)  when 
tesl«d  with  a  conlinvious  current  of  100  volts  pi-essurc.  tlic  insula- 
tion   resistauco   of    any   circuit  falls   below  the  following— vii., 

Inanlotion  roMstanco  in  qbma  =  — : Thia 

Max.  curi'oui  in  amperes 
apptioa  to  the  inndution  rusixUnco  nieiVKiired  either  between  tlio 
circuit  and  "earth,"  or  betw-een  the  circuit  und  any  other  vIrcuSU 

Lfakayt. ~Th^  (.'or|>oralion  reserves  to  itself  the  right  at  any 
time,  and  if  neceessry  without  notice,  to  cut  olTthe  supply  to  the 
whole  or  any  part  of  the  building,  if  the  insulation  bocomce  dofoo- 
live,  or  tha  work  otherwise  iin«ife. 

AddilietieU  Lights  —If  nllerations  to  the  wiring,  or  additional 
lamps  be  contemplated,  notice  must  be  given  in  writing  to  the 
borougheloctrical  engineer, and  such  additional  work  rausDM  tested 
and  paated  by  him  befora  current  is  supplied  to  the  altered  or  new 
circnita,  Non-com  pi  Ian  re  witb  this  rule  will  render  the  whole 
supply  liable  lo  be  cut  off 

A-^-fit  for   /iM;it('/ior(.  -  Free  nocesa   must    be  allowed   to   the 

Eictninvfl  at  nil  muoiiablu  tiniM  to  the  ptu|ier  otScors  of  the 
orjKimtion  to  examine,  ttst,  or  insimct  in  any  woy  thoy  may 
deem  neceasary,  the  wiring,  fittings,  metera,  and  all  other  matters 
connected  with  thoolectrlc  supply;  and  all  reasonable andsullablo 
facilities  muat  be  alTorded  by  tho  conauinor  to  tho  olRcere  ot  tho 
Corporation  to  enable  them  to  <lo  so. 

<>KM[R>[.  C"NI1ITH■^*, 

The  supply  ot  electricity  will  be  subject  to  the  regulations 
issuod  from  time  to  time  by  the  Bolton  Corjmration  and  autlioriaed 
by  the  B'>llon  Electric  Ughting  Order.  1801. 

Current  will  be  charged  at  tbe  following  rate*  per  Board  of 
Trade  unit—  viz  :  For  any  coniumplion  above  124  B.T.  unita,  nor 
Ifl  G  p.  lamp  (or  oqnivalont)  fixed.  ]>oi  (jii.trtcr  IVjd^  per  B.T.  unit : 
bciwcon  10  and  I3|  unila,  lid,  iier  unit  ;  between  7i  and  10  units, 
(i^d.  per  unit  1  between  S  and  7j  uniUi.  7d.  (lOr  unit:  betwoon 
£4  and  6  units,  T^d.  jicr  unit  ;  Iwlow  'i^  aaiXr,  Hd.  iier  unit. 

Ono  B.T.  unit  i»  eijiial  to  1,0(K)  waits  consumed  in  one  hour.  A 
l(i-c.Ik  iiioindcsceiil  lamp  miuiree  00  watti  (approx.j  and  will 
thuii  cnnximic  one  H  T.  unit  in  ia'  ~  about  16^  limirs. 

A'iiiin; Jm,  — A  customer  hA-ing  3)  IG-c.p.  incandescent  lam|>B 
lixed,  and  using  300  B.T.  unit*  per  quartor.  would  bo  chai}(od  at 
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tlia  nle  ot  N.  p«r  B.T.  unit.    A  ouBtomor  hiring  Feur  arc  lunifx 
fiitd,  woh  ukine  600  ir>tM  tor  eiiuiviiloiit.  to  10  Ifi-c.p.  incnn 
<I««c«iilUmpc  onchl.BQd  nj>ini;>  IK>i' It.T.  imiti'  per ijunrua.  would  bo 
cfaoTftcdftl  ttioniMof  A^d.  por  B.I',  uiilu 

iStIm  will  bo  cbftr6*d  (or  M  iliu  tollowiiii;  reiitAln^vU,,  fni' 
15  16«.p.  lamfui  or  lh«ir  eiiuivalent,  ^.  per  igijurtcr  ;  fur 40  A'xUo, 
SiLfld.  pw  (iuiut«T  i  for  ttO  ditto,  Sb.  3d.  por  (|uru-tet :  forlBOdiLto, 
4*.  p«r  qoM-Uir.  A  diiMiiiit  ol  2i  per  cont.  will  b«  nllou'od  on 
all  aeeDunt«  piud  within  31  d«f>  ot  ttia  dnlo  thereof. 

ApflieUim  Form/nT  Snirj-ly  vf  KUrtricilj/ 

BoLTov  ConruKATiijji  Elki-trK'hy  ScrPLV. 
Bolton  Electric  Lighting  Order.  IH!)1, 
To  the  Bolton  Gorporntion,— Planno  iiii(iply  el<«Ir[etty  to  Iho 
Biiilermctitiaaod  prcmiEes  nnd  (or  the  following  piir|K>«M — vix.: 

/liros/tface'if  Lamii*. 


Gud1».pawer 

1 

16 

,V! 

no 

MurEmum immbw  atone  time... 

Am  lav^m. 

Catrent  in  iun|>oret... 

Singly  ot  in  paira. 

KoUw— AroliuapBninybobnrnod  in  paJntrom  thowpplymiklnii. 
II  iin^  UmpH  mre  joined  direct  lo  the  inBiiW  ib  taiM  be  ■»  itntcd. 

CkMaot  ^ipuattiB  ... 

Kiunber  fixed   

Cuireot  in  ampere*... 

Kamoot  wiring  contractor. 

Signed 

Addrofa. 

PrcmieM  U>  be  sopplied. 

18 


REPORT  OF  JOINT  COMMITTEE  ON  ELECTRIC 
POWERS  (PROTECTIVE  CLAUSES). 


I  eommltlce  Iihvo  taken  ovidencQ  from  Sir  ('niirtonay  Boyle, 
K.C.B.,froni  Mr.  I'reece,  onKi""*'-'" •<■'''<''  "'"i  olaoliioinn  lo  the 
PostOtDea,  from  Major  Cnrdew,  olectricul  n/ivliior  to  the  ftoanl 
of  IVade,  and  the  Attronomcr  Koynl.  <>>iiri»ul  HppeHre<l 
bofere  them  on  behalf  of :  1.  The  National  Telepliouc  Compnny. 
ft  The  rail iray  com panioa.  3.  Electric  tramway  □umpaniev,  end 
electric  underground  rallwnj'  companioa.  1,  Kleetnc  lighting 
eompaniea.  A.  Municipal  cnrpnrntlona,  England  and  Scotland. 
6.  TrMnvaj  Inotitnteof  llront  Britain  and  Iroknd.  T.  Gas  and 
water  eompuiie*.  Hor  NHjeety'*  T'oMmasUir'dcncrnl  irai  alio 
i«prteeiil«d.  but  not  by  couniiol. 

The  ooinmittee  have  heard  all  the  witne>ve«  lendorod  by  the 
•evaral  p«rtie*,  and  have  agreed  upon  the  following  claiiM,  to  ho 
ioaeiteain  all  BilU  und  proviatonat  ottler*  whidi  authoriee  the 
undertaker*,  other  than  electric  lighting  undorlakera,  to  noe  larEO 
electiic  cuircnta— vii.  ; 

Cilia*;  lo  hi  interlid  in  all  Itillr  and  preriviimal  ordcrt  irhieh  iwithorist 
any  eompany,  eorprrralioii,  or  fvfon,  rollatirrly  rtftmd  to  «a 
"tht  waarrtalfr;"  la  utr.  tnrjer  tlnctrie  turrKiU*  far  ethtr  titan 
titdric  lighiinij  pM7-f/jwt.  (Some  modlfleotlona  of  form  may  bo 
rec]ulrod  to  lueol  (he  cirouiQijtAnc«K  ol  part.icnUr  oMoa. ) 

(1)  Tho  undertaken)  (hall,  id  Ihe-  <iee  of  electric  [Mirer  under  the 
proviaioiiB  of  Ihin  Act  tonler].  employ  either  ineulntcl  relurun  or 
BBiaenlatcd  metallic  returns  of  low  reerrtAnce.  t This  clause  not 
boapfdy  in  the  cue  of  railunya.  traoeiway*.  or  tmm  ronda  in  wliicli 
tbo  motiTe  power  ia  entiiolv  aclf- contained.) 

(2)  Tho  undertakers  ahnll  tokc  all  rcAMinablo  prccAUtiona  In  con. 
atrocting.  plnelng,  nnd  inajiitnlning  their  oloctilc  llnM  and  clrcutto, 
and  otJior  work*  of  all  dcKrljitions,  and  aUo  In  working  their 
undertaking  «o  lu  uol  iujurioui>ly  to  klTect,  by  Iti»ton  or  cleolro. 
lytic  action,  uur  got  or  water  pipes,  or  cblicr  mctallio  iiipeo. 
Btntcture),  or  «ub«tance«. 

(S)  The  oxerdio  of  the  pou-era  by  ihia  Act  lordur)  oonforred  with 
rerpeet  U>  the  uao  of  electric  power  ahall  be  aubject  to  the  regu- 
latUM*  Mt  (dnh  in  the  aehodule  to  thta  Act  (onlor),  and  to  any 
repilatioiu  which  may  be  added  thereto  or  aubatiintod  therefor, 
renaotively,  by  any  order  «'hlch  the  Board  of  Trodn  may,  and 
vbldi  tboy  areberebyempowero'l  to  make  from  time  to  tiins.  »« 
gr  when  bhoy  may  think  lit.  fur  rciciilating  the  einploymeiat  of 
Ineulotod  retuma  oi  of  uninautatod  mutollic  rvturno  of  low  resisl- 
aaue.  (or  prei-enting  fusion  or  injurious  electrolytic  action  of  or  on 
f;t»  oc  water  pipes,  or  other  motallic  pipea,  alructuree,  or  mib> 


RtancM,  and  for  mlnimiring,  aa  far  oa  la  naaonAbly 
injuriOiiis  Uitefforence  with  1^  riocLric  wiraa,  llnea,  one)  apporalue 
of  other  potties  anil  the  curroitte  tliurctn,  wholhor  *ach  liaas  do  or 
do  not  use  Iho  earth  m  a  return. 

[4)  The  undcrtakorii  ui-ing  electric  power  oontrary  to  the  provi- 
aion*  of  thia  Act  (order),  or  to  any  of  the  regnlationa  >ob  forth  in 
the  achcduls  to  thi*  Act  (order),  or  la  any  retfulatlon  added 
th(<roto  or  iiab*titnt«d  thorefor  by  any  order  made  by  the  Board 
of  Trade  under  the  authority  ot  thtn  Act  [orderV  riiatl,  (or  ei  ory 
«uch  offiMi<«,  be  eiihject  to  a  jienalty  not  weaeaing  410,  and  ahio 
in  the  cn»e  ot  a  conliiuiiii;;  cITeiice  to  a  tiirlher  penalty  not 
exc«ding  1'5  for  every  day  during  whioh  auch  offonoo  coDtinuea 
after  conriction  thereof :  Provided  alwnya  thai,  whether  any  each 
penally  hoa  been  recovered  or  nol,  the  Board  of  Trade,  In  com  in 
thoir  opinion  the  undfrtakor*  In  the  cac  oJ  oloetric  power  under 
the  aulbotlty  of  thi*  Act  (order)  havo  made  default  in  complying 
with  the  prtnlsiona  of  thU  Act  (order),  or  with  euy  of  tbe 
regulalione  eet  forth  in  tbe  edieoule  to  thia  Act  (order),  or 
with  any  regulation  which  may  have  been  added  therulo  or  aub- 
vtituted  themor  aa  aforeaaid,  may  by  order  direct  the  nn<lorUikcr« 
Ui  cease  to  uae  electric  power,  and  thereupon  the  undortakora 
Fhall  cenae  to  iim  electric  power,  and  ahall  not  again  uae  thoaamei 


unleae  with  the  authority  of  thn  Board  of  Trade,  and  in  eve 
Hiich   C1U4   llio   Board  ol   Trade  hhall   mako  a 
PaiHamvnt  notifying  the  mftkiiig  of  Mch  order. 


(S)  Tbe  andertakere  idiall  take  all  reaaonable  anii  propur  pre- 
tautioDB  io  conatructing,  placing,  and  mainlaining  their  olectrio 
lines,  circuits,  and  other  works  of  any  deeeription,  and  in  ualng 
their  electric  linear  circuits,  and  other  works,  so  as  not  injurioualy 
to  interfere  with  the  working  of  any  wire,  line,  or  apuoratua,  from 
time  to  time  u>«d  for  the  pui[iosc  of  trausmittlng  electric  power, 
or  of  telegrapldc,  telephonic,  or  electric  eignSllog  eommuni- 
cation,  or  the  curreuta  in  enoh  wire,  line,  or  apparatiia  i 
Provided  always  that  the  undertakers  eball  be  (Teemed  to 
take  all  such  reasonable  and  jiropor  ptuuautioiia  aa  afore- 
said, if  and  fa  long  aa  they  adopt  and  employ,  at  the  ODtion 
of  the  undertakers,  either  such  insulateil  returns  or  auch  unlnaa. 
ialJid  metallic  returns  of  low  resistance,  and  anch  other  means  of 
|ir<iien(inK  injurious  iutorforence  with  tbo  electric  wire*,  llnea, 
II  ml  A II I  in  rati  I  tr  of  other  iiavliof,  and  the  onrrenta  therein,  tut  the 
Boanl  of  Trade  sliall  Jireot,  and  in  riving  auch  directions  the 
Board  aball  have  regard  to  the  exiwiseinvolt^,  anil  to  the  effect 
thereof  apoo  the  commercial  praapocle  of  the  undertaking  :  Pro- 
vided alao  that  at  thecipimtion  ol  — yeure  from  the  poMring 

of  this  Act  {order)  nothing  in  this  sab-soction  shall  operate  lo  give 
any  right  of  action  In  nwpect  of,  or  to  protect  any  electric  wires, 
linen,  or  apparntos,  or  the  current*  therein,  unleea  in  the  ooiutruo- 
tion,  erection,  luaiotaiiiiog,  and  working  of  such  wires,  line*,  and 
apparatus,  alt  rrwionnble  aud  proper  precautions,  including  the 
use  of  an  insulated  return,  havo  been  laken  to  prevent  injuiinua 
Intertoronco  thorewitb,  and  with  the  ourrenta  therein,  hy  or  from 
other  electric  current*.  If  any  difference  aiieoa  between  tliu  under- 
takers and  any  other  parly  with  reepect  to  anything  in  tiii-  Hub- 
section  oontAlned.mclidlll'nrenoe^hal  I,  unlo«-  the  polities  other  wine 
(igreo,  be  dulcrinint"!  by  ihe  Hoard  of  Tr«do,  or  st  the  option  of 
the  lionrd  by  an  arbitrator  lo  be  appointed  by  the  Board  :  and  the 
costi  of  auch  determination  ahull  be  in  ahc  discretion  of  the  Board, 
or  of  ilio  arbitrator,  as  the  caao  moy  be. 

(ti)  Nothing  in  this  aoction  shall  apply  to  the  uao  of  any  cleotrle 
line,  circuit,  or  work  of  any  company,  oorpnrntlon,  or  jierson 
autliorlMwl  by  Act  of  Parliament,  or  provi*iciii»l  u'der  ounllriDed 
by  Parliament,  to  eupptv  energy  for  electric  li(;i)ting  piirpOflCH,  so 
far  oe  ftucb  use  iv  limilwl  to  «ucli  puqioveo. 

The  committee  hnve  uleo  agreed  npon  the  following  resolutions 
in  the  nature  of  rocommendatlona— vit  : 
(1)  Tbo  committee  haviof^  resard  to  the  evidence  before  the 

aro  of  opinian  thni  it  ia  not  in  the  pmaont  staljiaf  electrical  aclen 

to  tbo  int«Fc*t  of  t)ic  public  to  Insist  upon  nlectrl col  tramway j 
using  no   insulated  icturn  oondactor,  and   that  anch  insiataBQ 
would  retard  the  development  ot  electric  traction. 

(2]  Tbe  chief  objeetioos  which  have  been  urged  before  the  i 
mittee  to  no  unimtulated   return  conductor  are,   first,   tlie  int 
ference  by  leelcage  and  induction  with  lelephonoB  :   secondly,  th 
Interference  by   leakage  and    induction  with  railway  aiKDola;' 
thirdly,  the  danufie  to  ayatoma  of  gaa  and  water  pijica  by  the 
action  of  leakage  ourrcnt*. 

(3)  They  are  ol  opinion  that  the  beet  known  means  oi  ovw- 
ooming  tbe  fint  ot  Iheeo  dleturbanoes  is  by  urovIdtnL>  ati  insulated 
return  uonduotoi  (or  llie  (elephones,  anJ  Ihey  bare  the  less 
hmitntion  in  reoomiuending  tbia  course  as  the  evidenoe  abowa  diat 
telephone  eonetruetioii  i*  already  tending  in  thia  direction,  i 
thnt  better  ceenlta  ore  secured  to  dia  public  by  tbe  nae  of 
Iwistcd  inet«Ule  circuit  ineulatod  ontuely  from  the  earth. 

H)  The  socond   objection    dcservea    aorloua   eoaiddorallon 
account  of  tbe  danger  to  the  public,   but  the  cominltlee  At«  i 
opinion  that  the  db-tuibance  may  be  remedied  at  oouparutively ' 
small  ei{>en«e  by  tbu  adoption  o(  an  insulated  taoloUic  return  by 
Ihe  railway  coTuiianito, 

(5]  They  consider  Ibal,  alHiough  electric  tramway  and  electric 
nulway  companies  should  bo  allowed  to  use  thewhoela  of  carrlaf[ea 
and  the  rails  to  complete  the  electric  circuit,  the  current*  should 
be  inodncod  and  uaed  in  suc-h  d  manner  oa  to  mitigate  aa  lai'  as 
is  pmcticnblo  anv  injurioua  elTcct  lo  tclo[ihanic  ooranaunloatiou. 

lG)  The  coninifttoo  nra  of  opinion  that  II  ia  dtMlmble  tii  every 
way  to  (actlllate  the  u*n  of  complete  insulated  moiallio  oircuita 
for  telephones,  and  (or  Ihir  end  they  recommcad  tbalMatutorr 
[Miwerabe  granted  unabtirig  telephone  undortakent  (o  lay  their 
wirM  underground.  ■^M 

(7)  The  danfrav  from  lusion  or  electrolylu;  action  apinon  to  thd^| 
commttloo  to  nave  orieen  fnun  a  faulty  ^stem  of  oooslniotifig 
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elevtric  tmmvt&yii,  and  Uiojr  are  of  oinnion  that  it  ciui  be  reduFcd 
by  imarovod  methodi  of  conatrucUan  co  u  U>  be  prnccicnlly 
Mgllglblo. 

(8>  The  rommltton  th(>r«lorn  ronommonil  t.hkl  Uio  RoAril  nf 
Tr»d«  nholl,  In  rlrtuq  of  the  f'^"'*'*  ^  ^  confarrwi  upon  Iheiu  ky 
MCh  Aol  or  ordtr,  innke  ref;ulnCion»  to  wciire  the  bwt  «vt<1«m  of 
working  elMlriu  frtunwajs  nod  niilwnyi!.  haviii);  roKord  to  Ibo 
oxpeotw  involved  by  llie  ctLtrying  out  of  tuch  roKUlations.  und 
to  tlie  efleol  thereoF  upon  the  commorcial  proijioccii  of  Iho 
iHidorUkinii.  Tlio  reeulationn  t<i  prav-ido,  initr  alia^fa)  That  a 
c«tnrn  conductor,  if  in  coatncC  wiUi  iho  irrnund,  rhnll  bo  of 
aaoh  MWtlon  and  rc*l«tance  aa  U>  hav*  no  dfilloieQOO  of  jintonliAl 
aulSoieDt  l«  Mt  up  Irijurioii*  leftkoi;*  ourr«nl«  in  the  onrlb. 
(t)  Thati  lioUi  with  repird  M  the  wlruolure  of  llie  line  and  to  tlie 
netliod  of  Kenoration  and  use  of  the  eleclrionl  current,  everv- 
thinj;  ihall  bo  maintained  up  to  the  xlandatd  rvqniried  by  Ihe 
BMurd  of  Trade  :  but.  if  iho  rcKalnlion*  nro  altered  nCtor  che  uw 
of  oloctHe  power  on  tlio  lino  ha»  bonn  mnptioTicd,  tbo  undortakom 
»hnll  noi^  bn  miulrnd  lo  thir  t,bq  utriii^tiiio'ir  iiiotliod  »f  wnrliing 
of  Iho  tin*  to  ponforni  l<i  t!i#  uioro  rocent  r*j."»ihit.iOT]»,  *i;c«l't  (or 
the  piiblio  it»r«l<T.  O''  iinlMs  it  alut]  be  provnil  to  tlio  xaliafnction  of 
the  Buan]  of  Tnwle  that  any  ayitLem  of  luetnltio  pijieM  or  >tru<!lure« 
ia  bung  injured  by  thea«tion  of  electricity  eeenpintf  from  tiie  eon 
dnctotB,  or  for  parpoan*  other  than  public  Mfcly  or  injurv  to  pipe« 
or  atruduraa  which  tha  Board  may  think  riicht,  provided  tliat  the 
allsratioiM  do  not  in  nunh  loat,  caMi  cauwi  KutwIiintiH!  addition nl 
efpsndHura.  (i')  Tiint  all  aiicb  olaRtrlcal  tcatii  nhall  bo  applied  to 
the  Hae  hy  l,h»  iitiilttrttikern  «•  the  Boanl  of  Trado  may  think 
neccMwry, and  IbHt  x,  teonrd  ut  lhe»e  tor'Ia''bHll  Iv  h«pt.  Fi^r  Ihi' 
ioforniBtioii  of  the  Bwird  of  Trado.  (il)  That  tlie  Hoanl  of  Tnulu 
■hall  have  all  teaMmable  fouilittes  for  innkinu'  any  toatB  they  iiiny 
think  nocemnry.  in  nddition  lo  thone  recorded  by  tbc  undertnkci'a 
to  enable  them  tnenjiure  themiiintciniknreof  HiEicifiicrlory  conditionn- 

(0)  Thnt  iJio  commitlco  reffjini*  with  appi'obcniiioii  a  \nrga 
eit«naioa  ol  the  lyitem  of  overhMid  wIto*  in  rrowded  conlre*. 

(10)  It  appmni  to  the  eomroiltve  to  bo  Just  tliat  undortakoni 
propMtng  to  ii«a  lnrg«  current*  kIiouM  be  refiuired  to  f(i^'B  nuiplo 
natic«  to  Ihoae  utin;;  omall  current*  to  enablv  them  to  protect 
thenuielrm  bj-  inHulntion,  nnd  that  u-ith  thi"  view,  and  in  retsrenu*) 
to  the  eliLUBO  uKEivd  U|x)n.  a  period  of  two  ynirs  may  Uirly  bo 
allowed  to  telephone  and  tolegrapb  comiutnioa  from  the  date  of 
the  paaninj;  of  any  Act  (ardor). 


LEGAL    INTELLIGENCE. 


BLACRIE  V.  THE   ELECTBICITY  SUPPLY  CORPORATION. 

Thi?  won  on  action  befon^  Mr.  Justice  Cnvo  and  a  siioci.-kl  jury. 
on  Friday,  brought  by  a  clockmnker  and  jowollor  carryinK  on  bum 
nCM  at  39i  Strand,  for  dninB([e»  nnd  an  injiinoClon  rcatrainitij: 
the  (Icfendunla  from  oarrymg  on  ihoir  biiKinno*  no  a*  to  enui^  n 
DuiiMnco.  Tbn  defendant*'  ocntt:il  ntiiliiin  i*  liliinlol  In  Hitll  inn 
Strand, about  ItiOfc.  from  the  biK^k  uf  the  plainliir'a  shop.  The 
lant«'  roachinery  oon«i«l«  of  10  en);inwi  uni)  ilynnuio*,  five  of 
which  are  ut 'Jl>0  b.|i,  utch.  Two  etij'inOB  are  in  the  biuement  on 
cement  ouncrulc  foundationn  6ft,  thick.  Tbc  other  en|*ina!>  rout 
upon  the  floor  of  the   boildin^.   conntrneted  of  i^on  |[irdcra  iiup- 

Cartin^  a  bed  of  concrcto  S!t.  thick.  Tho  floor  in  lupport^id 
y  iron  atanchlona  rrutin};  npon  cnnntoto  fniindatiooa  lot 
into  the  ground  lift,  thick.  Tho  dufeiidHrit*  at  iIm  boojwt  tiinu 
of  the  day  work  four  of  tho  oii(;ino«  and  dyuamoa,  pradiii^in): 
a  current  of  from  2,000  to  3.000  amimrov  at  ■  pretaure  of  100  volt«. 
"niaeogioea  are  not  worked  up  to  tneir  full  kiod,  but  are  generally 
run  at  about  balf  lond,  more  engines  being  vmployed  lo  produce 
the  nocetMiy  current.  Tho  plaintiff  wu*  called  in  »up|«rl  of  bin 
coac,  and  at«t«d  tliat  ho  firit  felt  vibration  in  bin  prouiinoa  in 
Scptomber,  1891.  which  ho  nttributort  to  tho  working  of  the 
dolendonti'  ongtnoi  Tho  vibration  affoolod  hla  ri^gulalor  no  thnt 
ho  bad  to  aond  hin  watcho*  and  chronoirioler*  lo  h«  roKnIatnd  eluo- 
whero.  Tho  housokoejwr  nnd  hit  wifo  werd.ilxociilleil,  and  hIhUkI 
that  tlio  vibmtiun  w»*  coiiHidorHbtu  rliirirtg  the  ovniiini;,  Bbaking 
Ibo  windowa  ol  the  houiw  ;  thai  this  vibration  occurred  on  July  6. 
when  all  traffic  wa«  stopped  in  the  Strand,  Other  witneasos  from 
tho  neighbourhood  wcm  called,  and  cnid  they  iiod  felt  vibration 
which  they  thought  eame  from  tbc  dofendantu'  worki.  For  the 
defence  witncHcn  wore  called   who  had   vinited    tho    plaintlfT* 

Ertimiao*.  and  atatod  t.hat  the  vibration  wa«  not  f«ll  In  the  honao. 
ut  only  on  th«  roof,  which  wa>  only  nppr«c1nb1e  by  monna  of  tho 
moat  tanaltive  jn»truinvnt>i. 

Mr.  Jnatfoa  Cava,  in  Fuioniinif  up,  wiid  that  when  h  |>oraon 
made  nao  ut  hta  land  In  a  way  dilTuring  from  oLhers  round  iibout, 
he  mutt  take  cnro  not  to  inflict  injury  or  discomfort  on  othom.  In 
thiicaao  the  defendants  clearly  wore  not  dolni;  what  peoplenll  round 
wore  doing.  The  tc<t  wm.  hod  the  defcndiintu  done  nnylblllg 
which  hod  mndo  th--  nnjoymcnt  of  tho  phiintitr*  houie  unooroforti 
able,  or  bad  thoy  ■orloui'ly  intortcrrd  wiih  tho  plaintifl^a  carrying 
on  hi*  buriiMwaT  II  either  hod  hapfionod,  then  the  plaintiff  wai 
entilJod  lo  a  verdict.  If  neither  had  happened,  then  tho  dofon- 
danl«  wore  entitled  to  a  venlint.  It  wan  aaid  that  the  dofen- 
danta  had  cotmnunicoMd  vibration  (o  plainlEIT*  proiierty.  If  tliey 
bod  dona  thabao  aa  to  aubvlnntially  inlvrfcro  with  hin  comfort  or 

Lhis  buHnes*,  tben  the  plaintiff  would  be  entitled  to  a  venlict. 
The  pinintiff  had  two  airing*  to  hir  bow— Grst,  an  nltegod  intor- 
feioncc  with  hia  comfort :  neeondly,  an  intorfercnco  with  his 
buaincu— namely,  that  hto  regulau>r  was  nfloclod,  and  ho  had  to 
^t  hia  watche*  mgulatod  ciscwhoro  at  conaidorablo  coat.  It  wim 
not  easy  w  oujt*  out  wbat  damage  had  been  tuffetod. 


The  jury  found  that  thei«  was  vibra,Uan,  but  thnt  the  vibration 
was  ?n  «lit;ht  that  the  damoece  were  inappreciable. 

The  lonrned  Jndge  held  that  wa>i  a  t««d.ict  tor  the  defendants, 
nod  jiiilgmetit  wa»i  entered  ocoordingly. 

Mr,  BouBtietd,  y  C.  Mr.  Morton  Smith,  and  Mr,  Boililly  wens 
tor  the  plaintiff;  Mr.  Moulloii,  Q.C..  Mr.  Kngllib  UarrlHn,  aad 
Mr.  A.  a.  Terrell  for  tho  dofeodant*. 


COMPANIES'  MEETINGS. 


HATIOKAL  TELEPHOHE  COMPANY.  LIMITED. 

On  Tuoaday,  Mr.  J.  Slant*  Forboa  (president)  oocupied  the  chair 
nt  th^  thirteenth  ordinary  uotiernl  mwting  ol  this  (.'ompany.  held 
at  the  (.'an  non  •street  Kolvl.  E.C  The  Secretary  (Mr.  A.Anns) 
reoil  the  notice  conienine  the  aaiembiy.  and  the  report  and 
nocounis  were  token  as  rood. 

The  CbalnoMi,  in  moving  tho  adoption  of  the  report  and 
nceoiinta.  Raid  it  would  iuterc«t  thorn  to  loam  that  the  partner*  in 
rho  iindrrtaking  numbered  0.T3I  ordinary  nnd  l.H'3>  debenlnro 
liuldcra,  IV  HJAl  in  all.  The  year  eomplul«d  had  been  one  of 
prti;;fi.-"i  und  one  of  spending  monenf  pretty  freely.  Referring  to 
Ku.  ]  Mc'coiiTit,  llioy  would  see  how  it  atood  at  the  end  of  laat  year, 
and  he  drew  altcntioD  to  one  or  two  potnta  about  It,  ecpccinlly  os 
to  how  it  stood  now.  whiit  tho  money  had  been  spent  upon,  how  it 
hnd  been  mised.  and  how  it  afTocIerl  the  (]Uo*tion  ol  not  pmflt,  and 
iliomforc  dirldnnds,  Thoy  wonld  obiorvn  on  tho  debtor  aide  very 
mniilderablo  addltlnna  In  th<i  purrrhase  of  aovoral  undertakln|ni. 
.\*  they  knew,  the  iiolicy  of  the  Director*  had  bgcn  durinc  Uie 
|iiiHl  tew  year*  to  brine  into  the  brotherhood  all  the  eabaUtMy 
outeido camjMDies.  The  amalgamation  of  thethreegreatcompantea 
which  beoame  the  Nationul,  had  showed  them  the  wisdom  of 
fnaion  ao  atroi^ly  that  they  hod  from  time  to  time  induced  Ihoae 
other  com^iaDiea  which  wore  le»  important  to  come  in,  with 
the  reoult  that  now  they  were  practically  all  absorbed.  Tho 
We'lorn  Cnuntlce  and  8outli  ^V'aloa  was  down  for  £'277,WT.  the 
.ShiilUcId  Telephone  Exchanj^  and  Electric  l.iKht  Tonijinny,  of 
which  ibey  had  bought  only  the  telephone  businoan  for  £:iH,t)l)0, 
and  ionic  other  minor  oompaniea.  aomu  in  b<<lng,  and  *ome 
threjitening  to  be  in  being,  but  nut  very  im|)ortant.  Thoee 
•everol  ooinpanies  together  made  up  the  sum  of  £345,776,  nnd 
they  had  brought  in  sreiu  not  previously  within  the  guvernment 
of  the  National  Company  ;  but  the  parent  concern— the  combina- 
tlon  of  the  oompanies  described  as  the  National  Com (lany— they, 
like  tlio  others,  were  pi-ogreeeing.  The  subjcubcrri  ^rew.  and  the 
(HMuliarity  of  Ibe  t>n*inesa  was  that  every  single  now  subscrilnir 
-meant  a  sjiecial  outlay  for  himself.  It  was  somewlmt  different  to 
some  other  enterpriaea.  where  the  original  outlay,  for  whatevev 
pur|>oee.  involved  ■  oonsiderablc  first  cost,  but  when  the  machine 
wan  started  its  capacity  was  a  very  long  time  being  oihauated  ; 
bin.  in  tho  telephone  buiineaa  ovory  subscriber  could  not  be  con- 
iiOKtixl  without  nioiioy  down  at  Ar*l.  That  monoy  hod  to  bo  found, 
»nri  therofote  it  hor*  Interest  ■onie  few  montli"  in  advanoo  of  th* 
comi'letioti  of  the  wurk  which  prodticod  the  income.  The  amounte 
c.iiiondoil  ujion  cunstruction  anil  other  capital  charges  wore 
£^>!i.lW.  Tliey  would  therefore  see  that  a  very  hirge  sum  of 
money  hiid  been  siient  in  the  year— £651.575— and  that  money 
had  hod  to  be  pi-ovideil.  It  vae  provided  by  tlie  tosue  of  certain 
of  tlinir  stocks,  in  ordinary  ihares  and  third  preference,  and  in  round 
llgiiro*  it.  canio  lo  £.'iil."j,000.  Those sub8Cri]ilions  had  brought  upon 
t)iu  year  a  ceriaiii  amount  of  charge  which  made  its  inlluence  felt 
wlicn  they  cnin«  lo  tho  not  revenue  account.  The  Director* 
tudlei]  nitenliun  npecinlly  to  tb«  latge  oi|>eiiditure  for  the  iicqulal- 
tion  of  the  other  compnniee.  and  they  were  <jult«  pre|iareil  to  take 
tho  rc«|>oneibilitv  tor  having  done  il.  There  were  some  other 
charge?  lo  which  he  would  refer  later,  but  haiing  eot  into  the 
minds  of  the  proprietors  thnt  tho  DircctorE  hod  sjient  a  oonaider. 
able  «um  of  money,  that  thoy  hod  h.id  to  i^eue  stock  to  meet  It, 
n,nd  tlint  that  iiock.  of  course,  added  considerably  to  the  not 
levenue  iicconnt.  he  would  then  jiasa  to  tho  resulu.  Money 
(<i]iende<t  In  that  nay  wua  not  iiniiied lately  praductivo~it  took  a 
cert4tln  time  to  develop.  However,  he  did  not  think  they  had 
dune  hiwlly  in  the  reeult,  beoauae  il  thay  turnei)  to  the  not 
revenue  account  they  would  there  see  what  had  token  plaoe. 
There  had  been  a  considerable  addition  to  tho  Company's  bualnea*. 
At  the  lost  meeting  he  had  luul  occasion  to  imprees  upon  the 
ehnroholder»i  the  necE'eeity  for  Hnding  a  factor— .loincthitic  which 
would  enable  them  lo  measure  the  way  and  results.  Tho  Directota 
had  tried  in  this  undertaking  to  find  some  factor  to  form  a 
Htiindard  of  comparison,  and  tho  nearest  thing  was  wires,  not  sub- 
acriber*.  It  wils  true  thnt  the  niiue  of  the  wire*  served  an 
individual  subscriber,  but  some  anbscribers  used  more  than  one 
wire,  some  two  or  three,  but  each  wireentailadsoeolfieexuandituie, 
and  the  multiplication  of  wire*  meant  a  multiplioalioii  of  bu^ima, 
and  that  meant  operating,  and  therefore  a  wire  might  be  looked  upOD 
OS  an  instrument  used  by  individual  jier^one  ;  and  it  was  the 
nearest  thine  ihey  could  find  by  analogy  to  a  train  mQe  in 
railways.     TTiei-elore  they   were  to  deal  with  wiree.      Now  the 

Iirogre**  of  w!ro«  w»»  one  iiieimuro  of  measuring  the  progresa  of 
lunneaa,  Tlit<y  hail  in  the  year  Incrooscd  frnm  4T,^il^  wirea  to 
!>9,D31— thai  meant  no  advance  of  I1.ir>.?,  Ho  muul  (jualify  that 
t)y  reminding  them  that  thoy  had  brought  In  diirine  thnt  jieriod  the 
corpus  of  the  Weetern  Telephone  Company,  who  hiuJ,  when  the^ 
took  over  the  company,  ibout  4,000  wires.  Deducting  that.,  it 
showed  that  the  normal  progreas  had  not  been  11,153,  but  7ill>3. 
The  Directors  had  tho  means  of  teeting  tho  cost  of  putting  on  a 
subacriber.     If  thoy  divided  the  figure  £305,^9Q  for  coTUtruotion 
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ol  axohutgv,  tniak  uid  private  linw,  thoy  would  soe  thai  ttie 
mtnf»  wu  Mmmhing  like  £UE  per  eubscribor  or  pur  wit«.  Some 
peopla  hail  ■□  idea  that  it  could  bo  don?  for  mucli  loen.  but  the 
Diriolon  know.  Thoy  boliertiil  in  tho  undorUikinK  i""l  the 
experience  and  tlie  iikin  at  their  oominaiid  enabled  Ihoin  to  dotor- 
tnuto  exactly  tho  nsht  thint;  to  do  nnd  to  do  It  In  thn  mart, 
eeonenleal  and  boil  toihion  nnd  It  worked  outat£4:!perirlr«.  Now 
about  tha  raaiilt*,  for  nliinli  lie  would  tiik«  them  to  tlie  FiHrii0ra|)h8 
ot  the  rv|iorb.  Tlia  Income  liiid  rMohed  £583, .'90,  wtiicli  nwt  an 
lncr«aMo(£lin.!<fSnver  thuiiriwvdingycar.  Hruuiild  rumind  Ihetn 
tliei*  that  botli  llie  Slicilield  (.'umjjnujr,  nnd  eupct^iully  tlm  \Veirt«]'n 
(.'onipaay,  waro  iachided  in  (hnt  amount,  and  their  inMimo  which 
•ubaiaieJ  Inal  year  was  incorporated  botlily  in  tlint,  nnd  it  w/u  not 
atlributed  to  any  abiiornial  increaio  of  tlio  Unilod  Conipnnj  :  but 
Uiey  bud  contributed  a  fair  proportion  lo  thnt  Inr^rciuw.  Tli»t 
inercaae  did  not  ahow  altojcothor  thn  ndvnnco  they  liwt  inivlH  in 
tlio  bodiMH.  Thn  nnxt  Item  won  extremely  traportant  ;  it  wn>- 
tb«  tOTUl*  cnnied  fonvanl  Ihia  year,  amouDlinK  to  £385,0-J0.  as 
eorapared  with  £-.ru,37('.  ur  ui  invreaxe  of  CSO.mS.  Their  money 
wae  paid  in  tulvKnov,  niid  thtry  made  con  tree  ta  from  day  to  day, 
tNittakioKa  year'a  aubeuriptiuuv.  it  wiin  obvioua  that  a  portion 
overlapped  a  ^rtioa  of  the  fotloain);  year,  no  that  In  tho  year 
tbey  h^  reonicd  in  eaah  Jt'.W.IMd  more  tliiin  in  tha  poiT«irpondinK 
year  for  aorTiece  falling  uimn  the  cnmmK  yonr,  but  tlint  wn*  nn 
IncceaM  of  income  alroody  in  thoii'  )>ooknIii,  \av  the  working 
expatme*  followed  in  all  waya  tlio  ini'i-eoM)  of  tho  bnalnoN  ;  llioy 
were  vsjrj  larKC  in  projioflicin  to  ili<>  iiicr«»Me  of  uu)avy—£'ia,3S'2 
onlof  £I1!t.H4H.  That  nroM}  Troin  one  or  two  caueee.  Like  t lie 
income  of  ihu  Weeteni  and  otli«r  uoiapaiiie*  brought  in  to  bwoII 
the  groM  recoiptx.  lh»  wurkiri;i;  utpoiiMm  of  thoea  new  aroai  cnmo 
in  to  swell  the  wt>rliiti^-  i.'X|vniH.-«  ;  and  with  thia  diNulvnotngc  in 
oompariion :  that  thoFie  arou  wcro  more  ■paraelj'  populated,  tho 
inootne  per  BubHcribcr  u-ns  relatively  Icai.  nnd  tho  nxiionditaro 
reUlively  more,  '-lion  in  tho  bijiKor  undartnklnK-  TIiur  they 
diliatod  tbe  avcraf{o(.  Thoy  were  working  at  an  enhanced 
pc^conlaf^  of  tlio  Kroan  income  becfLiiao  they  had  added 
Um  groM  Income  of  those  cornpHniM  wiiera  the  working  ex- 
p*B»aa  bore  a  hlj;h«i'  [iroportiori  than  tlieii  own,  Theu  a^ain, 
ofoouraa,  tl<e  ol<l<ir  tlio  inHtitntioo,  the  more  compnol,  Uio  more  it 
waa  devAloped,  and  thuM.'  oullyini;  areoa  were  not  c{uit«  doi'etopcd 
totfceaxieotot  the  parent  districts— but  alt  that  wan  for  thefuturo. 
There  vaa  penwptiblo  dovolopmont.  Therewero  certain  pon»idor- 
able  fixed eMunea  which  nam  not  nffootod  by  thcro  boinK  l,U(Ktor 
&OCKI  more  ntbicriboni.  Thoy  diil  not  add  any  more  to  tlia  on»t  of 
mrkinft.  nnd  to  that  extant  they  kept  dropplne  •  portion  nn  t1io«e 
dMiML  Tho  not  rcnult  for  tho  year,  after  d<ductlng  Pui>t  OlUoe 
njmrtka,  oinoonted  to  £r>4,<iW.  That  wwi  u  pretty  stiff  tux  to 
levy  oo  a  coni|Mny  Itko  that.  The  Company  were  ulwaya  buing 
p^nlMd  to  (lieoea  becauw  Iboy  did  not  reduce  the  tarifT.  Thcroduc- 
lion  of  taritf  meant  that  the  ox|>on>o  wu  not  dimiiiiihnl.  Tho 
■mlertakiiig,  allhoufth  very  lound,  nnd  Itn  fiitoin  mieht  be 
npaided  aa  aatarcd,  yet  tho  difrnronro  of  a  very  •innll  reduction 
migfab  naan  a  vory  larno  effect  uiwii  tho  dlvidoiidH.  If  they  picked 
tbow  fifcuron  to  pMcoii,  they  wonid  thid  that  thoy  were  not  now  ao 
far  in  axcvm  of  charge  wlien  it  wan  iwinuarad  with  the  coat,  as  to 
bo  able  to  mako  nny  ;;mit  rvluctiou,  i'lvjple  iMuiehuw  who  did 
not  know  upti>  ii[w»y«  reedy  to  dictuto  what  thuy  ouj^ht  to  do, 
Thev  aere  not  concerned  or  to  whe  Llior  it  was  wiw  or  whether  it 
paid  to  do  il.  Tlio  t'oinijany  were  hold  op  to  odium  bccanno 
tbey  u-ere  bo  enonnouBly  dour,  and  contrnnta  woro  drnwn^ 
New  York,  Boston,  St.  retorabtirK.  Berlin,  any  where  where 
the  citcutnctonooa  wore  ontiroly  different,  no  different  an  to 
pffoduoe  a  rery  aorioua  offoot  u]>on  tlie  profit.  Fimt  nt  all.  nbout 
arhal  tbey  did  tlutt  they  were  not.  progretaive.  \Vell,  lie  bad  tmiuc 
Bgnrca  t£at  wore  eloiiuenb.  Thi«  Company  wa«  ttiioil.  and  their 
Scat  ]-ear>  bu«i'iew  wn«  iu  1890.  The  average  rvceijit  thruiik,'hout 
the  n/ea  eened  by  Itie  Company  won  £14.  IIr.  4d  in  ISWl  ;  in 
lt(93  tho  average  wan  reduced  to  £9-  17s.  lid,,  and  ho  would  vonturu 
to  wy  that  there  woii  no  compiuinon  between  thnt  clinr^e  nnil  the 
cbarM  in  any  other  ^rcDt  city  in  Europe,  oven  including  Borltn. 
Id  IwOthe  prouortion  of  oxpenicii  to  earn i nun  wna  -l^j  per  conCi, 
wliiiat  during  ttic  paat  year  it  hadbnon  G^B  |iorcont.  The  reduc- 
tion went  out  of  thoir  poekoUi.  Tho  nuinbor  of  linox  hod  in' 
ci'aMtJ  from  ^i.trAC,  to  AQ.OSI.  Thny  knew  thnt  the  dividend  had 
been  S  [lor  cent.  Of  course  they  could  have  paid  (i  |ior  cent,  this 
nor,  bflt  for  rca*on»  it  wae  oonaldered  wiser  lo  jiay  .'i  [lor  cent.  ; 
bnt  waa  U  per  cent  an  nnreoaonablu  return  for  aucli  a  tuntiii«  as 
tfaair  undartakinic  T  It  could  not  be  comimruil  <>  it  h  TAri".  Vienna, 
Sc  PMerebmy.  or  any  other  city  caat  in  ihuir  tooth.  Tho  Hmuiint 
of  Ibe  aubaoriptionn  there  did  «enin  leiH  :  in  foot,  they  wure  inu<!h 
lai^^  in  «omo  placei,  and  they  were  larger  notwithiitanding 
tbey  were  free  from  thingm  which  nfTeclcd  tho  National  (Company 
nuNt  aerioualy.  An  far  u  ho  know,  in  Berlin  and  Faria,  and 
in  the  great  citioa  where  the  telephone  oolorpriiice  had 
fnilca  into  the  hand*  of  tho  State,  there  wore  no  way, 
leaves,  there  vna  eerlalnly  no  10  per  cont.  on  Ibo  gTOM 
toccipl*  payable  to  the  State  at  tlie  riik  of  aoniebody  alev.  He 
wan  auro  that  many  of  thoea  were  worked  al  a  loet.  As  tar  at  tJie 
l^ndon  cborKO  0(  £"10  wae  ooBMmad,  that  wee  perfeolly  illusory. 
Il  waa  fluite  true  that  bliey  bad  (ome  Bubacriben  who  paid  that, 
llRb  if  lliey  *ub»cribed  tor  a  term  they  got  It  for  tc«.  Then,  to 
aUa«li  a  esbacriber  to  the  tolepliono.  they  munt  put  down  £|-2.  It 
waa  DOl  unreaaonable  to  charRc  a  high  niie  for  a  ahorc  tenure,  but 
that  £30  WOK  quite  a  lollacy,  bccauio  the  avoruro  during  the  (Met 

rir  bad  been  £15,  da.  7d.  in  London.  Thin  could  not  bo  Romparad 
tlwaameaeniio  with  other  citica  Tho  whole  nroa  of  London 
waa  iMilndod  in  tha  ■obcorlption.  In  Berlin,  Parla,  and  other  cltl«w 
tlie  State  did  not  pay  much  for  u'»yIonveB  ;  in  London  thoy  paid 
£1,  -la,  lor  every  ouhacriber.  Kiiit  l.h«y  paid  £1.  Oa.  Od.  royally  to 
the  Peel  Office.    Tbua  there  won  £2.  lOe.  out  of  ti»  tlD*.  (M.  Td.. 


and  if  that  was  deducted  trom  the  £15,  he  maintained,  looking  at 
the  area  fover«d  and  the  cireumatancee  under  which  tho  buaineei 
was  carried  on.  L,oudon  waa  tlie  ohea|ie«t  city  in  the  world. 
Iionving  London  out  of  coasiderntion,  the  chari^o  all  over  the 
country  for  nn  nnnunl  ■ubaoription  to  the  wires  avoraRod 
£N.  16*.  lOd.,  but  including  London  it  was  £9.  ISx.  lOd.  la 
each  of  thoae  ca>CJ>  the  ■•nma  thin({  hold  good  about  wayleavo*  and 
Poet  Otiice  i-oynlty  ;  tnkn  thoMi  olT,  and  tho  cost  waa  materially 
(liminiotieil,  and  that  they  were  bound  to  do  to  make  a  fair 
oumpariaun.  The  t.'rom[)aiiy  deaerved  lo  bo  understood,  and  they 
u-orc  entitled  lo  sume  fair  eoTD|ie.ri»oii  uitii  what  they  did  aoC 
what  thoir  models  did  The  net  reaulta  of  the  year,  deduotin| 
thoic  royaltioK.  amounted  to  £30,475.  They  propOMd  to  pay  i 
tho  major  quantity  of  orders  5  jier  cenU;  they  couki  have  paid 
annl.her  1  per  cont^,  but  thoy  had  hnd  to  conHitbr  the  character  i  ' 
the  bu'inesii'Whether  It  wan  not  a  pi  udont  thing  to  piiy  a  dividend 
thnt  waa  not  M>  ball  in  tlieao  time*,  and  which  lu  time  went  on 
and  cun»oh)dirninii*he<l  in  Talna  would  bo  brilliant,  and  would  bo 
Mmethlne  in  the  nature  of  a  iiermanent  Ti  iwr  cent  ,  with  a  strong 
roKri-e  Thai  liod  uppeariMl  to  havoeiclMa  adllfeienceof  opinion, 
which  ho  dotailod  by  roading  two  letteni  from  ahareholdere.  Con- 
lideriiig  all  tho  circumalanoea  of  the  eaw),  the  Direotora  concluded 
that  it  was  thoit  duty  to  recommend  the  nooaptnnco  of  the  rodiip- 
tion  of  dividend,  but  with  the  giont  enhancoinonb  of  the  Been rity 
of  the  property,  (.'oiiiing  to  donl  with  ^onortil  matterri.  ho  lirnt 
referred  to  paruKraph  H,  That  was  a  atary  that  had  to  be  told. 
That  waa  a  oawi  in  which  manv  peopJo  sltcnod  a  papoi-  nnd  wore 
promiied  the  impoMiblu,  ana  tliey  lielieved  It;  but  tho  vary' 
people  who  i>romoted  that  oomt-iany  (the  Now  Tclc(ihnn< 
(.'«mpany).  when  they  sat  down  anil  iiudur  tlio  ln*jilr»tion  and 
tho  knowledge  of  tho  National  Tuleubune  Company  appre- 
oiatod  their  position,  they  saw  tho  wirdum  of  oominft  to  twmi 
with  the  National  who,  m  turn,  thought  it  prudent  lo  come  to 
term*  with  tho  former,  and  Ihnt  [laragraph  oxhauatcd  the  whole 
•tory.  They  were  In  the  nildat  of  those  nosotiations  under  whioh^ 
they  wore  to  become  jmrtnera  when  the  new  [lolicy  of  the  Covorn. 
meut  was  launched,  and  tlie  lat«  Duke  of  Marlbnroueh  waal 
pretty  well  puxiled  what  to  do  about  llie  liovRinmont.  and  so  wii4  | 
the  Bjieaker.  One  of  the  oddest  thlnga  waa  that  the  com[>i)titor 
of  thin  Company,  tho  duke,  waa  immediately  brought  into  cloM 
connection  with  the  Directon  to  see  what  could  be  done.  What 
had  to  be  dona  was  to  f  uw  it  with  this  Company.  They  had  had 
a  touch  of  compotillon  at  Miinclioolar  :  tho  mtos  wore  lower,  but 
the  convenience  of  the  public  waa  not  aauired.  The  Poet  OlEoe 
hod  the  ri^^ht  of  takinf;  over  the  telephone  companv  any  day  l^ey 
liked  by  agreement.  The  Poet  Olllce  afrroed  that  the  moat 
ditiicult.  costly,  and  aouBitive  part  of  the  buaine«#  Rhould  be  com- 
mitted to  a  company,  but  thoy  would  keep  the  arterial  pn>cee«  In 
their  own  hands,  so  far  ae  the  Uovernmenl  policy  went,  it  «ooiiied 
to  be  one  of  dinruplion.  tlo  roforrod  to  the  negotiation!  proceed- 
ing with  the  i'o«i  OlUco  fur  tlio  purchaao  of  the  Company's  trunk 
line*,  and  hiid  there  would  be  conflict,  and  without  suggesting 
that  anyoTiu  coii'iuoteil  with  the  hualncai  would  bo  influenced  m 
the  Bli(rhleBt  devree  to  pruiect  the  teleKraph  rei-enuo,  titoy  had  to 
eubmit  their  judgment  to  their«,  and  certain  thing*  they  would 
now  have  to  refer  to  the  I'oai,  Office.  That  wae  one  mat<«r  that 
was  acting  to  obstruct  tho  duwiupment  of  telephone*.  The  Poat 
Ofhee  bold  tho  trunk  liner,  and  iubercommunicatlon  waa  to  go  on 
through  thnt  medium.  The  National  would  pick  up  Lho  bimiie**! 
tho  Pout  Ollice  would  pond  it,  and  tho  National  Company  would 
drop  It  again.  That  ngiconiont  would  bo  in  their  hands  in  a  Bhorb^| 
time,  and  he  ho]iod  tho  public  would  liko  it.  Ha  then  referred  t4)^| 
thu  introiluction  of  new  dimctorx,  Tjord  Balfour  of  Builci^^h  and 
Sir  Albutt  K.  Rollit,  M,P.,  and  movod  Che  mloiitlon  of  the  report 
nml  iiccouiila.  «nd  the  payment*  cf  tliB  divid*ind»  i-ceoiiiinondod. 

Thu  Rlgbl  Hod.  Lord  Balfour  Of  Burleigh  i^ocondod  tlio  motion. 

The  ClMli-maD.  in  reply  lu  ijiioeli'jn^.  ob-vrvL-d  that  thu  amount 
□f  ESd'.ttfi^l  ropnsacntcd  the  cost  of  acquiring  the  Bhutce  in  tJic  New 
Telaphonc  Company,  and  what  thoy  hold  in  it.  The  roHurve  fund 
was  invested  In  tlio  Comimny'd  businen,  and  as  itgtew  Iat>>urthey 
would  liave  lo  conaldor  whether  lo  Inreet  it  in  •ecurilion  or  not. 
Tlio  Company  wore  inforniod  of  the  doilro  of  tho  CoriiorAtion  of 
(llanf^w  to  eetablieli  a  local  telephone aer vice,  buttho  working  of  it 
wax  a  matter  tliat  could  be  predicted.  They  knew  what  hod 
happened  in  Manche«t«r,  where  eubsorlbeta  found  tha  necesaity  of 
subscribing  to  two  exchangee,  tnaload  of  one,  to  gat  what  thoy 
wanted.  That  must  be  no,  and  thu  Compauy  had  no  Inteollon  dt.J 
vacating  (itasgow,  where,  if  the  l'oatiiiaster,<.^neral  panl«d 
license,  the  dame  diHicullios  would  bo  met  with  aa  at  Mandieeler^ 
a  divided  aerrice.  a  coctjun  losa  on  tho  undertaking.  He  though 
the  <iovernment  would  hnvo  to  buy  up  the  telephonea  long  befor 
the  licenae  expired,  and  that  thoy  would  liavo  to  mako  some  pro- 
viticn  for  what  might  arlae  :  honcc  tho  necouity  for  a  modorato 
dividend  and  a  big  reaerve.  He  then  put  the  resolution,  whiobj 
waa  unanimously  adopted. 

The  retiring  DirectorB  (Lord  Balfour  of  Burleigh,  Mr.  C.  Swalltl 
Agoew,  Mr.  G,  Hunter  Kobertaon,  and   Sir  Albert  Kollit,  M.P.) 
were  ro  elected,  and  Mesare,  VVelton,  Jonon,  and  Co.,  the  auditors, 
wore  reappointed. 

A  vote  of  thanks  to  the  cburman  terminated  the  proceeding!. 


ELECTRIC  CONSTRUCTION  COBPORATIOK,  LIMITED. 

AncxtraoidinarygenerBlmeetingolthisComuanvwaahsld  ysster  _ 
day  at  the  Cannon. street  Hotel.  EC,  under  the  proiidenoy  of  Blr 
Daniel  Cooper,  Bart~  Icbairman).  to  conflrm  tbo  raaoluttona  paiaed 
at  the  previous  meeting  for  the  voluntary  li'juidation  and  recon*j 
Htrnctlon  of  the  Company,  and  which  reeoluiions  were  printed  Inl 
our  tNue  of  J  ana  SA 


fs 


tHE  ELECTRICAO&GIi?teER. 


sirfsss. 


Tbe  8«creUry  [Ur.  J.  Gray)  rood  ihe  notice  and  iho  resoluttona 
pBiBcd  at  the  previouB  gatlming. 

The  Chainiuui.  aft«r  n  briof  cpecch.  cxptAinitig  th«  Ktralutione, 
tnoTod  tliotn. 

Mr.  BATClky  ani^ndod  tlio  rBaoInuonit,  vhlch  wor«  nnanimouiily 
odontcd. 

Toa  Chairman  l.li^n  movwl,  atid  Mr,  FlnokBti  ici^nilod  the 
sppointiiiU'il'  "!  Mr.  V.  E.  Kucoburod.  urn)  Mt  E.  (inrplio  a* 
lliguidntors.  This  molioo  was  adoplwl,  ntiil  thu  (iiiKuixlioK* 
MrmiiiaUxI. 


I 
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EASTERN  TELEGRAPH  COMPANY,  LIMITED 

The  fattV'HacoaA  iiitll-yeai'ly  ortinmry  (^onvral  Enoottna;  Uiok 
plikco  OQ  tiio  13lli  iii«l.  Hi  W  iiicljtolur  Houfie,  8ir  Jalin  Pend«r 
{Htaldln^. 

In  moving  tlie  adoption  ol  the  report  and  acoouuto.  tht 
OlMlmoo  <ttit«d  that  the  Rrou  revenue  for  Uiv  hoU-year  endin); 
Slit  March  lut  amounUxJ  Ui  £372,SS3,  boinK  a  d«CTvaae  of  £9,365 
••  ootDiiarod  with  Iho  umc  {wriod  of  tlio  provioui  yonr.  The 
tedaation  Ln  tho  fcnua  Mvonuo  wan  duo  lo  Lhclr  havin);  reFoivni 
£17.700  from  thMr  Inrotmont  In  tlio  Rnalnm  and  South  African 
Tel^rapb  CompaDy.  a>  iijealn»t  £'.!ll,.'i'K)  m  tho  oorr««paiidini[ 
|;«rlod  of  th«  prerious  y«ir.  Tlie  nrdiniiry  iM|i«a8e«  for 
tho  )ial(';rMr  tutallttd  £[1^1,499,  oe  nj;iiin«t  £lOu.^'iO  in  the 
same  period  of  ISO^.  After  makiog  prDvision  for  ioleml 
on  dtoenturea,  debentute  stock,  and  ptef^nraoe  ihaiw.  they 
«-CTo  able  to  propoiKi  tho  iimnl  finul  dividend  of  11  per  cont. 
and  a  boou*  of  l^  twr  cent.,  thai  mnkine.  with  the  lni«rim 
diiidondf  already  pniil,  a  total  dintiibutton  of  Ql  per  cont.  for  the 
JTMT  endwl  March  liuc,  and  I«  carry  fiKi.iMXi  lo  tho  rmoi'vo  fund  a« 
a^Mt  £B8,00I>  In  tho  pmvlnu*  year.  Ho  thoujcht  Lhoy  had 
matonaliy  Improvod  thoir  jKioiliun  diiriiid;  th«  half-year,  mi'i  thon 
novod  the  adoption  «l  th«'r«[>orl  and  the  ptiyiuent  of  the  dividends 
■ind  boiiiiH  reoommpndfi. 

Tbu  Mar^nla  ol  Tw<i«ddaU  aeconded  bhs  motion,  wbioh  wan 
adopted. 

WEST  APBICAK  TELE08APH  COMPANY.  LIMITED. 

TliD  ciKhlh  ordinary  general  naeetl»|f  of  lhi«  (.'I'liijuLiiy  mh*  hiild 
on  tho  I'-lih  iiKt  at  Uie  oKoeiv  Wfncbeetor  Boums  li.C,  Sir  John 
Ponder  (rhiilnnHii;:  prmidinc;. 

TliB  r«[iort,  which  itm  taken  an  read,  Htat«d  that  the  ruvenue  tor 
lfa«  year  Uiidiui;  Dvccmbor  XI  last  nmoiintcd  to  I'GU.SSJ,  asainst 
which  £3).0I8  wan  charged  for  ordinaiy  oiiicniioe.  Cl.^.%4  for 
expenditure  pointing  to  ro|jmr»  of  cnbicn,  ««.,  and  £ffOI  (or 
inooiDD  tax,  IcnvinK  a  balanco  of  £2ll.l37.  From  thi*  amount 
WM  doductod  £-.^^.726  | being  fnr  Intcrol  on  dobenlurea  fKUlUO. 
and  for  nitikliiK  fund  £10.066),  leaving  a  balonoe  of  ££,411,  which 
It  bad  been  decided  lo  oarry  forward. 

In  mgtlni;  tbt  adoptjon  of  the  report,  the  Obalrman  expnuMHl 
regret  at  the  large  inoreoood  expenditure  (£11,0001  in  cable 
repaire,  and  at  the  further  loaa  of  £».0U0  on  cx^lionso :  but  Ihe 
Director*  were  doing  ei'srythJUK  |«anbb  to  minimuo  tho  low  in 
tho  future.  Ho  thon  morod  tho  luloptlon  of  the  r^iort  and 
accounts. 

Sir  Bebry  O.  **»«"■'  norondod  tho  motion,  which  ww  curried. 


BUSINESS  NOTES. 


L 


BiiataL — Dynamo  attondanta,  utrokoro,  and  drlrom  are  rvqutrtid 
At  tho  llrlalol  cenind  atalion. 

<U«aBair.— The  now  telephono  awitehbou^,  about  which  >o 
much  hoa  boon  writton  and  ika[d,  la  now  In  work. 

CardUI. — It  hnn  been  d«i;i(led  to  make  proviMon  (or  electric 
light  in  the  new  CardilT  mimouni  and  free  library. 

fttobmaiid. -.Active  otoin  iiru  lK>in;.-  Ukirn  by  MMiirii  Latimer 
Clark,  MuirhcHul.  Hrid  L'o.,  al  Kiuhmond  in  eiWnding  the  xtreot 
electria  tnaiuii, 

IU«tiiiMBd  riro  Can*.— Tho  Corporntton  of  KSohioond  tuk  tor 
tendon  (or  Hro  calh  to  bo  laid  within  the  borough.  An  adver- 
tlMiuonl  Hpifcnm  tlrfk  wcM>k. 

Partner.— An  cloot^ical  engineer  (Mr.  Bonnotl,  44,  Fiiihprt.'>it.e, 
Proatonj  having  compileted  a  largo  oloctrical  *u{iply  >tiLtion,  iti 
wliltlng  lo  Hnd  u  ]>artn(ir  with  capital. 

Qtobe  ToUgrapb  and  Truet  Oompanr.— A  balance  dividend 
of  i*.  per  aharo  ia  piopOBO.I.  iiiakinK  a  totnJ  payment  for  tho  year 
of  4|  par  cent.,  corij-in);  fommd  n  balance  of  £I,'J)I7. 

C&aMar. — Mr.  I'r<i«c»  hu"  ■ul'iniMcd  a  mporl,  and  asBitming  the 
tile  to  be  the  Hup-Pulo  I'nddock.  and  a  low  prossura  iiyntom  bo 
adopt«d.  tiiecost  for  tlio  imtinlineulliaioniBaBiiniaicflati:i.>,Mu, 

Blaokpeol.— Tpiidvn*  lor  wiring  And  fitting  electric  lights  in  the 
Towo  Hull  mid  mitrket  pUoo  al  Bhiokjmol  are  to  be  sent  in  by 
SatnriUy,  the  '.Slid  iust.,  to  Mr.  G.  Heaketh,  borough  oleclrical 
engineer,  rrioceiB  street,  Blackpool. 

Halllky,— A»  foon  in  their  advortlMmentfli   the  Halifax   ('or- 

KraUon  r«quir*  leader*  fur  eoglnM,  alt«rnatars,   uxoitors,   and 
ilum.     ThoHO  fur  engines  and  dyoumoe  are  required   by   38tb 
iiist.,  HTiit  (ur  thu  liOTlerr  by  August  4lh. 

I>enMAaytnm.  —  rho  tender  by  Mr.  F.  M.  NewUin,  of  Taunlon, 
bae  been  acoopted  for  tho  lighting  ot  ibe  Uon«t  County  Aaylom. 
nio  histAllAtion  will  eonelet  u(  about  1,000  inoandesoent  laai|H^ 
Taanturi  dynnmos  wUI  be  used,  coupled  direct  to  WiUiws  high- 
speed enginoD. 


WoNteni  Mid  BraxUUit  Telegntpti  Oompaay.— Thi^  roceipta 
of  thla  Companv  fai  tlio  Kook  ondod  July  14,  after  dtducling 
IT  per  cont.  of  thogiOM  looeipt'  payable  to  the  Loudon  flalino- 
RrtLiilian  Telegraph  Company,  LlmiUtd,  wore  £2,H6. 

KaMera  TolosrapbCampsny,— Tbi*  CoiUpany  notify  that  tho 
couponn  on  tl)cir  .'•  |)vr  cfrnt,  debuu lutes,  (!ii«  Aucuat  I  next,  will 
bo  paid  on  and  after  that  date  at  the  banking  bDuwoI  Uea  " 
(ilyc.  Mills,  (.'urric.  and  Co.,  87.  Lombard -street,  B.C. 

CroydOB.— ThosUlcmont  th«t  the  Croyilon  Town  Council  had 
rosolvod  lo  adopt  tho  electric  light  in  tho  Dontto  of  the  borough, 
at  an  ntlmated  com  of  £2.\\>M.  in  contnutictod.  The  Council 
deferred  oon«id<>nttlon  of  tho  mattor  until  a,  future  cx^ciasion. 

Telegrapli  ConatmollaiB  mi<  IIalut*a»noe    Oonpany.— Tho 
Irnrnfurbookii   nill   bo  clonod   from   the   17ih   lo  tin-  'J'-ih   ln"l~  , 
inoluMvo,  prcpaiulorr  lo  tho  payraont  of  an  iotcum  dividend  of 
l:2ii.  per  flbiire  lo  all  aliareholder*  on  the  regiMtar  on  Ibo  17lb  inels 

MlddlaabroiK&.--Tlie  quMlion  ol  elaotric  lighting  in  now 
ruwlving  the  attenlion  ot  the  Middlesbrough  CorporatJon,  aud  an 
Elucltic  Lik'hling  Committee  luu  been  app^oMd  to  deal  with  the 
miittur.    The  borough  engineer  of  Miduleebrough  is  Mr.  £.  D. 

LalhuiD,  CB. 

Wine haator.^ The  Town  Council  of  Uio  city  ol  VVlnchoeter  iuiva 
ii|i|>uiiiloil  MuoBre.  Morgan  Williama  and  King  at  oonaulting  engU, 
n«or«  to  a'ljudirat«  in  the  matter  of  the  award  o4  tli*  premium 
ofl'Drcd   for  tho  best  scheme  delivered  to  them   for  the  eleotric 
lighting  of  the  city, 

Ilanley.— At   the  meeting  ol  the    Uanley   Town  Council,  on  i 
Tuendny.  the  KlnancL-il  Coiiimitteo  retnimmendod  that  application  i 
ahould  be  made  to  the  Local  Government  Board  for  an  order  con.  ! 
pciiliiig  to  the  creation  of  stock  for  amounts,  amongst  othei»,  o( 
£2l.0*)0  for  eleolric  lighting. 

Oawaetry. — Al  a  epeojal  mooting  of  tho  Oswestry  Towti  C-nunoU 
on  Monciny  it  waa  decided  to  grant  a  nroviatonal  order  lo  the  local 
olccirio  hgh ting  company,  of  which  the  Mayor  [Mr,  Coitio)  is  lh« 
clmirman.  Thn  tornw  to  be  inaerled  in  tho  ordor  are  similar  to 
tlio  \^'l'nxhallt  and  Lhn  Attriiicham  orders. 

Hammoramttb.  -The  Electric  Light  Comuittoe  of  the  Ham 
moramith  V'catry  have  appointed  a  sub-committee  of  I'i  to  re|>orB,J 
na  to  i.liR  (^ijiorininnta  now  proceeding  in  regard  to  the  destruolioa  i 
al  liiiiitiK  rof  uap,  anil  to  go  Into  the  whole  qneation  of  oloctric  light- 
ing ^"niTiilly.  Hiid  lo  TG{Kirt  on  these  matMra. 

Angle- Amort  can  Tologrnph  Cempftair.— It  has  heon  r«Milv«(l 
lo  declare  nn  Iritniim  dii  nloiid  foi  tlin  <|uartor  ondod  .luno  30  ot 
l:^.  ihl.  iHir  cRiii.  on  i-h'^  ordlnnry  ulock  and  '2Cin.  [mr  cont.  on  the 
itreferrod  stock,  leee  income  t«x,  uayablo  on  Auguat  1  to  tho  slock. 
Iiulders  rsglstered  on  the  booke  or  the  Company  on  July  10. 

Bath  —Mr.  ManEnglinm,  In  oonacqucnco  of  hia  numeroua 
oniragi'nii'iits  Inw  resigned  the  position  ol  mannging  director  of  tho 
Bath  ^il«<It^ic  Lighting  and  Engineering  Company,  and  tho 
oompany't  chief  «^gtncor,  Mr.  O.  T.  Uetzger,  has  bn-n  appointed 
general  manager.  Mr.  Mandngham  remains  n  diroobor  of  Ibe 
comimny. 

bambeth  -The  apgratntmonl  of  the  Eleotrio  Lighting  Com- 
uiittou  of  tho  Lntnheth  Veatry  has  boon  held  over  for  a  year. 
The  prorivional  order  abiiunodby  the  Vestry  only  exlenda  to  next 
Jane,  and  if  by  I  lint  time  the  VoHtry  hns  not  Intd  down  electric 
mnins  in  the  trunk  roods  of  tho  parish,  the  Bonrd  of  Trade  mny 
m(oke  ihc  order. 

PorteMoutta.  — Ouiiig  to  tho  fact  of  the  I'ortemouth  Corpora- 
tion loan  for  pome  Cl?0O,000  for  otectrtc  lighting  and  other 
purpwes,  being  put  on  the  market  at  the  time  the  India  3  per 
cont.  utock  "■■an  oakcd  for,  Only  few  ni>plications  (for  £SKt,Mt] 
ncro  rcGi>ivc<l.  Tho  Cnr|x>rntiaii  have  decided  to  communlcato 
ivilh  Iho  National  PrnvlncLnl  Bank. 

Bradford.  -A  niooting  was  held  on  Wednesday  at  Bradford,  nt^ 
wtilch  Lord  Kelvin  allenrlod  to  answer  imeslions  on  the  propased'] 
extension  of  mains.     Hie  answers  will  be  put  into  the  form  of  t 
■  iiplileiiiontniy  ic[>o('t,  pnrrccted  by  him.  and  will  bo  plaood  befor 
the  tlaa  and  Elociricity  ConiniiLi.M<.     I<ord  Kelvin  approve*  gen^'J 
rnlly  llie  plnn  jmt  forwuiil  by  Mr.  Bnynes. 

CbeUea   Bloetrldty  Supply  Company.— This  Company  liav#'1 
Roiii]  ilctcd  the  laying  of  mnina  and  are  now  aupjilying  curronti  in 
the  following  Hlrcot.*  laloly  add«d  to  tlieir  anMi  of  au|>ply  :  Clieyiio- 
eardena,     Cheyne*waU(,     Chela«ia*embankn]eMt,     St.      Leunattl't' 
terrace,   Tsdwoi'lfa-KiUAro,   Til«*streeti    Balstoii- street,    DurhamiJ 

filaoo,  Oskloy-ativet   KingVroad,     Lnrge  additions  to  plant  an 
urther  Oit^nrioiii'  uE  nmins  are  bvum  made. 

Uaetrto  BMlway  from  Waterloo  to  the  Clty.^Tho  UnotipoMdJ 
BUI  Commillocof  Ihnllouaoo'   I.ard«  I aa I  week   pnMed  the  BiUT 
aul.horlaing  tho  conatructiun  o(  iin   underground  ulectrio  railway! 
from  W.tltirloo  Station  U>  a  poiiii  in  the  City  almost  opporite  ths 
Mnnkiun  II1IUS&     No  intermediate  stations  inll  be  placed  on  thti 
railway  lielwuen  tlin  oommuncement  and  termtnation  of  the  rail- 
way.     The  scheme  bus  already  received  the  sanction  of  tho  Ilouao 
of  (i^ominoiiH, 

Olroec  United  State*  Cable  Company.— Tho  Board  hai'e 
roi-ulvoi)  to  rT>c>}miucnd  a  final  dividend  of  .Sa.  ltd.  per  share.  (roO 
of  iucomo  Uix,  such  dividend  to  be  payable  on  and  oftor  tho  ii>lh 
inst.,  making,  with  the  interim  dividend*  alpoiidy  pidd,  3}  par 
oont,  for  tho  year  endwl  June  30  !a»t,  anci  )ifl«r  (lUn^inu  lll.OlHI  to 
reserve  fund  account,  carrying  (orwatd  a  balsiiee  of  £$19.  '^  *d. 
The  transfer. book 9  of  the  Company  will  bo  closed  from  July  14  lo 
July  -28,  both  days  inclutivo, 

Lanoaator.  —  Major -General     Crorier.     R.B„    held     a     Local 
(iovorniuent  Board  enquiry  lojit  week  into  on  application  mode  bji 
the  LaiicaBt«r  Town  I'ouacU  for  sanction  to  bwrow  £I2S,UtiO,  tbaJ 


tCA] 


!R,  JtJLV  21.  1893. 


:  «iUiiist«d  00(1 61  a  •yatem  of  eleclrio  Ilghllne  tnsUlUtinn  for  tha 

borouf)!,  to  be  provided   by  the   Bru«)i   RleoIrirAl  Gn^incoring 

,'CoBipBaj,  o(  LondoD.     Onlf  the  tnuin  ■l.teolH  in  the  cenlrc  of  lli« 

I  town  mre  to  bo  lighted  nC  iint,  but  ■rmngetnenta  an  buuij;  msdo 

lor  oitditional  plnnl  lo  bo  put  down  oji  ccjuired. 

AterdMa  n*otrloftl   BoelsMraUp.— Tlio  Um  Coininitl«a  of 

llie  AberdMD  Town  Cuunoil   tiul  wmk  cuiiflldered  finally  h#  to 

'  tbeir  rcoominendaUoo  to  tho  Counoil  on   thu  question  ol    ibo 

,  'kppmaUnent  oS  an  oleclric«l  eni[ineer.     Prof.  Kaiinedir  was  present 

,  ■ttbomMlmK,  and  hia  roRomnwRdntion  having  been  considered. 

tti«  Mmmlttoc  flcrood  to  lubmlt  tlio  fnlloivine  i'lac  numoi  (o  tho 

rooncil:  -lolin  riiriiiLi,  Ctn^ow  :  K.  T.  Riithvcn   Muimy,  Ivunn ; 

AKrod  H-  i^thliLnif.  8ii>uiot  ;  nxid  Fredorick  A.  Xiion,  Iiondon, 

OmUimiUl  Cdlaan  Conp«ay.^Tbo  ComiMguie  rontinontnli!' 
BdiMO  havjiiL;  tfvirot  insnufauliirini'  their  dyiiiiiiioi'  niid  nUiiir 
•ppvBlua  in  Fraa(>e,  ban  diHpotcd  of  its  work?  at  Itiy  mir-Seino  tn 
.  tAo  CoaiiWignie  do  rXnduiitric  Eloclriquc  of  lienevo.  Tliie  Ist.Ujr 
I  eoiiDpMiy  biu  bexun  Iho  manufaRturo  of  Thutj'  dynnmott  aiid  nt>|ui- 
I  mtaa  in  rranoo  to  •Atisff  llio  onquLrio*  and  ordera  received  Irom 
"i  Utat  oonntry,  **  the  maninlpol  Rniincll*  will  only  j^nnt  concouiioiia 
'  lor  tlootrlc  light  on  condition  that  aII  the  mntorial  in   mode  ia 

Tfe«  8<tnlT0'a  SncUi*.  — Undar  thi*  namo  Me«ra.  Mcrryweathcr 
linvn  iiitHliimrt  n  TortlcaJ  engine  and  bailor,  mounloil  on  a  corrioffD. 
whicb  CHii  bo  unerl,  a«  oomnoa  require*,  lor  drIvinK  a  dynnmo  to 
l^hl  tho  muire'M  hoow,  oh^-onttini;  (or  t>he  ci.[iiire'«  bono,  or. 
bttcbod  to  Inia  sumo  hOfM.  aa  n  fire  (<iigino  to  put  out  ibe  Sre  At  u 
bayrick  or  in  one  of  tlie  houMw  down  in  tho  viluKO  ll  is  the  oort 
ml  et^ine  a  oooaultioK  enKincGC  might  find  uaeful  to  vpeoify  for 
UiOM  oomtry  sontlcmon  who  lilia  tboir  apjiainCUB  aironged  to  kill 
two  bird*  with  ono  atone 

OUr  BAd  Sonlh  London  Railway  Company.  — Tbe  ivcolpU  lor 
the  week  ending  July  Itl  vroro  £771.  LL(;aiiiet  CT66  for  thu  Niino 
portodlMt  voar.  or  ani[ici'i>aiiaof  £-*<.  Tho  total  receipt*  (or  Ibe 
Moond  hatTyoar  of  IHIIII  tboir  nn  mcrcoM  of  £3U  over  tboae  for 
tbo  eorraapondlo);  pnrio'I  of  IhW2.  Tho  ocooitnla  for  the  piut  half- 
year  admit,  alter  jiayinc  debenture  IntoriMit  nod  dividend  on  the 
t  por  cent.  |tr«ferenc«  enaree,  a  divideiiil  on  Ibo  ordinary  utock  of 
I  pw  vaol.,  a*  agaiiitrl  j  per  cent,  at  llie  correspond int;  period  Inxt 
year,  wilb  £698  carried  forward, 

BiMUiianu  Gaa  Company.— At  tbo  nnnual  rnootins  of  the 
BaroMou  Oai  Comt>any,  tbo  cbiurman,  Mr.  -1.  Rlnoket  liill,  anid 
tlutdurlnf;  tli«  poab  yenr  he  hnil  paid  a  viait  lo  tboir  atAliona, 
aoooiapanleil  by  trlie  Koneral  naniiifcr,  and  li«  noticed  that  tho 
•leotric  lit;bt  bod  piined  ground  durinj,'  tbo  laiit  two  yonn.  Tbo 
Cocnpany  bad  a  largo  buainesa  in  the  middle  o(  the  day  wdb 
atovea  and  enttinea.  Thev  bad  about  39,000  Htove«  on  hire  heaideH 
S90  fCi»«nginea,  the  loault  boinj;  that  about  '2i  per  oeTit.  of  tlioir 
total  coMaso|itiori  wn*  in  tUr  dnytirna 

ttnUlB  Tramwaya.  —Tbo  hull  yearly  moetiric  ol  the  flublm 
tlnilcl  Trnmwayn  t'ompony  wna  hold  on  Tuetiday.  Tbo  cliiiiriniiik 
(Dr.  Carte) atatcd  that  the  tratlio  (vooipts  for  tho  half-year  bIioww I 
■■  incraoM  o(  £4.900.  and  tho  nuinbor  of  paaaengera  carried,  on 
faiCMon  of  WO.onO.  The  company  wore  ureod  oy  ono  of  tho 
•faoroliolitoni  to  employ  elc'Ctiic  pon'or.  and  liic  chaiiman  nlated 
tiiat  th<i  comtmny  workiii);  ibu  trniiiwiiy  botwccn  Dublin  and 
Ikilkcy  were  applying  (or  powoi'  M  imo  (itoo-tiioity.  and  i(  tho 
rtwiill'^  there  proved  natipfactorj'  tlioiv  coriipsny  woolil  alwi  ailopt 
thai  plan. 

Leads. — At  ito  inootinj*  lajtl  wook  tho  Corporate  Ituildinii*  Com 

mlttco  of  the  LeeiU  City  Council   Inlkod   over  tbo  dcairability  of 

*0(inlr{ng  now  ulant  (or  workinj;  thi>  olt'i'trfo  lijjiir.inif  ap|uimtus  at 

'  the  Municipal  DlEoea  and  the  Town   Hall.      The  coniiTiIttoe  ban 

long  been  conriccod  that  the  oxiitting  inaobiiioiy  ia  lotiilly  inade, 

Suatofor  maintaining  the  requinite  amount  of  iltumiiiaTioo,  auiE 
ave  at  laal  rtoolved  to  urj^  upon  the  <.'orporate  Projiorty  Coni- 
mittoe  tho  deairabliicy  of  iiurchiutng  neiv  appaintus.  The  fuiii 
of  £10,000  or  £IS,000  w  montlonoa  aa  the  prnbable  outlity  that 
would  bo  nyiniilic. 

Iladxva  Tramwaya.— The  itatemenl  that  the  (Jovommont  baa 
refuaed  tbo  ettfinKlun  of  time  nuked  for  by  the  Hadrmi  Trninwny« 
Company  ia  eonfirmc-.l,  uya  tho  Irulian  Eni/iaefr.  Tbo  cotuimny 
tfaoH  loaea  the  coacoaainn  and  forteitd  the  10.000  ra|wee  depoBit 
p»3d  to  the  Municipal  Council,  ft  ii  not  known  yet  what  fltepa 
tho  ahaioholden  are  llkoly  to  take,  but  it  U  cxjiected  that  they 
will  In>«  all  tlio  paid-up  capital  on  tho  four  rupoea  ahorea.  An 
vlfoirt  will  probably  be  mndo  to  Induce  tho  Oovomment  to  recori- 
•ider  It*  dectatoD.  T)io  proKont  fnElin'o  I*  conaidoml  n  death-blon- 
lo  tbe  pFoapocIo  el  any  tiaiuirniyD  in  Madrao- 

P«pUr.— Tbo  I'oplar  PuCtiot  Board  bavo  ret^eivud  a  rupott  (rom 

th*  Wo(ka  Committee,  in  whicii  thoy  recommend   that   tlie  olerk 

•honld  renort  to  tho  committoo  on  tho  aubjeot  of  oloctria  lighting. 

t' In  Tlaw  01  tho  Act  of   VWliatncnt  conticmini;  tho  Poplar  oloctnc 

'  llgbtli^  Older  and  tho  position  of  tho  Roaid  in  Lbo  mntlor.     lie. 

.  Bootli  called  attontlon  to  a  ftatomonl  made  that  St.  Pancroa  waa 

'  Baking  a  profit  out  ol  the  electric  tit.'bi..     He  thought  tbo  onm- 

haiitc«  aboukl  liave  aome  ligurte,  especially  »»  notblnt;  hod  been 

tiMirtioned  anywhere  about  prolib  from  the  electric  liKlit  in  St. 

Panoiaa.    Thu  vrna  agreed  to,  and  tho  dork   was  iu«truct«d  to 

report- 

Ofcan. — A  ooinuiuniuation  wan  lead  at  tho  Uat  mooling  of  the 

Oban  Town  Council  (torn  the  Caledonian  Rloclric  Supply  Company, 

Limiteil,  giving  notice  thnl  an   application  waa  inlendod  to  bo 

,  made  ou  or  before  ITecembvr  'il  uoit.  by  momorial  to  tbo  Board  of 

Trade,  whevoby  it  is  proponod  to  authuriee  tbo  oompaoy  to  lupply 

'  eleetoctty  (iM' any  j>ubUc  or  private  purpoeu  within  Uie  di»trW 

>*te«  oouptuod  withb  tho  ntunioipal  boundariea  of  Oban.     Tho 

f  BMOting  oauidcnd  bbe  ptopOvU  as  one  oE  great  bnportunoe,  lad 


the  Icttor  wa8  remitted  to  tbe  Lichting  Committee  wit^  aa  injuao- 
tjon  to  give  it  early  consideration.  Few  towna  in  tho  country  are 
ea  highly  ratod  an  Ubun  in  tbe  matter  of  ita  gna.  Over  Sa.  ^r 
l,00(lft.  in  rnthor  a  atiif  figure  to  |iay,  capecially  where  thoto  u  a 
large  fiomiimption. 

CiiauwoHft— Tbe  Duke  of  Devonablre  faaa  decided  that  Chat«- 
worth  i*  to  bo  lighl«d  with  oleotric  light,  and  a(t«r  care(ul  con- 
kideralion,  he  ha*  acoeiited  tbe  scheme  propoaed  by  Mr.  Bernard 
Drake,  of  Drake  and  Gorham,  Wwtminat^r.  ifia  propwnl  it  to 
obtain  the  wbolo  of  the  neceaaary  borae-powor  from  a  large  pipe 
.itrcody  laid  for  tho  aapply  of  the  trcl!  known  Emjaror  Tountain. 
IIo  oatimatca  that  from  IhU  aoarco  he  nan  obtain  ug,  to  ISO  b.p., 
which  will  amply  »uCBco  for  all  r«r|uircmontA  The  toibino-hounu 
in  being  built  ouiaide  tho  gardona,  and  in  ordor  to  avoid  an  eye- 
eoro  It  will  be  tiunk  entirely  out  of  »<iKht.  The  number  of  lights 
lo  bo  liicd  :it  prcMiit  Hr«  about  7U0.  wniel)  will  b«  rvady  (or  use 
in  Hoplembor.  Thu  iiixlallatiou  will  be  very  intorosting,  aa  being 
tho  laigest  utiliiMtioii  of  natural  forcett  which  haa  been  attempted 
at  any  country  houno  up  to  tbe  preacDt^ 

8taan*ld.~The*0cand  ordinary  oenoral  mooting  of  aharoholdora 
ol  the  .Sliollield  Electric  Licbt  and  Power  Company,  Llmltod,  wa« 
held  liiat  week  at  tho  company's  offices  in  Commercial -sUeeU  & 
dividend  of  5  per  cent,  per  annum  was  declared  (roe  of  itiuome 
tax,  aud  tiio  retiring  directors  were  re-eteoted.  Tlie  chairman, 
Mr.  Ueorgu  i'*ranktiii.  explained  that  in  vii-w  of  tbo  undoubtod 
growing  demand  for  olocinc  lialiC  it  had  been  found  noccoinry  to 
robnild  and  cniargo  tho  central  atation  in  order  to  make  room  for 
now  machinerv.  Tbo  new  noam  and  oloctrical  plant  would  bo  of 
tho  uio«t  modern  dsacdptlon,  and  would  probably  be  at  work 
during  the  preeent  autumn.  The  #latloD  would  have  an  ultimata 
generating  CHjiacity  o(  IW.iXK)  lampa.  Twelve  and  a  liall  miles  of 
iiiidorgraund  conduit*  had  been  laid  in  the  Ktrecls  lur  the  recep- 
tion of  the  distributing  cables.  The  proapeGl«  of  tbo  company 
were  moiit  encouraging,  and  a  new  iaaue  of  '1,000  ordioacy  sWee 
would  be  probably  made  in  the  near  future. 

Sonlft  LoodoB  Taroa.  ^ — In  the  Homo  of  (kiinmon?  on  Monday' 
Mr.  llylea  n«ked  whetlior  the  City  aud  South  London  Electric 
Railway  Company  charged  (ar«e  exoeeding  a  pvnny  per  mile  for 
tho  diataooe  aoliinlly  travelled  by  the  paaseoger  :  tbnt  on  tbcao 
(area  excoeding  iienuy  per  mile  no  paiaooger  doty  hod  been  paid  ; 
on  what  grounds  this  privilege  hod  boon  permitted  to  tho  C'ity 
and  South  Loodon  Knilway :  and  on  what  torma  other  inllwnya 
may  obtain  a  parCici|iation  in  thi>  privilege.  Sir  .1.  Hibbert  aald : 
"Thofoola  are  not  accurately  ttatixl  In  the  qaestlon.  The  Company 
am  hold  liable  to  pay  iluty  on  (are'i  charged  at  a  rat«  eiooedln^  a 
{■ciiny  jier  mile  U't  tlic  diotanco  actually  travelled.  It  is,  however, 
a  matter  of  grual  diUioully  to  dotermino  the  oxtont  of  tho  liability, 
owing  to  the  npocial  method  adopted  by  the  company  for  the  l>ay- 
mont  of  farc^.  An  amngomcnt  boa  boon  arrived  aX  botwoon  the 
<.'ommia*ionoii  of  Inland  Rovcnuo  ind  tlio  oom[iany,  uniler  which 
the  ('ommiwionora  are  aallaRod  tliat  the  liability  of  the  company 
1*  fully  diachargod." 

Wtatoa-aapsi^Hare — At  n  committee  mooting  of  the  Wcalon-  , 
super  Mnro  Board  on  June  27.  itt.  I^uia.  the  roprwentative  of 
tho  Brush  Electrical  Knginooriog  Comiiany,  Limited.  a*Icndod 
and  01  plained  tho  nature  of  hla  comjiany  ■  ayatom  ol  lighting,  and 
atatnl  that  hia  company  would  bo  (iroparod  to  make  a  plan  and 
ju'0|>ara  an  utimato  of  the  ca«t  of  the  work*  gratia.  On  the 
jn'oiKMiltion  oc  Mr-  I'ctliick,  seconded  by  Mr.  Boodle,  it  was 
toaolvod  "that  Mr.  I'^uis  bo  rtt|aost«d  to  give  the  Itoard  the  best 
lirojRHWl  lor  tho  purcbasu  of  tboir  iirovisiunal  order  lor  a  torm  of 
yuurs,  luiving  ruguid  lo  tliu  fact  that  any  condition  (or  Ibe  pay. 
ment  of  uudsliu^  gowlwill  will  not  be  ontortainod  by  tho  Board, 
and  ulUiruntively  by  a  [jropowil  for  the  orcctiOQ  o(  works  for  tho 
supply  o(  ulectncity,  togcthor  with  approximate ealimate  of  outhiv 
neco^siry  supposing  the  Board  wore  to  undortako  ita  own  work*. 
Tiie  clork  was  Inabructed  to  wrlt«  to  the  authoritka  at  Bradford, 
asking  for  Infornuttion  on  tho  aubjoct  of  obtalnhig  money  to  carry 
out  cisctilcal  lighting  work*. 

H.M.S.  "RoaolnUeQ."  —  Tho  now  first-clasa  battledilp 
"Iteeolution,"  which  loft  thoTyno  for  Portsmouth  last  weok,  la 
lighted  througliout  with  otoct-riclty  by  an  Inatatlatlon  of  about 
TUO  ojectnc  lamjM,  and  la  also  etjulppod  with  four  alactrlc  aonrcb- 
ligbla  of  SA,0(Mi  c  p.,  each  of  which  will  be  worked  by  a  dynamo 
under  nroloctnin.  .Ueans  are  *o  arranged  that  the  sbiu  wbeu 
In  action  can  be  entirety  ooutroUed  from  either  of  tbe  two 
conniug-towers.  The  vemol  is  litted  with  twin. screw  engines, 
each  set  having  cylinders  40in.,  39iu,,  SSiu.,  by  51m.  stroke. 
Tbete  aro  eight  siuglo-ended  boilers,  each  15ft.  oin.  diamot«r  1^ 
9ft.  6in.  long,  having  in  all  33  (urnooM,  lS51b.  working  pressure. 
There  ate  no  Icbi  th.-m  60  auiiliary  engines,  including  ateorinc 
ongino.  electric  light  engines  aod  dynamoa.  air-comproaalng 
engines,  distilling  ongiotn.  evaporator  cnginea,  boat-lioiating 
enginee,  workshop  enotn^.  Tho  "  Rw-otutlan  "  la  VHt,  longer, 
iift.  broader,  and  baa  3,630  tons  more  dUplacomont  than  the  111- 
(atoii  "  Victoria."  Aa  a  ftagthipahe  will  have  a  conii'leuiirnt  ol 
70(»  men  on  hoard. 

Blaachaater. — The  enginoa,  bollore.  nod  dynamoa  at  tho  Man- 
choHitu'  (iluoti  ic  lighting  atation  havo  bo4o  running  (or  tho  uaM  few 
dsyH,  and  havo  been  l««t«d  with  satisfactory  rwiilts.  Arrange, 
muiits  HTv  being  made  (or  tlie  (ormal  ojieniug  o(  the  woiks  on  aa 
early  d:ite.  Soiuo  50  «ho|*i  aud  waronouaoa  In  and  atK>iic  Market- 
atreut  have  been  couplod  lo  the  uleotrio  maiit*,  and  oniiuiriea  and 
applioatiuna  with  re^Md  to  tho  tomt*  of  supply  are  being  received 
dolly.  Tho  cunvnt  wm  Innied  on  in  some  oj  the  offieea  of  the 
Town  Hall  fur  the  Grvt  time  laat  woek.  In  tbo  pieseooe  of  the 
mombore  of  the  Gtj  Committee,  the  Lotd  Uayor  (Alderman 
Marshall)  switched  on  the  ligbt  in  the  oammUM»-f00at  oi  UlO  gaa 
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deparlmeot,  and  altbough  the*rrssg«ment  of  IhoUmpe  at  ureaont 
ifl  only  of  a  Iempaini7  cTiaraclor  the  leault  wu  ino«t  ntixf actory . 
Tho  Lard  Mayor,  nflor  oxpriKilne  resiBt  at  the  absence  of  Sir 
John  HArwood,  chiUniMn  of  tlin  Blortric  I.I);htinK  Sub-Corn  in  It  too, 
and  Councillor  Brook*,  obtinnan  of  tho  t.itia  ConkiniUoo,  conKratii- 
lM«d  lh<  comnitttiM  on  tlio  «all«ftiotary  ooinpletiod  of  lli«  workiiM) 
far,  •rill  exprswoij  •  liope  that  the  SKpiily  of  lh«  eleotric  li|:ht  to 
the  inibliu.  which  it  ui  lot^ndwl  tih»ll  m^in  in  tlie  lint  woeti  in 
AuKutit,  H-ould  be  equally  BatisfBctury. 

MoAbI, — At  A  ineetiiig  of  the  Cominiinon  liuit  Friday,  report* 
by  en^ineerv  witli  rwi[«ct  to  the  praiioml  to  introitaon  tlm  c-loctric 
light  into  Moffikt  iretc  considDrvil.  Mr.  t>iii*i'i  J.  Brown,  in  inorinR 
thnt  the  propowl  of  MoarL  Woodhouiw  and  Ran-jon,  IJIuhkow,  bo 
iulo|icod.  utilUinif  wM«r  power  of  the  Evan  rivor.  two  miloi  from 
the  tflWD,  wid  that  ths  an((inenn  stAtod  If  thn  oliarKO  were  Nd.  imr 
nnit  for  the  light  nold,  (hey  calculated  that  the  Coniniiiuilon  would 
make  n  prtiflt  nt  XI.QOO  oh  tli«  prival«  liifbt  yearly.  But  a«  the 
Corniniiuion  would  hiiva  lo  ruiiku  the  li^lit  chunper  than  gse,  it 
lliey  oslciiUted  llieoharKe  at  6d.  per  unit  there  would  be  appa- 
rently a  urulil  of  C9SM.  Kveii  thoutrU  only  thu  half  of  the  li^ht 
was  Kild.  the  prolit  would  he  aulhcient  lo  repay  the  capital 
expenditure  in  a  few  yparv  Mr.  Peter  Richardmn  •coonded. 
Provoat  Vountc  remarked  that  in  all  the  eniiinooni'  roporta 
reeeired  the  amount  of  IJKht  and  pcnflt*  were  attoKothor  matUirri 
of  aHiimpclon.  Tho'-n  wa*  not  nulllolent  eiactnoH  of  data  to 
warrant  the  ('iiininljutoiiftr*  in  pri}oeo>)ing  with  any  nchoine.  Until 
electric  lly;btint;  wnit  I«m  oI  an  «iperiioenc  and  tliey  haul  luuro 
del1iii(«  infonunlioo,  ho  moved  that  no  further  action  be  taken. 
Hailie  Kni;;ht  «e(.'onde>l,  and  the  amendment,  that  the  matter  be 
aijjourned.  n-an  (uirried  by  a  maJDrity  of  two  votea. 

8(.  Panoroa,— Mr,  tiibb,  vwtry  clerk  of  9l,  Paiiara»,  haa  roplieil 
to  the  jiimphlet  of  Mr  CleinenU  on  the  electrio  lighting  iii  that 

Crixli.  H"  contend*  that  the  original  eatimate  of  co«t  hae  only 
gn  exoeedod  by  S  per  oent..  and  net  doubled,  as  iitated  by  Mr. 
Clmnenlo.  Add itiunal  works  not  at  fimt  conMiinplalad  huvc  been 
ndded,  and  thove  of  coono  incroara  thn  outlay.  The  coat  nf  tho 
production  of  the  litfht  in  rather  lou  than  more  than  the  eatimaie. 
The  t'O.-'iOO  luilcd  tn  bo  a  ycarlv  lou  waa  purely  mythical,  an  well 
as  the  probabln  future  Iom.  Mr.  <~:il>b  denlea  Lhal  the  coniiuniarN 
were  evnc  told  4Jd.  or  4^ii.  |>or  unit  would  be  ohATKed  iniitend  of 
6d.  Itwan,  he  Avorred.<|uite  correct  14  twtiinute  £4,(XKI  prolit  on  the 
currenLyenr,a'idthee*tiiiiataefoTthe  nuwiiietallation  inKiii^'e  roiui 
wereae  lulinble  hh  those  upon  which  their  preaent  inatallutiun  was 
authoti>M)il,  and  moiu  cotnplote  beoauae  ibey  had  been  tested  by 
local  expMienco  not  available  in  1899,  After  discuaaion,  it  was 
decided  to  hold  a  sjiccial  meetrng  to  conaidor  together  the  bIIcki- 
timw  of  Mr.  Clomontd,  tho  rDplioa  of  Mr.  <iibb  and  1'rof  Robinson. 
mm!  other  facta  connocMd  with  tho  case.  The  Roniidoi'iitlon  of 
tht  DDaCiae  *iid  Slopplnjc  Oommlttee's  recoininendation,  that 
there  oliouul  be  a  oombioed  duat-deeUiyin|[  and  electric  lit;ht 
etatioii  i»  Ki rig's- rood,  wan  deferred  to  bha  Munfl  meeting. 

OitthUord.  —  At  tho  mooting  of  the  Onfldfilrd  IxwhI  Kofird  laat 
week  tho  town  elerk  read  •  notice  ho  had  received  from  the 
Uollowny  Rlectrieity  Siiuply  Company.  3i,  Viotoria-etreet,  Weet- 
miiMter,  of  their  inlentiun  lo  apply  on  or  before  November  21 
nejfl  for  a  provieional  order  to  aupply  elei^tricity  in  tho  horou)[h. 
Alderman  Manoi  aahod  whether,  aappaaioK  the  ooinpnnv  ^ot  tho 
proviMonal  onter,  they  would  have  c  raonepoly  of  lighting  by 
olcctrioitr  within  the  borough.  The  Town  Clerk  replied  that 
they  would  not.  Mr.  Salabury  did  not  >oo  haw  it  could  be  any 
titjary  to  tho  town.  He  did  not  think  tliny  could  npjKue  tho 
application,  union  they  Inlcndo'l  M  nei  a  provMional  order  them* 
noItw  as  a  council.  Alderiiiiin  .Vlluii  Kind  tliey  had  alieitdy  deter- 
mined not  to  do  that,  iiml  tlierfftoru  he  thought  they  whould  be 
only  too  plaaaad  II  «oni«ono  came  and  siipulied  tliem  with  elec- 
tricity. Mr.  Cable  said  the  Council  had  decided  to  aasiat  any 
coin|>aiiy,  under  certain  conditiuna.  Alderman  L'arling  thought 
that  all  tliat  wa«  neoeeeary  wan  to  eee  that  tho  uouipuny  wiu  one 
of  proper  abuiding.  Mr.  Colehruok  asked  if  it  wore  nut  worth 
whuelQwe  if  tho  CoriM ration  could  tupply  tho  town  with  oloo- 
tricicy,  and  not  lot  an  outsido  company  come  in?  Tho  Mayor 
•aid  that  hiul  been  before  them,  aod  thny  could  not  sec  thnir  wny 
to  do  it.  Tho  matter  than  dropped,  thn  Town  Clerk  roiiiuikin^ 
that  tho  application  would  ooiiio  before  them  A^aiii  lal«r  on. 

L*lo*Mer  Oo-eperattve  Society  — A  mcolin;;  war  hold  of  the 
Leiofeter  C^o  opcrnlive  8ocJoty  lo^L  week  to  diEouu  tiie  question  of 
lighting  the  whole  of  the  central  promis»i  of  the  socioty  by  means 
olelectiicity.  Mr.  Neato  moved  that  tlie  committee  bo  omrioworeti 
to  Adopt  Ibe  pnnciplo  of  oloctiic  tiehtlng  for  ths  central  prentlsns. 
Aa  cO'Opemtora  and  friend*  of  soclnl  piogress  they  would  out  be 
doinn  rijiht  in  taking  action  in  the  matter,  and  it  would  be  bound 
in  a  short  time  to  bo  a  ]>aying  concern,  Tho  society  had  boon  of 
Optnlon  lor  a  loo{[  time  that  thoy  ought  lo  w.'Lit',  but  «o  far  an  he 
eould  HO  they  had  arrived  a«  nearly  a«  pusaihle  at  jwrloction  with 
(be  light.  From  both  a  eanltary  and  Giianctal  point  of  view  they 
ought  lo  Wka  op  the  matter,  which  woa  of  great  importance  to 
bhem  all.  Hr.  Yatae  moved  oe  an  amendment  that  it  he  deferred 
for  aix  monihe.  Hr.  Newton  aupporlod  the  proposal  to  introduce 
eleetricity.  and  quoted  statistics  [a  prove  tho  financial  luccoaa  of 
niMijr  doctric  ligfiting  ayaiema  in  London.  A  moat  animated  din- 
munon  enmed,  m  the  course  of  which  Mr.  Bond  montioned  that 
In  coiMeqaonce  of  the  succouful  rosnlts  ol  their  etTorla  in  other 
lowna  tho  Midland  Railway  ConiiMny  had  decided  to  lay  down  an 
laetalUtion  for  a  poiiion  of  their  work*  »i  [.^icosler.  Mr.  Harrott. 
the  ascretary,  aaid  tlio  ligurM  he  gAv«  at  it  previoua  luoeting  were 
thotOQlcbly  reliable.  Ha  bellevod  Ihey  could  ubtwo  a  gooA  instnlla- 
ticn  (or  £1.IXM>.  Thoy  wnntod  a  ItreL-olaaa  sj'Ftuni,  and  he  would 
be  ojipoaed  to  opening  the  tondering  to  competition  and  adoptiuK 
Um  Mwert  eeUmkto.    On  a  rota  beuii;  token,  it  woe  decided  by  79 
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rolee  to  27  to  give  the  committee  the  noceesary  authority  to 
proctot  with  tho  electric  ligliting  systom. 

Bndderafleld.— In  a  month  or  two,  »ay«onoto  in  the  MaiKht*l*r 
Si-iimintr,  Huddcrelield  will  have  a  public  aupply  of  the  electric 
light  avaiinblc.  The  works  are  large  euouffh  to  contain  machinery 
capable  of  gencratrnj;  eleotricily  to  aupply  30,0(J0  lampa,  each  o( 
Hi  c.ii.,  toiiolhor  with  reaerve  pbnt.  There  is  also  jfround  upoo 
which  tho  building  cjin  be  enlarited  at  the  northern  end.  Tbo 
tnocbinery  nlreikdy  pat  In  will  provide  for  9,000  wght-oandlo  llght«[ 
but  it  hiw  been  found  neoeaeary  to  double  the  capai^ity  of  tho 
machinery  in  order  to  meet  Vho  jtreat  and  une^jieeted  demand  for 
the  BUpplv  of  eleotrio  liKbting,  and  it  Is  liojied  chat  the  whol* 
power  will  be  readv  tor  putting  is  operation  by  tho  Slat  of 
October.  The  electnc  generiLtirig  mooblnary  conoists  of  a  high- 
icnaion  altomoling  current  plant  having  an  out|Mt  of  '£iO  unite. 
Four  boilers  of  the  Babcock  and  Wilcox  type  have  been  l^icd,  equal 
lo  SO<l  h  p  in  tho  nKgrcgato,  aupplring  alcam  lo  three  coiiiv>nund 
vertical  oonilonsiiigTiigh-Bpcod  onginca.  which  drive  three  Uorday 
ullomatora,  which  Hup|>ly  electricity  at  a  prcsinro  of  8,000  voll^ 
The  additional  productive  power  referred  to  above  wiil  be  providM 
by  one  Urgemaohine  generating  '2-'l)  oni|,a.  This  pUnt  if  eujiplied 
by  the  Rrusb  Electrioal  Ent^ineerin^'  C-umjiany.  The  lighting  of 
the  nation  will  be  by  means  of  arc  an  J  iiioiindtocent  Umps.  The 
current  is  lo  bo  conroyod  from  the  work*  along  (our  primary  maina 
run  in  conduits,  which  are  prtpor  tnbee  bedded  in  bitumen,  and 

IirotflCte"!  by  cast-iron  casing.  These  have  been  laid  by  Moeets. 
riillondcr  and  Co.,  of  Leaden  ball  street,  London.  The  priinar^ 
luaina  or  cublet>  along  winch  tlio  current  >e  convoyed  aro  of  the  con. 
centria  tyjMi  and  liai-c  been  supplied  by  Messrs,  Siomena  Bro* 
nnd  Co..  Woolwich,  Thcooriduittian<l  inainnftrc  laid  to  ombroca 
the  chief  thoroughfares  within  a  certain  area,  Sevonty-flvo  public 
bodies.  )ioraons,  or  lirms  have  arranged  to  take  the  electric  iiicht. 
Tho  demand  is  equivalent  to  about  9.000  M-o.p,  lamp*,  for  which 
pioviaion  has  already  been  miule.  and  it  ia  said  that  a  couipariwin 
of  other  towns  which  have  had  the  start  with  tho  new  form  of 
lighting,  discloses  consirlsrHble  cnlerpri^e  on  tho  part  o(  tho 
mddorstield  people.  Tli«  cliurgo  made  for  tbo  supply  ot 
electricity  will  be  at  thu  rate  of  ftl   per  lloard  of  Trade  unit. 

Throo-Wlro    Syetam    at    Bradford, —The    following    is    liord 

KoUih**  icport  to  tho  ■■an  and  F.loctricity  Committee  of  Bradford 
on  the  proposed  o"tnn«ion  of  their  syatem:  "  I  have  duly  racolvod 
the prbitaa  raporta of  .Mr.  Sydney  Itnyneaand  Mr.  JamesShoolbrad 
and  other  document*  i>ent  to  mo  in  accordance  with  your  inatrue- 
tiona.  1  have  also  tiod  a  full  dlscusalon  ot  the  whole  aubjeot  in 
conference  with  Mr,  Kayiies  and  Mr.  Slioolbrad,  and  1  have  einoa 
received  a  chart  and  some  further  information  from  Mr.  Bayoea, 
Af1«r  careful  cooiideration  of  the  whole  subject,  I  now  report  a* 
foUowa :  (I)  In  my  opinion  the  best  arrnngemeiit  for  tmpro ting 
Knii  augmontinc  tho  elootricity  »up[ily  according  to  tho  prafent 
limilol  demand  of  the  comimttec  is  thnt  cecommonded  by  Mr. 
Bayues  and  described  in  his  print^ed  report,  according  to  which  a 
third  conductor  ia  brought  back  to  tlio  generating  station,  and  all 
tho  odjufltmonte  to  give  proper  eleotrio  proseuro  to  the  consumers 
are  performed  at  that  etulion  ;  (2)  the  method  proposed  by  Mr. 
Shoolbred,  whether  for  a  throe-wire  syatom  or  a  live-wire  syitem, 
Kccoiding  lo  which  the  adjustmenta  of  the  pressure  for  the 
coneumerf  at  different  narte  of  the  syatem  are  entrusted  lo  aulo- 
nialin  nieehaniain  at  the  feeder  ends,  ia  not  adaptod  to  give  in 
onli'iary  circumstances  tho  re<]uiaite  uwforraity  of  pteejuio  to 
the  CO  USUI  lie  14,  and  is  liable  also  to  serious  dangers  and  objections  i 
<3|  I  do  nut  think  It  prohahlo  thar,  wlion  the  time  comes  for  Bxteo- 
eions  lo  greater  distuncM  it  will  bu  found  advisable  lo  adopt  the 
live-wiro  system,  or  to  go  beyond  the  three- wire  system  :  (4|  it 
Becms  to  me  probable  that  the  best  and  most  ooonomicAl  plan  tor 
extending  to  much  greater  distancea  than  those  ccvoi'cd  by  the 
system  now  in  UF<e  will  be  by  the  eetiiblishment  of  a  second  gene- 
rating station  in  Bomo  conx-unlont  iweition  at  a  diatanoa  of  not 
more  than  one  mile  and  a  half  from  tho  present  generating  slallonj 
(5)  I  have  carefully  considered  the  ijuostion  of  '  nimple  shout' or 
'co>tH">ond  wiiidinj; '  for  the  balancing  motor -generator,  and 
although  1  am  iiiForiiiod  by  Mr.  Baynee  that  cum  pound -wound 
motor  g<>nerH(ors  are  now  in  use  at  Southampton,  and  giva  good 
resutlj)  there,  I  believe  tlml  simple  shunt  winding  will  be  found  to 
give  e(]UHlly  gooil  resulu<in  onlinary  use,  and  to  be  eafor  in  respect 
to  contingencies  of  posaihte  ouuurronoe." 

Wlndeor.— At  the  last  meeting  of  the  Windsor  Sanitary 
Authdiily,  tho  town  clerk  load  somo  correspondonco  from  the 
Huuid  of  Trade  on  lite  subject  ol  tlia  Windsor  and  Eton  Eloctria 
Light  Cumi'any  Willi  resiioot  to  the  <jue«tion  ol  the  ravocatioa  of 
the  oriloc,  Thu  Board  ol  Troile  point  out  that  the  VVlndaor  Com- 
pany  have  failed  to  aatisfy  tbo  Department  that  they  *ra  in  a 
jHwition  fully  and  eflioieiitly  to  discharge  the  duties  and  obliga- 
tions imposed  u|>on  thom  by  the  order,  as  re<|uircd  by  EJootion  7* 
and  that,  in  those  circuiuEtancea.  it  devolves  ujion  the  Board  01 
Trode  to  consider  whether  they  should  not  revoke  tho  order. 
Before,  however,  taking  Lhia  iMurse.  the  Board  of  Trulo  held 
themsetiits  prejiared  to  racalve  any  observations  which  tho  com- 
imny  may  desire  to  offer  on  the  subject.  Mr,  8ydnoy  Morso,  oit 
Kelialf  of  the  Windsor  Glaotrlo  I'ight  Coinpimy,  had  written: 
"  Yuu  no  doubt  are  aware  of  the  dimoulties  there  have  bean  for 
some  time  post  in  the  money  market  which  have  prevantod 
the  progress  in  raising  capital  for  electric  lighting  echeme*- 
Clienta  of  mine  [otiiar  than  the  Windsor  ComiHiny)  are  antici- 
pating the  iiHue  ot  a  large  amount  of  capital,  portions  of  whii^ 
will  bo  available  lor  euch  (chemca  aa  that  of  tho  tVindaor 
and  Eton  Company.  Though  1  cannot  pledge  theeo  olionta 
at  the  moment  to  find  the  reiguirod  capiUil  for  the  Wlndnor 
Company,  thoy  write  me  that  it  aaeins  more  than  probable  that  In 
Uaa  they  wUl  coma  to  iJie  aasialonco  of  the  Windaor  Com|Miny  if 
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^Ihepontioo  prorM  locally  to  bo  m  good  m  i»  ropr««ent«cl.  Mmii- 
liibw  tlio  Mimpuiy  has  «rool«d  piftnt  and  ir  Bnpplving  cutrenl  m 
rupOMlbloin  the  dbtTict,  fully  nnbicipatinf;  that  before  very 
Bil(  tnojr  will  hn  ablv  lo  obtDJn  furthor  cupilnl  nnd  vitcnd  thoir 
nnLiono  Ihroaghoul  tha  entire  area.  Under  thcio  circumntanOM. 
rtnn  the  Board  of  Trade  will  permit  the  conindorntion  of  the 
PMtkm  of  n:v»RiMan  to  BlAnd  over  fer  ihn  prownt."  The  Town 
Icck  Hg|{[ei)t«d  Ibat  th«  bsAt  coiirM  to  w)o|it  would  bo  to  Mgiiin 
a^Mint  ■  comraillee  af  all  lli«  m«mb«ra  of  tlio  Council  wlio  won 
not  inl^rMUd  ia  cilhor  caa  or  eJeclricily,  to  itoa  tlio  eleotric  liftht 
■  miDpany  and  find  out  whetlier  the  oonipany  woutil  bo  Itkoly  «(K>ri 
lla  b«  in  a  bMter  tinancial  porilion  and  be  able  to  comply  wilh  tlis 
|So*nl  of  Tmda  rcqniremcnU.  Thin  iiDi'm«I  to  bo  univcriany 
Ittpproinl,  and  tlio  luggiNiiion  won  nciouiod  on  the  propoiition  of 
r  Councillor  (?antrall,  Mcondod  bj  Councillor  Dyiion. 

Blnatnt^am.  — Tha  quaaCion  of  electric  lighting  u  dealt  with  by 

tba  General  I'urpoMa  Committee  in  the  report  to  bo  pteaonted  nt 

rUioneait  raeatioxof  the  BIrinmtiliain  City  <'oun<!i1.     Notice  havine 

I'been  recmvod  from  the  BirriiiQ^h.tm  Klci^trlc  .Supply  Company  of 

Itboir  intention  to  npply  [luring  tho  proaont  ynar  to  the  Ronnl  of 

PTradetoc  a  further  provioionHl  ordor,  an  hitorviow  betwotin  llio 

apecdal  aub-ooisiailtee  aopoioted  (or  tli«  puriKHw^nd  re[)re«eata 

tlvDB  of  the  oompany  tiOoV  place.    Tho  intention  uf  the  company  i( 

U>  ask  for  authority  to  aupply  electricity  in  the  Edgboston  dintrict 

land  tha  jewellen  quarter,  but  with  citonded  nreua.     The  eom- 

rtaitl«e  had,  tbey  atate,  to  coniidor  whether  they  would   poiinlt 

the   exiitin^  company  to  exMnd   their   area,   or   whethnr   tliay 

would   withhold    tlmir   eoitMlnt   ponding   an   npphi'-Atlon   for  an 

by  Uio  Corpointinn  IhomMllvea      It  wa*  ffllt  llint  conMril 

aid  not.  be  fairly  withheld  on  any  other  Kroiind,  mid   that  if 

h  Corporation   oi^er  ware  applied   for.   It   would    iirobubly    be 

Tliecawary,  tor  the  aooMMful  a«velopm»nt  ol  the  iuntaJlation  in  ihe 

I  hanilaot  tbe  Coruoralioii,  that  t«rmH  ahould  be  arran^nd  with  tho 

Electric  Supply  Company  for  the  purehuae  of  their  existing  uiider- 

tabiiii;.  The  leaaonit  ^nernlly  put  forwatil  in  favour  of  the  aupply 

■of  gut  and  water  by  corpoinlioni  do  not  10001  to  apply  with  nonrty 

lllio  Mme  Ion*  in  tho  coiw  ol  cloctrioity.     There  ia  no  roono|Mily  of 

'lupply  UDiier  tho  Electric  LJfihtinK  Act,  l»iH2,  aa  in   the  com  of 

et  gaa,   nor  ti   tho  aupply  of  oloctricily   like  that,  of  wal«r,  nn 

■baoluto  naeoa'ity  of  oiUCenoe       The  di^turb.uico  of  tho  streets  in 

very  iliiiht,  and  tho  proctioAl  ooutrol  of  the  aaiue  Ih  already  veouroil 

bynifflclentclHu»e«.while  it  can  fioarcoly  be  expected  tlisl  there  will 

LboanyeooooiDy  in  working  expeniienin  tilie  linmUof  the  Corpoiation. 

VTha  oommeratal  ralue  of  the  company 'a  unilsrtnkirii;  ORU  hardly  be 

|Mt«auile<},  but  it  in  evidont  that  in  nirminifham,  at  all  evFiils,  it 

Bh*  to  (Duct  a  lerioa*  computilion  with  a  cheaper  gm  aupply.    The 

Usklng  over  of  Llie  iup(>ly  of  electricity  by  the  Corpotation  ".ould 

hecoaailato  a  large  addition  10  capital  otpoiidlturn  at  the  prctont 

fUDio,  and  It  la  not  likely  that  thJM  uii<enilitiiru  would  \m  lii^fhly 

mnunaratlve.     On  thu  whole,  thu  commillw  reuuinuinnd  tliHt  the 

propoaod  order  of  the  Electric  Supply  tumpany  bn  not  op[>oeed, 

•xoept  npon  olausea,  and  tbnt  the  a|)pli«itton  nnd  rhc  draft  order, 

vhM  aubmitted,  bo  referred  to  the  commiti«c,  with  {wwor  to  toko 

•DCti  aotton  Aji  they  may  think  ciciirablo  for  protecting  tho  intoro'Ui 

of  tho  coiiiuniorii  and  tho  Corporation. 

Abm^eea.— Tho  ulato  of  electric  litihtlnK  in  Abordoen  i«  thoit 
Munmaruind  by  tho  Smiiman:  "  Following  tha  oxanipln  of  tho 
■Mnicifial  authoritloa  In  a  largo  nuiiibor  of  towna  In  Riiglnnd  nii<l 
SooUond.  the  Town  Council  ol  Aberdeen  applii^l  to  I'HrtlHiTiunt 
for  an  RleotHc  UgbUng;  Act,  and  itr«  nuw  hiixity  hiij^hj^J  in 
cairylti);  out  Ita  proriatone,  Thu  coinpulHory  wbedule  of  dtroets  — 
(hat  ia,  thoae  thorough faiua  whiob  it  waa  neoeaaary  under  the  Aot 
to  light  witliin  two  yeora  of  the  paniiing — wore  few  in  number,  and 
laj  entirely  in  the  centre  of  tho  buBinta*  part  of  the  city.  Aotint; 
■nder  tho  advice  of  their  onginoor,  Prof.  Kennedy,  tho  Town 
CouneJI  decided  to  extend  Ihn  area  in  which  current  will  be  firet 
•nppllod  OTor  what   ia   prncticalty   tho    whole  of    tho    buaineas 

B>rtlaii,  and  nearly  aa  for  woat  aa  tho  end  of  Union-atrMt. 
iatribuiing  tnalna  will  accordlnicly  bo  laid  alnne  Caatla*atroBt, 
Union-atreet  to  Boo-Aecord-atreet,  Union -terrace,  Roaamount^ 
viaduct,  Schoolhill,  Uoorge*eireet,  Ul>|>er  Kirkuate,  Bruad'atreet. 
and  Markel^etreeU  It  is  propowd  latter  oti,  iI  tbo  demand  (or 
light  ahould  increaae  aa  faat  aa  it  baa  done  in  other  uiljus  whoru 
Uglit  H  now  to  b«  aupplied,  to  extend  the  liiihtinj;  area  lo  the  very 
veat  end  of  the  city,  and  no  cover  a  large  nwidential  diitrici  there, 
adiitrict  which  in  to  Aberdeen  whnt  the  wegl  end  terrocun  ore  to 
Edinburgh.  An  abowinK  the  incrcABln^  deinancl  for  the  illumimint 
in  GtongDu-.  for  oiaraple,  tho  original  order  waa  for  l'2.«()(l  Inmpi 
ll):hled  nt  one  time  of  it  c.p,.  which  would  moan  about  IH.(kK1 
lampa  actnally  connected,  and  already,  althoujjh  tho  ulatlnii  lina 
only  been  ronnlns  about  acoujiloof  months,  nppllcatlonti  havn  bn^ii 
raeaived,  wo  nnderatand,  lo  connect  more  llinn  'J^.Onn  laniim,  mid 
tA«  anpUcationa  are  cooat*nt1y  ooniln^  In,  ao  that  tho  Cor|K)r»tion 
bavaead  to*it«nd  their  plant,  Aberdeen  laonx  of  tbutu  oitius  in 
wiiteh  the  gaa  ia  under  the  control  of  the  Town  ( oiiucil.  and 
tJie  gaaworks  lie  at  the  OMl  end  of  tha  town,  about  half  a  mile 
beynid  UutJe-atreet.  It  happened  very  fortunately,  aeeing  that 
the  nuuiagemODt  ol  the  olectno  lighting  and  ol  tbs  gas  will  be  ■« 
nisaaiy  oonnected  tLat  an  excellent  nt«  for  a  cealKl  atation  waa 
ftmira  to  be  nvatloble  upon  a  plot  of  land  adjoining  tho  gaaworka. 
b  tbeae  oireumatiuicoa,  the  gfts  coke,  which  it  ia  nroiKwxl  to  iimi 
for  fuel  at  tlio  atation.  can  bo  deliiercd  direct  Into  tho  tunl  bunkora 
from  tho  extating  lino*  of  rails  within  thn  work*  theni>elve«L  Tho 
oastral  elation,  ao  aitualod,  ia  now  in  procoa*  of  erection,  the  walla 
b*hu  already  Mtu  or  Ifift.  above  tho  ground.  The  toliil  coat,  ex- 
Clonv*  of  knd,  but  including  building*,  waa  e*timBte<l  by  the 
MglDWrtO  be  £M,MOi  but  tbe  aolual  coat,  now  that  the  tenders 
haT«b«e«  reoeirM,  haa  been  found  bo  work  out  v«ry  conniderably 
lOM  tlian  tbia  figore.    There  it  good  hope  that  the  work  will  bo 


complotod  bv  the  end  of  the  voar.  It  b  ptoposed  to  char^  Td. 
p«r  Board  of  Trade  unit  tor  lbs  current." 

Tbe  Rottn^ltay  Bteotrle  Traxna.— The  following  letter  from 
Mr.  W.  8.  ('lall  Itaker  Hi'[H)ar«d  In  tho  fittdi  Mtrcury  of  tho  17th 
inat,.  with  reference  lo  the  Kouudhay  olactric  traina :  "  .Vly  atlen- 
lion  haa  been  called  to  a  Moond  ooramunicatlon  on  the  aubject  of 
the  atoppjige  of  electric  c»n,  signed  by  '  A  Frequent  ?ua*«nger,' 
which  ban  appeared  in  the  coiumna  of  your  |)U|wr.  Thia  com- 
munication ia  Karcely  worthy  of  attention,  but  aa  it  ia  poMible 
that  many  people  In  I.codi>  do  not  clearly  undcnlAiid  the  poaition 
of  the  electric  tramway  i->i  a  ii'a  the  f'orparation.  it  may  bo  wall  to 
t»ke  thia  opfiortunity  to  explain.  Tho  Inalallatlan  on  Roundhay- 
rorul  waa  put  in  for  the  jinrfiiwe  of  showing  to  the  Cor|)anttion  and 
the  people  of  Leeik  the  prMiticul  |>OBsibilitlea  of  electric  truotion, 
with  a  view,  in  the  event  of  the  impreaaion  being  (avotirable, 
to  extend  theaystem  throughout  the  borough.  TbepreMUt  eloctrio 
Unefl.  running  as  they  do  from  well  outaide  the  centre  ol  the 
city  to  a  plcosuic  rojort,  have  never  paid  ;  bat,  00  the  contrary, 
havo  caunod  a  wriouB  monetary  lo^  to  mvsell  aince  the  line*  were 
opened.  Tliia,  too,  notwithatanding  the  fact  that  tho  coat  of 
operation  1m  lower  than  that  of  any  other  tramway  in  the  United 
Kingdom,  But  it  i«  easy  (or  anyons  to  undetaMnd  thnt«T«n  if 
the  total  coal  of  operation  were  only  Id.  a  mile.  If  tiM  reoeipta 
wore  only  ^<L  a  mite  a  loag  would  ensue,  For  thU  demonetrativo 
lino,  only  HUflicient  pliintwaji  put  in  to  operat^i  it  v  a  dumonet ration 
instead  of  a*  a  commercial  undortaklnc  ;  and  tho  time  that  it  wo* 
at  Aral  thought  would  be  neceoanry  for  the  purpose  of  auch  demon- 
stration (and  to  onable  tbe  CoriiorBtion  to  got  control  of  tho 
remainder  of  thn  tramway*  in  the  city)  wn*  otimated  at  ono 
year.  Owinf;  to  dehty*,  which  It  ia  uaelo**  to  go  into  at  proaont, 
and  of  wbich  you  arc  wi>ll  aware,  tho  Un*  haa  now  boon  running 
nearly  two  yearr,  and  it  ia  almoct  impoaaiblo,  at  the  preaeut 
time,  to  state  when  the  line*  will  either  be  extended  or 
removed.  This  explanation  abouhl  nnnwer  the  ipiealion  aa  to 
why  a  dupticato  pliinl  has  not  twen  put  down  (or  Itoundhay-road. 
Ae  re^arne  the  coet  of  o|wrating  ivith  a  reservi;  plant,  lliia  would 
not  be  any  hii;her  but  probably  tower  than  the  cost  of  working 
with  a  single  set  of  machinery.  As  most  intelligent  [icople  am 
aware  th.'Xt  tho  production  of  mechanical  |jower  on  n  larger  scale 
ia  mote  ooonoiiilcal  than  on  a  enmller.  ihould  the  line  be  extended 
to  twice  llH  present  lunulh  with  a  reeervo  plant,  the  cost  would 
remain  the  Mime,  or  would  be  lower.  It  whh  with  regret  that  the 
lines  wore  rMpiMvl,  :u<  vii-  alwaya  endeavour  to  grant  every  oon 
1-enionae  to  our  cuBtomum:  but  oompulaory  examination  of  the 
machinery  on  the  part,  ol  tho  inaurem,  «lc, ,  bare  csuaed  a*,  much 
agojniit  our  will,  to  ntop  for  the  short  time  neoeaaary  t«  enable 
iiuch  inspection  to  be  mode." 

Dnbltn  Soutliem  Tramwaya  ParlUnMiiiary  Sniialry,— The 

first  ifaiHwiiy  case  to  whith  the  hichIpI  i-Uii»«e  wore  applied  waa 
that  uf  the  I'ublin  Houthem  Uivtriot  Tramway*  Bill,  which  came 
last,  Friday  before  thu  Select  Commitloe  of  the  Houae  ol  Common*, 
over  which  Mr.  Samuel  Honre  preaide>1,  Th"  object  ol  the  Bill  1* 
to  aulhorine  tho  Uno  of  mcchunical  )iDWer  in  the  norking  of  tho 
Dublin  Southern  l>i»triot  Trnmwnyn.  and  to  cnnblo  the  company 
to  ncipiire  tho  nndortaking  of  the  HUckrock  and  Kingstown  Iram- 
wiiy*  fonifmny-  Mr.  Crip]*,  QC.^  and  Mr  J.  IJ.  Flt^Oi'old 
HpiMuirod  for  the  promotora,  and  Mr.  Pembroke  Rtnphens,  (J.C, 
Him  Mr.  Cliirunl  for  the  petitionom  against  the  Bill— tho  ItnhllD, 
Wicklow,  and  Wexford  ElaUway  Company.  Mr.  Cripiu,  in  open- 
ing the  case  fur  the  promol4a«,  mid  tho  |ioint  in  dispute  between 
the  promotora  and  their  opponentti  na4  a  vury  narrow  one. 
Really  the  only  (loint  waa  what  form  of  prot«otive  clau*o 
should  be  innorteH  in  the  Bill  in  ooler  to  onjiuro  that 
no  damage  ahould  bo  done  to  the  milway  oompany'a  rail- 
way aignal*  by  tho  a*e  of  olcctiical  iiowor  along  the  tramway 
llnoa.  Oneof  tho  puijioiiQ*  of  thn  Bill  wo*  to  have  a  thoiougli 
service  in  tho  hand*  of  one  comiiany,  and  with  one  gauge  from 
Italkey  to  Dublin,  He  undersUKXi  that  tho  petitioner*  desired  to 
ftay  lo  that  committee  tliat  the  tramway  company  should  not  be 
allowei)  to  use  eleotrioal  power  at  all.  If  they  were  allowed  to 
use  it  they  nhuutd  do  ao  under  certain  rVftrictions,  TMn  qiieation 
of  prolEctive  clause*  hod  been  ooneiderc)  by  the  Joint  Committee 
on  Eleotricul  I'owenafleran  emguiry  which  hwtiMl  fur  aliirgu number 
of  days.  It  was  shown  l>pfore  tbnt  committee  tbnt  electrical 
power  was  both  the  beat  syatom  from  a  ]>ubUc  point  of  view,  and, 
what  wa«  more  important,  was  the  choopo*t.  The  joint  committee 
hod  prepared  a  model  elauao.  and  ho  believed  their  report  hod  tmen 
htid  npon  the  table.  Whether  that  claune  wo*  favourable  to  Iho 
tramway  oom|>nny  or  tho  rail wav  oompanv,  tho  promotcmof  tho  Bill 
would  bo  prepared  lo  accept  that  model  clanac.  At  thi*  point  a 
pionf  of  Iho  re[>oi't  of  the  joint  cnminltloo  waa  produced,  and 
.Mr.  Cri].,ps  rowl  the  model  cIho*v,  which  slai«d  the  undertakers 
should,  in  using  the  electric  )iow«rs  of  thi«  Act.  employ  inaulatad 
rotunis  or  uninsulated  mefillic  leturiia  of  low  rMiataoee.  The 
great  <iuastion  before  the  joint  committ««  was  whether  llie  earth 
return  should  be  direct  or  accidonlel,  and  thi*  clause  seemed  lo  be 
■i  compiDmisD.  Then  the  clanso  staled  that  the  undertaker* 
ahould  be  iMbject  to  cortnin  rr,^ulationd  in  the  schedule,  and  thab 
tJiey  should  take  all  roiuionabtc  and  proper  [irecnntiona.  Than 
there  wa*  a  penalty  clause.  There  wa*  a  proviso  that  thia  claoaa 
did  not  apply  to  electric  lighting  purpoac*.  He  undertook  in  tha 
fullest  posalble  way  to  Insort  that  model  clause.  Ho  wouh)  aak 
tlie  cainiiiltleo  under  theao  circnmslAnco*  not  to  aak  thna  to  call 
expert  witneaeea  at  enormous  cost  and  Ut  go  over  the  eaao  again, 
Hr.  Pembroke  8t«pheiia  aikid  there  were  other  t>oinU  at  iaane 
beaUee  that  of  the  protective  claiiees,  Tho  petitioners  urged  that 
thu  eroction  and  nuuntonanco  of  polea  and  wires  for  the  carrying 
of  electrical  ouitenta  along  tbe  tramway  would  be  injutiouii  to  the 
potitionen.    Tbey  also  urged  that  powetv  to  work  the  trBaiv(a.t«. 


Lby  meohknickl  or  eleotrical  power  ■mom  ia  contravnittion  of  the  ox- 

rprMB  pnirui[onB  in  the  AoU  aathorUmi;  tlii"  trnmwoy.  llin  Aft. 

only  bein)i  [kuuoiI  by  Purlinaionl  undor  l.hci  [irovimon  tliitli  llit< 

tinmnny  should  bn  w-nrkcd   by  horvo  powor.     Thoy  (urtlicr  *iil>- 

.  mittcd  that  it  wQiitd  bo  in  oontravontion  Co  Ibeordor  io  uuiiiicil 

■of  tho  I^rd-Uniilonnnt,  onil   Uiat  tli«  wurkiiiv  of  ihia  truumay 

rbv  elootriclty  oonld  not  tail  lu  intikt  injury  on  lbs  p«titionvrB 

VVki»  bramn-ajr  niii  absoluloly  parallel  witb  the  nulu-uv,  nJmiiKt 

[touohing  al  come  poiata,  arxTnt  onopoint,  at  nil  «vont«.  aetunlly 

ariDg  Ibe  nilway.     H«  accqitod  the  model  cIbom  aa  far  >■  it 

Dtv  bat  the  nmin  point  iru  whothor  this  eompanv  ahould  havf* 

ilectricftl  power  or  not.     Mr.  ('ripm  aald  h«  woqld  call  ovld«nr« 

|nt  thai  point.     Mr.  Rpnfrnololtl.  C  B..  wm  Qral  called,  and  raid 

I  had  oxamlnod  th«  routo  of  this  tramiray.     Ho  wb«  of  opinion 

At  If  proper  )irot«(;:tiv«  olau«w  were  iniwrMd  in  the  Bill,  tborc 

■Wat  no  objection  [o  the  u<e  of  electriolty  on  thin  tramway  from 

f>  railway   [loLnt  of  view.     Electiifia]   power  on   iramwavi   wa* 

[both  convenient  and  choop.     Oon  ouminod.  witnea*  adinUt«d 

.  that    oi'Dtvthinit     ihould    bo    dono    to    protoct     th«    railway 

timai».    Mr.  A.  Sicmono.  who   *Aid   he   had  a  laive  «xnerien<M 

of  flUcCric   traction   In   various  iiatta  of   the    world,   said  tbore 

wa»  not   th«  nnallast   tttton   why  the  eleotrii-a]  eyBlem  *bauh] 

Mt  b«  uaed   in   thi«  oaaa.     It  was  a  very  simple  oiuo.     Cmm- 

^kuEned,  witnen  anid  the  railw^  would  be  jirotected  by  the 

KBoafd  of  Trade,  and  the  Board  of  Trade  oould  not  allow  n  lyiitcm 

'(faat  was  likoly  to  interfere  with  onythlntr  aUo.    There  wu  no 

daDger  it  there  wu  pro|ior  workmnnnhip.     In  aaiwor  to  the  ohnlr- 

nuui,  witnon g^ro  an  inntanoo  of  a continirntal  irnmwny  woikod 

eloctrieallj   eroHini;   a    railway  on   the    teivl.      Mr.    Petiibroke 

Stephana     nrirod     that     If     tlio     ooniniitMe     waie     jfoinp      to 

pOM     tho     BUI,    at     loMt     they     *huuld     <tieure     IhM     there 

should     be    a    profier   local     emjulry     and     kafeguard     bufon." 

aoythlDe  waa  dooe.  m  aa  to  prsrent  any  miichief  happening. 

Mr.  W.  X..  I'ayno,  iw'i'tal  manager  of  tlie  Dublin,  Wioklow,  and 

Wexford  Ilaifway  Compuny.  wu  than  eoUod.     Ho  mid  the  wiro* 

bv  which  the  Kijtnnhi  wero  worked  would  bo  iMrallol  witli  and  very 

oLoM  to  thn  propoaod  ovorhoad  wir«a  for  tho  tramway.    Tho  tram. 

way  ctOMcd  tho  railway.     Th«y  wore  In  an  exceptional  poHitlon  In 

Iroland  In  refercoce  to  the  main  block  eignal  etatlona.    Tho  staff 

U«  under  the  wilntHO'soonUoI,  but  the  mainMnanoe  wa*  taken 

charge  of  by  the  Poat  Office^    He  oonaidered  that  the  model 

elaDW  did  not  in  thin  oaae  fpve  tJie  railway  company  mlGaient  pro. 

tection.     He  thought  that   the  proiior  mnintonanco  of  the  tram- 

way  company')  olortrieal   nymcro  would  doijcnd   to  a  i;i"«>t  extent 

Upon    ila  fioancliU  poiition,  and   if  thnt  ai<i  not  bconmo   botlor 

bnan  it  wa«  at  proHOl,  It  would   hn  a  voiy  bod   look  out.     Ho 

thought  it  a  {Treat  hanlfiii|i  that  tho  railway  oainpany  »)ioiiM  not 

bftvo  an  opportunity  of   being  heard  before  the  koiud  of  Trade 

before  the  use  of  olootridty  waa  aanetioned  apon  IhU  tramway. 

CroH-oxominod,  witnom  mid  the  block   »y«toro  on  Iho   Dublin, 

Wicklow.  and  Weifoid   Raliwoy  wnn   tho  bout  in  tiie  country. 

Mr.  Laniidnn.  CE..  sii]>nrlntondDnt  of  the  electrical  ilopartment 

of  the  Midland   Railway,  uave  acleollflc  ovtdenoo  witli  ronrd  to 

•laotric  traction,  and  Huld   if  they  bad  a  Irainway  woritenby  tho 

•lectrioal  ainisai  they  must  have  [)ro)wr  protection.     Mr.  Cripm 

aiireed.     Mr.  Harriaon,  funeral  innnaKer  of  the  LoniJon  and  Norliv 

Weitem  Rail  way  Com  fHiny,  wasneitL'Dlted.undNkidif  huwn«[es|ioii- 

•iblo  for  the  conduct  of  the  Dublin   llailway  Cum|jiiiiy.  he   ahouliJ 

viow  the  introduction  of  tliii  oloctric  traniway  with  the  vorygroatost 

appichcnnion.  If  there  wa«  th«  allffhleNt  poratbility  of  the  imal]e«t 

intorraiition  with  railway  alKnah)  It  would  be  a  very  wrioui  tnottcr. 

Mr.  Cripp*  rei^iod  on  bohalf  of  tlio  promolor*.   Mr.  Clay,  unllcitor 

to  the  pToinoI«r*,  wan  then  called  to  (fivo  formal  proof  of  tho  un- 

oooteftod  iiortion  of  th»  preaniblo.     After  nonHutcallon  ivith  hia 

00llaeKue«,   the   ohairnmn   announoed   that   (he    ooininittoo    liad 

deoidod  Ihst  the  preainhl»  vm  proved,  and  they  uud«t«li>oil  tiinl 

model  olauaea  would  be  put  in   the  Bill.     The  prooeedin^  ueri) 

tlion  adjourned,  in  order  that  the  Bill  might  bo  brought  up  in  it« 

Itnal  form. 


PROVISIONAL  PATENTS,  1898, 


JctT  10. 
I.1SG3.  A  new  er  tmpievcd  meana  or  anteniaUcAlly  rcKnlatlnK 

the    brnili«>    o[   dynamo-clcctrlo    maotalnea.       lli'iliriil. 

Oiiwuld    It.iddi,    I,    \V;Liiiici  plitoo,    Old    TcaDunl,   Man- 

chiHiter. 

JlTLT  II. 
13108.  taiprevenenta    tn    eleotrle    batterlea.      .Tamoa     Ilanr)' 

Muon   nnO   .Mftnd   Van   Ihirworkon.   n2,  Chanccr^'lanc, 

London.     (Coiiiplole  tiicrir'u-jition.) 
IMI2.  t)Bpr«Teni«Bta    la   antomatle  recniaMre  far   M*atrla 

geaeTatere      Eujfon  Tonrady.  56,  Low-«troot.  KoiKhloy. 
13440.  iMprevemeota  conDootod  with  or  relating  to  metera  er 

tnatmnieota  for  meaanrlns  eleetrlcMy.     i^'olii  Hcinricb 

Aschner,  6.  Lordstreot,  LivcrpooL      iComplele  apecificn- 

lion.) 
tmitroToiaeitta     In     alootrlo    railway    alg:nal«,       Knink 

Kuiilluii   ABpinnll,   *,M,  Bouthamplou  building,  Chunoery- 

huie,  Londun. 
IStSSf.  Aa   Imprevad    etoedle    bell.      Berthold    Zoiuwhol,    40, 

Chaooery-lane,  London.     (Complete  epecifloation.) 

Jri.r  12. 
IvprereniaaM     la     raDse-Sftder*.    and     la     eleetrloal 

applbUMee   for  troiumltttaic  the  IsdloatleBa  oT   tho 

•ane    to   m    dUtaaoe.     Aicbibold    Itair    and     \ViUiam 

Stroud,  IM,  St.  Vinccnt-*treet,  Ghutfow. 


ia<M7 


1:1872, 


137il 


i:;77.t. 
i:t7-4. 

1377!!. 
1.1792. 


Safety   taaalated    clip    for    extntctUig    and    replaolng 

eloctrlc  fanea.     Clarwoce  D'OvI^y  Hiitohins,  Ho!ly-Kr<iVe, 

hV'lULini   ilill,  Middlcaoi, 
Tho  production  or  nretDaUoamlde  eompoUDCU  by  aeana 

of  •leotrolyala.      Henty  Bduntil   No»'lon,   0.    Brentn'e- 

buildingn,  Chan  eery  la  n^^,  lyjiidon.     (Tliw  FarbnnfiibrikeB 

vormni*  Kriodricli  liAyor  and  Co  ,  (Jermaiiyj 
Improvamenta    In    eleotrls    are    laaipe.     Alfred    David 

I.-wiB   nnil   Frnok    Michael    Ijowin.   6,    |{rWiiu'«-boildinK*, 

Clinnecrj'Jane.  I»ndnn- 
An  ItDinwod  <trr  aleotrolytleal  pToeaia  fttr  the  produs- 

tlim   eC  an   alley   of  lead  and   aadltim  or  petaMluB. 

Clauds  Theodore  Jamen  Vnutio,  I.  (juocn  Victoria-atreot, 

London. 

jtri.v  la. 

laaprovementa  In  tfynamo  oleolrlo  maoblnoa.     .Uphooso 

Isidore  Cravinr,  lOI.  Floot  itrect,  I^flndoii. 
An   ttaprered   electrlo  olock      Kuriiiu'i    Wuhboter,    S5, 

<*hanvery.U»e.  London. 
Improvamenta  la  or  relating  to  telegraptale  type  print- 
ing apparataa.     Eu^vno  Magnin.  18,  Itiiokini;hain-itreot, 

Btraiid.  London 
InproTOBiaDie  ralatlng  to  galvonomatere.    Carl  Ludwif> 

Itudol[>h    F>n4»t    MenL!<>n.    4.i,    l^oiilh.impton.bujldint^ 

Chancery- lane,  London. 

Jm-T  14. 
ImprevemoDU    la   apparatus     for   tvanamlttlng     (•!«• 

graphic    ladleatlng.   and   otbor  analegaua  algoala  «r 

movononta  by  maana   of  aleetrlo   eurranta.     Andtow 

Bit  la    Rniwn    and     William    f.-itccner    Kintf     IM,    St. 

V'liiciJiil-etrw!l,  (.ilaagow. 
App.iratus  far  tbo  oleotiolytle  predoallan  of  bUaohlag 

lipoid,     (jirl  K'.'lli'Uf,  4(>,  Lincoln'*  lim. field*,  Lijndan. 
JrT.v  I'l, 
InprapomeatB  to  oonneetlag  to  alno  roda  of  liOelanohe 

«r  otber  galvanlo  battorloa.    Gtag^an  and  Co  ,  I.tmltol. 

16.  Ufiiicr  Tliiiiniui  »Lii-iil,  I/>nd<>n. 
Improved  maaiw  of  wartdng  and  o>ntrelllog  olDotrW 

alevatora.     Mifibaol   Holroyd  Smith.   161.   TriiiiLy  rond, 

Upper  Tiiotln^-,  1-oiidoii. 
Inprovomenta  In    are  lampa.     Sidney    Alfred   Hunter, 

'23.  Houtbaniploii  biiildinpi,  <'hanci.>ry-lane,  lAindon. 
A  moana  of  malnlalnlBg  Ibo  haman  body  la  eleetrloal 

eannoRtlun    with    the     earth        Kldii'Va    Spralt      11, 

iltnde-Kt.reiet,    MauolieBter-ai)uare,    Uindon.       {.Complete 

■peoificntion.) 
Imprevamanta  In  telephone  elroalta.     .luriccn  Jacobmn 

-Miller,      'ii,      Soutlmiii|.lon-l)niM!nt,'-,      Choncoty-Iaoc, 

Lund  on. 
Fluid -operated  electric    ewlieliee.      Joan  Joaeph    Paul 

Clariot,  G3,  Chancery -lane,  London. 


SPECIFICATIONS  PUBLISHED. 

1880. 
2M.  Eloetrlc  lamp*.     Swan.     (Fourth  edition.) 

1B81. 
4174.  Dootrlc  lampa,  eto.     Brewer.    (Ediaon.)    (Thiid  edition.) 

107:!!).  Blootrle   motor*,    ete.       t'urtiii    and    other*.      (Socond 

edition,} 

1BM9. 
18!):^,  Dyni ma. electric  maehlnea,    ete.      Swinbunia     [Second 

OiHliun  ) 

1'i:)lU,  Elcuttlo  bjllorloa.     Federman. 

174:^S.  Electromotor  and  rotary  fui.     Koyce. 

SSt;.*>7.   InoandeaooBt  lompa.     Kiiud. 

1  sii:i. 

102:43.  Eleotrede  platea  for  aoeondary  bitterloe.     Ilofmann 
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NOTES. 


I 


Black  Forest. — Electric  transmiBaion  of  power  luu 
been  utitttod  for  the  cotton  mill  at  St.  Blaiio,  in  tho  Stuck 
Poreet^ 

Ele«tro technology. — A  manual  of  eloctrotschnology 
in  Oerioui  hu  recently  been  tMiietl  by  C.  Gnrtlaktl  and 
E.  Stracker. 

QoBoa.— The  c»])acttj  of  the  plant  l»  be  inatatled  for 
the  public  ligfatin;;  of  Oenoa  vill  be  800  arcs.  The  mains 
will  be  undcrfirotint). 

HilAD  Tramway. — The  inaoRUration  of  accumulator 
electric  cart  on  tbo  tramway  from  Milan  to  Monza  took 
place  on  the  20ih  iiiBt. 

Bariiun  Aoonmalator.  —  An  accumulator  whone 
active  material  i»  coMpuned  of  peroxide  of  barium  i»  used 
by  fl.  Lchmano,  a  Qernian  electrical  eagineer.  The  liquid 
is  a  solution  of  barium  in  water. 

Tbeatr«-LiBlitiDs  at  Verdan. — The  new  iheatra  at 
Verdun  is  lighted  tbruugboiit  with  electric  light  in  two 
distinct  curreute,  one  fed  by  current  direct  from  the  mains 
mA  tbo  other  from  accumulators,  so  that  in  no  likely  case 
will  (here  be  compluto  extinction. 

BlaokenioK  of  Lamps. — Elihu  Thomson  thinks  that 
lampacaonol  be  mulu  which  u-ill  not  blacken  nndileterioruto, 
if  carbon  be  adhered  to  as  niiiterial ;  "  and  carbon  as  yet 
seeme  to  bo  the  best  material  in  existence — it  ia  so  on 
acoourtl  of  itJt  iufusibility  and  it«  apparent  volatility." 

ZAns'Distanoo  Tolepbones. — It  is  not  only  to  the 
telegraph  ihikl  longdisuncu  telephones  will  bo  rivals.  Tho 
railway  comjuinies  also  in  America,  it  is  said,  feel  the  elTect, 
a*  many  directors  of  companies  and  others  who  used  to 
travel  now  use  the  telephone  to  Ulk  over  afTairs  on  Hoard 
days. 

Electric  FlshlQg  Boat.— The  fisbiog  boat "  Matador,' 
owned  by  Mr.  SchcIlbLip,  aays  a  ShefBeld  pagwr,  has  just 
arrived  at  Grimsby  from  Bremen.  This  boat  is  moved 
entirely  by  electricity,  and  is  a  now  departure  altogether 
in  the  fishing  trade.  The  vessel  is  now  lyin);  in  the 
Grimsby  Pi»h  Dock,  and  is  attracting  considerable  attention. 

Fatal  Acoldent. — We  regret  to  learn  ot  the  death  by 
drowning  on  Tuesday  at  Hampton  .on  Thames  of  Mr.  W.  C 
Palmer,  aged  33,  an  electrical  engineer,  who  was  employed 
on  the  staff  of  the  General  Klectric  Power  and  Traction 
Company.  Mr.  Palmer  has  only  recently  joined  this  com- 
pany, and  his  untimely  death  is  extremely  regretted  by  all, 
especially  those  associated  with  him  in  his  profession. 

Heebanioal  Engineers. — Among  the  papeia  to  be 
read  al  the  forthcoming  annual  meeting  of  the  Institution 
of  Mechanical  Engineers,  to  be  hel<l  at  Middlesbrough  next 
month,  are  the  following :  "  Desoription  of  Electric  Itock- 
drilUog  Machinery  at  the  Carlin  IIiw  Ironstone  Mines  in 
Cleveland,"  by  Mr.  A.  I^  Stevenion,  of  Durham ;  and 
"  Oq  the  Artificial  Lighting  of  Workshops,"  by  Mr. 
Benjamin  A.  Dobson,  of  Bolton. 

UsboD. — ^Tho  gas  comiKiny  at  Lisbon  has  lost  some  nf 
its  Lai^eet  customers,  who  have  sot  up  their  own  electric 
lighting  instalUttoRs.  The  spinning  mills  of  Dasgenatats, 
Wcstbalon-Lcmaitre,  and  Lcmaitro  Bros,  have  been  6tl«d 
up  by  M.  See,  of  Lille,  and  the  other  great  firm  of  Fouquet- 
Lemaitte  has  had  electric  light  since  1890.  This  instal- 
latjon  was  supplied  by  Satittor-Harl6.  English  firms  do  not 
BBom  to  be  able  to  secure  many  instalUtioos  in  the  district. 

Electrical  Indeslng. — A  handsome  number  is  to 
baud  III  the  technical  nugaxine  EMrical  Eriffintfriiuf  (S65, 
The  Kookery,  Chicago),  giving  some  well  printed  views  of 
the  exhibition,  accompanied  by  a  guide  to  the  exhibits,  by 


the  editor,  Mr.  De  Land.  But  tho  most  usefol  feature  of 
this  journal  is  tho  oxtendol  and  careful  index  to  electrical 
literature,  with  short  summaries  of  the  interesting  general 
articles,  which  no  doubt  proves  very  valuable  as  a  "  review 
of  reviews." 

Exhibition  at  Porto  Rico. — The  Science  and  Art 
DepartmDtit  have  received  through  the  Foreign  Office 
particulars  of  an  exhibition  to  bo  held  in  November  next 
to  commemorate  the  tour  hundredth  anniversary  of  the 
discovery  of  Porto  Rico.  Exhibitors  are  iuvited  to  send 
objects  that  are  or  may  become  articles  of  commerce. 
Exhibits  will  be  admitted  free  of  duty,  and  no  charge  will 
be  made  for  space.  Application  must  be  made  by 
September  1st. 

Telephones  on  Railways. — A  paper  was  recently 
read  by  G.  Diimont  and  E.  Burnheim  before  tho  Acad^mle 
dos  Sciences  on  the  tise  of  telephones  on  railways.  M. 
Dumont  pointed  out  that  it  has  been  only  during  tho  last 
year  or  two  that  telephones  have  been  used  on  railways, 
and  he  investigates  the  conditions  of  their  application, 
what  uses  are  made  of  the  telephone,  and  what  might  be 
done.  M.  Bernbeim  described  the  variuus  systems  of  tele- 
phones utilised,  and  the  advautages  of  particular  forma  of 
instruments. 

Llgbtlner  of  Eataaries  and  Rivers. —Dealing  with 
this  subject  before  the  Maritime  Congress,  Mr.  W.  T. 
Douglas,  consulting  engineer  to  the  Trinity  House,  said, 
with  roKard  to  electricity  for  this  piiriwse,  that  in  the  form 
of  incandescent  lamps  it  was  a  source  of  illumination  which 
had  many  advantages  whore  the  central  station  was  not  too 
far  distant  from  the  beacon  lights,  and  more  particularly 
where  the  central  station  was  in  the  hands  of  port  autho- 
rities. In  New  York  Harbour  tho  electric  light  was 
employed  to  define  Gedney's  Channel ;  there  100-c.p. 
incandescent  lamps,  with  three  loops  in  Uio  filament,  were 
attached  to  spar  buoys  placed  1,000ft,  apart. 

UCbt  Diffiisera.~M.  R^ll^ird,  writing  to  the  Soci^tA 
do  Physique  with  reference  to  the  recent  proposal  for 
making  glass  for  arc  lanterns  corrugated  on  both  sides, 
mentions  that  in  1879  Bre^uet  supplied  30  large  lamps  for 
the  Havre  harbour  works.  At  first  the  lantern  glass  was 
painted  while,  but  as  ihis  obscured  the  light  too  much,  be 
had  the  idea  of  replacing  the  glass  by  two  sheets  of  the 
ordinary  corruKaled  ^lass  of  commerce  placed  with  the 
corrugations  at  right  angles.  This  had  the  desired  effect ; 
the  lantern  became  luminous  over  its  whole  surface,  and 
the  deep  shadows  were  softened.  The  only  objection  is 
that  the  ground  and  object  present  a  slightly  mottled 
a[>[>uai'unce,  but  this  inconvenience  was  of  no  importance 
with  the  heavy  work  done  in  the  shops. 

Boiler  Efficiency. — Teau  have  been  made  in  Sheffield 
with  Oaics's  automatic  register  as  applied  to  steam  boilers, 
so  as  to  raise  the  efficiency  without  smoke.  Three  trials 
have  been  made — two  at  the  works  of  Charles  Cammell 
and  Co.,  Limited,  and  one  at  Messrs.  Walker  and  Hall's 
works.  The  tests  made,  it  is  said,  showed  conclusively 
that  smoke  can,  in  the  case  of  steam  boilers,  be  prevented 
by  various  appliances,  and  with  considerable  economy  in 
the  cousumptioi)  of  fuel.  Mr.  B.  M.  Fletcher,  of  West- 
minster, who  conducted  the  Met8,MMee  h  regards  the  first 
two  ti'iaU  that  the  appliance  tested  being  of  simple  cou- 
Blruciion  and  automatic,  showed  itself  to  be  a  successful 
means  uf  raising  lioiler  efficiency  without  smoke,  and  that 
it  can  be  used  by  a  comparatively  careless  and  ignorant 
flokor. 

Combined  Arc  Lamp  and  Post. — A  novel  kind  of 
arc  lamp  has  been  constructed  by  Kudolph  Hunter,  of 
Philadelphia,  for  the  General    Electric    Com^nj.    Tb« 


object  is  to  reduce  the  ireigtit  of  the  lanji  to  the  least  poa- 
eible  amount,  »o  as  to  allow  the  use  of  a  light  and  graceful 
polo-  This  h  accomplished  by  putting  all  the  heavy  regu- 
ilatiDf;  mechanism  of  the  1ain;>  inside  ihe  top  of  the  polo  tind 
pDct  in  the  lamp  proper  at  all.  The  lamp  is  connected  to 
the  regulftting  gear  by  n  fine  iriio,  nnd  itself  contains 
nothing  but  the  carbon- holders  and  means  to  food 
the  carbons.  The  projection  arm  which  carries  the  lamp 
I  jointod,  and  cfin  bo  lowered  for  clu/ining  aTid  reliliiig  the 
imp.  This lampis  illustrated  in  the  ElKlrwii !F"rlil(Jii\y  8), 
vbere  it  is  stated  that  the  combined  post  and  lamp  has 
been  exhibited  in  Philadelphia  with  entire  success.  The 
pole  is  of  hollow  metal ;  the  whole  is  of  very  light  con - 
Btruction,  and  is  meant  to  su|>ersede  the  ung»iniy  structures 
now  so  often  met  with  in  street^  lighting  by  arc  lamps. 

A  Royal  Societies'  Clob. — Under  the  title  of  the 
[tyal  Societies'  Club,  a  club  is  being  formed  which  will 
bave  for  iia  chief  aim  the  bringing  together  of  members  of 
the  Koyal  and  learned  societies  under  the  usual  condition* 
of  club  life,  afiording  opportunities  of  social  r^tinhn  for  the 
cUss  of  members  to  which  the  new  club  wilt  specially 
appeal.  The  membership  is  to  be  limited  eiclusively  to 
presidents,  members  of  council,  fellows  and  members  of  the 
principal  Royal  and  learned  societies  of  the  United 
Kingdom,  India,  and  the  Colonics,  academicians  and 
asHouiittCM  of  the  Royal  Academies,  together  with  the 
presidents,  members  of  convocation,  and  professors  of  the 
universities  and  various  Royal  institutions.  Premises 
comjH-ising  the  whole  of  the  block  63,  St.  James's-street 
have  been  secured  for  the  club-house,  which,  ii  is  expected, 
will  bo  ready  for  occupation  early  in  OotoWr.  A  special 
feature  of  the  elub  will  be  an  extensive  lecture-room  avail- 
able for  the  use  of  the  societies  embraced  in  the  constitu- 
tion of  the  club,  or  members  thereof,  for  holding  meetings. 
The  temporary  ofHcas  are  8,  Waterloo-place,  Pall-mall,  S.  W. 

Ooebel  Lamps.— The  Goehet  lamp  case  is  proceeding 
merrily  in  the  Milwaukee  Courts  with  all  the  concomitantB 
of  the  stilTcst  legal  fighle.  Affidavits  of  the  strongest  kind 
abound — those  on  Goebel's  side  alone  now  numbers  upwards 
of  260;  accusations  of  absolute  misrepresentation,  fraud, 
bribery,  and  perjury  are  common  incidents.  The  Columbia 
Company  have  issued  a  splendid  portrait  of  the  old  man, 
meant  to  produre  a  favourable  impression.  Mr.  Clarence 
Seward  allcgei  that  the  glass  tubing  out  of  which  the 
famous  Goebel  Ismps  wore  made  was  purchased  on 
September  2«.  Ifi!t2  ;  that  lamp  No.  4  was  made  by 
Aug.  Hyer  at  468,  Grand-street,  Now  York  ;  that 
Goebel  only  showed  oil  tamps  on  his  telescojie ;  and 
that  most  of  the  aflidavits  were  signed  without  knovr- 
ledge  of  the  contents.  Max  Hoffmann,  a  saloon -keeper, 
testified  that  Goebel,  junior,  had  said:  "That  is  a 
nice  kind  of  a  judge ;  if  he  bad  dropped  on  Nos.  1,  3,  and 
3,  instead  of  4,  be  would  be  nearer  hitting  the  nail  on  the 
head.  I  made  those  lamiw."  On  Goebel's  side,  Mr.  J.  E. 
Brill  tectitied  he  bad  seen  the  lamps  or  others  like  them  in 
Goebel's  shop  in  1S90.  Henry  Oocbel,  jun.,  teaiiSed  that 
Max  HolTmaTiH  had  tried  to  bribe  bim  to  go  on  the  other 
side  for  20,000dol.,  and  go  out  of  the  country  with  a 
permsnont  position  in  the  company ;  that  ho  had  led 
noHmann  on,  to  sue  what  he  would  aay,  and  then  wont 
immt^diately  to  relate  the  conversation  to  Mr.  Konyon,  the 
counsel.  The  judge's  decision  in  this  interesting  case  was 
exiwcted  by  the  ITth  lost.,  but  we  have  not  yet  had 
particulars. 

A  Load  Telephoae. — A  loud-speaking  telephone  hoe 
been  devised  by  Mr.  Graham,  of  the  Eioctrio  Wiring  and 
Fittings  Ctiinpiiny,  2,  Princes' street,  Westminster.  In  this 
case,  the  usual  induction  coU  has  been  di»oarded,  and  the 
two  instruments,  transmitter  and  receiver,  are  directly  con- 


nected in  circuit  with  the  line  and  the  battery.  The  trane- 
mittor  of  A  at  one  end  of  the  line  is  connected  to  the 
receiver  of  B  at  the  other  end.  As  this  arrangement  only 
permits  of  A  speaking  to  B,  and  not  of  B  replying  to  A 
without  a  change  of  the  connections  and  a  substitution  of 
apparatus,  two  separate  lines  are  employed  having  a 
common  return  wiie.  Un  the  second  lino  the  transmitter 
o(  B  is  directly  connected  to  the  recwver  of  A.  The 
two  correspond  en  ts  can  thus  talk  quite  freely  with 
each  other,  and  as  the  receivers  speak  out  so  as  to  be 
heard  in  any  part  of  a  room  conversation  can  be  carried 
on  by  each  [lerson  simply  speaking  to  his  transmitter. 
This  apparatus  is  attached  to  flexible  conductors  and  is 
bel<l  in  the  hand.  To  open  a  conversation  it  is  sufficient 
to  pick  up  the  portable  transmitter  and  press  a  button  in 
its  casing  so  as  to  establish  the  circuit,  then  speak  into  it. 
The  receiver  at  the  other  end  acts  as  its  own  call.bell  by 
the  loudness  of  its  voice,  and  the  response  comes  ecjually 
prom|)t  and  loud.  The  user  has,  therefore,  no  need  to 
listen  carefully  with  one  or  two  receivers  bald  up  to  his 
head.  All  he  has  to  do  is  upeak  into  his  transmitter  and 
keep  his  ears  open.  The  apparatus  is  chiefly  intended  for 
domestic  service  from  one  part  to  another  of  a  house,  office, 
or  workshop. 

Storagre  Battery  Tosts. — An  exhaustive  and  elaborate 
report  by  I'rofx,  John  W.  Langley  and  Chas.  T.  Mabery  is 
published  on  the  Fo<rd -Washburn  storage  cell,  in  which 
its  electrical,  chemical,  and  mechanical  properties  are 
thoroughly  couBiderod.  As  a  result  of  the  teat  the 
following  conclusions  are  given  :  (1)  The  cells  have  not 
appreciably  changed  their  internal  resistance  during  two 
months'  constant  use,  when  tested  under  similar  conditions. 
(2)  Vibration  and  shaking,  continued  for  an  aggregate  of 
422  hours,  did  not  increase  the  internal  resistance,  (3)  The 
ampere  capacity  of  the  cells  is  150  hours  whon  tested  to 
exhaustion,  and  when  drawn  down  to  one  volt  a  cell  holds 
133  anipere-houri  at  a  lO-ampere  rate  of  discharge.  (4)  The 
practical  working  limits  of  voltage  are  from  two  volts  to  one 
volt.  (5)  The  cells  do  not  show  any  marked  tendency 
to  sulphating,  and  their  internal  resistance  is  not  perma- 
nently raised  thereby.  (6)  During  the  interval  covered  by 
this  report  neither  large  rates  of  charging  and  discharging 
nor  a  prolonged  course  of  vibration,  imitating  that  of  a 
street  car,  produces  any  measurable  deterioration  of  plates. 
In  this  res|>ect  the  Ford- Washburn  cell  was  in  marked  con- 
trast to  a  cell  of  the  grid  tjpe  used  for  comparison.  (7) 
The  ampere  efficiency  varied  from  73  to  S6  per  cent.,  and 
the  energy  efficiency  from  55  to  72  per  cent.  (8)  The 
electrical  and  mechanical  hard  treatment  to  which  the  colls 
were  subjected  in  their  handling  was  excessive,  and 
indicates  that  they  have  the  qualities  to  withstand  rough 
usage  in  practice.  No  measurable  impairment  of  them  was 
developed  by  exceptionally  severe  electrical  and  mechanical 
usage  during  two  months. 

Eleotro-optiOB. — M.  Basset  has  published  in  La  Nature 
an  interesting  review  of  the  situation  of  the  present  know- 
led);e  of  electro  optics.  The  author  describes  the  action  of 
the  electromagnetic  lield  upon  light  as  one  of  the  most 
attractive  branches  of  optics.  He  divides  the  discoveries 
made  up  to  the  present  into  four  groups  :  (1)  The  oxperi 
mcnts  of  F'araday,  showing  that  when  a  beam  of  polarised 
light  is  transmitted  across  a  magnetised  medium  space,  a 
rotation  of  the  plane  of  polarisation  is  produced  ;  (2)  the 
experiments  of  Kerr,  showing  that  the  action  of  electro- 
static force  on  a  trans[)urent  medium  consista  in  con- 
verting it  into  a  medium  optically  equivalent  to  a  crystal 
with  single  axis,  this  axis  being  in  the  direction  of  the 
face  ;  (3)  experiments  of  Ken  un  the  rellucuon  of  polarised 
light  on  the  surface  of  a  roSector  of  magnetised  iron,  show- 
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ing  that  a  rototion  of  the  plane  of  iralarisaUon  of  the  light 
r«Bcct«cl  is  [uvduced,  this  rotation  being  in  certain  casea 
In  tbo  same  direction,  iind  in  otbor*  in  the  opposito  dircc- 
tiou  of  the  auip«riaii  current,  which  may  bu  coiiceive<l 
u  producing  the  magnetic  force;  (4)  esperimenU  of 
Knodt  OD  the  rellectiun  of  light  by  iron,  cobalt,  or 
nidcel  wbon  magnetiaed,  xnd  alio  on  the  triinsini*«ion 
of  light  through  thin  magnetised  slices  of  this  metal. 
Althoagh  Hall's  effect  teeou  to  bo  intimsttcly  connected  to 
the  action  of  a  magnetic  field  or  light,  this  connection  is 
not  yet  established  beyond  contrndiction.  After  hnving 
disciuiiod  the  conclusions  which  nxay  be  drawn  from  Kerr's 
..uperiments  on  the  ciTcct  of  eloctrostAtic  force,  M.  Basset 
IndieaUi  the  follovring  experimeuts  as  being  yet  required  : 
(1)  Experimonte  on  the  reflection  of  light  by  a  trans- 
pairent  tDagnetiaed  medium  —  Kucb  as  gluM,  porcbloride 
froii,  and  itleo,  if  possible,  liquid  oxygen ;  (2)  exjieiimenta 
oil  redection  by  mAgnctisod  metals  and  ou  the  transmission 
of  light  through  these  metnis,  special  attention  being 
given  to  the  effecU  produced  by  the  non-lnminoiis  purts  of 
thes[)ectrum  ;  (3)  experiments  on  refleclion  by  electrified 
metallic  reflectors. 

Bbip  Xloctrio  Lights. — In  the  course  of  a  paper  on 
"Ship  Lights  and  Collisions,'' read  last  week  before  the 
Maritime  Cungrese,  Mr.  J.  Konwani  pointed  out  the  dis- 
abilities attending  the  use  of  many  white  miuthiy.id  and 
anchor  lights  and  coloured  lights  of  simitar  construction. 
Ue  said  that  he  had  always  advocated  the  common  increase 
in  power  of  all  the  lights,  and  the  use  of  an  iliuminant  in 
the  oolourod  side-lights  aa  would  nullify  the  reduction  of 
(lower  through  colour,  and  so  render  the  emerging  beams 
of  all  the  lighta  jpproximalely  equal  in  irtteuaity.  lu  this 
way  the  throe  lights  of  a  moving  steam  vessel,  or  the  two 
ligbU  of  a  moving  sailing  voasol,  may  bo  seen  at  the  maximum 
dbtaoce  possible  to  their  position  and  elevation,  and  may 
afford  ao  unmistakable  signal  of  the  course  the  vu&set  is 
keeping.  He  said  that  electricity  was  the  only  convenient 
means  to  effect  Ibis,  and  he  had  arranged  some  years  ago 
an  incandescent  lamp  of  about  100  c.p.  for  the  red  light,  and 
another  of  about  200  c.p.  (or  the  green  light,  together  with, 
for  the  latter,  a  particular  tint  of  green  gl^s,  which  had 
since  been  adopted  as  a  standard  by  the  Board  of  Trade. 
Id  this  condition,  the  sidelight  bewns  wore  equal  in 
intensity  with  the  masthead  beam.  The  "  Roslin  Castle," 
of  the  Castle  l^ine  of  Sir  Donald  Currie,  was  the  Knt  to 
adopt  ibis  plan  of  equal  lights.  It  had  been  quite  successful 
there,  though  the  earlier  forms  of  the  apparatus  had  boon 
much  improved  since  lb94,  when  he  first  publicly  urged 
the  jiktiL  There  was  at  present  an  abundance  of  electric 
lighting  on  board  the  finest  ships,  and  in  the  case  of  a  few 
it  bod  been  appliod  lo  the  side-lights,  but  not  for  the  moat 
part  in  the  best  maimer,  or  with  any  reference  to  equality 
of  beam.  There  was  no  longer  any  oHicial  objection  to 
eleotfic  aide  lights,  and  it  might  be  confidently  predicted 
that  in  a  few  years  electricity  would  displace  every  other 
iUunuoant  for  ship  lights,  and  even  for  land  light*,  because 
its  surpassing  power  could  be  combined  with  a  largely 
reduced  siu)  of  apparatus,  and  with  a  striking  economy  of 
cost  per  unit  of  light. 

Blackening  of  Lamps. — We  mentioned  the  other 
week  Frof.  Klihu  Thomson's  ideas  on  the  volatilisation  of 
carbons.  Further  deiatla  of  hia  views,  from  a  paper  on 
"The  Life  of  Incandescenl  Lamps,"  will  be  interesting.  Ue 
saya  thit  carbon  is  as  yet  the  host  material  for  that  purpose 
known,  and  is  so  from  its  infusibility  and  volatility.  It 
Mtoally  does  soften  at  extremely  high  terai>eratures,  and 
will  bend  readily  when  so  softened.  It  does  not  melt  at 
tbo  highest  known  temperature,  hut  it  readily  vapourisei 
in  the  are  fauopL     It  is  very  probable  that  carbon,  iufusible 


as  it  seems,  could  be  fused  at  arc  temperatures  while  under 
pressure.  Tbus,  an  electric  arc  in  an  inert  gas  at  high 
pressure  would  probably  drip  melted  carbon,  which  would 
form  graphite  in  masses  or  crystals.  The  deterioration  of 
incandescent  lamfis  has  often  been  laid  to  the  bombardment 
of  gas  molecules,  but  Prof.  Thomson  has  long  boon  con- 
vinced that  in  a  well-exhausted  lamp  it  is  due  almost 
entirely  to  evaporation  by  high  temperature.  Just  aa  ice 
evaporates  in  vacuo,  so  carbon  acquires  in  vacuo  a  certain 
volatility  at  an  increasing  rate  of  the  temperature.  He 
assumes  thai  ibo  vacuum  is  so  good  that  none  of  the  visible 
discharge  of  current  takes  place,  which  of  courpo  wears  tho 
filament  by  actual  carriago  of  carbon.  He  thinks  that  it 
would  be  very  strange  if  carbon  maintained  at  so  high  a 
temperature  in  a  vacuum  did  not  evaporate  at  all,  as  it  ia 
well  known  that  almost  all  substances  raixci)  to  a  sufficiently 
high  temperature  do  give  off  insensible  vupours,  and  that 
melted  metals  frequently  behave  as  mercury  does  at  the 
ordinary  temperature ;  the  presence  of  foreign  substances 
and  gases  will  in  some  instances  accelerate  the  action  and 
in  others  retard  it.  A  ceilain  evaporation  takes  place 
indc|jendent  of  the  size  of  the  bulb,  from  which  it  follows 
that  the  age-coating  wUl  be  less  as  the  size  of  bulb  increases, 
as  the  deposit  will  be  thinner  over  a  large  surface.  If  two 
lamps  were  made,  one  with  the  smallest  possible  bulb,  and 
tlie  other  with  a  large  bulb,  the  former  would  be  opacjue 
when  the  latter  would  be  only  slightly  darkened.  Ureat 
stress  is  laid  on  the  uniformity  of  the  filament.  It  appears 
true,  he  says,  that  the  limit  of  practical  improvement  in 
the  eHiciency  of  incandescent  lamps  is  found  in  the  proper- 
ties  of  the  element  carbon,  and  particularly  its  volatility. 
No  other  less  volatile  substance  has  yet  been  found,  and 
carbon  aa  pure  and  perfect  in  structure  us  possible  is  likely 
to  hold  its  pl.-kce,  at  least  for  some  lime  to  come,  as  the 
material  for  incandescent  lamps. 

Eleotrio  Beacons. — A  ptper  by  M.  D.  Lo.  Oalto,  of 
Naples,  was  presented   last  week  before  tho  fourth  section 
of  the  Maritime  Congress,  dealing  with  harbour  ligbtti,  light 
buoys,  and  beaoons  in  Italy.     As  far  as  electric  beacons 
were  concerned,  the  .author  said  that  enquiries   into  the 
subject  had  recently  been    made  at  Naples.     It  was  found 
that   with  the  exception  of  the  light  installed  in  IBH  on 
the  Las  Fuercas  reef  in  the  Bay  of  Cadiz,  no  similar  lights 
were  at  present  in  use  in  Europe.     In  this  case  the  iUumi* 
nating  power  ia  supplied  by  two  six-cell  Dikniell  batteries, 
and    the    incandescent    lamp    is    only   of     1    c,p.  —  i.e., 
4  volts  K  1  ampere  =  4  watts.      The   author  said  that 
the    disadvantages    of    this   be;icon     wore  tho   very    low 
intensity  of  the   lamp  and   the  employment  of  a  clock- 
work apparatus  working  for  a  considerable  time.     It  was, 
of  course,  true  that  the  oj>lical  apparatus  might  develop  a 
high  coelhcient,  but  in  any  case  the  intensity  of  this  small 
light  on  the  horiiontnl  plane  could  never  be  very  con- 
spicuous 1  and  although  under  the  special  circumstances,  ^ 
where  it  requires  lo  be  seen  only  from  a  short  distance,  itfl 
might  be   sutGciently   suitable,   it  is   too   feeble  a  light" 
for  ordinary  purposes.       With  regard  to   tbo   clockwork 
mechanism,  this  might  certainly  work  with  regularity  for 
some  time,  but  it  could  not,  with  the  most  perfect  workman-      i 
ship  and  careful  maintenance,  bo  looked  upon  as  really^J 
reliable,    and   any   interruption  of  the  action   in  the  Laa^^ 
Puercas  beacon  would  at  once  cause  the  fight   to  bo  extin- 
guished.   The  Harbour  Works  Department  at  Naples  had 
been  desirous  of  studying  a  3c[>.  lamp,  and  they  mada^_ 
somu  experiments  with  a  sixth-order  light  on  the  head  o^| 
the  San  Vinceuzo  pier,  so  as  to  test  the  optical  retiilt.   Thii 
vrsLS  sufficiently  satisfactory   to  make  it  probable  that  the 
combination    of    a  sixth-order     lantern     with    a    Swan 
lamp  of  12  volts  and  one  ampere  would  in  many   casM, 


I  a  Bufficieatly  effective  danger  tagaal ;  but  Uiis  optical 
nit  was  deprivei]  o(  much  of  iu  importAnct  by 
the  question  of  renewals  of  the  balleriea.  The  author 
couuluded  that  for  the  present  the  electric  lii^htiog  of 
beacons    with    self -con  taiiied    gencnitora    of   tb«   energy 

(uirod  possessed  no  special  advantages ;  and  that 
'itnoe  such  oxcolleot  resulta  were  attained  by  Pintsch's 
light,  the  electric  light  might  be  sot  aside  so  far  lu  thcso 
objecta  are  coneeroed.  Id  some  cases  electric  lighting 
might  be  practicable  by  convoying  tho  curront  by  cable 
from  the  shore ;  but  the  system  would,  acconling  to  the 
author,  be  very  costly,  and  would  involve  greater  pre- 
cautions in  protection  of  each  end  of  the  cable  thnn  might 
be  justified  by  the  object. 

Commoreial  Prodaotion  of  Ozone. — The  value  of 
Onone  iLs  a  deo<loriser  and  disinfectant  Is  well  known,  and 
it  is  conceded  by  all  who  are  familiar  with   its   characlci 
that  it  is  capable  of  rendering  many  valuable  serviL-es,  not 
only  lor  therapeutic  or  sanitary  purposes,  but  in  chemistry 
and  in  several  industrial  jirocesses.     Tlie  diiliciilty,  how- 
ever, has  hitherto  been  the  economical  production  of  this 
valuable  agent  on  a  commercial  scale.     The  subject  hoe  for 
many  years  past  formed  the  study  of  most  of  the  leuding 
chemists    of    this   and    other    countries.     Bunsen    yeais 
ago    pointed    out    that    there    were   hundreds    of    uses 
for  ozone   if    only   it    could    be    made  in    large   quan- 
tities   at    a    low    price,  white    Faraday,    in     1851,    in    u 
lecture  before  the  Koyal  Society,  jiointed  out  a   number 
of    useful    reauitji    attending    its    u*o,    and    affirmed    it 
to  bo  a  most  ready  and    powerful   oxidiser.      The   late 
Dr.  Werner  Siemens  appears  to  have  been  tho  first,  in 
I8S7,  to  construct  an  electrical  oeouising  lube,  and  he  has 
been   followed   by  Von  Babo,  Boanes,  Ladd,  and   many 
others.    Tho  practical  results,   howovor,  appear  to  have 
been  but  limited,  and  the  only  outcome,  so  far  as  we  are 
aware,  is  the  production  of  small  quantities  of  oeone  in 
closed  tubes,  and  its  limit«d  use  in  some  of  the  hospitals 
oo   the  Continent.     Among    others    who    have   long  and 
closely  followed  up  this  question  is  M.  Emile  Andreoti, 
whoiie  researches  have  led  to  tho  perfecting  by  him  of  a 
system  of    producing  OKOnu  on  u  practically  commercial 
scale  with,  it  is  stated,  marked  economy.     In  this  process, 
which   is    in    operation    at  Messrs.   Allen  and   Uanbury's 
works  at  Bethnal  Green,  metallic  open  oxonisors  are  used,  in 
contradistinction  to  the  closed  and  delicately  constructed 
gbss  apparatus  hitherto  employed.     An  alternating  current 
is  produced  by  a  dynamo,  and  is  conducted  to  a  transformer 
which  converts  it  from  the  ordinary  pressure  of,  aay,  100 
volts  toS,000or  lO.OOO  volts.     This  high-tension  current 
is  conducted  to  metaltie  electrodes,  which  are  constructed 
with  thousands  of  points,  and  a  condenser  charge  is  obtained 
by  means  of  which  the  oxygen  around  the  points  is  con- 
densed or  ozonised.     M.  Andreoli  found,  says  the   Th/un, 
that  OKune  was  generated  in  far  larger  quantities  by  means 
of  point-bearing  electrodes  than  when  the  electrodes  are  flat 
surfaces  on  which  the  tension  is  weak  and  uniform.     The 
electricteitaionisat  its  maximum  when  there  are  shatppoints 
from  which  the  discharge  escapes,  so  to  speak,  in  acontinuons 
How.     In  one  form  of  ozoniser  he  uses  a  series  of  metallic 
tapes  of  small  section — each  edge  of  which  is  serrated  like 
a  saw,  the  tapes  being  strung,  gridiron  fashion,  in  a  fram& 
The  points  giveamuch  higher  percentageof  oxygen  oiionised, 
a  full  5  |)6r  cunt,  of  the  oxygen  of  the  air  being  osonised, 
it  is  stated,  at  the  ordinary  lomperaturo,  and  under  ordinary 
conditions  by  M.  Andreoli's  apparatu*.     Other  forme  of 
OKonisers  are  employed  for  particular  puiposes. 

Zloctrioity  ia  Gas-Pipes. — The  piercing  of  gas-pipes 
at  Paris  electrically  has  given  rise  to  much  heart-searching 
on  the  part  of  both  electrical  and  gas  com|)aniu«.     An 


accident  which  occurred  on  March  2,  1891,  in  the  restau- 
nint  Ijarno  was  a  clew  instance  of  short  circuit — a  kind  of 
case  that  does  not  occur  frequently.     High-tension  mains 
were  led  into  a  service  box  at  2,500  and  1,800  volts— the 
firnt  for  public  lighting  and  the  latter  fur  charging  accumu- 
latora—low-tension  mains  at  110  volts   for  private  lighting 
also  were  jointed  at  the  box,  and  one  of  these  touched 
a  gas-pipe.      The  workmen,  instead  of    advising  the  gas 
company,    had     built    the    gas-ptpo  into  tho     brickwork, 
and     by    some   means    a    short    circuit    had    occurred, 
piercing    some    crater-like    holes    in    the    pipe,  and   an 
explosion   occurred.      It  did    not  seem    that  there  was 
actually  contact ;  a  little  water  intervening  affording  tho 
necessary  resistant  path  to  give  off  sufficient  heat  to  luolt 
tho  load.     Tho  accident  in  the  rue  Notre  Dame  da  Lorette 
(June  5,  1693)   was  apparently  due  to  electrolysis.     Two 
box  covers   were  blown  into  the  air,  knocking  a  woman 
over.     They  were  replaced,  but  twice  after  were  blown 
up  again  the  same  evening.     The  explanation  given  is  as 
follows :  The  subsoil  in  Paris  is  calcareous  orsulphatctl  broken 
material.  When  a  leakage  of  electricity  occurs,  the  current 
returns  by  the  gaa-pipes,  passing  through  the  surrounding 
soil,  forming  to  this  extent  an  electrolytic  bath — cable  and 
gas'pipe  being  the  two  electrodes,  and  the  soil,  imjjregnated 
with    water   often    slightly    acid,    being    the    electrolyte. 
Experience   shows  this  to  be  the  case.     When  a  leakage 
is    sought,    its     presence     is     accompanied     by     beating 
of     the     surrounding    soil,   the    gas-pipe    ia    electrified, 
and   in  the  surrounding  calcareous  soil  the  lead  of  the 
pipes  is  covered    with  a  powdery    layer   of    carbonate 
and  hydro- carbonate  of  le.id  mixed  with  oxide  of  load. 
This  formation  of  carbonate  and  oxide  causes  thinning  of 
tho  pipe  and  eventual  perforation.     The  Edison   ComiKtny 
since  the  accident  at  the  corner  of  the   me  Br^da  hsTe 
replaced  their  conduits  of  glased  earthenware  by  cement 
conduits  on  the  Clerc  system,  which,  it  is  stated,  are  mora 
g-j«-prDo[  ;  all  which  goes  to  prove  that  special  prec.ttilions 
must  be  taken  for  the   prevention  of   accidents  of  this 
nature.     The  commission  instituted  by  the  decrees  of  1884 
and   1885   hail   preparol   rules  (or  laying  mains,  but  bad 
made  no   mention  of   gas-piping,   save  to  say  it  was   not 
to  be   used   ns  a  return   for   electric  mains.     After  the 
Larue    explosion     a     new     commission     was     instituted 
which  drew   up   regulations   dealing   with   the  following 
points:    (1)    Kind    of    insulation    for    cables    in    metallic 
coverings;  (2)  ineulacion  of  said  cables  as  regards  other 
mains — gas,   water,    compressed  air,   etc. ;    (3)    abMliitS 
prohibition  of  inclusion  in  any  manhole  for  eleetrtc  mains 
Ibe  pipes  of  any  other  service;  {i)  the  arrangement  of 
pipes  and  conductors  in  these  manholes  ;  (.'))  obligation  to 
notify  the  Other  companies  when  coming  across  thffir  mains ; 
(6)  obligation  to  thoroughly  lest  every  detail  of  the  electric 
network  at  least  once  a  year.     The  recommendations  of  the 
commission  are  embodied  in  carefully  drawn  up  regulations 
carried   out  under  the  control  of  the  municipal    service 
engiueei's.      The    companies   interested  are   heartily    co- 
operating to  prevent  the  recurrence  of  accidents. 

A  Now  BoUer-Flaa  Oovor. — The  usual  practice  with 
boilers  of  the  Lancashire  and  Cornish  horizontal  type  of 
covering  in  the  side  and  end  fines  with  curved  flue  covert, 
and  surmounting  them  with  several  inches,  say,  din.  to 
18in.,  of  brickwork,  is  not  a  very  economical  or  advan- 
tageous method  in  the  long  run.  For  instance,  when 
it  is  desired  to  insiioct  the  boiler  or  clean  the  tlues, 
it  is  found  to  bo  an  expensive  matter  tg  remove 
the  covering  over  the  tops  of  the  flues,  and  tho 
consequence  is  that  it  is  rarely  removed  and  replacol. 
The  roBult*  of  this  are  that  the  operations  of  cleaning 
Knd    inspection    have    to   be    conducted    in    the    dark. 
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tba  flaes  do  not  got  properly  cool,  sikI  tb«re  is  loss  of  tiniQ 
iu  allow-ing  iheoi  to  cool  tafficientiy  to  )>efmit  ji  man  to 
enur  ibem,  wbiUt  at  the  Httma  limo  tfao  working  wat«r- 
UiM  outaula  tbo  pUtM  cannot  be  examined  without  taking 
off  ttie  brickwork.  Botidos  these  there  are  other  dis- 
BidvaoUgea,  one  being  the  groat  ezpeuaa  neceasary 
in  MM  of  a  thorough  examination  of  the  boilor 
being  requireil.  Mr.  G.  C.  Taylor,  of  HeUby,  nfl^r 
Warrington,  haa,  boirover,  devised  a  fine  cover  and  com- 
pOAition  which  overcome  thece  difficuliioi.  The  arrange- 
ment coDsistt  in  building  up  the  brickwork  straight  up  to 
where  the  flue  cover  U  to  rest,  and  rinhl  round  the  back 
and  side  of  the  side  and  buck  flues,  As  the  thickness  of 
the  flue  cover  and  composition  k  only  about  4in.,  or  more 
if  Deeessary,  the  flue  can  generally  be  raised  up  liin.  higher 
Bod  still  be  under  the  water-lino  with  safety.  This  method 
tfaereforo  gives  one  scjuare  foot  more  flue  boating  surface 
per  foot  in  length  and  around  the  back  of  the  boiler. 
With  a  30ft.  by  7fl.  boiler  this  arrangement  affords  an 
extra  heuing  surfaco  of  about  33  square  feet  Over  the 
top  of  the  boiler,  but  not  in  cont^ict  with  it,  are  arreingod 
saddle-ironi,  which  are  carried  down  just  below  the  lop  of 
tbe  brickwork ;  at  thoir  lower  ends  the  saddle-irons  carry  a 
loDgitodinal  t«e<bar,  attached  to  tbom  by  an  iron  pin,  and 
whiob,  together  with  the  brickwork,  mipportt  the  flat  iron 
&ae  cover,  which  is  surmounted  by  the  composition,  makioj; 
tt  tigbt  jotnL  A  compensating  screw  bolt  is  provided 
to  more  or  level  the  saddle-irons,  and  as  the  latter 
are  not  attached  to  the  boilor  in  any  way,  and  as  the 
flue  cover  is  not  connected  with  it,  the  boiler  is  true 
to  expund  without  a  masa  of  brickwork  resting  upon  it. 
This  typo  of  flue  cover  was,  in  November  I»st,  fitted  to  a 
S3ft^  by  Tft.  Lancashire  boiler  at  the  works  oF  the  Tele- 
graph Uaniifauturing  Company,  Limited,  ut  Hulsby.  In 
tbis  caso  two  side  Sues  and  onti  back  Hue  were  uncovered, 
the  eoot  removed,  and  the  Taylor  flue  covers  and  com- 
podtioD  substituted,  the  whole  of  tbo  work  being  accum- 
plisbod  and  the  boiler  ready  for  firing  up  in  about  throe 
hours  at  a  cost  for  labour  of  3b.  Cd.  Aftor  six  month*' 
working,  tlie  ironwork  of  the  flue  covers  was  found  to  be 
)D  an  excellent  condition,  and  no  deterioration  was  per- 
cvptibie.  The  same  oom|>any  have  had  anoiber  boilor 
similarly  equipped.  Among  the  advantages  claimed  for 
this  system  may  be  mentioned  that  the  flue*  can  be  opened 
•ndaoy  part  of  tho  boiler  examined  and  the  flue  covors 
nfjacvd  in  loss  than  half  -  an  hour  ;  that  when  the 
covers  aro  removed  tho  whole  of  the  side  and  end  flues 
■re  open  and  the  boiler  ox|HMed  to  daylight ;  that  tho 
flow  oool  down  in  half  the  time  if  opened,  thus  saving  time 
On  int)»cction  and  cleaning ;  that  any  leakage  is  more 
readily  discovered  and  rendered  accessible ;  that  the  com- 
position ia  a  non-conductor  and  can  bo  reuxed  at  small 
Bxpcnu,  and  is  free  from  acid  or  anything  likely  to  injure 
the  btHler  ;  and  that  the  increased  beating  surface  afforded 
by  tbo  system,  and  the  more  frequent  cleaning  of  the  flues, 
result  in  a  saving  of  fuel  and  an  inoreaaed  horse-power 
obtainable  from  the  boiler. 

BleotropbyBlology. — Some  further  particulars  are  to 
haod  with  regard  to  the  experiments  by  M.  Leduo  on 
■Iteniating  electrostatic  currents.  When  an  electrostatic 
naefaine  is  worked  and  a  series  of  sparks  apparently  con- 
(taaoas  pass  between  the  knobs,  the  conductors  are,  as  is 
well  knoirn,  subject  to  variations  of  potential — in  fact,  to 
electric  vibration.  These  vibrations  aro  utilised  by  M. 
Leduc  to  produce  other  alternating  or  vibratory  currents. 
U  a  Leydon  jar  is  suspended  by  a  rod  from  its  inner 
eoMiog  to  each  of  the  conductors  of  the  machine,  and  the 
aztaroal  coatings  of  the  two  jars  are  connected  by  a 
bigb-retistance  circuit,  the  internal  coatings  become  part  ol 


the  condnctors.     Electric  vibrations  of  reverse  nature  taks 
place  at  the  time  instant  of  time  on  tlie  two  inner  coatings, 
one  rising  as  the  otlicr  falls,  and  the  vibration  is  communU^I 
catod  to  tho  outer  coalings,  so  that  on  the  circuit  connecting^ 
them  a  vibratory  current  ia  set  up.    The  resistance  between 
the  out«r  coatings  should  be  such  that  tho  total  capacity  of 
the  Loydon  jars  is  proportioned  to  the  output  of  the  machine. 
If,   for  instance,  tJie   two  coatings   are  connected    by    aj 
circuit  of  negligible  resistance,  the  conductors  (of  which  lbs] 
coatings  form  part)  having  too  large  a  capacity,  tbo  sparks 
become  intermittent,    and   a  vibratory  current  in  the  true 
senno   of  the    word   ia  not  obtained.     But   with  a   high 
resistance   between   the  external  coating,   oscillatory  dia-fl 
charges   could    not  be  producc<]  between  these  coatings.^ 
The    experiments    were  carried   out   with   a   Wimahurst 
machine    having   two  glass   plates    2ft.   diameter.     Tho 
vibratory  currents  obtained  by  the  moaits  of  electrostatic 
machines  have  properties  similar  to  but  not  identical  with 
those  used  by  Mr.  Tesla.  Conductors  carrying  those  currents 
become  luminous,  and,  under  good  experimental  conditions, 
give  from  their  whole  surface  brusblike  discharges  difTering 
much  in  intensity  and  other  characteristics  from  those  of  h 
electrostatic  electricity.     By  varying  that  form  of  tho  con-^| 
dnctors  and  by  bringing  other  conductors  ne;tr,  very  varying  ~ 
and  very  beautiful  luminous  effects  are  produced.     The      i 
best  arrangement  to  carry  out  tbis  experiment  consists  infl 
putting  one  of  the  external    coatings  to  earth    and    cou-^ 
necting  the  other  with  a  hanging  chain  in  contact  by  a 
point  with    the    base   oE   the   machine.     If   the  hanging 
chain    of     the    preceding    exporimont    is    covered    with^ 
an   indiarubbor    tube,   and   this    lube   is    taken   in   ths^J 
hand,  it  becomes  luminous  as  if    phosph orescent  by   the 
production  ol    short    bru«h  discharges,   in   the    form   of 
an  aura  between   tho  hand  and  the  tube  ;  the  eensation  ia 
not  painful.     H  a  Tesla  tube  is  brought  near  to  the  free 
conductor,  it  lights  up  at  a  considerable  distance  away,  and 
ii   the  balls  of  the  exciters  are  separated  so  aa  to  suppreas 
tbe   alternations    while    inci  easing  the   tension,   the  tubo      i 
becomes  dark,  and  must  be  brought  ranch  nearer  to  ligh1^| 
up  again.      An  incandescent   lamp   bulb   suspended    on 
tho    free    conductor    becomes    luminous,    and    its    lumi- 
nosity  increa.sea  if    touched.     This   lamp  and    the    india- 
rubber    tube    itself    are    both    strongly   attracted    by  t^_ 
conductor    in    communication  with  earth — by  tbe  handJH 
for  instance.     The   same  experiment   made   with    static 
electricity  gives  an  attraction    followed    by  a  rupuUion,_ 
while  with  these  vibratory  currents  only  attraction  is  pr 
duced.     These  higb-tension  alternating  curronts  obtaino 
with  static  machines   are    nottcod  to   have,  as  we  hav 
already  mentioned,  a    greut    effect   on   the    seiuory    and 
motor   nerves.     One    electrode    ia    sufficients     A    blunt 
metallic     point    is    used,    mounted    on   a   glass   handle, 
attached  to  the  free  chain  of  one  of  the  extenial   coat- 
ings;   tbis  point   moved  ovor  the  skin,  when  passing   a 
motor  or  sensor  nerve,  excites  the  norvo  throughout  its 
whole  distribution   beneath  the  electrode.    The  sentatioa, 
thmugbout  tbo  region  covered  by  the  nerve  is  so  plain  ths 
it  allows  the  distribution  to  bo  mapped  out.     MM.  Pellafe 
(lariol,  and   D'Arsonval    veriBcd    these    oxperimenia 
M.  Lcduc.      But  tbe  experiment  which  caused  the  moat 
interest  and  surprise  was  the  production  of  muscular  con- 
traction at  a  distance  by  the  aid  of  currenlji  themtolves 
produced  in  the  human  body  by  induction.    Tbe  observer 
being  placotl  iietween  the  machine  and  a  live  frog,  if  be 
moves  his  hand  near  to  the  frog  as  if  to  point  at  it  with  his 
forefinger,  oven  at  tho  distance  o(  no  much  a*  a  yard  away, 
the  muscles  begin  to  contract     If  tbe  hand  is  moveil  n4 
or  farther  away,  theae  movements  aro  inscribod  on 
myograph  by  thi£  new  kind  of  galvunoecope. 
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ARC  UGBTING. 

{Coi^ued  JTom  fage  56. ) 

TVnPtt-KsJUiny.— The  greateat  field  for  arc  liKbling  is 
undotibUtlly  that  of  the  illumination  of  the  Hlreota  iiml 
public  thoroughforee  of  towna,  and  now  that  »ome  of  our 
|lDDet  important  cities  are  bavins  oentrjil  utations  put  down, 
there  ia  j^eat  proapecc  that  toe  dull,  miserable  gas  lighta 
will  quickly  diauppuar,  to  make  room  for  the  brilliant  light 
of  the  electric  arc.  Nobody  can  fail  to  maik  the  great 
oontraat  presctilod  when  passing  from  a  district  lighted  by 
arcB  ititi)  one  iightod  by  gas— the  latter  in  comparison  wiili 
the  furmor  i«  a  region  of  j^looin.  In  England  it  is  very 
.iddom  that  mic  comes  across  a  town  tlmt  in  ileccnily  lighted 
by  gas,  and  even  then  it  ia  confined  to  the  few  important 
Btroota,  but  the  proKresaive  spirit  of  the  ago  and  the 
mode  of  life  in  thin  nineteenth  century  demand  what 
QoHbe  in  his  dying  moments  vainly  sought  for.  "  Light; 
more  light!"  was  the  cry  of  thai  giant  of  intelfect, 
and  as  hia  wonderful  mind  groped  in  the  dark,  sn 
do  we,  in  a  physical  sense,  It  is  the  elfect  of  ihn  con- 
trast between  gas  and  electric  lighting  th:it  will  <lo  more 
to  further  the  adoption  of  the  latter  than  anything 
else.  People  that  visit  a  town  brilliantly  lighted  by  the 
new  illuminant  will  feel  the  gloom  and  semi-darkness  of 
their  own  gas  lij-htcii  town  in  a  tenfold  degree,  for  when  a 
bigber  standard  in  runchud,  no  matter  in  wh;it,  the  old  one 
i«  dwarfed  in  value,  and  n*  ihe  gas  Hame  supplanied  the 
rushlight  in  itK  lighting  [wwers,  so  will  the  electric  light 
supplant  gat  lijjlit.  Next  lo  drainage,  one  of  ibe  voiy  greatest 
bles*ingi  a  town  can  have  is  good  ti>;ht  ami  plenty  of  it ; 
not  merely  for  personal  convenience  in  getting  about  in 
tlic  street*,  but  for  the  whole  waifaro  ami  improvement  of 
the  place.  The  town  will  score  a  decided  advantage  over 
^it«  ifi-ligbted  neighbours:  business  is  brisker,  the  vehicular 
traffic  ia  rendered  safer  and  more  expeditious,  and  the 
general  tone  of  the  place  is  rused.  A  brightly-lighleil 
town  tends  to  make  the  inbabitanU  more  cheerful  and 
smart  IlMigbted  towns  drive  away  trade  and  vi»itorB, 
throw  a  despondency  over  all,  and  nurse  crime  as  dark- 
ness does  noxious  plants. 

In  the  msjority  of  Engliiih  towns  the  central  part  consists 
of  narrow,  tortuous  streetJi  huddled  togelbor,  fo.ming  the 
Lold  nucleus  of  the  town,  and  where  the  town  is  one  that  has 
^Opened  out  and  improved,  wider  and  straighter  roads  will 
radiate  imt  fntm  tins  centre.  When  going  into  the  matter  ol 
lighting  a  town  by  meant  of  arc  lamps,  the  plan  of  the  town 
must  be  very  carefully  analysed  and  studied,  and  it  is  oo 
use  trying  to  lind  a  precedent:  each  town  must  be  considered 
and  judgci)  from  its  own  advantages  and  disadvantages. 
No  two  are  alike  :  each  has  its  nwn   local  peculiarities ; 
and  every  street, every  square,  must  be  thoroutihiy  considered 
with  regard  to  amount  of  trafbc,  public  buildings,  most 
Buiuble  distribution  of  light,  and  such  like  details,  so  that 
the  engineer  miut  identify  himself  with  the  requirements  of 
the  town  as  if  he  were  an  inhabitant,  and  so  bad  lo  [larli- 
citiate  in  the  lighting  arrangements  be  is  about  to  intrmluco. 
Planned-ont  roads,  fairly    siraii'.ht,  or  with  gentle  curves, 
^e  easy  enough  to  light ;  it  is  the  rabbit-wanen  collec- 
tion of  streets  that  cause  trouble,  for  light  will   not  go 
round  a  corner,  and  since  arc  lamps  are  placed  much  farther 
ajtart  than  gas  lamps  are,  tt  bucomen  difHcult  to  light  up  a 
titreet  that  bends  alKiul.     tn  these  cases,  it  is  perhaps  beat 
^to  employ  ares  of  small  candlopuwer,  so  that  they  can   be 
[placed  nearertogetberthanwbatUrgor-sized  lamps  would  be; 
rtben  in  the  straight  roaris  those   large  lamps,  well  apart, 
can  be  positioned  where  their  full  light  will  be  utiiiiud. 
Small  and  side  streets,  alleys,  etc.,  are    heat  lighted    by 
incandescent  lamjw — 16  c.p.  or  32  c.p.,  according  to  tho 
amount  of  light  deemed  necessary ;  tamps  of  S  c.p.  nre  of 
little  use.  being  too  feeble,  and  they  should  never  be  used 
for  street- lighting.     Incandescent  lamps  can  easily  be  run 
ofl  an  arc  lighting  plant,  and  the  combination  of  the  two, 
Ljudicioualy  placed,  piovide  a  flexible  and  satisfactory  way 
|0f  dealing  with  all  thti  atrcete  of  a  town,  from  the  main 
~1>oroughfares  down  lo  ibo  insignificant  side  street. 


Full  details  of  such  systems  will  be  given  when  the 
subject  of  distribution  of  electricity  is  reached.  The 
positions  of  the  gas  lamps  indicate  beat  where  the 
light  ia  mostly  wanted ;  they  will  also  indicate  by 
their  distance  apart  the  relative  degree  of  light 
required  in  various  |)art«  of  tho  town,  so  that  although 
they  do  not  illuminate  w<tll,  they  provide  a  good  guide 
as  to  how  the  light  should  bo  distributed.  The  great 
art  in  fixing  arc  lamps  in  the  streets  is  to  always  have 
one  at  a  corner  or  junction  of  roads,  and  erected  in 
such  a  position  ihat,  whether  there  be  three  or  four  or 
more  roads  meeting  at  tbal  point,  the  light  from  the  arc 
shall  penetrate  down  all  the  roads  or  streets.  It  ia  at  such 
corners  and  junctions  tbal  the  use  of  the  arc  is  shown, 
since  tbe  number  of  gas  lam|)e  which  one  arc  will  displace 
will  increase  with  the  number  of  roads  which  tbe  arc 
commands.  SupiK)se  one  arc  will  illuminate  as  far  as  three 
gill  Umps  at  a  certain  distance  apart,  then  one  arc  will  dis- 
place three  gas  lamps  along  a  straight  road,  and  at  three 
cross  roads  will  displace  five  gas  lamps,  and  at  four  cross 
roads  as  many  as  seven. 

In  small  country  towns,  very  little  traffic  is  in  the  streets 
after  10  p.m ,  and  most  of  the  inhabitants  are  indoors,  and 
towards  midnight  scarcely  a  solitary  person  is  about,  so 
that  at  that  time  one-balf  of  the  arc  lamps  could  easily  be 
di8|>ensed  with  and  switched  off.  This  would  eflect  a  con- 
siderable saving,  for  in  addition  to  the  decrease  of  the 
current,  and  tbe  saving  of  electric  energy,  the  consumption 
of  carbons  in  the  lamps  is  reduced  probably  to  one  half, 
and  the  lamps  will  require  less  trimming,  thereby  saving 
the  trimmers'  time.  The  incandescent  lamps  could  not 
very  well  be  diminished,  beinji;  small  lights,  they 
would  all  be  required.  In  the  United  Slates,  when  a 
town  enters  into  a  contract  with  the  electric  company 
located  there  to  tight  the  place  with  arc  lamps,  the 
moon  schedule  is  always  brought  iu ;  this  means  that 
whenever  there  is  a  full  moon  visible  and  an  unclouded 
sky,  the  arcs  can  bo  switched  off,  since  the  moon  supplies 
ample  light :  for  every  ni};bt  on  which  the  moon  lights  Ihe 
town  instead  of  arcs  so  much  is  taken  off  the  contract  price. 
The  same  might  be  done  in  England,  but  at  much  greater 
risk,  because  there  is  no  knowing  how  the  weather  may 
change. 

Where  the  roads  are  wide  and  the  traffic  permits  it,  the 
best  position  for  the  arc  [msts  is  in  the  centre  of  the  road: 
the  light  is  then  distributed  equally  on  each  side.  In  the 
majority  of  ])taces,  however,  it  will  be  found  thai  they 
must  be  placed  along  the  kerbstone,  like  gas  lamps,  and 
fixed  alternately  on  the  right  and  lell  side  of  the  rood. 
When  arc  lighting  was  lirst  introduced  into  the  streets, 
wooden  poles  with  a  slight  taper  and  painted  dark  green 
were  used,  the  height  being  about  3Qft.  Now  that  the 
lighting  is  a  proved  success,  it  is  better  to  ereet  more  sub- 
aianiinl  ones  in  the  form  of  light  steel  tubular  jiolea  or  cast- 
iron  ornaraenlal  standards.  The  arc  lamp  can  be  fixed  on  the 
top  of  the  standard,  or  it  can  be  bung  from  a  bracket 
arrangemotit ;  this  latter  way  is  useful  when  the  lamp  is  at 
a  street  corner,  since  it  can  be  projected  over  the  roadway. 
Chelmsford,  in  Essex,  was  the  second  town  in  England  to 
have  its  streets  entirely  lighted  by  electricity,  arc  lamps 
being  used  for  the  main  iboroitghlares,  and  33-c,p.  incan- 
descent lamps  for  the  rest.  The  main  artery  of  the  town 
is  about  a  mile  long,  and  takes  a  right-anglea  course ;  there 
are  20  arcs,  and  thcteforo  20  arcs  to  the  mile.  This  gives  an 
average  distance  apart  of  88  yards,  or  2Glft.  In  the 
central  portion  of  tho  route  they  are  fixed  70  to  SO  yards 
apart,  further  away  the  distances  incre.ise  to  120  to  130 
yards  apart.  The  height  of  these  arcs  is  30ft.  ;  tho  writer 
does  not  know  ibeir  actual  candle-power. 

Until  lately  there  was  no  arc  lamp  that  would  burn 
satisfactorily  with  alternating  currents,  and  there  are  now 
very  few  iu  the  market  that  are  of  any  use,  so  that  there  ia 
an  unexplored  field  0(>en  for  the  adaption  of  arc  lamps  for 
alternating  currents.  Since  an  alternating  current  flows 
first  in  one  direction  and  then  in  another,  therefore  the 
carbon  tips  buth  become  somewhat  pointed,  and  no  crater 
is  formed  on  either,  consequently  as  much  light  is  thrown 
upwards  as  is  thrown  downwards,  a  very  different  case  to 
arc  lamps  run  with  continuous  current*.  These  upward 
rays  are   therefore  wasted  in  slreot-ligbting.  so  that  small 


I 


rtfledora  ihoutd   bo  provided   fixed  owr  the  «rc,   thus 
throwing  tha  iipwai-d  raj-s  toirards  the  gTOun<i. 

There  is  very  liltie  reliable  lUta  concornitiga  comparison 

between  an  alternating  cisrrcnt  arc  and  a  direct-current  arc. 

Sono  say  the  former  gives  more  light  than  the  latter  for 

the  aame  amount  of  power.     There  is  certainly  a  great 

pfoture  before  ■  good  altematinR-current  arc  lamp,  par- 

pUcularly  one  that  is  adapted  for  running  in  parallel  across 

'^the  secondary  of  a  higb-temioii  alternating  current  system, 

luch  as  is  mostly  used  for  distributing  electricity  over  wide 

araas.     One  eunous  tiling  about  those  lamps  is  that  they 

emit  a  humming  sound  whnn  burning.     The  cause  of  this 

i»  not   known.     It   may    bo  duo   to   the  alternate    rapid 

bMting  and  cooling  of  the  carbons,  promoted  by  the  coti 

li'noal  change  of  polarity. 

(To  be  conlinueii.) 


PROPOSED  ELECTBIC  UNDERGROUND  RAILWAY 
FOR  BRUSSELS. 


More  than  one  proposal  ha*  been  made  before  now  to 
gi»e  tie  Itelj;ian  capital  a  complete  and  satisfactory  system 
of  ntpid  transit ;  indeed,  we  might  almost  say  that  if  all 
tbe  Wixeationt  that  have  been  made  could  be  carried  into 
•fl^et,  the  Bmxnllois  would  have  nothing  to  do  bm  nde 
aboat  the  city  all  day  long  in  an  overwhelming  variety  of 
vebielM—undorgiound,  above  ground,  and  even  in  the  air  \ 

Not  the  least  important  of  these  achamos,  however,  is 
that  bated  upon  the  Ureathead  system  of  deep  tunnels, 
50ft.  or  eo  beneath  the  }■  round -level ;  and  the  very  fact  of 
Bniit«I«  being  by  nature  a  city  of  hills  should  give  such  a 
plan  the  more  weight  became  of  its  entire  independence  of 
•urface  profile.  An  electric  line  of  any  kind  on  the  ordinary 
ground  level,  and  even  an  elevated  railway,  would  without 
doubt  fir)d  serious  obstacles  in  the  heavy  grades  to  be 
encountered  ;  the  tramcars  now  running,  for  instance,  often 
require  three  and  even  four  horses  to  de.il  at  nil  adoijuatoly 
with  the  traffic,  whilst  the  xpoed  attained  is  trilling  com- 
pared with  what  could  be  given  by  any  good  mechanical 
sjstem. 

In  Ia  Nomflliste  of  Verviers,  under  date  of  July  33, 
appears  a  large  illustrated  supplement  dealing  with  this 
proposal,  and  giving  the  detaila  necessary  for  the  general 
public  to  understand  such  technicalities  as  appear  essential 
to  the  scheme. 

Tbis"ProJ6l  de  C'bomtn^Ie  fer  Electrique  Souterrain  " 
is  due  almost  entirely  to  the  initiative  «l  Mons.  A1ph. 
Miillender,  the  United  States  Viee-Consul  for  the  province 
of  Li^ge,  and  a  merchant  in  a  large  way  of  business  at 
Vervieri. 

Uon*.  Miillender  aopliod  at  the  end  of  -last  year  to  the 
Hioister  of  Public  Works  for  a  concession  which  will 
SDable  this  line  to  be  undertaken  and  built,  and  the  scheme 
now  submitted  embodies  not  only  a  complete  plan  for 
BniSseU,  but  also  shows  what  hat  been  done  elsewhere 
in  a  similar  direction — notably  with  regard  to  the  City 
and  South  London  Railway.  Although,  ns  already  stated, 
Bnuaels  is  by  no  mean  without  means  of  trinait,  these  are 
looke<)  upon  as  insufficient  for  modern  reijuiremcnts  ;  what 
the  inhabitants  now  call  for  is  a  service  at  once  more  rapid, 
more  rasnlar,  and  more  frequent  than  the  street  tramways 
can  pomibly  give.  Urusseis,  by  the  way,  is  not  singular  in 
this  respect;  but  let  that  pass.  The  tramway  company  of 
Brussels  already  carries  more  than  16  million  passengers 
per  annum  ;  but  this  does  not,  it  is  said,  represent  in  the 
lesat  the  possibilities  of  passenger  traffic,  for  the  reason* 
given.  Some  details  of  the  tramway  system  will  be  of 
int«re«t  in  this  connection.  With  a  capital  of  Id  million 
francs,  a  length  of  line  equal  to  about  35  kilometres, 
n3lling-<tock  to  the  extent  of  108  cars,  worked  by  696 
hones,  the  total  receipts  for  the  first  six  months  of  the 
preMnt  year  reached  the  sum  of  1^  million  francs.  Tbe 
proportion  of  expenses  to  receipts  is,  however,  as  high  as 
79  per  cent.,  owing,  very  largely,  to  the  steep  grades  and 
heavy  cost  of  working  them. 

Mons.  Muilender,  in  his  proposo<l  underground  system, 
expects  not  «o  much  to  eotsr  into  competition  with  the 


surface  tramways  as  to  supplement  their  efforU  by  giving 
methods  of  transit  quite  out  of  their  power,  but  which  are 
urgently  required  by  the  public.  According  to  the  new 
scheme,  1 1  stations  would  be  available  on  the  circle  first 
constTHCted.  Tbe  entire  plan,  it  should  be  said,  comprises 
practically  one  complete  circle — of  course,  with  double 
lines — a  second  circle  branching  out  from  the  first,  follow- 
ing afterwards  as  an  extension. 

The  length  of  line  proposed  at  the  outset  amounts  to 
some  6, HO  metres,  or,  say,  four  miles,  As  in  the  South 
London  line,  the  tunnels  would  be  quite  distinct  from  one 
another,  hence  avoiding  ail  danger  of  accidents  or  stoppage 
of  traffic  between  line  and  Hue. 

Tbe  minimum  curve  radius  is  about  three  chains.  The 
tunnels,  almo.it  without  oxceiition,  would  run  throughout 
the  whole  of  their  length  below  the  public  streets ;  and 
their  depth  would  be  sufficient  to  ensure  reliable  strata  in 
which  to  work.  For  the  greater  part  the  subsoil  appears 
to  be  clay,  so  that  a  use  may  bo  found  for  tbe  excavated 
material. 

It  is  proposed  to  build  tbe  generating  station  on  a  site 
outside  the  first  circle,  and  therefore  some  distance  from 
the  extension  ;  but,  of  course,  in  a  crowded  city  the  must 
convenient  place  for  a  supply  station  is  not  always  the 
cheapest,  either  in  first  cost  or  in  daily  working.  The 
power  available  would,  however,  serve  to  give  a  2j-minute 
service  each  way  from  S  a.m.  to  midnight,  a,  double  staff  of 
men  being  employed  on  a  nine  hour  shift.  It  is  doubtless 
to  be  expected  that  as  a  counter- balancing  disadvantage  the 
wages  to  be  paid  for  this  work  would  be  less  than  are 
current  in  this  country  ;  otherwise  a  rush  of  labour  might 
take  place  towards  Belgium  pending  an  eight-hour  day 
over  here. 

The  second  oirole^-or  extension  of  that  first  proposed— 
has  four  stations  only  on  its  entire  length  ot  3,430  metres, 
or,  say,  nearly  two  mites.  That  part  of  the  city  through 
which  this  line  would  run  is  by  no  means  well  provided 
with  rapid  transit,  and  it  is  therefore  expected  that  no 
little  increase  of  revenue  would  rasult  from  completion  of 
the  whole  plan. 

The  toul  cost  of  tbe  first  circle  is  estimated  to  require 
a  capital  of  ITJ  million  francs,  or,  say,  £700,000 — a  sum 
which  would,  however,  only  build  about  three  miles  of  line 
instead  of  four,  taking  a^  .i  standard  the  £200,000  {>er  mile 
of  the  South  London  Railway.  The  workuig  expenses  jwr 
annum  are  estimated  at  750,000t.  (=  £30.000);  whilst 
a  sinking  fund  equal  to  886.000t.  (£35,000)  would  bring 
this  up  to  l,630,000f.  (£65,000).  Fares  over  the  whole 
line  for  any  disWnce  are  to  be  20  centimes — say,  3d, — 
second  class,  and  30  centimes  (3d-)  first  class. 

The  appearance  of  the  station  buildings  on  the  street- 
level  closely  resembles  that  of  the  oniinary  tramway 
wai tin);  rooms,  a  short  staircase  leading  down  to  a  large 
hall  beneath  the  pavement,  with  ticket  office,  and  eutrancea 
to  the  lifts  working  up  and  down  to  the  platforms.  The 
design  of  these  lifts  is  of  tbe  usual  type  worked  by  water 
pressure,  and  made  to  contain  40  persons  Of  course 
safety  appliances  are  provided  for. 

It  is  hardly  worth  while  going  into  the  estimates  of 
probable  working  cost  and  receipts  on  the  proposed  line ; 
coTiclueive  proof  has  been  afforded  by  the  South  London 
Railway  that  an  underground  electric  line  can  be  made 
to  pay  if  the  traffic  exists.  The  financial  aspect,  however, 
deserves  sepurate  treatment.  F.  B.  L. 


THE  ACTION  OF  COMPOUND  DYNAMOS  WHEN 
BUN  IN  PARALLEL.* 

BY  WILLUM  L.   PPFPIR,  S.B. 

(Concluded  from  page  17.) 

There  is  a  very  safe  and  simple  method  of  throwing  in  a 
new  dynamo,  which  doee  not,  however,  prevent  a  change  in 
tbe  switchboard  voltage  unless  a  special  switch  is  used,  as 
shown  in  Fig.  6,  constructed  in  such  a  way  that  tbe  equalis- 
ing connection  is  first  made  and  then  the  outside  end  of  the 
series  coil  gradually  connected  by  a  switch  with  a  few 
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reaistuica  points  in  it,  while  at  the  ume  time  the  nugne- 
tiiiiig  etTect  of  the  thunf  coil  of  the  lixiderl  (ij'nnmo  is 
inare&ied  to  nuko  up  (or  the  Iom  ia  the  sorlos  coil.  In  this 
WKj  the  MriM  colli  can  be  put  in  pArallel  with  no  jump  in 
tb»  Toltega.  If,  hoverer,  there  are  many  eimil&r  dynamoa 
in  Iho  pittnt,  it  might  be  that  the  chanf^e  produced  by 
throwiDj;  in  a  seriei  coil  without  iu  xiuature  would  not 
produce  a  f;reat«r  cluiiKe  Uinn  wouM  bo  allowable  ;  in 
such  a  case  the  tnhtl  way  it  to  connect  finit  the  Kcrioa 
coiia,  then  rapidiv  adjust  the  armature  voltnge  by  the 
voltmeter,  or,  {[  in  a  great  htury,  by  the  loolts  of  the 
pilot  Unpi,  and  then  dose  the  armsituto  switch,  well 
Knowing  that  the  steep  net  falling  cbaractenstic  of  the 
armnture  circuit  will  prevent  an  overload. 


-V^ 


Tick  6. 

The  common  thre^-pole  awitcb  generally  used  can  easily 
be  changed  bo  as  to  admit  of  working  in  this  way  by  cutting 
through  the  top  of  the  insulating  bushing  and  putting  a 
separate  handle  on  the  blaiie  which  closes  the  armature 
lead  to  the  'bus  wire ;  then  pulling  the  ordinary  handle 
out  will  open  all  bladae  Kt  onee,  but  pushing  it  in  will  only 
connect  the  series  cotls,  leavioi;  tbo  armature  circuit  open. 
If  the  wiring  is  so  tb&l  the  series  coils  are  pennanently 
connected  and  a  new  dynuuo  is  thrown  in  by  a  single-pole 
switch,  we  have  here  a  very  wide  range  of  voltages  for  the 
new  dynamo,  and  pilot  lumps  may  he  used  to  judge  the 
voltage.  We  hare  two  'bus  bars  with  all  the  series  coils 
jfiirjed  helwevn  them;  evidently,  then,  the  total  cnrrertt 
flowing  from  bar  to  bar  will  simply  diviilo  between  those 
coils  inversely  as  their  res|>ective  retistances,  and  we  shall, 
in  consequence,  have  the  voltage  of  the  armature  'bus  bars 
rising  and  falling  with  the  total  current  from  the  plant ; 
and  if  the  machines  are  similar  all  of  the  armature  voltagee 
wilt  rise  and  fall  to^nther.  If  this  i*  so,  and  it  cannot  oe 
otherwise,  these  armatures  are  to  bo  considered  simply  as 
net  falling  charBct«ristic  armatures  worlcing  in  parallel 
between  the  equalising  bar  and  the  third  'bus  bar,  and  the 
division  of  the  load  between  them  will  take  place  exactly 
as  has  been  previously  shown  for  common  shunt  dynamos, 
and  thoreforo.  inasmuch  as  we  have  a  very  decided  net 
falling  characteristic,  there  is  hut  little  danger  of  an  over- 
load on  a  new  dynamo  armature. 


Fia.  7. 

It  is  now  clear  that  when  we  wish  mch  dynamoe  to  run 
together  we  must  first  adjust  the  resistances  of  all  the 
series  coils  and  connections,  so  that  when  a  current  ia  pass 
ing  through  them  but  not  thiough  the  armatures,  the 
armature  voltages  mnst  be  equally  aflucted  ;  and  also  s«e 
that  the  armature  cireuiti  are  so  arrungo'l  as  to  give  the 
tame  not  falling  characteristics  independent  of  the  series 
coils.  It  is  necessary  for  good  compounding  to  hare  the 
brushes  set  once  for  all,  and  in  all  well  designed  dynamos 
it  is  possible  to  find  a  point  where  there  will  be  no  excessive 
sparking.  An  easier  although  not  so  good  a  way  to  adjust 
is  to  End  the  best  puint  for  the  lead,  and  then  alter  the 
resistances  of  the  Mries  coils  until  all  dynamo*  have  the 
same  net  characleristicK  ;  but  the  rise  of  voltage  due  simply 
to  the  flow  through  all  the  serios  coils  will  in  this  case  bo 
different  in  different  dynamos,  and  there  will  bo  a  little 
mora  difficulty  ia  adding  a  now  dynamo,  and  a  tendency  to 
overload. 


Xearly  all  of  the  compound  dynamos  in  tbe  market  for 
the  last  few  yours  are  purpoeuly  built  with  too  many  turns 
in  tbe  scries  coil,  and  then  a  shunt  of  nerman  silver  is 
adjusted  by  trial  at  the  factory  until  the  voltage  at  the 
terminals  show  the  wished-for  "0  per  cent,  rise,"  or  what 
ever  it  might  be.  Now,  for  any  one  dyiiamo  running 
under  the  conditions  of  the  experimental  trial  this  method 
is  simple  und  pei-fectly  correct ;  but  when  such  dynamos 
ur«  run  together  in  multifile  it  is  of  no  service,  and  has  no 
effect  on  tbe  rulutivu  actions  of  the  series  coils  of  the 
dynamos,  bccnuKe  of  the  fact  that  all  coils  and  ail  shunts 
become  {larallol  conductors,  and  thoreforo  traverse  by 
currents  inversely  proportional  to  their  resistances.  These 
shunts  then  merely  diminish  tbe  total  fiow  of  current 
through  the  series  uoils,  but  in  no  waj"  do  they  serve  to 
itdjtiBt  the  eifect  of  the  series  coils  relatively  to  each  other. 
If  it  should  happen  that  one  dynamo  was  very  much  over- 
comiK>unded  and  then  shunted  for  the  "0  per  cent,  rise," 
and  another  only  very  slightly  over-compoiindod,  and  con- 
sequently only  slightly  shunted,  it  is  plain  that  when  the 
shunted  series  coils  are  in  parallel  the  shunts  will  have 
only  the  effect  of  affording  a  path  for  a  part  of  the  total 
flow  of  current,  and  consequently  could  be  wired  up  in  any 
convenient  place  on  the  switchboard.  These  two  above- 
menlioncd  dynamcK  would  then  be  dissimilar  over-com- 
pounded niacniocs  working  in  parallel,  and  in  all  probability 
an  increasing  load  would  be  largely  carried  by  tne  dynamo 
with  most  turns  in  the  series  coil,  because  an  increase  in 
total  current  Sowing  through  tbe  series  coils  would  promote 
tbe  voltage  of  this  dynamo  faster  than  that  of  the  other. 
This  will  be  the  fimiliar  condition  we  often  see  in  power 
plants  where  tbe  average  load  is  equally  divided,  while 
an  overload  is  taken  quicker  by  the  dynamo  which  takes 
the  leas  at  light  loads^ — that  is,  the  one  in  which  the  series 
coils  have  greatest  effect. 

In  order  to  make  such  dynamos  work  properly  it  is  best 
to  examine  the  lead  and  the  wiring,  and,  if  possible,  give 
the  armatures  similar  net  falling  characteristics,  and  then, 
by  tbe  use  of  cop|>er  or  German-silver  ribbon,  slightly 
change  the  resistance  of  the  series  coils  until  all  armatures 
are  equally  afiected  by  the  How  of  current  in  tbe  series 
coils  ;  a  singlo  large  shunt  may  bo  connected  at  any  part  of 
the  bars  to  which  the  aeries  coils  are  attached,  or  perhaps 
better,  each  machine  may  have  a  shunt  across  the  series 
connections  at  the  switchooard,  on  tbe  dynamo  aide  of  the 
main  three-pole  switch,  so  that  the  total  shunting  capacity 
varies,  as  it  ought,  with  the  number  of  dynamos  running. 

After  one  of  my  lectures  a  few  weeks  ago  two  young 
men  asked  me  for  an  explanation  of  what  seemed  to  them 
a  very  strange  phenomenon  which  always  occurred  when  a 
large  dynamo  was  cut  out  of  service  ;  and  as  it  is  a  very 
good  practical  example  of  tbe  use  of  multiple  characteristics 
as  I  have  shown  them,  I  will  give  it.  In  a  railroad  power- 
house are  about  16  100-h. p.  "Oper  cent,  rise"  dynamos, 
and  one  targe  500-h.p-  "0  per  cent,  rise"  dynamo,  all 
provided  with  shunts.  Ordinarily  tbe  machines  all  do 
well  enough,  but  aa  tbe  load  gets  light  at  night  and  the  big 
one  ia  cut  out  the  voltage  rises  instantly  about  30  volts  in 
some  unexplained  manner.  May  not  tbis  be  the  reason  I 
Tbe  serisE  coil  and  shunt  of  the  large  dytiamo  are  of'  su  low 
resistance  that  they  carry  a  large  part  of  the  total  current 
in  all  the  series  coils  and  shunts.  Now,  when  the  machine 
is  to  be  cut  out,  the  current  in  the  armature  is  cut  down  by 
the  rheostat  in  the  ahunt  field  circuit  lo  as  nearly  as  may 
be  nothing ;  but  this  current  ia  in  this  way  slowly  shifted 
to  the  other  16  armatures,  causing  a  slight  fall  in  voltage 
due  to  the  net  falling  ai-niature  characteristics,  which  drop 
is  not  countaiacte<l  by  the  series  coils  because  there  has 
been  no  change  in  the  distribution  of  tbe  total  current, 
This  slight  fall  is  probably  not  especially  noticeable,  bat 
the  sudden  jump  comes  whan  the  series  coils  and  shunt 
nbbon  of  the  500-h.p.  dynamo  are  cut  out  of  circuit  and 
tbe  large  current  in  them  ia  instantly  iransferred  to  the 
series  coils  of  tbe  other  smaller  dynamoa  If  the  switches 
were  made  to  stand  the  arcing,  I  doubt  if  there  would  be 
much  change  noticed  if  the  dynamos  were  simply  discon- 
nected without  gradually  diminishing  the  armature  current. 
It  has  been  »up|wsed  in  this  paper  that  there  is  no  iiuch 
a  Ihuig  as  time  required  to  change  the  strength  of  dynamo 
magnets,  and   that  there  is  no  difference   botwoon   tbe 
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kKAnding  and  tlMceniling  tnagnetUing  curve  of  iron.  These 
timo  effects  will  not  come  in  Cor  ordiiiiiry  Riiclualion*  i[  tbe 
ne:  armature  churaclerislica  are  similar,  and  onseqUBiilly 
the  r«4|uired  cban^Ga  io  all  tbe  magneta  wonid  be  of  the 
same  atuouiita,  and  would,  therefore,  take  iieurly  the  same 
time ;  fur  Biiddaii  chaiiKea  like  a  ihurl  circuit  it  ■■  uot 
likely  thut  the  loud  would  divide  etiualljr,  )iut  it  would  be 
voiy  much  nunror  *o  than  with  tbe  ordinary  unadjuHtcd 
dynamos,  and  a  heavier  short  circuit  could  be  burned  out 
than  with  unadjusted  dynamos,  where  some  would  rapidly 
overload  and  open  their  circuit  breakers  and  thereby  pra- 
cijiitate  a  general  breakdown. 

In  large  {>1anU  wheie  more  than  one  dynamo  ii  driven 
by  a  single  enginti  and  there  are  sover;il  enginex,  it  will  be 
found  oi  advantJigo  to  adjust  each  «i!t  of  dynamos  ei>  thn,t 
tboy  will  work  well  together,  and  then  adjust  each  engine 
load  for  engine  si>eed  change.  To  do  this,  each  dynamo 
on  a  single  engine  would  have  its  scries  coil  and  shunt 
properly  adjusted  until,  as  far  as  that  particular  engine 
loitd  is  concerned,  the  load  would  be  equally  divided  be- 
twiiea  tbe  armatures ;  then  the  seta  of  series  coils  corre- 
K()onding  t«  thedifTerrnt  engine;iwiin!d  be connticUxl  throuirh 
■  small  resistance  to  the  xtation  'bu«  bur,  and  we  should  linil 
that  tbe  total  load  could  bcevenly  divided  between  thconginee. 
The  an&ogoment  of  those  resistances  is  indicated  in  Ifig  7, 
which  shows  three  engines,  each  driving  three  dynamos  by 
belts  or  any  convenient  way.  Tbe  three  series  coils  of 
each  nnit  are  adjusted  so  that  a  changing  load  will  be 
equally  shared  by  eucb  dynamo,  and  then  the  three  coils 
are  shunted  until  the  desired  compounding  is  attained.  It 
is  now  necessary  to  compensate  for  any  difference  there 
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naif  be  in  the  speed  regulation  ol  the  engines  or  in  the 
iDaiii  belt  slips  by  a  slight  change  in  the  total  rcsistJUicc  of 
the  three  sets  of  |>arallel  series  coils.  There  will  bo,  ol 
course,  the  usual  precautions  necessary  when  throwing  in 
or  cutting  out  a  set  of  dynamos,  and  the  most  satisfactory 
vay,  if  steady  voltage  is  to  be  desired,  will  be  to  dose  the 
thne  large  nuiin  twitches  at  once  by  steam  or  other  power 
■eting  upon  heavy  switchea  built  to  stand  tbe  arcing  of  such 
current*,  thus  connecting  simultuneonsly  tlie  three  'bun  burs 
to  the  station  main  liar*  ;  the  same  method  should  bo  u«i:cl 
to  disconnect  when  the  time  cnmes  for  stopping  an  engine. 
In  order  to  study  the  action  of  dynamos  which  were 
eaactly  similar  in  all  respects,  except  the  magnetising  efl'ects 
of  their  series  coils,  a  number  of  turns  of  wire  was  wound 
upon  the  magnet  spools  of  dynamo  No.  3  and  ronntcted  in 
i«ries  with  the  regular  windings,  and  the  lesiaiance  of  the 
aeries  coils  of  dynamo  No.  1  was  made  equal  to  thut  of  No.  3 
by  tbe  addition  of  a  length  uf  cojiper  wire.  V^eb  dynamo 
was  then  fitted  with  tbe  uaunl  C!LTm;in-!(ilver  sljui>l  of  such 
resistonov  that  tbe  net  result  was  ii  constant  potential  at  the 
teminals.  The  various  curves  of  theie  dynamos  aio  plotted 
in  Pig.  V,  and  may  be  described  as  foHowc;  Curve  3  gives 


the  fall  of  potential  or  drop  in  votta  doe  limply  to  tha 
fall  in  speed  as  the  load  on  the  dynamo  increMM,  uid 
is  the  same  for  each  separately  driven  dynamo.  Curve  4 
gives  the  drop  in  volts  in  the  tot*l  armature  circuit  from 
equatiser  wire,  which  will  be  considered  as  a  'bus  bar  tO 
main  'bus  bar,  and  does  not  include  the  drop  in  the  aeries 
coils  and  connection  to  tbe  'bus  bar  which  is  given  Mpa- 
rately  in  curve  6. 

Curve  0  is  the  sum  of  curves  3,  4,  and  5,  and  represent* 
the  total  drop  in  each  dynamo  when  running  independently, 
due  to  all  rettcttons ;  while  curve  I  is  the  sum  of  3  and  4| 
or  the  total  drop  if  we  consider  the  aeries  coil  as  a  part  of 
the  external  circuit.  Curves  7  and  8  show  respectively  tbe 
rise  in  voltage  duo  to  the  current  in  tbe  series  coils  of  each 
dynamo,  and  it  will  be  seen  that  for  tbe  same  current  value 
dynamo  Ko.  2  has  a  somewhat  more  iK>werful  series  coil. 
Curve  6,  being  the  equal  and  opposite  ol  curve  0,  shows  the 
rise  in  volt«  which  each  dynamo  must  have  in  order  to 
maintain  a  constant  potential  at  its  lenninals  ;  and  there- 
fore a  horizontal  line  cutting  curve  G,  as,  for  example,  at 
the  rated  current  of  45  amperes,  will  cut  the  curves  7  and  8 
at  points  whose  corresponiling  current  values  are  those 
which  will  produce  the  required  magnetising  force,  and 
the  difference  between  these  current  values  and  the  rated 
current  mutt  be  carried  by  tbe  shunts  on  tbe  series  coils. 

Tbe  aeries  coils  of  each  dynamo  were  adjusted  to  a 
resistance  of  15  ohm,  and  the  series  coil  shunt  of  dynamo 
No.  1  had  a  resistance  of  about  '60  ohm,  and  would  carry 
at  full  load  about  nine  amperes,  leaving  36  amperes  Ul 
produce  the  rise  of  27  volte  necesaary  to  neutralise  the 
total  drop  taken  from  curve  0.  To  produce  tbe  same  rise 
in  No.  2  dynamo  required  a  shunt  of  about  -22  ohm 
carrying  18  amperes,  leaving  but  27  for  tbe  series  coils. 

These  two  dynamos  are  now  in  such  a  condition  that 
aecording  to  tbe  usual  practice  it  would  be  perfectly  proper 
to  run  them  in  parallel  with  the  expectation  that  every- 
thing would  work  well  ;  however,  such  is  not  the  case,  as 
may  bo  seen  from  the  curves,  and  as  was  proved  by  the 
actual  effects  obtained. 

When  the  two  series  coils  with  their  shunta  are  thrown 
in  panllel  tbe  total  flow  of  current  through  them  will 
divide  inversely  as  the  resistances  of  the  four  circuit*, 
which  are,  as  we  have  just  seen,  two  series  coils  each  of 
-15  ohm,  one  ahitnt  of  00  ohm,  and  one  of  "22  ohm.  If 
we  call  the  total  current  100,  these  four  circuits  will  carry 
respectively  about  33-7,  337,  84,  and  241,  and  as  the  toUl  h 
output  of  the  two  armatures  may  safely  be  100  amperes,  the  ^ 
above  figures  give  the  strength  of  current  in  these  circuits. 

At  tbe  top  of  Fig.  8  is  a  scale  reading  from  right  to  left 
up  to  100  amperes,  and  near  tbe  left-hand  side  a  scale 
rending  downwards  up  to  30  amperes;  the  throe  inclined 
lines  unable  us  to  read  at  once  the  actual  cun'ont  in  the 
two  shunts  and  the  two  series  coils  for  any  output  of  the  i 
dynamos  when  running  in  parallel.  ^| 

It  has  already  been  shown   that  each  dynamo  is  indi- ^^ 
vidu ally  capable  of  maintaining  a  constant  potential  at  the 
'bus  bars  i>ide|>endently  of  the  current  flowing,  and  it  has 
been  sUted  that  the  dynamos  will  not  work  well  in  parallel. 
Suppoie  that  the  dynamos  are  connected   in  |>arallel  at  ^ 
220  volts  under  no  load,  and  that  a  current  of  90  am{ierea,  H 
wbich  is  equal  tn  the  ral«l  load  of  the  two  dynamos,  is 
tnken    from    tbe    bus   Imni.     To  find   the  currents  in  the       ^ 
series  coils  we  lind   under  90  imperes  total  output  tbat^ 
each   series  coil   will  carry   30*4  am  {teres ;    the  shunt  on' 
No.  1,  7  6  amperes :  and  the  shunt  on  No.  3,  21-C  amperes,  i 


No.  1. 


No.  i 

+  302 


Volls  lit  no  load. 

Kiae  from  curves  7  and  H  at  90*4  ampoTM. 


342  a 


250*2    Total  umataro  rolIaKe. 

-  7*7    Fallof  voltadueto  Ijamperw,  oervel.    No-S] 
can  deliTer  cnrrent  produdnfc  a  [all  ol  SCO'S  > 

S42'»        242-l>         -2t2'AbeforvNo,  1  beginn  toact  asa  dynamo 
at  sll,  and  aft«T  that   both  armntuiei  will 
divide  the  remainder,  or  B(J- 17  =  73,  and  the 
tolnl  drop  Is  tnken  from  carve  1  for  ooo  bull  < 
(lie  difTerenco,  or  .IS  S  ampere*. 

-  I6'5       -  I6'S    Drop  with  36'S  smperes,  curve  1. 

236*0    Armature  'bus  bar  voltime,  ^ 

-  6  S    Thop  ill  the  terios  coil  c'viiitc  for  t^  naia  %us 

l»ts'J2li5v<dt«vithBnoutiiulofM-SaiBperes 

'23(1-5        •^30  &        from  dynamo  Ko.  1,  and  58*5  froin  Ko.  2. 


226  0 
-   65 


THE  ELECTRICAL  ENGINEER,  JULY  28,  1893. 


As  an  intereiting  example  of  the  differont  de^ec  of 
bidoMB  irbtcfa  may  be  produced  when  two  individnally 
well-adjusted  dynamos  are  run  in  parallel,  let  us  suppose 
that  these  two  dynamos  are  placed  in  proper  alignment, 
and  one  large  drivinn;  pulley  slipped  over  the  ends  of  the 
■bafu,  sa  is  very  often  done,  tmis  making  the  armatures 
run  at  the  same  speed  with  thu  s:imc  per  cent,  lielt  slip, 
which  will  bring  the  retultaut  voluge  about  the  >»ii>e  as 
in  the  previous  example. 

Not  I.     No.  2. 

8S0  S2D       VotU  at  no  lond. 

33-5     +  30  2    Rim  from  ourvas  7  «>d  S  a«  boloro. 

0*2  5        2S0-2    Total  armstur«  voUn(-e. 

•   7*7     Fall  of  volt  due  to  3S  amperM.     Curve  4. 


Si3«        S43-G 


-5-2 


-52 


Dynamo  No.  2  must  dolirer  a  eurpent  preducinjt 
a  fall  of  volto  oquol  to  the  ditlcrenra  of  the 
armatur*  voltAen*  befnrfi  No.  1  will  d«llvnr 
any  currant.  Tho  roiiiKiiiiiiK  ciirr«iit  will 
divide    etiualljr,  piodnolii^  ■  tuU   found   iu 

OUTTfl  i. 

Fall  with  36  ainporo*.    Curvs  4, 


S37-a 
-85 


237-3 

-  S-5    Drop  in  aerie*  cells.    Curve  &. 


230  8        330  S 

-11-2      -11-2    Beltslip.    CnrveS. 


ziB-0     siee 


VoltAge  on  main  'hat  bani  with  nn  output,  of  2ii 
amporM  from  dynamo  No.  I.  uiid  S4  froni 
No.  2. 


CoHPARATira  Tadle. 

No.  I.  Ampere*.    No.  2.  Amporaa. 

Separate  loads 45       4,1        

pnT«il«l asa    6S-fi     

K    Parallolat  Mmotpeed  ...    aa (H 

f     oou 


Voltn. 
■22(1 

21 »  6 


ON  LIGHT  AND  OTHER  HIGH-FREQUENCY 

PHENOMENA* 

BY      NIKOLi.     TSSLA. 
fOmMniMii  fi-otn  pag*  $4,] 


Aa  reeanls  tb«  rise  of  potential  throiiKh  nwnnnnt  aotlon,  of 
oourto.  tbeoreticolly,  it  may  amount  to  anylhliig,  «fnco  it  liapeiids 
on  lolt  induction  and  rMlstAncn,  and  »iiio«  t.lmiiu  mtiy  hnvo  any 
value.  But  in  prai^iino,  nun  in  liiiiit<ul  in  Llie  vclfxrtion  of  tb»B 
valuM,  and  biul(l«>  t,li«HO,  l)i«r6  iirs  otiier  limtlinK  cnuac*.  One 
may  irljirt  with,  My,  1.000  volts,  and  raiBO  the  E.M.F.  to  SO  limn» 
that  Tnliie,  biit  one  cannot  sbnrt  with  100,000  and  ralut  It 
to  10  times  that  valuo  bccauio  of  tho  Iom«*  in  the  media, 
whioli  are  grtat.  oipooially  If  the  frctuency  i»  tii)[h.  It  should 
be  pouible  lo  ttart  with,  for  Inatnneo,  two  voltd  from  o  hiRh  or 
low  (rociuency  Kirnuit  of  ■  dyiinino  ami  raisti  the  E  M.F.  lo  mnny 
hundred  tlnio»  that  vulue.  Tbua  coils  ol  tho  proiior  Himennlonii 
miKhl  bo  connMt«ii  each  with  only  one  of  jtH  c^ndi  to  thv  malm 
from  a  machine  of  low  E.M.F.,  and  thouRh  the  oirnult  nf  tho 
machine  would  not  bo  cloaod  in  tho  ordinary  acceptance  of  the 
term,  yet  the  machino  might  be  burnod  nut  11  a  proper  resonanoe 
effevt  wonld  be  obtained.  I  hnvo  not  been  able  lo  [iroi}iico.  nor 
have  1  obiorvDd  with  currontu  from  the  dynamo  nmchine,  nach 
groat  riiKaof  notential.  It  in  f>owibl«.  if  not  probable,  that  iritb 
curronta  obtained  from  apparatus  contnininK  >">"  the  dtxtuibini: 
Influonoeot  the  latter  is  tho  caum  that  thono  thoopoticnl  imihsi- 
bUitles  cannot  be  roaliied  ;  but  if  suoh  ii  tho  cane.  I  attrihitdo  it 
Boletj  lo  tho  hyiteroiii  and  Foncanlt  current  Iomo*  in  the  rare 
Uenerally  it  waanecoiuutry  to  transform  upward,  when  IhoK.M.F. 
w»«  very  low,  and  u»iip»lly  an  ordinary  form  of  induolion  coil  wan 
employed,  but  lornotiiiieti  thunmtnjfeuiout  illuBtr«Icd  in  Fi^  20 11. 
baa  been  found  l,o  tie  i-onvonient.  In  this  cane  a  coil.  C.  i*  mode 
In  a  irrest  many  seotionB,  a  few  of  tb««o  boinK  mod  a*  the  primary. 
In  tliis  manner  both  primary  and  icx^andnJ-y  arc  ad j  until l>li),  l'>tie 
end  ol  the  coil  is  connootwl  to  tho  linn,  I.|,  from  tho  iilternnlor. 
anil  tho  olbor  lino,  I,,  in  rnnnnclcd  lo  thi*  iiil4<iin«li(ito  [wiiil  of 
the  ooii.  Such  a  coil  with  ndjit'lnbin  [iriiimnr  nnd  Bocondsry  will 
bo  found  also  ooni'onicnt  in  oxperimonls  with  the  diiruptivo  din 
charKO.  Whan  true  resonance  ia  obtained,  the  top  of  tho  wave 
mu*t  of  courm  be  on  the  free  end  of  the  coil,  a*  for  iuntAnon,  at 
the  terminal  of  the  phoBphomtcenoo  bulb,  B.  Thi*  la  oaoily  rocoj;' 
niead  by  observing  the  (Kitential  of  a  |K>int  on  tho  wire,  i",  nearer 
to  the  coil. 

In  connection  with  roaonance  offocts  and  the  iiroblem  of  trans- 
mJSNon  of  onorg?  over  a  ciii^lo  oouduetor  which  woa  prevjoualy 
ooneidered,  1  would  lay  a  few  words  on  a  subject  which  constantly 
fflle  my  tfaoniihta,  and  which  eoncema  tho  welfare  of  all.     I  mean 

■  the  transmission  of  intelligible  signals,  or  porhapa  even  power  to 

■  any  distance  without   tho    use   of  wires.     I  am   beoomliig  dally 
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more  convlncod  of  the  practicability  of  tho  scheme  :  and  though 
I  ttnoH'  full  well  that  tho  great  majority  of  scientific  men  will 
not  believo  that  such  results  can  bo  praclicalty  and  iuimo- 
dlately  I'ealised,  yet  I  think  that  all  consider  tlie  (levetoiimente 
in  recent  years  by  a  nuuilier  uf  workers  lo  have  been  such  as 
to  encourage  Ihoufi^ht  and  experiment  to  this  direotion.  My 
conviction  has  grown  ao  strong  that  I  no  longer  look  upon 
this  plan  of  energy  or  intelligence  transmisiion  as  a  mere 
tlieoretioti  r>OAsibility.  but  as  a  sorious  problom  in  electrical  engl- 
iiooring,  which  iiiiist  bo  carried  out  some  day.  Tho  idea  of  trans- 
mitting intelligence  wttliout  wires  is  tho  natural  outcome  of 
the  most  recent  rcBults  of  eleotrloal  inveBllgations.  Som« 
cnthusiaste  havj  expressed  their  belief  that  telephony  to  any 
distance  b^  induction  through  the  air  is  tioisible.  I  cannot 
strotoh  my  imsLflnntion  »>  far,  but  I  do  6rm!y  believe  that  it  Is 
practioablo  to  nistiirb  by  meonf  of  powerful  machines  the  eloctro' 
BCalio  condition  of  the  earth  and  thus  transmit  intelligihlo  signals 
and  perbaiM  power.  In  faol,  what  is  there  s^rninst  the  carrying 
OUtOf  such  ascheme!  We  now  know  tlmtolectrio  vibration  mny  be 
tranamjttod  through  a  einele  conductor.  Why  tbon  not  try  to 
avail  oursolvee  of  the  earth  for  this  purpoee*  Wo  noed  not  be 
frightened  by  tho  idea  of  distance.  To  the  weary  wanderer 
counting  the  iiiile^posts  tho  oorth  may  appear  very  lsrj;e,  hut  to 
that  hniipJeHt  of  all  men.  tlio  astronomeri  who  guxos  at  the 
heavens  and  by  their  standard  judges  the  magnitude  of  our  globe, 
it  appoare  vciy  emull.  And  so  1  tlilnli  it  must  seem  to  the  elec- 
iricinn.  for  when  be  con^iiderx  the  speed  witii  whioh  andootric 
disturbanco  is  [iropngated  through  the  earth  all  Us  tdoaa  of 
iltstance  must  completely  vanish. 

A  iwlnt  of  great  importance  would  l>e  Ilrst  to  know  wh>it  is  the 
pBpaoity  of  tbe  earth !  and  what  charge  dons  It  contain  If  electri- 
fjed !  Though  wo  have  no  [loiitive  evidence  of  a  ebsbrced  body 
eiisting  in  space  without  other  oppositely  eleotriSed  bodies  being 
near,  there  is  a  faic  probubility  that  the  earth  is  such  a  body,  fur 
by  whatever  ptocees  it  was  sejiarBtcd  from  other  bodiee— and  this 
is  the  accepted  view  ol  its  origin— it  must  havo  retained  a  charge, 
as  occurs  in  all  praoocees  of  mechanical  reparation.  If  it  be  a 
ohnrL^ed  body  insulatod  In  space  its  capacity  shouki  be  extremely 
•imalT— loss  tlisn  one.thoaeandth  of  a  mrad.  But  tho  upper  strata 
uf  the  air  itrc  i:'ui>i!ii''tin^'.  and  so,  perhaps,  is  the  medium  in  froo 
HpBce  beyond  the  ntmoFiphure,  and  theee  may  ooutain  an  op|.>oeite 
chnrgt^.  Then  the  cn|)uoity  might  be  incomparably  greater.  In 
(uiy  cnso  it  is  of  the  greatest  importance  to  get  an  idoa  of  what 
f|Uftnlily  of  oloctricity  the  earth  contains.  It  \a  difficult  to  sny 
>«lietlior  wa  shall  over  aciinlro  this  necessary  knowledge,  but  there 
is  hope  that  we  may,  and  that  is,  by  means  of  electrical  resananco. 
IE  ever  wo  can  nscortain  at  what  period  the  earth's  charge,  when 
disturbed,  oscillates  with  rosiioct  to  an  op])OBttely  electrified  system 
or  known  circuit,  wo  slioll  know  a  face  jio<Bibly  ol  the  greataet 
Importance  to  tho  welhue  of  tho  human  race.  I  propose  to  seek 
lor  tho  iioriod  by  means  of  an  olectncid  oscillator,  or  a  source  of 
sllerrmtiug  electric  curronte.  One  of  the  terminals  of  the  source 
would  be  connected  to  earth,  as,  for  instance,  to  the  city  watec- 
maina,  the  olbor  to  an  insulated  body  of  large  surface.  It  is 
Ijossiblo  that  the  outer  conducting  air  strata  or  ^ee  ipace  contains 
an  opposite  charge  and  that,  together  with  the  earth,  they  form  a 
coiKienser  of  very  large  capacity,  [n  such  case  tho  jieriod  of 
vibration  may  be  very  low  and  an  alternating  dynamo  machine 
might  serve  for  the  purpose  of  the  es|>erimeut.  I  would  then 
transform  the  current  to  a  potential  as  hii;h  as  it  would  be  found 
pOiatblo  and  connect  the  ond-^  of  tho  bigh-tenaion  secondary  to  the 
ground  and  to  tho  insulated  body.  By  varying  tho  frwiuoncy 
of  tho  currents  and  carefully  observing  the  potentiol  of  the 
insulated  borly  and  Hatching  (or  the  distuibnnce  at  various 
neighbouring  |Minta  ol  the  earth's  surtaco  rownanoo  might  be 
detected.  >>houkl,  ss  the  majority  of  ecicntlfic  men  in  all  (nob- 
nbilily  believe,  tho  period  be  eitrcmoly  Nninll,  then  a  dynnmo 
machine  would  not  do  and  a  projier  electrical  oscillator  would  havo 
to  bo  produccJ.  untl  porhapa  it  might  not  bo  [lOKiible  to  obtain  auch 
rapid  vibrations.  But  wliclhor  this  be  powible  or  not,  and  wliethor 
tho  eartli  Routaina  a  chargeor  not,  and  whatever  may  bo  its  jusriod 
of  vibration,  it  certainly  is  posniblo^for  of  this  we  have  daily 
evidonco— to  produce  some  eleotrioal  disturbaneo  sufficiently 
I  >uwer[u1  to  be  |i«rceptiblc  by  suitable  instruments  at  any  point  of 
tiie  earth's  surfuve. 

Assume  that  a  nuurce  uE  alternating  currents,  ^,  be  connecled, 
OS  in  Fie.  21,  with  ono  of  it*  terminals  to  earth  fconveniontlv  to  tho 
water-mains)  and  n-ith  tho  other  to  a  body  of  large  eurface,  P. 
When  tho  electric  oscdlation  Is  set  uji  there  will  bo  a  movement 
nf  oleclricity  in  and  out  of  t*.  and  allernating  curi'onts  will  iiaaa 
through  the  oiulh,  converiting  lo,  or  divergine  from,  the  |>oint,  C, 
where  tiie  ground  connection  is  mode.  In  this  manner  neighbour- 
ing points  on  the  earth's  surface  within  u  certain  radius  will  be 
disturbed.  Hut  the  disturbance  w-ill  diminish  with  tho  distance, 
i»iid  tho  dintanco  at  which  the  ofloct  will  still  be  pereoptiblo  will 
depend  on  the  quantity  of  electricity  ^ot  in  motion,  Since  tho 
body.  P,  is  Inaulalcd,  in  order  to  dlsphn'O  u  cnnsidtirnblc  rpinntlly 
the|Kilentiiil  of  the  source  must  bo  excewii-e,  sinoo  then!  would 
be  limitntionH  as  lo  the  surface  of  P.  The  conditions  might  be 
luljusUfd  so  that  tho  generator  or  source,  8,  u-iU  set  up  the  same 
oloctrical  movcmont  as  though  its  circuit  were  closed.  Thus  it  is 
certainly  practicable  to  impross  on  electric  vibration,  at  least  of  a 
cortnin  low  period  u|>on  tlie  earth,  by  means  of  proper  mnohinery. 
At  what  distance  such  a  ^lbrHtion  nilglil  be  mode  |)eroeptiblo  can 
only  be  conjoctiirod,  f  have  on  nnuther  occasion  oonsidersd  tli« 
question  how  the  earth  might  behave  to  eleclrio  disturbanees. 
'There  is  no  itoubt  that  since  in  suoh  an  experiment  the  electrioat 
density  at  the  suclace  could  be  but  citromely  'inall  considering 
the  siso  of  the  earth,  the  air  would  not  act  as  a  very  disturbing 
Eaotor,  and  thoro  would  be  not  much  energy  lost  through  the 
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•cUon  o(  Ibe  nh,  which  wi>uld  be  the  cilbq  if  the  deiiBity  were 
gTMt.  llievrMicaUy.  thon,  it  could  not  rcquiro  ii  great  amount  of 
energy  to  produce  adiaturbancoporMptlblo  at  a  groat  diatanco,  ot 
nreo  all  oror  tlio  mirfncoof  tho  (e'oIw.  Now  It  la  qiiil^  ocrtAin 
tllktklMiyualiiLwil/liiriaMrtiAulrvdiiuot  tii»«oiii'Ci.',  S,  u  jiripi-rl)'- 
•djiiat4d  MU'ioduoiioM  and  capaoily  deviue  cnn  Iil'  ■>.:  m  .ir)<>tt 
by  ratNH>uie«>  But  not  only  e&u  thin  be  done,  but  iiiijlIim  luiiriji.', 
8]  (Fig-  21)  «iinilar  to  S,  or  nny  number  of  luch  Bourcus  can  be  eel 
to  work  in  synchraniim  with  the  latter  and  the  vibrntjon  thus 
intensified  and  ([irond  ovor  a  Urga  ares,  or  a  Oow  of  electricity 
pndncod  to  or  from  tbo  «ouroe  &i  il  the  mudq  btt  of  oppoiito  phase 
to  the  Moroe  S.  1  Iblnh  that  beyood  doubt.  It  in  [)0««lblc  to 
opCMilO  oleebrJc*!  devious  in  a  oity  Ihrou^li  tho  ^touml  or  pipe 
MJVtOU  by  neonaiioe  Gram  an  electiiaal  ogciUntor  located  st  a 


iooiHiiics''i:iii  !iir]|i  t.-i  rlie  bor«  by  meam  of  the  clamps,  <<-  The 
d.iBchiirj,-'.-'  ii:  !!■:  ;  1 1  .1  ihrougli  the  lamp,  the  filament  is  rendered 
inciui  i.-i'.ii     ill  '"j-l!   !  In:  current  through  it  i«  very  Bmnll,  and 

»-oul.!    I..-    1-1,1   -iii'Li-ieul  lo  produce  a  vUlbln  cffnct  under  the 

coTiiliLiui^n  111  i^iiliiiiii)'  iiriu  ol  Uic  lump.  lustetul  of  thii  I  bow 
:it.i  :ii^li  to  the  ban  anothor  limp  einutty  like  the  &c»l,  but  with  the 
-1.  il  l.i-okcn  off,  the  bulb  being  thoroforo  lilled  with  air  *t  ordinary 
pruniire.  When  the  discliarge«  arc  directed  tbrouKh  the  liUinont, 
jw  before,  il  doe*  not  booome  incandajcent.  Bui  the  result  iiiigbt 
Etili  bn  aitributud  vo  one  of  the  niany  poMiibl«  roaclioaa.  I  there- 
fore connoct  both  the  l«uip*  iu  iDulll|>le  arc,  •«  lUottraled  in 
Fig.  22a.  Passing  the  diifoh&rEOs  IhrouKh  both  the  lampai,  agatn 
the  Slanient  m  the  exhUMted  lamp,  ',  gloWB  very  bti;,'>itly.  wbile 
tliHt  in  the  non-exbanitvd  tamp,  h,  ramun*  darli,  oa  jirevioiuly. 


Ktitm  TTunamlalan  to  Any  DUtHiEV  WItbonI  WlnK 


oontiul  point.  Bat  the  nnxcttcal  lolutlon  of  thin  prnbiom  would 
bo  of  Inconiparabty  Binnller  bcnotit  to  man  than  thn  rnall'ntion  of 
tbe  Kbene  ol  lr%ii«mitUiig  Intel ll|;enoe  or  tierlmp*  uower  to  any 
diatanoe  tbrougb  Ihe  earth  or  environinj;  meuium.  If  lhi«  it  at  nil 
pOMible,  diitiuioe  doex  not  mean  anytliin)*.  Proper  apparatim 
must  liiit  ho  produced  by  means  o!  which  Che  problem  can  be 
attacked,  and  I  have  devoted  much  IhnuKht  to  this  lubjecl.  1  am 
firmly  convlnood  that  It  con  bo  done,  and  hope  Ibat  wo  ihall  live 
to  IM  it  dODO. 

Ov  THK  Ltnirr  Piikvomio-a  PRomKTKn  nv  Hion  ■  Fxicqvknot 
CiniKiivrsor  HiuH  PoresTi\LA'(DGc!>'BKAL  Remarks  Rblatiko 
TO  Tin  SrwiLT. 

R«btiniing  now  to  the  llghb  elfects  which  It  ho*  been  the  chief 
object  to  iDTeatlgato,  It  U  lihougbt  jiroper  to  divide  theno  •Scct.a 
into  (our  clMwe  i  (l)lno(Lndeeeeuceof  a  «ulid  ;  (2)plio>pliora*coi>ca: 

(3)  Inouadett'eace   or    phospboreBceticu    of    it    tnre^ed   g>vi ;    and 

(4)  tuminonty  prodeced  in  a  ko-*'  ul  onlinary  pruisure.  Tlie  lirat 
question  U,  How  are  tliose  luminoui  efieote  produced !  In  order 
to  nnnrer  this  question  a*  >ati>fiMtorily  a*  I  am  able  to  do  in  the 
light  of  ocooptod  viawn,  and  with  the  aiporioncnacnuiiod,  and  to 
add  Mme  Intereat  to  tliin  domonatration,  I  'halt  liwoll  lioro  upon  a 
feature  which  I  oon«i<lor  of  ervat  [initortAiice,  [iia*niui-li  a«  It 
promiM8  beeide*  tio  throw  u  bt-Mur  li»;Ut  uixvi  tin?  nni.iire  of  iao«t 
of  the  phenomena  produced  b}*  hi^hfrpquoncy  electric  eurrent«. 
I  have  on  other  occoaioni  pointed  out  Oic  i;real  imj»rtanco  of  the 
pnwnoe  of  the  rareflod  jcaa,  nr  atomic  mixiium  in  (ccncral,  around 
the  conductor  through  which  altornAle  curiunti  of  hitch  frequency 
are  pawed,  m  regatae  tbeliestini-of  Uieconducloiby  thociirrents, 
Hy  experimenlo  deaeribed  some  time  ii;;o  baiu  »liowii  that  the 
higher  the  frequeQcy  and  potsntiut  difTerani.'e  of  the  ourrenU,  the 
more  important  bccomuj  the  raroliod  gaa  in  wbicb  the  oonducLor 
En  immersed  m  a  factor  of  the  heating.  The  potential  dilForenco 
however,  in,  u  I  thon  pointed  nut,  a  more  imfiortant  olemont  than 
the  frcqaenCT-  When  both  of  thoMt  ore  sulficiontly  higb,  the 
beatliv  mayoealmoil  entirely  due  to  tlio  prenence  ol  the  rarefied 
gas.    The  experimente  to  follow  will  «liow  tlie  tm|>ortAnce  of  the 

Sa,  or  ^un«rnlly  of  gas  at  ordinary  or  other  pressure  an  regards 
e  incandnvconco  or  other  luminous  elTeoU  produced  by  ourrcnte, 
oS  tbii  kind. 

I  take  two  ordinary  OO.volt  16-c.p.  litmps  which  are  in  ei'ory 
twpect  alike,  with  the  exception  that  one  bos  boon  opened  at  the 
t^and  the  air  hae  Alloi  the  bulb,  while  the  other  is  at  the  ordi- 
nwy  degree  ot  oxbauetionot  commercial  lampti.  When  I  attach 
the  lami)  wbicb  ie  exhausted  to  the  terminal  of  the  locondar)'  of 
the  coil,  which  i  have  already  used  an  In  experimcntx  illniitratwl 
In  Fig.  1^1,  fur  instance,  and  turn  on  thecurrcinl,  the  tllament.  lu 
you  baie  before  seen,  comes  to  high  incandcHConce.  Wlieu  1 
attach  the  second  lamp,  which  la  nllod  with  air,  instead  of  the 
former,  thn  Hlamont  itill  t'lows,  bub  much  lesa  brightly.  Tbie 
experiment  Llluttrtiteit  onl)'  in  part  the  truth  of  the  statomonta 
befote  made.  The  importance  of  the  Klamentu  bcine  inimnrsod  In 
nrefied  gM  is  plainly  nutrcoabte,  but  not  to  ■ncii  n  decree  as 
might  be  deairable^  Tbc  reason  is  that  the  «ecoiidiiry  of  thw  coll 
ie  woond  for  low  tension,  having  only  150  tunis,  and  the  poieiitinl 
dlfietenoe  at  the  tormioaU  of  tM  lamps  is  therefore  small.  Were 
I  to  take  another  coll  with  many  more  turns  in  the  secondary,  the 
effect  would  be  Increaxcd,  since  it  depends  partially  on  the  poteo- 
ilai  differeiico,  a«  before  remarked.  But  smco  the  elToct  likewlac 
depends  on  tbu  frcipiency.  tt  may  be  properly  stated  that  it 
depends  od  the  time  ra1«  of  the  variation  ot  the  polentlnl  dllTcronce. 
The  greater  this  vnrintton,  tbo  more  iiupottnnt  becomM  the  gaa  a« 
an  etement  of  heating.  I  con  produue  a  much  greater  rate  of 
variation  m  another  way,  whtcb  boaiies  has  the  advantage  of 
doing  away  with  the  objoctlons  which  might  be  mode  in  the 
eiperlment  ici«t  vhown,  even  if  both  the  lamps  were  connected  in 
eedet  or  multiple  arc  to  the  ootl— oamoly,  that  in  conxonuBOoe  of 
the  reactions  existing  between  the  primary  and  aoeondary  coil 
the  ceadnsions  are  rendered  uncertain.  Tlii«  renult  1  Mcure  by 
cliarfting  from  an  ordinary  transformer,  which  is  fed  from  the 
alt«mating -current  snpply  station,  a  battery  ol  condeutere,  and 
dtacharging  the  latter  dlrcctlv  throu^-h  n  circuit  of  small  eelf- 
Indoctlon,  a*  before  llla«tratet{  in  Fin*.  19a,  196.  19^, 

In  Figa.  SSo,  iSb,  and  "Ht,  the  heavy  copper  bars,  B  B,.  are  con' 
neeted  to  the  oppoeite  coatings  of  a  battery  of  oondenser*,  ot 
g«nerallr  in  rach  way  that  the  bigh-frequeneyoceuddendlechargo* 
ore  maoo  to  tiaveteo  them.    1  cooneot  Bnb  an  otdlnary  (Kt-volt 


But  it  Hbould  not  be  thought  that  the  latter  lamp  la  taldog 
small  fraction  of  the  onorgy  Riippllod  to  botli  lbs  lanpe;  01) 
contrary,  it  may  consume  a  eotiMderable  iiortiou  of  the  ener|ry, 
anfl  it  may  become  ei'cn  hot(«r  than  the  one  wbich  burns  brightly. 
Iti  this  eniwriment  the  potential  dilTcrence  at  the  terminals  of  the 
lamps  variM  in  sign  theoretically  three  to  four  million  times  a 
second.  The  onde  of  the  fiUmants  are  corrosiiondincly  electrified, 
and  the  gas  in  the  bulba  is  violently  ngitated,  and  a  largo  portion 
of  the  supplied  energy  is  thus  converlod  into  lieat.  In  the  uon> 
exhausted  bulb  there  being  a  few  million  times  more  gas 
moleculea  than  in  the  exlmuated  one.  the  bombardment, 
which  18  most  violent  at  Iba  enda  of  tbo  filament,  in  the 
neck  of  the  bulb,  consumes  a  large  portion  of  the  energy 
without  producing  any  visible  effect.  The  reaaon  Is  that 
there  being  many  ranleculee.  the  bombardment  Is  ijuantl- 
tatively  considerable,  but  the  individual  imjHtcte  are  not  very 
violent,  as  the  8|>aodn  of  the  moleoulM  are  com  pa  rati  i«ty  small 
owing  ta  the  small  free  putli.  In  the  ethnuntwl  bulb,  on  the 
contrary,  the  sgieeils  are  very  great  and  the  individual  impacts  are 
violonl,  and  therefore  bett«r  adapted  to  produce  a  visible  olTect. 
Besides,  tbo  convootion  of  heit  ie  )jrout«r  in  the  former  bulb.  In 
both  the  bulbs  the  current  traversing  the  filaments  is  very  small, 
incomparably  Amallor  than  that  which  they  reipiire  in  a,a  ordinary 
low-froi[uoncy  circuit.  The  potontial  dliTereiice,  however,  at  the 
end^of  iheltUmentsIs  very  great,  andmiglit  be  possibK-^U, 000  volts 
or  m'lro  if  the  filaments  were  straight  and  their  ends  far  apart. 
In  the  ordinary  lamp  s  spark  gonefolly  occurs  between  the  ends  of 
the  filament  or  between  the  platinum  wires  outside,  before  eucb  a 
dllTerence  of  potential  can  be  reached. 


I 


.JW* 
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SluwlnB  Uio  BRwl  ef  tl»  lYssgncs  ol  a  Ouwua  Uadlan, 

It  might  bo  objected  in  the  experiment  before  shown  that  the 
lftm|M,  being  in  multiple  ate.  tbo  eshausMd  lamii  might  take  a 
much  larger  current  and  that  the  eSeol  observed  might  not  bo 
exactly  attributable  to  the  notion  of  the  gas  in  the  bulbs.  Such 
objections  will  lose  much  weight  if  I  connect  the  lamu  in  aeritt, 
with  the  same  result.  Vflion  this  is  done  and  the  disahanfes  are 
directed  through  thn  tllamonts  It  is  again  noted  that  the  nlamenb 
in  the  non  oibaust^id  bulb,  'i,  remain*  dark,  while  that  in  the 
exhnuited  one.  I,  glows  even  more  intenaoly  than  under  ite 
normal  conditions  of  working.  Fig.  'JSh.  According  to  general 
ideas  the  current  through  the  filaments  should  now  be  the  same, 
were  it  not  modified  by  the  presence  ot  tho  gaa  around  the 
Blame  nts.  . 

At  this  juiiotnTe  I  may  point  out  another  iotertBting  fealore.J 
which  illustraten  the  eSeot  oi  the  rale  of  change  of  potentisl  ol 
the  currents.  I  will  leave  the  two  lamn  connected  in  series  to 
the  bam.  B  B,.  ai  in  the  previous  experiment.  Fig.  22t.  but  will 
preaeiitly  reduce  considotably  the  fr«iueuoy  ol  the  carronta, 
which  waa  oxowaivo  in  the  eijxiriment  just  before  shown.  This  I 
may  do  by  inserting  a  Mtfinauction  coil  in  the  path  of  the  dU- 
cbargea.  or  by  augmenting  the  Capacity  o(  the  condonsers.  When 
I  now  pass  these  liw-fretiuencr  dlachargeii  through  tbo  lamps,  the 
exhausted  lamp,  (.  again  is  as  oright  aa  before,  but  it  is  noted  also 
that  the  non-cihaustcd  lamp,  7i.  glows,  though  not  quite  aa 
inteneely  as  the  other.  Iteduoiug  the  current  through  the  lamps, 
I  may  bring  the  filament  in  the  Utter  lamp  to  rednoas.  and  Ihouah 
the  lilnmniit  in  the  exbauttod  lamp.  !,  ia  brights  Fig.  '22c,  the 
degree  ol  ils  Inoandeeoencn  i*  much  smaller  than  in  Ftg.  23^,  when 
the  currents  were  ol  a  much  bi/her  frequonoy. 


(To  U  uiia<.u.uvL.> 
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'BUS  LIGHTING. 

Mr.  Preond  would  porhape  have  been  wise  if  he 
had  remained  silent  under  our  exceptionaJly  mild 
criticism  of  bis  paper.     His  letter  in  another  colmim 
compels  as  to  further  justify  our  previous  remarks, 
and  to  show  how  utterly  untrustworthy  his  estimates 
are.    If,  in  the  first  instance,  our  readers  will  com- 
pare onr  remarks  ou  page  3  of  our  issue  of  July  7 
with  his  comments,  they  will  see  that  his  reply  is 
very  roundabout.     Is  it  right  to  estimate  for  lamps 
at  a  lower  figure  than  they  can  he  obtuim^d  now 
without  explaining  why  you  put  that  lower  figure? 
He    telle  us  that  the  company  he  speaks  for  U 
ready  to  undertake  work  on  this  estimate  now,  and 
thereby  on  his  own  figures  and  knowledge  either  to 
incur  a  considerable  loss  or  to  use  lamps  not  obtained 
from  those  who  control  the  existing  patents.  Enough, 
however,  as  to  the  lamps.     Our  contention  is  that 
Mr.   Freund's    estimate    is    misleading,  and    this 
can  be    shown  by   examining  figures  open  to  all. 
We  will  now  examine  another  item  in  bis  estimate, 
and  ask  Mr.  Freuud  to  justify  it  hy  appeal  to  the 
future    or  in    any    way    he    likes.      We  say  it    is 
misleading,  and  further,  we  contend  that  such  state- 
ments do  a  vast  amount  of  harm  in  the  industry,  and 
those  who  make  them  should  be  called  to  hook.   Wo 
are  told  that  a  five-candle  lamp  is  used  on  an  average 
six  hours  per  night,  and  the  cost  of  electric  current 
for  200  of  these  latnps  for  one  year  is  £50.    We 
must    assume    that    each    'bus    runs    SG5    days 
in    the    year,    though,    if     it    is    any    pleasure 
to    Mr.    Preund,    we    would    make    tt    a    score 
or  two  less.     This,  at  six  hours  a  day,  gives  2,190 
hours  for  each  lamp.      We  may  also  assume  that 
each  lamp  takes  18  watts — that  is,  each  lamp  uses 
about  39i  Board  of  Trade  units  in  the  year.     Bat 
the  quantity  put  into  the  batteries    in  order  to 
supply  this    is    at   least    23    per  cent,  more ;  and 
you    have    to    pay    for    what    you    put   into    the 
battery,    not    for    what    you    ueefully    take    out. 
Therefore     we    may     take     it     that    each    lamp 
will    cost    tho    amount  chargeable    for    48   units. 
How  do    you    obtain    your    electrical    energy  for 
charging?     If,    when    a    suitable    central    station 
exists,  probably  from  the  supply  mains,  at  a  cost 
of  from  3d.  per  unit  upwards.    Take  3d.  as  the  cost- 
Then  the  48  units  per  lamp  cost  you  12s.  a  year, 
and   the  cost  for  200  such   lamps  is  £120.     Mr. 
Freund  says  £50.     How  does  be  get  his  £50  ?    We 
have  shown  how  we  make  that  item  at  least  £120, 
and  probably  in  the  vast  majority  of  cases  it  will 
be  nearer  £200.  So  far  as  we  can  see,  Mr.  Freund  has, 
and  can  only  have,  one  answer  to  this  if  he  attempts 
to  justify  himself,  and  that  is  to  point  out  that 
some  central  stations  claim  to  generate  their  elec- 
trical energy  at  a  much  lower  figure  than  3d.    One, 
iudeed,  claims  to  be  able  to  generate  a  Board  of 
Trade  unit  at  a  cost  tmder  Id.    But  surely  Mr. 
Freund  does   not  expect  his  readers  to  understand 
that  if  they  light  their  'buses  with  bis  lamps  tad 
batteries  they  will  get  their  energy  at  anytbti^ 
approaching  these  figures,  even  if  they  put  up  an 
installation    of    their    own     for    200    'buses?      It 
is  perfectly  evident,  however,  that  the  estimate  in 
the  paper  contemplates  obarging  from  supply  mains, 


I 
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ft6  it  includes  a  rent  of  £10  a  year  for  a  "  charging  " 
station.  We  will  recapitulate  our  figures  so  as  to 
obviate  the  chance  of  Mr.  Freimd  not  understanding 
them : 

&-o.p.  lamp  require  18  watts. 
Each  lamp  runs  2,190  hours. 

And  thus  uses  per  year  2,190  x  18  watts,  or  about 
394  Board  of  Trade  units. 

1 89j  units  +  louses  require  charging  energy  =  48  units. 

I  48  units  at  3d.  per  unit  cost  128. 

'.-.  200  tamps  cost  at  X2s.  per  lamp  =  X'120. 

Mr.  Freund  may  have  heen  most  conscientious  in 

.getting  hifl  figures  from  actual  results,  but  they  are 

'  not  conclusive,  and  the  profeRsion  generally  would 
like  to  know  a  little  more  about  the  methods  by 
which  the  figures  in  his  estimatB  have  been  obtained. 
We    have    now  commented    upon  two  of   Mr. 

j  Freand's  items.  The  lamps,  it  is  explained,  will 
be  obtainable  at  the  price  named  some  time  hence. 
In  this  connectiou,  howex'er,  there  is  somethiufj 
more  to  say.  The  lamp-hours  as  given  in  the  paper 
amount  to  2,190.  Taking  only  four  replacements 
in  the  year,  that  gives  a  lamp  life  as  51U  hours, 
nearly.  We  do  not  wish  to  cavil  at  this,  but  should 
like  to  have  proof  that  under  the  conditions  of  'bus- 
lighting  the  life  is  so  long.  Admitting  that  the  exist- 
ing lampe  have  a  Hfe  of  over  500  hours,  we  can  hardly 
expect  that  in  the  near  future  new  manufacturers 
selling  at  a  third  or  fourth  the  price  will  produce 
a  lamp  of  equally  long  life.  If  Mr.  Fruund  is  ready, 
as  he  says  he  is,  to  charge  batteries  for  i'SO  for  the 
charging  current  to  run  200  o-c.p.  lamps  for  2,190 
hours,  he  must,  we  think,  have  discovered  something 
in  connection  with  electrical  energy  and  accumu- 
lators not  generally  known,  and  which,  if  on  these 
figures  admitting  an  ordinary  manufacturer's  profit, 
should  revolutionise  all  our  ideas  of  electrical  work. 
Put  in  another  way,  be  offers  to  energise  a  5-c.p.  lamp 
fora  week,  six  hours  each  day,  for  M7  pence — forty- 
two  hours  for  1'17  pence.  We  confess  to  an  utter 
iuahility  to  understand  the  figures.  If  they  have 
been  conscientiously  examined,  how  is  it  done  ? 
Mr.  Preece  has  said  the  electric  light  is  the  poor 
man's  light,  or  something  to  that  effect,  hut  here 
we  have  a  presumably  rc«ponstble  business  man 
ofTcriug  to  supply  current  to  tun  a  5-c.p,  lamp  six 
hours  a  day  for  a  week  for  1'17  pence.  Prodigious  ! 
ProdJ^ous ! ! 


OBITUART. 


THB  LATE  SAMUEL  EDMUND  PHILLIPS. 

It  it  with  deep  regret  ve  bare  to  record  the  death  of 
Mr.  Samuel  K'lmund  PhillJM,  which  occurred  aomeirliat 
■uddenly  alliiii  rMidence  at  Shooter'*  Hill,  Kent,  on  Satur- 
day lui.  He  bad  been  in  (ailing  bunlth  for  «ome  years, 
and  sufTorod  grc»tly  (torn  an  intcrnil  complnini  which 
proved  to  be  caused  by  an  ulcor. 

Mr.  Thillips,  when  a  boy,  was  brou(;bt  into  contact 
wilh  telefcraphy,  his  father  being  at  that  time  enga;{ed 
wiih  Dr.  Whitehonae  in  carrying  out  experimental  work 
ill  conndclton  wiib  the  first  AtUiU)c  cable.  He  subse- 
quently acoom[tanied  l)i»  futher  in  the  fli-st  MaltA  and 
Aloxandria  cable  expedition,  and  in  1863  be  became  * 
DSmbcr  of  t^c  atifl'  which  Colonel  P.ttrick  Su:u-;t)-t  (nrntcil 
I  to  go  out  with  the  PersiiiD  GuU  cable,  rem^tining  at  Biishirc 
I  as  a  junior  clerk.     At  th«  end  of  throe  years'  aerrico  ho 


returned  to  England,  and  obtained  an  appointment  on  the 
electrical  staff  of  Messrs.  Latimer  Clark,  Forde,  and 
Co.,  leaving  theee  gentlemen  in  became  electrician  to 
Mr.  W.  T.  Henley,  in  whone  nervice  he  remained 
(or  10  years.  At  Mr.  Honlcy'e  work*  be  wan  up[ininte<l 
manager  of  tbo  c»b1o  department,  and  occationally  be 
accompanied  cable  expeditions  as  head  of  the  electrical 
department.  Id  1870  he  joined  Mr.  W.  Claude  Johnson 
in  [larlnertbip,  and  a  amall  works  was  eatabtiahed  at 
Chiirlt'jn.  This  formed  the  nucleus  of  th^  jireBynt  exten- 
sive ranf;e  of  factories  which  are  so  well  known  to  all  cou- 
nected  with  the  oltctrical  imhistry  ibroiii^hont  the  world. 

A»  an  inventor  Mr.  Philli[)»  has  given  u«  the  oil  iniu- 
lator.  which  ha?  not  only  boon  largely  adopted  for  telegraph 
lines  in  India,  E^^ypt,  and  other  countries,  but  has  proved 
of  immense  valiio  for  overhead  lines  for  electric  lighting 
and  the  transmission  of  power  in  all  quarters  of  the  globe. 

Ml'.  Pliiili]is  took  the  keenest  interest  in  scientific 
matters  gcnvnilly,  and  to  bis  good  judgment  and  sound 
common  sense  may  bo  attributed  in  a  great  mea«itre  the 
success  of  his  undertakings.  His  genial  manner  and  gonerou* 
nature  made  him  a  universal  favourite,  and  his  loss  will  be 
deplored  by  a  very  wide  circle  of  friends  and  acquaintances. 
It  is  not  customary  even  in  deploring  the  loss  of  an  old 
and  valued  friend  to  abstain  from  the  impersonal,  yet  we 
cannot  help  saying  that  the  late  Mr.  Phillips  was  one  of 
those  ijuiet,  uriobtrnsive  men  to  whom  Eniiland  owes  so 
much.  He,  in  common  with  his  surviving  [partner,  was 
imbued  with  the  view  that  it  is  necessary  for  a  firm's 
success  to  have  a  reputation  for  thoroughness,  and  together 
they  built  up  a  reputation  for  tbo  Grm's  work  that  gives  f* 
a  foremost  place  among  our  manufacturers, 


CORRESPONDENCE. 

"  Cue  tuunt  wurd  !■  ng  lutii «  vQrt, 


ACCirMULATOR  TRACTION. 

Silt, — If  this  little  controversy  has  done  nothing  else,  it 
appears  to  have  thoroughly  roused  Mr.  Selton's  interest  in 
iiccumulator  traction,  juii^ing  from  his  powerful  thirst  for 
information.  Birmingham  furnishes  the  first,  and  at 
present  the  only,  instance  where  our  accumulators  are  being 
used  on  tramways,  Uit  what  of  that  1  A  beginning  must 
needs  be  made  somewhere,  and  we  have  begun  in  Birming- 
ham, making  a  right  satiif.ict»ry  start,  ton,  while  we  were 
about  it,  for  Mr.  C;irrnther«  Wain,  the  managing  director 
of  the  lino,  expressed  himself  about  our  cells  at  the  recent 
meeting  of  the  Tramways  Institute  that  they  leave  nothing 
to  be  desired.  With  these  two  essential  points,  "efficiency  ' 
and"durabiUty"of  our  accumulators,  proved  and  vouched  for 
(see  our  previous  letters),  the  cost  of  application  is  readily 
arrived  at.  But,  Erst  of  all,  Mr.  Sellon  wonders  why  an  accu- 
m ul at o( -car  service  is  more  regular  and  reliable  than  that 
whore  either  the  overhead  or  the  conduit  system  is  used, 
and  wants  to  know  tbe  reasons.  To  make  this  quite  olear, 
we  need  only  to  consider  .ind  compare  the  possible  caiuea 
of  stoppages  on  the  various  systems. 

Eliminating  damage  to  the  cars,  motors,  and  gearings  as 
possibilities  common  to  all  three  varieties,  we  have  to  deal 
with  the  anpply  of  current  to  the  motors  and  the  interrup- 
tions which  may  occur.  On  accumulator  cars  a  substantial 
twitch  is  between  cells  and  motor,  and  no  matter  what  be 
the  movements  of  the  car  there  is  always  a  sound  solid 
connection  to  the  source  of  supply.  Xow,  compare  this 
with  the  jumpy  nature  of  a  trolley  contact,  which  has 
to  be  fished  back  into  ils  place  so  (requentty  that  in 
America  "your  trolley's  off"  has  become  proverbial.  This 
happens  when  current  is  obtainable,  but  stretches  of  cable 
and  wire  are  between  supply  station  and  motor,  and  the 
wire  ijt  liable  to  and  does  snap,  or  in  winter  it  is  occasion- 
ally coated  with  ice  or  tbe  rails  are  flooded,  rendering  oon- 
tact  very  imperfect;  again,  the  trolley  pole  may  break  (a 
case  in  point,  was  recorded  in  tbe  HUdrkian  ol  June  M, 
1893,  page  379,  when  a  man  ha<l  to  stand  on  the  roof  ol 
the  car  and  hold  the  trolley  to  the  overhead  wire).  No  one 
will  say  that  such  occurrence*  are  conducive  to  regularity. 
In  tbe  conduit  system  the  slot  frequeatlv  boAtiTGAK  «iniu!& j 
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with  snnd  and  alroet  refute,  when  the  paiMogara  may  viry 
the  monotony  of  a  ride  by  jiiubing  th«  cir  beyond  the 
obatruclion.  Bui,  above  all,  with  Ihc  trolley  or  conduit 
SjrttotD  a  tem[>or>ry  breakdown  of  Ibe  nucliinery  ikt  the 
Molral  itation  may  cauio  a  stoppage  along  the  entire  line, 
wherea*  on  the  accumulator  system  only  the  one  car  U 
at^ted  in  which  the  cella  have  come  to  an  eud  of  their 
charge,  and  this  can  be  pushed  on  by  the  car  following 
it.  The  daily  retnrns  at  Binuin^'bam  fully  corroborate 
our  assertion,  sboniit^  thai  the  service  on  the  Bristol-road 
line  has  been  practically  free  from  inlvrruptionx. 

Now,  as  to  the  cost  of  motive  power  per  car  mile  of  can 
fitted  with  our  accumulators,  this  we  give  herewith,  and 
are  quite  preporsd  lo  itond  by  our  figarea  at  any  time : 

Line  :  3  milee,  double  track. 

Cara :  12,  each  for  52  passengers. 

Weight:  12  tons. 

Serrics :  G  minates. 

Speed  :  6  miles  per  hour,  in«Indinf{  atoppaLgas. 

Time :  1&  hours  per  day  -  90  car  inilea. 

Cost  per  week,      ^"?^°,r 
'^  car  mile. 

Fuel,  70s.  per  day    £3410    0       ...        778 

Oil,  waste,  and  sundries 4    0    0      ...        -127 

Brushes  on  motors,  lubrica- 
tion at  lOs.  per  car  week...        GOO       ...        '190 

Wages  at  charging  station,  at 
£2.  10a.  per  oar  week 30    0    0      ...        -953 

Depreciation  on  buildings, 
hydraulic  and  gonorating 
plant  at  cbargipig  station 
(X6.600)   12    0    0      ...        -381 

Maintenance  of  accumulators      47     S    0      ...      1-AOO 

X123  15  0  ...  31tj,- 
Then  it  must  be  remembered  that  with  accumublut' 
traction  the  maintenance  of  the  ro^  U  much  cheapvr, 
there  being  no  electrical  equipment  on  the  line,  and  the 
capital  outlay  for  the  complete  installation  considerably 
lower  than  that  for  the  other  two  systems.  In  the  matter 
of  total  efficiency,  accumulators  again  hold  a  great  advan- 
tage. According  to  measurements  made  by  Dr.  Louis  Bell 
on  several  American  electrical  tramwajrs,  the  efGciency  of 
the  entire  overhead  system — viz.,  the  proportion  of  the 
brake  horsepower  on  the  car  motor  as  compared  with  the 
indicated  borse-powor  of  the  engines  at  the  generating 
stations — averages  about  30  jier  cent,  in  everyday  practice, 
while  with  accumulators,  notwithstanding  the  increased 
weight  ot  the  latter,  we  arrive  at  a  corrotjioncltiig  uilicisncy 
of  over  40  per  cent.  It  ntandit  tu  reason  that  l\m  must  be 
so,  as  the  expenditure  from  the  cells  is  in  direct  proportion 
to  the  brake  honc-powor  developed  by  the  motor,  while 
with  the  other  systems  the  generating  stations  must  be 
capable  of  furnishing  the  maximum  current  at  any  given 
moment,  the  average  current,  however,  falling  far  snort  of 
tbo  maximum. 

We  know  that  Mr.  Sellon  faiis  mentioned  the  balance- 
sheet  oi  the  Birmingham  Central  Tramways  Company 
before,  and  wc  told  him  alt  we  bad  to  say  with  regard 
to  this  in  our  last  letter.  No  doubt  a  copy  of  this  as  soon 
as  it  is  printed  will  be  dcjiveied  to  him  quite  as  early  as 
to  u*,  and  sec  his  mind  at  rest  about  the  actual  expenditure 
on  the  firistol-ro.id  section.  Wbat  we  are  prepared  to  woik 
this  lino  for  under  existing  circumstances,  .ind  with  tlie 
present  plant,  we  must  ask  leave  to  withhold  until  the 
Doird  of  the  Birmingham  Central  Tramways  Company 
have  arrived  at  a  decision  on  our  propos.il,  but  at  what 
coat  it  could  bo  worked  by  as  or  anybody  with  an  entirely 
free  hand  is  easily  deduced  from  tke  foregoing  labuiatioa. — 
Yours,  etc..  L.  Brokkiun,  Manager, 

The  Epsteiu  Electric  Accumulator  Company,  Limited. 
July  35,  1893. 


'BUS-LIGHTINO. 

Sir. — Offing  lo  my  absence  Irom  town  1  have  only  to-day 
■eea  ibe  comment  you  made  in  your  issue  of  the  7tb  inst. 
on  the  {Ktper  I  wrote  for  the  Tramways  Institute  of  Qreat 
Britain  and  Ireland.  Allow  me  to  say  that  I  fail  to  reconcile 
yoariiitiodueUiry  stototneut — vit.  "that you  have  narrowly 


watched  this  experiment " — with  the  remark  that  rumours 
contradictory  to  my  statements  are  abroad-  Of  such 
anonymous  assailants  I  cannot  take  any  notice. 

With  regard  to  the  figures  which  you  recommend  to  be 
taken  with  caution,  I  can  only  iiiy  that  they  were  mostcon- 
sciontiously  taken  from  tbo  actual  results  with  over  160 
omnibuses  which  perform  quite  publicly  from  and  to 
Victoria  Station,  I'imlico.  Far  from  attemping  to  paint 
matters  rosy,  the  estimate  was  made  with  a  view  of 
accepting  any  cballeoRe  tbat  members  of  the  meeting  should 
think  fit  b)  make.  Likewise  the  criticism  you  bestowed  on 
the  price  which  I  put  down  for  incandescent  lamps  is  utijus- 
tilled.  Tbo  first  supplr  of  incandescent  lamjis  is  covered 
in  the  outljt  of  £3.  10s.  per  'bu^.  At  the  time  the  first 
renewals  may  bo  expected  on  contracts  not  yet  entered  the 
lidiswan  patents  will  have  expired,  and  you  are,  no  doubt, 
aware  that  contracts  are  being  freely  entered  by  the  largeac 
electrical  furnishers  bo  supply  best  lamps  at  Is.  6d.,  and 
less,  after  tbat  date. 

However,  the  best  proof  (or  an  estimate  to  be  ftrnd  fdii 
ii  the  readiness  to  carry  it  out,  and  I  am  ploued  to  inform 
you  that  the  liristul  Electric  Stfety  Lamp  Works,  o(  63, 
Queen  Victoria  street,  K.C.,  are  prepared  to  contract  witli 
omnibus  proiiiietors  and  tramway  companies  OR  the  basil 
of  my  estimate.  This  firm  will  also  undertake,  at  the 
present  moment,  to  maintain  the  incandescent  lamps  of  any 
number  of  cars  at  la.  6d.  a  piece,  or  on  tho  figures  of  my 
estimate. 

Your  statement  that  "  Mr.  Bristol  has  not  sold  any 
lamps  to  omnibus  proprietors  *'  does  not  testify  to  the  care- 
fulness of  the  watch  you  have  kepU  (^uite  the  opposite  is 
the  case.  The  Brisfil  Electric  Safety  Lamp  Works,  who 
hold  all  of  Mr.  Brist<>rs  pateiitt,  have,  as  far  back  as  August, 
1^92,  had  an  order  from  the  London  General  Omnibus 
Company  for  140  lamps  and  batteries.  Being  determined 
to  make  omnibus  lighting  by  electricity  a  success, 
they  tested  tbeir  system  privately  on  a  sroall 
scale  before  they  started  in  the  streets  of  London. 
They  started  to  light  theno  UO  omnibuses  in  November 
and  have,  as  far  as  electrical  matters  are  concerned,  not 
bad  to  make  the  slightest  alteration.  That  the  number  of 
'buses  lighted  baa  been  increased  to  180,  153  of  which  run 
now  daih',  does  not  seem  to  be  an  unfavourable  sign.  The 
only  dilficulties  encountered  were  of  an  administrative 
character.  The  batteries  were  not  only  irregularly  returned, 
but  were  ujiset,  left  in  the  'buses  for  several  days,  or  lost 
altogether.  The  charging  of  the  batteries  is  done  by  con- 
trad,  and  CO  is  the  maintenance  of  batteries  and  lamps  as 
far  as  eloctncal  wear  and  tear  goes.  The  results  seem 
too  good  to  be  believed  by  you,  and  I  am  sure  Mr.  Bristol 
must  feel  your  criticism  more  as  a  compliment  than  any- 
thing else. 

You  will  oblige  me  by  favouring  my  reply  with  a  similarly 
prominent  place  in  your  valuriblo  [Kipor  as  was  uliotled  to 
the  attack.— Yours,  etc.,  Eiiwis  Frkund. 


ELECTRIC  LOCOMOTION. 


I 


The  first  electric  locomotive  of  any  considerable  size  in 
the  United  States,  and  the  first  pracrically  operative  high- 
speed electric  locomotive  in  the  world,  adapted  to  the  steam 
railroad,  has  recently  boon  completed  at  the  Lynn  Works 
of  the  Ctoneral  ?^loctric  Com[>any,  America,  and  will  shortly 
be  exhibited  at  the  World's  Fair.  Its  completion  marks  a 
distinct  advance  in  electrical  development.  It  is  a  30  ton 
locomotive,  designed  for  a  normal  sjieed  of  30  miles  an  hour, 
primarily  intended  for  ojieratioii  uw  elevated  railways,  and 
fur  passenger  and  light'freight  trullic  on  less  important 
steam  ruads.  It  is  of  comgiact  construction,  solidly  and 
subEt^intially  built,  and  runs  on  four  44in.  wheels,  Ite 
dimensions  are  lOft.  6in.  long,  lift.  Sin.  high,  8ft.  4iD. 
broad,  having  its  drawbars  2ft.  6in.  from  top  of  rail — the 
Manhattan  elevated  railway  standard  height.  The  draw- 
bar pull  is  calculated  at  IS.OOOIb.  _ 

The  propelling  power  is  furnished  by  two  electric  motora      ■ 
of  especial  design  and  construction,  each  axle  being  pro- 
vided  with  one  motor.     The  motors  are  guarlcss,  and  are 
KupjMrtod  on  spiral  springs  resting  on   the  side  frames  of 
the  locomotive  truck.  This  method  of  suaponsion  loaves  tbo 
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whmla  freo  to  adjust  themselves  to  the  irrcguUritios  of 

the  FOid-b&d,  and  cooseqiioDtly  the  wear  to  both  tracks  and 

lOlon  is  dimtnUbed.     Tho  motor  ficlda  consiBt  of  msLsaive 

an  M8tin):«,  to  whith  the  hollow  field  spools  are  boltfld. 

'The  armalurea  are  of  the  Jron-cbd  type, bavins  each  separate 

winding    uui budded    in    a    mica- lined    hIoI    nut    into    tho 


a  mora  gradaal  and  easier  starting  of  the  electric  motor, 
aod  the  speed  can  bo  more  delicately  and  inatantaneouiily 
controlled  than  in  the  case  of  the  sieam  locomotive. 

The  truck,  auapeiided  from  the  journal -box  os,  {5  con- 
Btnictcd  of  heavy  I  beamti,  ^nd  formH  tho  (oiindation  for  tlie 
locutnotivc  cab,  of  shoot  iron,  of  symmotrical  design,  and  so 


--*sk. 


Train  vlth  30  tfln  Klcolrio  Loronotlirg. 


curved  surface  of  the  laminated  iron  armature  body. 
The  ailea  of  the  locomotive  pass  through  the  hollow 
■bafu  on  which  the  armatures  are  mounted.  Thuaa  shafts 
rut  in  beariiif^t  ol  the  motor  frame,  and  -ire  connecteil  to 
tbe  utle*  b;^  universal  oouplings,  which  allow  of  freedom 
of  notion  in  kll   directions.     The   commutators   are    of 


curved  off  as  to  diminish  the  atmosphoric  resistance  as  far 
as  possible.  The  interior  is  finished  in  hard  wood.  Two 
sliding  doore  are  placed  at  each  side  of  the  cab,  and  the 
windows  are  so  arranged  as  to  permit  of  an  unobetructod 
view  in  all  directions.  There  is  am|ile  sfMce  in  the  cab  for 
the  motor-man's  movements,  and  it  ulTords  him  consider- 


TTOt*— so  Urn  iJiriimoUvr. 


maMire  eonstrustion,  and  there  an  four  sets  of  bruahe*  to 
each  commutator.  The  motors  are  controlled  by  moans  of 
»  aeries- parallel  controller  sei  up  in  the  interior  of  tho  cab. 
TbisdeTicccmbodiosBll  tbelatetlimprovemantsmadein  this 
type  of  apparatus  by  the  General  Electric  Uompany.  Under 
t<*l  it  ia  found  that  the  serioa-parallel  controller  allows  of 


■My  better  protectitm  than  that  usually  voucbssfed  th« 
steam-locomotive  en);inecr. 

Tho  air  for  tho  brake  is  supplied  by  a  special  electrical 
air- com  pressor,  which  aUo  operates  the  wbistlee.  This 
air-pump  has  an  oscillating  cylinder  of  6in.  diameter,  with 
a  6in.   stroke,  supplying  6,000  cable  inches  ai  us  \ar. 
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minute  at  70Ib.  presstire.  The  motor  tt  Kimilnr  to  the 
N.W.P.  2j  in  gcnerftl  ttppsiranco.  but  i«  woHnH  (or  a 
biEber  «))()«(].  The  normal  apeo<l  of  the  >toialuro  shuft  is 
67r>  revolutions,  and  of  tbe  craalctbaft  ot  tho  pump  110 
ravoliitioni.  Tho  dimensions  of  the  air-compressor  are  -. 
Length,  41in.  ;  width,  16}iii. ;  height,  25in.  The  pump 
motor  is  controlled  by  a  spcciul  rhcottal.  This,  by  an 
intermediary  device,  is  automaltcftUy  regulated  by  the  air 
pressure. 

'fhia  loeomotire  hu  been  designed  for  a.  normal  speed 
•xoeeding  30  miles  per  hour.  The  use  of  these  locomotive* 
over  very  long  distances  is  at  present  limited  only  by  the 
cost  of  loDi-  lines  of  electric  fe«deni,  and  until  the  problem 
offered  by  this  condition  it  solved,  restriction  of  ita  employ 
ment  muet  necessarily  exist.  But  for  places  compariilively 
near  eacb  other  and  whore  traffic  is  dense — the  denser  tlie 
better— the  electric  locomotive  is  pecaliaily  adapted,  for 
here  all  the  advantages  of  electric  propulsion  are  available, 
unhampered  by  the  extreme  expense  involved  in  loDg 
feeder  lines. 

Tho  evolutioD  of  the  use  of  the  electric  locomotive  will 
probably  follow  along  the  lines  dictated  by  expediency  and 
favouring  conditions.  At  first  they  will  prolwbty  be  used 
in  elevated  railroad]  service,  and  in  New  York,  Brooklyn, 


Kdopt  mora  modarn  machlnie,  anil  in  fwrllentarcontinnauB-Gurrent 
dvimmos.  Wil.h  the  oftijMt  o(  I  in  proving.  If  iKweible,  ita  tnetollii. 
lioii)i.Uiu  y^liUiouHe  Departmoiil  ol  Kraiim  liiis  nnderMhen.an  tho 
iiiitisUve  and  nn<I«r  the  ilitvctidii  vt  M.  Bourdelles,  ineoecUir- 
i;on(^raI,  siooe  1891.  a  iteria*  o(  ■ydematic  experiments  wliich  hMv« 
hwl  rof«n>nc«  to  the  uie  of  both  continuous  and  alternate  ciirrenta. 
Tbo  roiulta  hoTO  alroody  boon  aunnnariMd  in  the  notice  on  lij^ht- 
hfluic  np[iaratuii  procent^il  l>v  llila  liefukrtment  to  tho  I'hicago 
Rxhlbli.tnn.  I  prauose  here  to  ex[iUiri  in  mote  detail  the  invMd- 
iration*  that  have  bmn  miule  with  the  two  VKrietiM  of  ciitrent  at 
tliu  liifhllioiiw  fli-tablisliniaiit.  ntid  at  the  same  time  the  oojistilcra' 
lions  tlint  wciKh  in  favour  of  ouEh  lotution. 

I  nhall  point  out  ar«t  Iho  gcnornl  condition*  that  the  maoliiooe 
and  Inrnp*  nhoiild  f  ittlil  to  eti(>ui'«  tli«  lafety  and  convenieooo  eJ  the 
icrvico.  Thnn  I  hIiiiII  examine  the  innnnor  In  which  coatinuouB 
ikiid  nltornalu  (iiirreiits  bsharfl  troin  the  vsriiwe  poinM  of  view  that 
litLva  lo  be  voiiwidered .  and  tho  tiro[>erlieH  of  the  inaohinon  omployod 
to  prodace  bbem.  Finally.  I  thaii  note  the  resulte  of  tho  conipaii> 
ioii«  made  between  tho  two  nyitoma. 

Tliia  memoir  wiH  refer,  thon,  only  to  the  eleotrio  apparatus. 
The  optical  apmratiiii  of  electric  liehthonses  in  France  havjn); 
boen  deocHbod  In  deMil  in  the  memoir  above  mentioned,  we  nhali 
aMumo  to  be  known. 

GtfirraJ  Obmnati^iiu  oh  Afathintry  and  Laiajw.— Tho  nmphinoi 
»hould  bo,  above  all.  oS  very  stronK  con»lruolion,  Tli"ir  mniiajro. 
ment  ahould  demand  tlie  leant  pomlbla  icchnicnl  knowltyli.'e  and 
the  leost  possible  anentlon.  The  speed  of  rotation  Ehoiild  be 
modoraM  la  redace  (o  the  loweet  point  the  causoii  of  dotrritiration. 
We  have  decided  In  French  lighthoiiBos  tlmt  it  tJiould  not  uxweil 
HtM)   ut    900   revolutions   per  minute,   and   for   the  machines   of 
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and  Chicago  alone,  their  advent  wilt  be  hsiiled  with  a  (ooling 
of  deep  gratitude.  They  will  then  probably  be  adopted 
as  feeders  to  the  trunk  lines,  both  for  freight  and  passonj^er 
tr^tflic,  and  to  operate  short  subiirlian  Hues  where  a  rapid 
ellicient  service  is  roqiiisito.  Their  peculiar  fitness  for 
■witching  purposes  will  advance  their  imc  another  steji,  and 
then  slowly,  as  the  different  problems  prcxentml  are  over- 
come, they  will  invade  the  province  of  the  trunk-line  dcam 
locomotive,  and  the  millennium  of  railroad  travel  will  bo 
within  the  realities  of  life. 


ON  THE  ELECTRIC  LIGHT  OF  LIGHTHOUSES.' 

BXPERIMESTS  MADE  BY  THE   IJGHTnoUSE  DEPART. 
MENT  OF  FRANCE. 

BY       AXt>B£      BLOMDEL. 

Objia  o/  thit  JfcmoiV.— The  electric  apjinratua  of  lielithou!«« 
using  tlia  vnltalc  arc  has  nndorifonR  an   ii]ndifliail.ioii   tar  innTiy 

'vsariL  Tho  machine  of  De  Merileiis,  ailopl^vl  in  ISSI  at  tlio  light- 
house of  Planler,  i*  now  In  nee  in  almost  nil  French  and  foreign 

L  Mtebliehmente,  uid  g^-ivtia  exoellent  r«Bults  t  but  of  late  yura  thii^ 
mSroUae  b*«  been  Keverelv  oritioued.  because  of  its  high  prioR  nnd 
antiqnawd  type.     From  dilTorent  i|uarterB  wo  have  boon   iirtF«i)  to 

*  Paper  read  before  the  InternalionaJ  Maritime  Congrcas,  Loadon 
»MUiV,  Jaly,  1893. 


De  Meritens,  it  has  even  been  roducerl  lo  tho  half  of  this.  Con- 
tinuous labricntiou  must  be  provided.  The  motom  may  be  stenin, 
hot  air.  DoH-son  Has,  petrokum.  etc.* 

1  shall  not  undertake  hero  tlio  coniiJarniivo  study  of  those 
diScrent  apparatus  ;  I  ulinll  r>iily  ohnorvo  that  tJio  abandonment 
ol  tho  sleain-onfino  <■  only  jiiiMRii'l  in  eifeptluntU  WMMi,  and  that 
none  of  the  inoioi*  •nugjejil^^il  tu  replace  it  oirer  fur  litililhoui'ee  the 
same  advandiK'w  of  »inipliciiy  and  xnfcty.  The  uae  uf  the  surface 
condenser  or  air  contleurrr.  uhtcli  ennblce  us  to  recovar  TS  tier 
cent,  of  the  u-nlcr  imeil.  ns  also  Ihe  ciporienoo  obtained  since  ISOl 
in  the  lighthouse  of  BjileinoB.  ennb]«^  u^  to  CTlcnd  the  applicotion 
of  steam  even  to  lijfhthoutcs  hnvinp  a  scanty  supply  of  waler. 

S'a/ely, —  Besides  the  mechanical  cau«e4  of  deterloralion,  wo 
ha*o  to  take  |>roraiitlons  acainsl  permanent  or  neoidental  cause* 
arisini;  from  tho  current  of  the  machine.  With  this  object  Lho 
Intensity  uf  lho  current  must  bo  reduci'd  beluw  that  in  oidinaty 
uee  in  iiidusliy,  no  that  the  rise  of  tom|>orature  ot  the  windings 
may  not  exceed  SOdoR.  C.  in  ordinary  work,  and  tOdeg.  to  AOdeK- 

*  The  hotair  motor.  althouRh  employed  with  luccete  in  oertain 
French  and  other  li^hthounu.  is  only  odmiHiiblo  In  exceptional 
cojce,  because  of  tho  numerous  objttctions  to  which  it  is  subject, 
juch  aa  irregularity  of  effort,  lack  of  (ilH»tlclly,  etc  i  iind,  abovo 
all.  bncjiuse  of  tho  excaesive  soperinlondcnco  it  requires  fnim  the 
itttendmil,  Th«  i>etroleam  motor,  whii<h  in  «lill  in  use,  is  eipeneiio 
in  iKorkin);,  and  not  frM  from  danger.  <!ae  motors  can  only  bo 
<i>uil  in  towns  buviuK  a  {■atworko.  The  solution  proposed  by 
L>r.  Hopkineun  lInst.C.E..  l)eecmbor  7.  ISS6]  has  not  3-ot  be»n 
tried-  The  profcreae  tately  mode  in  the  omploymont  ot  poor  gaso 
ontnuragea  as  to  beUove  that  this  method  may  one  day  be  applied 
when  tho  daniter  of  iatoiicatlon  by  carbonic  oxide  hss  boon  over- 
come. 
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^oo  ihoit  eirouit.     Thit  r«auU  may  be  obtMoed  without  sennible 

idlniBMion  nt  lbi>  eiHcisncy.  wliilo  certainly  proloDKin^  the  life  of 

ptbft  dyntUDO,     Tha  dclorioration  ol  tlic  coiDinutiitoi*   by  aparko 

■■••d  only  bo  foar«d  tn  conllnuoaO'CurroilldyiianiiM.    Tho  [irogcoui 

I.  oblKiDed  in  tbU  dJroclion  ralWi'M  us  now  from  any  Knii«Cy  nn  Ihln 

men.     The   nccidontd    cm^t*   ol  d«UriDrAlion   tu   bo  guanlMl 

apuiut  M  reniiH  from  wo  •udden  alter&tiunB  in  lb»  ourrunt,  qoii- 

I'suting  •Itlier Lii  abru |>t  iiilvrrDptionn,  or  in  shorL'i^Lrcuiiint;.     In 

OVarj  CWO  w«  CHight  to  hove  nt  lout  n  (ccond  pencmtiiiK  unit  in 

rawrv*  ready  for  immcdioUi  mo  if  the  "ant  liju  la  bo  cut  out  oE  the 

Clmuit 

UradatioH  qf  LiglU,  ncMrcJinjf  (o   lA^.  Dtoiyr  nf  Trtuuptrtucy  0/ 

Iht  Atmotphm..  — la  t.  cerlsiii  iiuinber   of  olij   lighttiouFM   two 

gtwlM  only  aca  u*m1— a  iiimpio  luui  a  double  liitht.  -one,  iw  the 

torn  Inpllo*,  oorreiipandiiw  to  doubla  tlio  int(iniiii.y  of  current  of 

\  tba  otlMr.     In  Fr«acfa  lielitlioasoa  of  the  old  i.vpc  thcwt  intonaitien 

*r*  rwDootii-vly  SO  and  TOO  amuirai.     In  Ihc  Eiieliuli   lighthouiio 

of  8U  Cktherine  tluy  are  li(>  and  30O  nmncra*.    Tbcy  nre  obtninod 

by  mnitjdtiic  th«  bimp  either  with  one  of  De  Morltiono'it  iiinthiniM, 

lyp«  O  or  L,  or  with  two  coii[i!«d   in   iiartillei  i-irouit.     But  the 

gradation   lo   obt*iiiwl   i»    imperfuci.   boiMueo   tho   roductioii   of 

nuigo  du*  to  ktmospbcitic  ubiorptioit  viu-ica  iu  n  muoh  greater 

ratio  than   tliat  of  2    lo    1,   n'lien   thu    woatber   Rhangcfl   from 

I  iBOdontely  «!««- to  f Dgsy.     Iu  avorago  wcathoc  —  tlint  ii  to  uy, 

I  Cor  atNMt  20  »r  cont.  of  tlio  year  on  the   Frcnnh  coruit  of  tlia 

IChiwiie]  and  tbo  oooan — a  currant  of  '2'>  ARifinrwi  tn  mom  thait 

|MSeiMit  with  bl'focal  a|)paralii*  to  ennbl*  the  MoerAplucal  ranga 

'  to  bo  attainod,  &iid  evou  aurpiUBed,     In   Iho  flMhinf;  apparatus, 

^ Jtax-Htairt,   an   illumination    u    rualitied    wliich    rsaciieti   la   S5 

<  nlle*,  whilat  in  foi{gy  weather  n  double  intonsity  cortecponding  to 

aoiuTonlof  100  anporw  only  roaches  28  milci.     In  thoao  «id- 

diUons  it  ia  nooowary  that  tho  intnniity  of  tha  i^iirreot  ihould  vary 

at  leaat  ttom  1  10  4,  and  that  tho  waakar  ourranla,  whinli  nro  tlio 

moat  oaod.  Aould  b«  obtained  with  auitable  efficiency. 

In  French  Ughthouito*  the  l<ro  eiCrome  onrrent*  ara  -ii  and  100 
amperei.  Many  oambinatiunB  may  be  mude  to  obtain  inlor- 
mediac*  ynulsUoo*. 

1.  Two  DoacUoeB,  one  lupplyinc  tho  minimuni  current,  and  tha 
Otbor,  uors  powetlul,  luppIvinK  the  inaiimnni,  each  nt  their 
maximum  fffiototicy.  Tho  only  innonvnnlonon  of  thii  motbod  ia 
that  in  caao  of  hroudown  of  the  larjie  machine  tho  ainnll  ono  dooa 
Dol  M>natit«t«a  ■aScloDl  recorve,  and  that  *  third  la  n«coa*iiry. 
Bwtdee,  tke  eflSoiency  uf  th«<  rueobatiioal  motor  dimliii«liOH  in 
KMaral  lO  qnktkly  with  tbu  power  that  the  advantage  ((ained  in 
Moetrical  efGoieni^y  ia  rendered  niii^alnry. 

2.  A  siofcle  machine  capnblo  of  fiimiahin|{,  na  dwiriKl.  tho 
vatioua  cunenta,  and  duplicalod  with  a  aocond  airottar  unit  oa 
neerre.     In   thia  com  the  oIKciancy  la  uoceaaaiily  much  amallcr 

•  vilb  tho  amaller  current. 

i.  A  machine  ui|.>uble  of  aupplying  tho  mean  current,  oombinod 

wUb  aMOondnry  battery  uhil^b,  crharKod  during  the  diiy,  miiy  be 

(Uack*(S^  At  niKht—nlooa  dudnif  clonr  wonthor,  and  in  parallel 

J  Ttth  tbe  moefaine  during-  fo^|;7  woathnr     Thi>  solution,  luggoatod 

r  by  diflbront  eogineera,*  loema  to  renilor  jmikible  n  reduction  of  the 

•toff.  •coin)t  that  the  cnaxbaun)   power  U  necesanry  during  only 

two  monchii  of  the  year  at  moet.     Hiil  it  ia  not  en,  luid  Iu  any  can* 

Um  advanlaijo  M  K«ii>u(l  would  be  ueutmliitoi)   by  the  iiddiLional 

^Motof  the  ottabli^hmenl  and  maintonance  of  a  «hI  of  nconinii- 

I latere  eallod  on  to  act  u  much  as  16  houTu  at  n  slrutcb.  with  u 

OurrODl  of   15  ampciea.     Tho  battery   would   be  more  cumber- 

eome  than  a  dynamo,   nod    would    rcc|uro    attention    that  con 

'  MiMieelF   bo    eipontod     from    ordinary    liKhthouto    atloiidanta. 

'  lAatly.   tho  olGt^icncy  would   be    more    i-odiir«d    owlnjc    to   the 

Abaolnte  necaniity   In    which    ho    are    phfod    of  intor[>olatin|[ 

a  ooniildereble  re«ist«noe,  aa  we  aball  twe  tiilt^r,  in  11  oontinuouO' 

:  Cutnol  arc  oirouit  fed  by  a  batten.     Acouinuliiturv  ai/i  not  then 

VkppliaaUe  to  the  copply  of  an  electric  art!  light  for  iighlhouoOB 

fwak  Uie  arrangeinonu  in   nao  at  tho  pment  time.      It  b^  no 

Doaiw  follow!  thnt  thoy  m^  not  Mme  day  be  ntiUaed  m  a 

Sflbnat  auumer. 

4.  Two  machlDoa,  each  having  eurronta  of  'JA 10  AO  amt>ore*.  and 

arran^^  M  a«  lo  be  coupled  In  [HLrnllcl   In  ordor  to  provide  a 

ennent  ol  100  ampere*. 

Tbbi  aolntioo,  whioh  baa  been  wlupted  tor  the  eervlce  of  French 

light  bouaea,    appeara     the    aim  pleat,    the    most    fuvou  ruble    to 

■ynunetry  in  the  installation,  and  the  moat  economicni  Iroiu  every 

point  of  Tiew.     It  enables  ua  to  obtain  a  autiafaotory  efficiency 

^'Wltb  the  25  nmporea  current,  and  oniurai  a  lufficiont  reierve  in 

laa  ol  Mseldent. 

Art  IjamjM. — Theee  lamp*,  aa  w«  know,  have  their  mochaniam 

ia  the  lower  port,  and   ru«t  directly  on  tho  platform.  Fig.  S,  of 

tbe  optical  apparatuiL     Ita   ]iri>icip»l  (unction   la  to  Conatantly 

L'brinf;  together  the  carbonii  oa  they  ace  cotitiiuiMl.     Some  of  theni 

[jwve  a  elriking  arrangement  which  auloiuatically  eeparalM  the 

bona  to  start  tho  arc-     But  none  of  them  in  ordinary  working 

1  iBCrooM  Uie  dhnancc  oi  tlia  carbon*  if  they   hate  accidontully 

I  loo  clote  lo  each  othor.     In  that  rcapoct  an  improvement 

ItDJgbt  perfaap*  bo  inlrodaoed,  but  we  can  avoid  tho  couae  of  too 

llSaer  an  spiwoacb  by  eupprewlnKi  •*  ^o  ''"^"  '^  later,  the  raria- 

~  looo  ot  tbo  oorreut. 

Tbe  lamp*  foe  altornato  onrreDle,  Fig.  9,  slmoet  the  only  onea 
kt  pteaent  used,  all  belooK  to  the  original  Serrin  lype.  or  to  that 
*^e modified  in  certain  pointa  uf  detail  bv  MM.  BeijoU  Le Baron, 
olina.  et«.     Tho  movement  of  approacii,  whioh  ia  made  under 
I  action  of  tho  weight  of  tho  upper  carbon -bolder,  is  governed 
by  cUiobwnrk,  with   an   cacapemanb  put  lo   i>lny  by  an  electro- 
|natwb«n  thodistaucebeoOBMelOOKroat, 
DO  oeoeeaily  of  reducing  the  heeUng  effect  on  tha  eoegnet  aed 
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the  change  of  attraoCive  force  that  ariaea  witli  the  change  of 
cnrront  has  led  for  some  time  to  the  abandonment  of  the  prneltco 
of  putting  the  electromagnet  in  anrioa  with  tho  pri(]cii>al  current. 
In  the  new  Froni^h  liuathouaoa,  wc  aond.  whatever  tho  main 
eurr«iit  may  bo,  the  current  ol  half  ol  one  of  the  machinnt  nf 
Do  MeriCeni  through  the  electromagnet  i  tlie  remainder  coee 
directly  to  the  lower  carbon  by  another  cable.  Thia  method, 
which  requirvK  three  (vihlm,  complicates  the  inelallation  and  tha 
oonatruotioo  of  the  awiichboard  allbuu^'h  nare  may  bo  tuken  to 
cennoct  all  thocomuiut«toraofthi>  board ■oaatoonablecho change 
of  current  to  bo  made  by  ono  ajwiation.  It  ia  more  natural  to 
omiJoy,  aa  in  tho  lampa  of  Le  Damn,  an  alcctramocnot  pliiond  in 
atliuntand  wound  with  IS ne  wire  The  number  of  coiiductom  in 
redcicecl  to  two,  and  there  i*nolurtherneo<l  toHplIt  up  thonmchino 
circuit. 

Tho  same  type  of  regulator  might  alao  well  be  npplie<l  to  coo- 
tinuou*  curreiita.  MoMra.  Sauttor  and  Harli'  have  preferred  to 
adopt  for  the  oxiierimentol  lampa  of  tho  lighihooBo  of  La  Hive  a 
typo  anologoui  to  that  of  tho  projecior*.  Fig.  2,  in  which  the 
appriMtch  of  the  carbons  is  produced  by  a  screw  poJuiing  through 
tho  two  carbon  holdora,  and  O|ioratod  by  an  electromotor  through 
a  nic<'liet.  The  latter  receivee  a  ehunt  from  the  princlpitl  current 
threugh  a  relay  coutiolkd  by  a  email  eh-ctroinogniit  plikce'l  in 
■hunt  aoiofii  thu  terminal*  of  the  lamji.  Kiich  niovemoiit  of  the 
acrew  ia  accompanied  by  a  aimilar  impruvemunt  af  rotation  of  the 
socket  of  tho  lower  oarbonholder  aaoa  to  regubite  tho  ahupeof 
tho  carbonn.  But  thi*  movement  is  too  alow  to  produce  a  favour- 
able roault  Tho  piinoipal  advantage  of  thii  lamp  conaiita  in 
the  employment  of  the  lolenold.  S,  placed  around  tho  lower 
cxrlun,  ot  which  the  purpoae  will  be  later  oiplaincd.  With  tho 
iic'iwent  lamp  tho  regulntion  of  the  arc  ua  that  it  may  occupy  tJie 
focua  ot  the  upparacua  it  L'tfed'Od.  h«  it  well  known,  by  the  aid  of 
a  tcrew  that  raiaee  ur  lowera  the  two  oarbona  sliniillanooualy.  The 
attendant  constantly  moves  tbe  acrew  ao  ai  lo  bring  the  image  ot 
the  arc  or  ef  one  of  the  carbons  to  a  mark  traced  on  the  table. 
There  would  evidently  bo  an  odvontage  In  producing  this  move- 
ment automatically,  but  the  attempts  mode  in  thii  direction  have 
not  been  »infltcie>>tly  »atlklactoiy  to  lead  ua  to  pumue  them 
lurtber.  An  automatic  <yateni  would  also  bavo  the  duodvantago 
ot  not  re(|aiti[ig  the  attention  of  the  uttendant,  which  It  is  as  well 
to  atimulato. 


I 


rui.  0. 

/•i/tatnet  of  Itu  Prvjicrtiu  of  tAe  Dynamo  on  CAe  AVruiliotneM  1^ 
Utiiidaiion  0/  Ihc  Lamp. — The  lamp  conauming  tiie  whole  ot  tho 
current,  the  manner  in  which  the  |aea8ure  vanee  as  a  function  of 
tho  cuiToot  deponda  only  on  the  conatruction  of  the  machine,  and 
tho  oharaetorlatlc  curvo  of  supply  at  tho  lamp  tormtnala  only 
difTom  from  iho  external  ehamctcriatlc  of  tho  dynamo  by  tho 
Kriiatl  ipninlity  leprenonilng  tho  Iomi  ot  pr<uuure  In  Uio  oonduolora. 
'rh(<  niel.hoil  u(  r«|-nlat.lon  of  the  lanipe  (whetbor  In  eailee  or  ill 
ehunl)  muDt  therefore  bo  cbuforl  oooonling  lo  the  form  ot  the 
character [atio.  If  the  latter  boa  little  nloiw  |we  aholl  aee  later 
that  it  ia  neceeoary  for  it  to  descend  in  the  direction  correaponding 
to  B  rising  currerit)  the  amporoj  will  vary  more  quicklv,  com- 
panttiroly.  thnn  the  volla  for  a  given  variation  of  distance  between 
tho  carbon*.  The  moat  aonaltivo  mode  of  regulation  will  be  thou 
that  In  eerie*:  on  tlie  contrary,  II  the  onrve  haa  a  considerable 
elupe.  regulation  by  a  ■hunt  ahould  be  preforrod.  Finally,  if  tho 
characterialic  ia  inclined  at  40deg.,  wlil«^  we  shall  aee  lo  pruc- 
tically  the  caae  with  the  dyiiamoi  ol  1)e  Merllvna,  the  tuo  modea  ^y 
of  regulation  arc  equivalent,  and.  conaequently,  we  ought  to  adopb  ^| 
the  aimploit— that  u  to  bdv,  rM[ulation  by  a  ahonU*  ^M 

Reariiont  Producid  on  iki  Dynamo  and  fht  Motor  by  i'anatiant  ' 

■n  Iht  Ritittanei  af  !h»  Arc— The  electric  arc  being  tho  only 
apparatu*  utiliaing  the  curroot,  every  variation  of  tta  realatanco, 
and  thua  of  the  onecgy  tliat  It  conaumaa,  will  be  fait  by  the 
dynamo  and  the  motor  in  the  form  of  variation  of  apnd,  which, 
again,  will  modify  the  r^yinu  of  tlie  arc.  The*o  reciprocal 
toactiona  gbuso  an  oscillatory  condition,   reeultlng  in   periodical 

*  DlfTirential  rr^ulation  would  give  double  tbe  eoiiFibility,  but 
Ibe  comiilicatioD  it  would  involve  id  the  dUtribatioQ  of  the  cirouite 
reader*  it  uodetirable. 
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vibrftlioni  of  th«  light  thu  mny  end   in  iU  extinction  or  in  a 
brokkdown  of  the  moahnni*m. 

To  mvoid  thaie  difHcultkrn,  it  in  neccwiary  to  Inroish  the  motor* 
with  tt  oulRolontly  MtiMtlvo  KOvomor,  anil  to  ffSt  rid  of  the  OMtUo- 
lioiM  by  cliooHiiii-  tlio  oonHtnntii  of  tho  dynAmon  no  thitt  nt  aboat 
tiie  asu&l  current  tlie  demand  It  rikIim  on  the  inolor  fnr  [lowcr 
incrwHoa  with  the  iDleiisity.*  ur  b<-tter,  pnMW  thn>tii;l>  >i  iiiHii- 
iDUiD.t  >n  ajT&ntcemenl  which  in  ouily  attainablo  For  nllvriiutorit. 

Emi-ujymktt  iir  Ctis-nstjoi-*  rirBUKfT* 

Action  /. — fro/Kr/if-t  and  l/iifal  Sfftictof  Itu!  Are  icifh  CoiUiuuoiu 

Curmilt. 

dnurfiVitfioii  luul  tniriintc  BrinhlHnu.  ~tl  npjieim  to  be  MtAb- 
liahed  th&l  the  arc  ronsista  of  n  ourrent  of  <virbon  rwluood  to  a 
*t«t«  of  vapoar  «t  the  aurfkca  of  tbo  poadtivo  polo,  which  Maumcn 
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Drm  of  a  ctitttt  i  owing  to  this  clrnuiii stance,  the  pnnItEvo  |iole 
iltute*)  the  mOCb  brilliant  ^rt  of  the  elentric  arc.  It  is  e«li- 
nmtcd  that  it  furnithes  more  than  85  )ier  oenl,  ol  the  light  pro- 
diir«d,  white  the  rifigntive  carbon  give^  lew  thnn  10  t>er  cent.,  and 
UiVBTC  l>K>|]Orly  m  called  leu  than  5  per  cunt.  Tho  tcmpoi'nturo 
of  vohttiliMlioii  of  cnrbon  being  a  phyaicai  constant,  the  tcniiHra- 
lure  of  tho  cnttor  miiit  ba  Invariable  for  a  given  carbon,  and  con- 
Mquaittly  ahto  1^  Intrliulc  brlshlnwi*— that  i»  U>  *ay,  jior  unit  of 
•arEeiDO.  Tha  oxperinwnt*  of  HM*ra.  Abnny.  Rtiantti.  and  Viollci, 
etc.,  hkve  thown  that  thi*  isoorrSFC  Bnt  thin  law  ii  only  apj>li:»ble 
to  the  maximum  bnj^htnsu  :  in  fact,  thi»  mHiiinnni  in  only  pvu. 
ducod  on  a  variable  portion  of  the  crater,  and  the  muaii  brightnoH 
o[  the  crater  may  lary  within  wide  limitxt— that  i«  to  »ky,  <,ho 
total  light  that  it  emit*  dividod  by  ite  total  auHace. 
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DUtrihtttion  oflhf  Light. — The  power  of  a  pencil  of  light  pro- 
iduccd  by  a  luminous  auuroe  placed  in  a  i;ivon  appatniua  only 
*4epend».  aa  we  know,  on  its  mean  brightnew  and  tbo  gcometricd 
form  of  the  oppomtui,  and  on  the  aurfaoo  of  the  latter  uncfullv 
illuminated.  In  the  prosent  com:  the  a*«ti)l  parta  are  thnio  which 
tcooivo  the  light  of  the  crater,  Tlie  wnll  known  (orni  of  the  eiiive 
of  dlitrlhution  ol  the  aic  light  from  conliniioii*  current-,  Fig.  8, 
•howa  tiio  uimyinmutiiciil  fashion  in  which  Llit«  tij^hti^  dintiibnted  ; 
Mid  Mr.  Trotter  bu  recently  proved   that  in  ei'ery  direution  the 

"  *  In  fact,  it  hi  oaoily  *oen  thnt  every  occidental  increase  of 
Intensity  tcnda  to  elachen  the  ipced  of  the  motor,  every  dlniinn- 
Uon  to  accelerate  It.  The  reactioiia  of  the  motor  tend,  then,  in 
any  chiuiK«  of  apeed  lo  i««it«bllBh  the  normal  r^inic.     On  the 

|,  contrary,  if  the  power  decreaee,  the  variationa  of  apeed  of  the 

■  motor  would  reinforce  the  deparluree  from  the  normal  condition 

B         wbioh  givoi  ri«e  to  thorn. 

I  1  la  thia  cane  the  variationi  of  power  piroducod  by  a  departure 

H  from  the  ordinary  state  are  tnacniible. 

H  I  In  theoiiioriinonta  made  In  iFI'ilat  Chatham  by  K.R.  officor*. 

H         Itwae  found  that  the  mean  brlj^htneoa  tuay  vary  from  'JC.CKKI  to 

^L^  !6iOOO  oandlee  per  equan  inoh.     I   hav9  tueo  obaerved   eimilur 


quantity  received  is  nearly  proimrtional  to  the  porUon  ef  the 
visible  surface  of  the  crnt«r.  It  tlim  appear*  that  abore 
tJie  horiumtAl  plane  through  the  edj^os  of  the  crater  the  electric 
arc  i"  of  no  great  survlce. 

Amiiiijini'ut  o/fKt  CarJoiu.— In  placing  in  our  pron*ntu|i[mralue 
the  (Kwitive  c*rl>nn  above  the  negntive.  aa  wa«  done  in  the  fir«t 
applications,  nol»bly  at  the  Li£aitr(En(;land),  the  most  iiii;>ortAnt 
part  of  the  apparatus  was  not  made  uao  of.  Sir  Jamw  Douglaas 
propcued,  in  order  to  overcome  thia  difficulty,  to  place  one  of  the 
earbona  eccentrically.  #0  ni  to  produce  nn  obllipio  crater  ■imihir  lo 
that  ol  projectors.  Bat  thib  ni'iangoincnt.  which  only  llluiniiiiilos 
the  apiMratus  over  a  Tory  limited  [uirt.,  i«iin>iui  table  fiiriightlv'ti*** 
in  the  genemlity  of  MM).*  It  lias  then  bei>ii  attempted  t«  place 
the  puvitivo  carbon  below  and  the  nof^ative  above:  but  a  further 
difficulty  is  tlion  met  with.  The  arc  which  with  the  cmt«r  above 
linda  itaelf,  SO  to  speak,  kept  in  place  by  the  latter,  now  begin*  to 
travel  round  the  edgef,  is  nncorCaln,  and  Is  easily  extniguiahod. 
Thi*  difficulty,  not  important  with  »mnll  Initipj,  beoomce  (o 
•erloua  with  current*  of  more  than  W  ampere*,  thnt  it  has  faitberlo 
completely  hindered  the  oinplciyiuent  of  continuous  currents.  An 
attemot  made  in  thia  direction  at  May  IsUnd  (Scotland)  in  1SS6 
proved  diaoppointing. 

Messra.  Sautter,  Itarlc,  and  Co.  have  rocenlly  overcome  the 
diUicuUy  by  a  very  ingenious  application  of  efcctro  -  dynamic 
notion  :  for  this  purpose  tlicy  arranged  oonoentrically  to  the  lower 
cnrbon,  Fig.  £,  and  n*  near  ■«  poMJble  lo  iJie  &ra  a  eolenuid 
formed  of  *everal  Liiiii»  ul  Ihlok  oopjier  wire  trVTonted  by  a  ehunt 
from  the  current  of  the  Laiiip  and  pruteclod  by  a  rcfrnctory  plat«: 
the  arc  behaving  like  a  fluid  conducting  body  begins  to  turn 
around  its  uwn  axis  with  a  very  rapid  movonient,  ae  was  shown  by 
an  instantaneous  photographic  record, t  and  im  mod  lately  obtAlna, 
in  t  ii'tue  of  its  gymtion,  n  great  stability.  The  regulnritv  in  the 
shape  of  the  carbon*  is  favoured  In  some  ineoaure  by  t,hc  slow 
movement  of  rotation  given  a*  doiicrlbed  above  (o  the  lower  carbon- 
It  1*  with  a  Sautter. Harlj  lami>  of  this  »yetem  (hat  the  e\(.>eri- 
iiienla  have  been  innde  at  the  lighthouae  establishment,  ami  will 
be  pii  rnued  at  the  lighthouse  of  La  U^'e,  It  might  be  well  to 
iiitopt  it  for  continuous  ourrents,  if  we  had  to  p^esefve  the  present 
furms  of  lamps  and  apparatus  In  this  cose  all  the  part  of  the 
optiL-nl  ap[iarnluB  below  the  focal  plane  not  seeing  the  oroler  ought 
to  ha>'o  0*  its  focut  tbo  point  of  the  negative  carbon.  It  would 
even  be  better  to  Kuppres)  it  completely,  and  give  to  the  cuiioln  a 
larger  ilevolopment  in  diameter  and  in  height,  as  wim  done  foi  the 
apimratu*  of  the  Isle  ol  May,  where  the  only  mistake  wn«  in 
f«pl>iciiig  by  catadioplric  rings  the  upjior  huff  of  the  dioptric 
dniin,; 

Uatfvi  Efft-'X  ohiaincd  iiith  Dif'renl  Cuirriif*.— With  arcs  which 
are  geometrically  similar  -thnt  i*  to  wy,  in  which  the  praportlon 
between  the  distance  apart  of  the  carbons,  the  diamot«r  of  tho 
earbons,  and  the  lupiare  root  of  the  intensity  remnins  the  same — 
the  occultalione  of  the  crater  hy  the  negative  carbon  have  the  same 
relative  value.  We  muat.  then,  always  obtain  tho  &imc  optical 
effect  nt  a  great  distance,  and  there  would  bo  no  advnntnge  in 
cmploymg  area  of  groat  intensity.  In  practice,  Ihie  somewhat 
hnsty  conclasion  ia  contradicted  by  ovporloiice,  as  is  shown  by  tlio 
following  table,  in  which  mu  colli^.^twl  r(i*u1t»  obtained  from 
ex]iei'imonts  made  with  liiniUr  ci.-'itiiitiuii'  ciiri'enl  arcs  ; 


Diameter  of 

c  o  « 

1,5 

£ 

ApparntuB. 

carbons. 

is 

3- 

■lit 

1 

S  i.^ 

gus 

Upper 

Lower 

N^ 

O 

u    S 

Kl  -  fooal   (type 

mins. 

mme. 

lu 

13 

2,-i 

50 

l.'JSO 

4I1,0(K1 

aai 

■  V 

IM 

22 

75 

5,'i 

3.9:5 

e«i.8oo 

167 

tt 

18 

2S 

9*1 

Q2 

4.aso 

WW.OOOi 

192 

Ftn-tdair    bi- 

focal apt  laratii* 

of  l..a  ili'vo    ... 

1.1 

la 

a.-) 

5,1 

1,325 

03T.OOO 

481 

t> 

IK 

SI 

47 

5.=i 

2  5H5 

U  111,000 

3M 

tt 

til 

33 

m 

50 

4  BOO  ll,30(X000;    266 

n 

18 

23 

tl4 

67 

5,358  jl.7Sl,00»    332 

TIlis  apmrenl  contrailiction  might  be  e 
extent  of  the  luminous  lurtnce  compared  to 

xpluned  by  the  amall 
the  inevitable  abeira- 

*  Eicept,  of  oouise.  in  cases  where  a  projector  might  actually 
tie  used, 

+  LvmUrt  EUclriq-ut.  vol.  xHi,,  p,  80. 

t  Under  those  circumstances  it  niitiht  i>erhapB  be  advantageous 
in  certain  res{>CGte  to  turn  round  the  naif  apfiaratus,  giving  it  tho 
airangemcnt  shown  by  Fig.  3.  We  might  then  replace  tho 
ordinary  lamp  by  a  lamp  suspended  to  the  upper  part  and 
aiiulogoiis,  save  as  reg^ards  powur,  to  those  employed  in  public 
lii;liiiiig,  in  ailojiting  for  currying  the  lower  Cjirbon  a  single  rud 
{iWcd  oil  the  iuiid  side,  the  lump  might  be  put 'in  a  case  Gxod  loa 
small  footbridge  accessible  to  the  attendant,  and  ita  replacing 
could  be  effected  almost  instantaneously,  without  any  need  or 
stopping  the  nnjmratus  of  rotation.  Thanks  to  the  oniployment  of 
a  positive  corbon  nbove,  we  should  obtain  n  suitable  condition 
of  the  arc  more  cosily  than  now.  Lastly,  in  giving  to  the  apparotua 
a  diameter  of  one  millimetre  in  place  of  0  lUl  mill  Imette,  for  example, 
we  should  amply  coui[>ensnt«  lor  the  loa»  of  uraful  surface  due  to 
the  •uppreesiou  of  auirtot  the  drum  and  of  the  ring,  and  ahould 
restore  the  horizontal  ditei'geiica  to  a  value  nearly  that  which  U 
has  at  premnh 
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yon*.*  Further,  wo  routt  aot  forR«t  IhAt  when  tho  miuimam 
l>ri)(blne«B  ie  cooitaat,  th«  nwaa  bri|{htneu  o(  tho  u>oful  inrjin- 
dc«o«nt  part  amy  ba  nrUblo  within  corlAln  llmitH,  n*  wm^  inUd 

I^Jlitatet  <^  ikt  DiatatUr  qf  the  0»rfc(>iu.— Even  admilting  the 
GODttenc;  of  iJi«  brigbta«M,  ihero  U  an  adi-anta^  with  reKar<l  t« 
occnlution*  En  lUinf;  Lho  diamoUr  a>  maoh  oa  pamiblA.  wo  uro 
tiinit«d  otily  by  (ba  heotini;  of  the  carbona,  which  incrciucs  thotr 
OMnbiistion  and  Iom  of  eners)-,  nod  inny  injoro  iha  lockeU,  Tlio 
cutrMit  trinm  in  the  U«t  Une  oi  the  procodin^  labl*  k*  for  Lhin 
tBaaon  inadmiiaiblo.  If  wo  calculate  ((cuii  die  uiiwrimeiita  ol  Uie 
table  dimaniioni>  nppiicahle  to  dlflbrcnit  currciil*.  Uikinj;  inio 
aocount  iho  Inwa  i>(  siiml.iriiy,  (,h«  following  figure*  will  be 
ajnrcd  nt  ii»  msiiii>;i  in  tlir  Oftw  of  buti"  ciirbonn  i 
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StpenlioH  <ff  lie  Ortrbaiu.  _The  nuoimum  dialAnco  npurt  which 
•dwlea  DM  to  obtain  from  nrci  of  25  ainperef  and  upwiudi!  a  lif;hl 
1r«e  (ram  kinioK  ■■  from  4niiu.  toomm..  corrwpondins  to  a  pres' 
aureaI45  voltaatchoarc  and  about  .iOvdIik  at  tWioniii  terminiil*. 
There  Uan  BdTantaKe  "'itb  rvsc^"'  toopUnitl  etllcioiicy  in  incrxvuinjc 
Ibe  dialanca  a  little  until  the  umter  Is  coBijilotoiy  fico  without 
pMslnK  the  I'udt  al  whiali  the  are  beoumen  unnT.ublo  and  prodiii.i.v 
loo  Bluch  dsna. 

The  pr«oeiliD|;  table  indicato*  the  duta  which  veeui  to  mc  Ibe 
mo«t  favourable  acoording  to  oxporimonts  and  in  the  itaometricul 
furm  of  the  arc. 

yature  nftKt  Carbaiu.  —When  tlie  nirbonn  arc  piopaclv  purifiod. 
ac  ■■  KeaeMll/  the  oiao  for  thoM  in  u»c  in  indu*try,  which  do  not 
oiMtaia  niore  Ihuii  '2  lu  ;i  per  i:unl.  ul  ii>-li,  the  mailmutn  iiiirinnic 
brightoen  teinHiiiH  practically  cocintDut.  whiiiover  it  the  iihi.diu  oI 
Uie  carbon*     Tbat.  at  laaA.  ia  tho  revult  1  liavo  ubininud  fruni  a 

KM.  flanber  of  comtiariiKiaii  made  with  the  pyrophotomotor.  t 
X  lliere  ia  ao  iidv&ntago  with  togAtji  to  Ibu  nccultations  in 
Nduciiift  the  diameler  by  euiploylue  tiio  hnrdoat  [xunibln  carbonn. 
wMeb,  mriDj;  lo  Ui«>r  great  noiiductivity,  can  rarry  tho  in»>i6 
InMoae  current  witboul  heating.  The  mrliotiF  u(  M.  (.'Htn.-. 
asburatad  with  oarbon  by  being  many  timce  BiKiveMdiely  aOHked  In 
•yriip  and  baked,  are  cuocoaifully  employed.  They  luirry  vary 
well  the oorroDt  of  0 02  to  003  omporca  per  «|uaro  mitlimetre 
KiTCin  in  the  preceding  table.  To  iiirc  to  tbo  oro  n  luitabte  •lability 
we  ahould  add  a  coro,  but  It  ahoiild  not  bo  mode  too  good  a  coD' 
daetor.  an  otherwiw  tlio  uiaan  bnghtnea*  might  bo  diiuiniahed.  ; 

OMd*tHHwq/'Aabi/><ya/lAe  Jrc— Tbealaadine>i4,tndef>«nd«ntly 
of  all  coadltfon»  above  treated  relaliag  to  the  iiieohaniMii  of  1 1>« 
lamue,  denMnda  a  epeoial  condition  well  known  to  olectrioiiins. 
It  M  iKCcwMty  that  the  chniaotetiatic  curte   of  aupply   at  tlio 

*  In  conseqaonco,  In  fact,  of  dofocte  nf  conxtiuclion  tn  the  rc- 
fracUas  aurf ace,  the  ray*  which  »ro  CHlled  "  fooal  "—tliatii  to  oay, 
tboao  which  afiur  rvfrwlion  form  the  iisoful  nsrt  ot  Ibe  jioiicll— do 
iMt  all  paMvtriotly  throu^'h  the  ueometrlca!  founi-  nf  tliea|)|inratue. 
Tboteooly  »re  utiliaed  wiiich  m.^;t  the  ini.'nTiikuoont  pnrt  of  tliu 
enter,  and  the  number  of  thoiu  muni  criiltiiiily  IncreaHi  with  Ihu 
dimetuiona  of  the  tnttcr.  until  It  becomes  w  gri'ui  do  to  eneltwe  all 
Ibe  focal  mya.  Thw  view  In  jn>titied  by  tho  imporiant  difTorcnce 
neiiccd  betwoon  the  actual  dli-orgoncoot  tlio  apiiumtua  and  tba 
tbemMlcal  diTetvenee  calciilatnj.  For  ciAmpIe.  the  apgioratuf  of 
I«Ht*aliM(lUBbbed  tbo  following  rcult*  with  nllnrnato  currant*: 


Distance  opart. 

DiTergenee. 

of  Oarbona. 

Oalculatod. 

Moaaurod, 

lOnim. 
23  „ 

SSamp. 

SiDin. 
5   .. 

ir-15' 

l-V.  ButttliH  th  la  SotUU  Inttmatwiiai*  dt»  BItelrieitiu, 
Hu«h,lN»3. 

2  The  port  pluyol  by  tlia  oorv  may  be  considerable  is  reap»ct  of 
the  pteoeure  and  the  briuhtneaa,  uio  aame  oarbont  at  th»  aoiuo 
distance  apart  reqniruig  nifferencea  of  potential  of  40  to  SO  volte, 
according  ne  the  central  port  ia  compoaed  of  maEerial  more  or  lew 
ftiablo.  oondncting,  and  pIcntifuL  Thi»  diffoionce  ariaw  from  tbo 
artificial  incrcaio  of  cnnductiviiy  produocd  by  thocantiniiod  trnns- 
(ereoce  of  tbc*e  matter*  In  the  an-.  Thin  condnctivity  pormitn  r. 
part  of  the  cuirent  to  )>iu>ii  from  one  |iolo  to  the  other  without 
volatUiaing  a  corrwpoudin^-  i|iuiiiily  of  carbon.  In  conMii|uaiK«  of 
iJlia  arclioD,  aJtliuu^h  the  maiiiiiuni  of  brigbl.iinot  of  thu  crator 
remun*  conatant.  the  curtace  rataed  to  Ibis  degree  of  Innandcwenrt] 
inay  be  found  acriauiily  reducrd.  This  may  be  eaaily  aacurtaiiiMl 
bjr  eoa*i<lonng  ■  pro)ootion  of  the  crater.  We  may  tliaa  undor- 
otaod  how  it  in  that  w>ft-core  carbons  lend  to  give  a  mean  briehi' 
naai  Interior  to  that  oi  homoffeneonii  carbona  or  thoea  with  ■  hujil 
cot*,  and  have  *1w«t*  slwn  Tntorlor  reeiilu  in  e&faney  b  light- 
houee  apporatua. 


Are  ol  45  oniperaa 
65        „ 
^&        .. 
95 
With  aiiKiinatlo  lamp* 


terminal!  of  the  lamp,  »iu^  aaUieourreM  N,  Fig.  4,  for  e:xample, 
■lioiilil  be  n  falling  curve,  and  kav»  a  cafficient  slope.  * 

Tho  engiuoera  of  the  Frencli  navf  have  fixed  tbo  foUowlns 
alopee  aa  neoeteary  to  the  atoadineea  M  a  projector  arc  reifulated 
by  hondti 

43  volta. 

45     „  Slope  of  O'SO  to  Q'GO 

48     ..  „      0-45  ..  0-C5 

30     „  „      OSS  „  045 

In  Itghthouma,  lower  value*  may  b« 
adopto).  It  »veaiit  it>'  ha  enangli  lo  have  an  R  M  F,  nf  about 
70  voltn  for  one  machine  of  cuoalaiit  potential,  wliitOi  CArrMjioiHls 
to  the  following  ■lopoi : 

Arcof '^amjieruf.   V  al  Iarinlcia1«=60    V.atarc-4&  Sl0|>*=l 
,.      50        .,  „  >0S  „      =47       „    -0' 

..    100        „  ..  -65  .,      =60      ..    =0 

Thia  aloiA  may  be  obtained  either  by  tho  oi^iul  form  of  the 
exteninl  clifii'noiorinic,  or  by  ibeald  of  an  inlcriiolnte'l  rcalitanrv. 
Thu  wlrei  wbicli  uoniieet  the  machine  to  the  lamp  contribute  to 
rhi?  pITect ;  In  a  lighthouae  SOni.  high,  with  »  oenoeclion  of 
0)m.  for  example,  a  cable  of  37  xiiuaro  nillliiiielrea  Jn  aeotioo, 
callable  dI  t[an«mii<lng  100  nm|ierM,  rupivaeiif  a  roAiMtance  of 
about  of  0  Oa  ohm.  and  «hi>orh»  nearly  eight  volta  (without  count- 
ing tile  reatitance  of  the  jolnta)  with  thia  current  of  100  amporoi. 

(To  b*  ronriniiAd.) 


COMPANIES'  REPORTS. 


CITY  AND  SOUTH  LONDON  BAILWAY  COMPANY. 

I>inv;l^r«:  Cliarleo  t^ray  Mott,  Esi|   (chairman},  Harrow  Wonld 
l><><lxc.    ijtanmore  i   Clinrtet    8cymour   (licnfoU,    Eaq..    Ivllhank, 
Tnl.iow  ;   Sainimori  Hiuibiir^.   KjH]  ,   Wyvonboc   Park,   near   Col- ^J 
ciienter  :    !^,    Buri'lny    Ileuiinl,    Fm\  ,    im,   Aihloy -garden k,    WeKt>^| 
minvlor  :  Kdwin  Tiitf.  U<h|  ,  'J1,  Miucing-lone,  li.ondan,  P..C.  ^M 

Iteimrt  of  the  Diiectori  for  the  biill-jruir  ending  Juno  30,  1893, 
to  bo  luhnillKd   lo  tho  hnlfvcarly  ordiii.irj'  jjumifal   mdetlog  of       , 
the  CoiiiiiAiiy  to  be  hold  at  Winchester  iluu«e.  Old   Broadatrcet,  H 
oti  Tncxiay.  August  I.  IVO:),  at  IS  noon.  ^M 

The  re(«i{itfi  finni  all  fouroes  for  the  past  half-year  have  amounted  ^| 
to  £-23,159  nt  3>l.,  and  (h'lCoUoCworklnaliiu boon  t:  14,064  ri*.  Hd.,H 
louvinE  a  profit  o(  JtS.lfl.i.  fi*  W,   Incl>i*rvo  of  tho  hnlnncc  brought  V 
forworil  from  December  31  la*t,  the  not  retonuo  acpount  hIiowi  an 
nggrogalo  total  of  £9.1)73    1:14.  tOd.      After   mukiiig  giroviaiuri    for 
the  drbnnturc  nnrl  dobnittire  irtock  interwt,  n]miuii1;ing  to  £4.110. 
IMp,  I0<1  ,  a  bi>lniii''<  I'l^niain*  available  for  dividend  of  £4, HI!'.'    Ida, 
Out  of  th{«  eum  your  I  >ir*ctor«  roconimond  tho  full  dividend  of  B  [lOT  ] 
coiit     [lor  anuiiiii    Iw   )iHi(l    on    tho  [ii-cfciciioo  ■hares,  nnd    that  a 
divldond  at  the  rate  of  j  tier  cent   jierannurn  bo  iiniil   n| ion  thai 
conBolidni«d   ordinary  Ptook,   lenving  n   baliincn  of    £>t{i>i   to   bo] 
carried  forward  to  the  noxt  account ,     The  mitiibei  nf  [in>«(^ngerai 
conveyed  during  tlie  six  moDth  ondsl  Junu  'Ml,  Ifitt^.  oiolunlvs  of  ' 
MaaoD- ticket  holder*,  was   .'t.HO.tldO  -rbuwin;.'  hm   I'lcrFiiBa  ovor 
the  oorro*iiondlng  iwrlod  of  tbo  previous  ywir  of  333.4!M,     This 
increiued  Irallin  lis*  been  carried  with  immunity  from  any  accident 
wiiatevcr.  and  the  tmin  Mtrvlce  ho*  been  worked  with  unfailfaijF 
rogularitv.     Your  Director"  regret  that  the  amount  tiAid  for  loCM 
Tutci  nod   taios  coiitlriuta  (o  4hnw  iiti  increase.     The  following 
table  shows  tho  number  of  [Musenecr*.  eicliulie  of  soHSOnbiokeb 
hflldur*.  carilcil  since  the  opening  in  Iho  railway  In  eai;li  half  year: 

Number  of  .f^'Tt" 

Half  year  ended  (Incliiding 

'"■"''"'^  eaaaon  lick«t«}. 

Dec  31,  I8au (II  dan) about...       I65,i)00    .£1,9«8    3    »4 

Juno*),  iwn  2,4r;..i42   l«.4«s   B   91 

Dr*.  31.  IS91   , 2,749,055  10.:9S  16  «\ 

J«ne3(».  IIMK  .,„ 2,8l»,ia3  ao.Ktl     4  3 

Dec,  81,  1(192  „., 3.217.602  22,0(r2  17  OJ 

JuneSO,  18»3 i.tAe.fM  22,4,U    6  »J 

ToUl  since  opening  of  line       I4,5U3,H1H  £106,16-^  15    4  J 

The  engineer  ci<i'ii^ci>  ih»t  the  loconiotlFOs,  rolling. stock,  gene- 
ruting  tilant,   |icrin»nent  wuv,   and  «i»tloo   buitdlngt  have  been 
clBcieritly  maintnincl  i"  gomf  u'urkiiig  condition.  The  new  aidinn 
nt  the  Stockwcll  twminuMare  nMrly  Completed,  and  will  Shortly  bo 
broiiubt  irito  uBc,    The  working  of  Ibe  ttalUc  will  be  greatly  feciU- 
tatdTby  this  much.ncodod  accotnmod alien.     To  meet  the  re(|uire- 
ments  ot  tho  incToaalnfr  traflic,  some  additiociat  n>)ling-»tock  is  now 
ill  noui'M  of  construction.     The  Bill  for  tbo  oitcnsioo  to  IsliiigUin  ^j 
nnd  other  puT[>0«"M  bos  luisaai   tho   House  of   rotiinions.  and  now  ^H 
nwiiitn  the  oummilt««  ot  tli«KouMO<  l.o(ds,  whore  it  i«  unop|>ON)d.  ^| 
Thin  Bill  includes  aixo  Ibe  eiteiieion  of  time  for  tho  |iurcli*ee  of  ^M 
land ■  and  coiiKtruction  uf  worka  under  tbo  Act  of  1890  [Clapham^l 
Extension).     Daring  tho  half-year  £3,800of  terminable  5  per  cent.  ^^ 
dobanturo  roortnaKu  bonds  have  been   laid  olT  and   replaced  hj 
i  l>er  cent,   iieiiiotaai  liobeniuro  stock.     Jn  order  to  provide  at 
once  HOiiio  adilitional  accommodation  (or  poesoi^gers  at  tbo  entrance 
Ul  [be  King  \Vil barn  street  Station,  the  lease  of   tJio  adjoining 
prciniMvi   in  Arthar<*treat  East  has  been  a<K|alrod  on  favourable 
i«rmii.  and  the  requUte  alt«ralir>iis  will  xhoirily  bu  coinmeaoed. 

*  The  cxplnnatiun  of  thl*  oondiliom  has  net  been  agreed  u^ion.  I 
have  given  one  fuundeil  on  a  considemtion  of  ibe  ehar«elen*tie  ot 
the  ajc  which  sBeina  lo  nie  the  moat  natural  iLnmitrt  HU^tri^ttt, 
vol.  xhi.,  p.  62), 

i  "  Memoir  on  the  Instalktiona  of  Eleotrtc  Lighting  on  Boatd  ^ 
8hlpe  of  War."  by  M,  Dollaid,  naval  engineer,  XHft.  fl 
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CHILI  TELEPHONE  COMPANY.  LIHITBD- 

Uiiwclon :  ColoEinl  K.  Rayiieford  J'lukwn,  3\,  Hniringlnii- 
{pi.rd«nB.  Sciiich  Kcniintc'on.  s.W.  fchiunuan}  :  Thouia«  (.Srcon- 
wQod.  nfij,.  Forpil  Lodi^.  K«Uin.  Kent  [i-ice-eliiiirman);  Han, 
F.  F,i-nc*t  AiUo[ij>,  IlailKir.  Droitwich  ;  Frnnk  W,  Joiim,  Ew)  , 
Mmrflvnio,  Hniii|iton  Wli^k.  Middlw^x. 

Re(>ort  of  Uio  l>lr«Dlor«  to  lio  iricutnlod  ui  iho  nhnraholderi  at 
th«  onliii»ry  mnerai  laeeliog  to  be  lii>1<l  »t  WinolicWr  IIouw, 
Old  Broad-Btrwt,  K.O.,  on  WMixecluy,  Au;:u«t  'J,  nl  I'J.Xl  t>.m. 

The  basinem  of  ttie  Company  dnrinf*  tbn  puit  year  Ikm  ahown  n 
wUiifiictory  im|HovoRicnt  in  dollan,  but  hoa  bcvn  Icshi  prolititble  In 
■telling  tluui  that  of  provinui  yonn.  Thia  tcault  ii  dua  to  tlio 
d<rprocinl.lon  In  l[io  itdfllnK  vnliio  of  tlio  dnlliic.  which  hiui  fnllon 
from  I9d.  on  Muri^h  31,  IH^2,  (o  lod.  on  t.lio  Mtnio  dny  ihi*  your. 

The  iDOom«  in  dollnrH  Fivm  «ub80rib»r«  nnd  oilier  Huroea 

for  the  yew  1892  93  waa ^4S,06I 

Fot  Iho  proviou»  your STfl.SSC 

ShnwtiH<  ui  lnct«*M  of  $69,831 

The  iiuiiiit«uaiic«.  operating,  and  eenenl  oip«n«eii  in 

ChiU  wotw,  in  1891  82 827I.IM) 

..  189283  2«S,988 

A  rodaetion  of ¥7.193 

The  incrVAM  of  Incomn  hnvinf;  been $69,831 

And  the  diminution  of  axpon*fti   ...  - 7,192 

Tho  totjil  lenult  WOK  more  fttvourable  tlian  in 

1891-93  by $77,023 

The  outitoia^  ii  ISUI-S'J  were  71*6  per  cent,  upon  Lbe  fcrom 
rorenuci  oat  id  1S92  9!I  they  foil  to  58  8  per  cent.,  a  redtictlon  of 
novlv  13  pot  coot  Thia  miinfiicLory  into  of  profit  wnu  in  dotliirc 
only  1  Lho  unfaronrablc  rntca  of  cichnnso  rcdoccd  tho  Avuilnblo 
income  In  8t«rllnti  very  connldernbty.  Tho  net  proJit  on  workliiK 
wiut — 

In  1892  3,  at  I9d.  tho  $ £13.850 

In  1891-2,  itt  ig^d.  the  «  .„„ „„ „ H,T46 

InoreaMi  not wilheUn ding  tbe  (all  of  I)  in  tlia  average 

nJaeoif  thudollnr £5,104 

But  the  loaa  on  the  Btorlini;  value  of  the  liquid  aiaete  on 
Hnreh  31,  comparing  lho  same  two  youtii,  was  Id.  por  $, 

and  BRionntod  to 4.750 

Therefora  the  neb  Inoroaeo  in  •terllni;  wm  only £3;it 

The  inoreaae  in  tbv  onC^rTin^t  in  EiiL'lnnd — inoludliiK  the  Inlerevl 
on  debenture*— wni  t').0?T,  no  that  llie  nut  Bvukblo  sum  for  tJie 

Kr  U  IflM  by  £fi73  than  in  tho  provioui  yaar.  The  proliu  having 
n  ueed  tor  cepltal  purpoioii  cannot  bo  divided,  and  coni>ct|tiDntly 
the  balance  liae  been  carried  tea  leMrva  account.  Aa  the  tori  if 
rates  are  paid  in  Ilia  pajwr  dollar — now  io  eerloii^it)  dopreciaicil-^ 
the  Bce,nl  haa  found  it  imperaliva  to  inoreaee  tlioxo  riilflc.  Tbie  hu» 
bccQ  done  in  nomo  oontrw,  and  will  be  dune  in  olhent.  A  reduo- 
lion  in  lho  nnmbcr  of  lubwribora  may  Ihcroforo  bu  cKiwclod.  but 
tho  ineomo  will  doubtlwrt  be  mnintniiicd  throughout,  and  probably 
onnsiderfthly  nuBinnntjid  when  ti>n  irritation  gcnorally  orcated  by 
oIiHni.'4u  of  t.liiK  kind  mny  cxhaunt  Itaolf.  It  will  bo  ouorvod  that 
IhHc.iiiiUl  uutUy  (or  (hi  r>nal  year  U  £16,701.  bein);  £'J  (KHl  leu 
Ihan  lbe  pruviuuH  year.  Thin  euin  bae  been  expendod  on  Ihe  com- 
pletion  of  tlio  oonacruclion  uf.tlie  new  trunk  linea,  and  lliu  nxuiil 
preparation  tor  connecting  additional  eubwribem  with  lho 
eacbanBei ;  tho  Utler  is  now  the  only  kind  of  cx|>«ndituri!  on 
capital  B<icount.  Tho  1,000  iharoii  olTerod  lo  tJio  proprietors 
rwere  all  token  by  Ihem,  and  have  all  been  paid  for  in 
||aU.  In  accordance  with  the  articles  of  aseoclalion.  Moexr*. 
.  Alleopp  and  Greenwood  retire  from  tho  Board  of  DirecMrs,  and 
b«iuE  etii;ible  offer  thein«iulve«  for  r«-eteotlon.  Thu  undilor.  Mr. 
Tbotnoa  A.  Wetlon.  alwi  retires,  and  offem  himaetf  (or  re-eleotiou. 


CROHPTON  AND  CO.,  LIMITED. 

Direclora :  Vi»coQnl  Knilyn  [chaii-niaiij ;  Rooke*  Evelyn  Boll 
Crompton,  E^i.,  nnd  Jubn  Franoid  Albriifhl,  Ehiy  (miiuu(:iug 
dircotora) ;  ft.  U.  J.  W.  Drummond,  Eni).;  Bernard  Olbeon,  Ka(|. ; 
O^rloton  F.  TufnoU.  Ew. 

Filth   ro|M)rt  of  tho   Dircetorii,   to  be  iiroaonted  at  tho  annual 
I  general  incolmt;  nf  tho  ibaroholdon  at  the  C'itv  Torminua  Tfotel 
Cannon-atroot,  in  tho  city  of  London,  on  Monday,  .luly  31,  IM93, 
at  3  p.m. 

Tbe  Direolorti  herewith   proiiont  to  the  shareholder*  tho  (tftb 

annual  etatement  of  uocounta  made  up  to  the  Slel   March  laet. 

From  lliix  it  will  be  eeen  that  allbougli  the  grtNMs  prutitfl  show  an 

inorcoAO  upon  the  figure*  of  the  preoeding  year,  the  net  rcsulta 

have  been  odrerBelj  aHeoted  by  unamal  and  anforcacen  cxpondi- 

tura.       In   January   lact   the   boilers  at   the  Cbolmaford   work* 

[  luddonly  gave  out,  nnd  hail  to  bo  reploRod  b*  other*,  nnd   the 

year'*  working  hw  hod  Xo  bear  a  Inrj^n  ihaie  of  the  Co«t  of  iliia 

renewal  and  of  tho  IcmiKirory  ai'rnn|{ain«nte  iieceMlUited  thereby. 

It  i«  highly  lmpr«bablo  that  any  aimilnr  abnomukl  eipuniliture 

k«iU  recur  in  folure  year*,   hut  the  Diredon;  (eel  conudeitt  the 

l^arelioldete  will  agree  with  them  tliat  it  is  rigbt  it  ihould  bo 

Idtuwed  U>   the   year's   account,  cron   at  tho  coit  of   a  reduced 

l^videDd.     The  orders  in  hanri  continue  Kood,  and   nogotialioni 

ttoT   aeveriil    important    coninicl'    are   approaching   completion. 

j  The  net  profiu  for  lho  year  amount  to  £11,903.  7s.  4d.,  and  nller 

[iKoviding  tor  debenture  inlereel   and   giaymonle  eel  out  in  Lho 

etiiM  acconnle,  and,  deducting  Ibu  interim  dividend*  p<ud,  there 


temaiiiR,  with  the  £98,  I0».  2d.  brought  forward  from  last  year,  a 
balance  avalUblo  for  dividend  of  £3,018.  I2e.  Hd.  Tho  Directors 
propow,  aftereelting  onido  £*50  as  a  proriKion  for  doubtful  debt* 
andContiiigenoiM,  lo  declare  a  prefcrenou  divrler"!  of  'J*.  6d-  per 
■hare,  making  wilh  Lbe  Interim  dividend  alrtwly  (.mid  0  put  cunt, 
per  annum  on  Ihspiefereuoe  share*,  to  provide  which  tlio  "um  of 
£800  will  be  taken  from  the  reeerFrtond.  In  accordance  with  tho 
articlw  of  aMocialion  Mr.  H.  H.  J.  W,  Drummond  retire*  from 
thu  hoard  o(  directors  by  rotation,  buloBtaehlmeell for  te-eleotlon. 
The  auditore,  Mowre.  J^  tl.  Duncan  and  Oo„  olao  tHlu  themaelvei 
tor  re-elecUon. 

^TATENEJiT  OK  LUBii.iiiw  ASD  Awwn  AT  Uabor  81. 

(Apital  and  Liabititiue.          £        a.  d.  £        s.  d. 

AuthorijMxi  i»oo  00,000  sbat™  at  £5   800,00000 

Ordinary  abaree,  fl,WKI  Umied  oa 
fully  paid   W.OOO    0    0 

Ditto,  1.928  chares.  £1  called, 
£1  B2ii ;  leae  arrears,  £276 1,U1'2    0    0 


Preterwnee  aharea,  ^,000  at  £5  ...    UO.UOO    0    0 
L«ee  arrears  «.....» 4,755    0    0 


4l,eSZ    0    0 


I3&,21S    0  0 

178.897    «  0 

Debenlnres  istued    47.805    0  O 

Loan  (rom  banters   ^ ...,        ISJKKI    0  0 

Sundry  creditor.    20,490  19  » 

DonbUnldebt^and  contingenolOR  nccounte   336  10  9 

Beeorvelund K.6fi8  !»  0 

Hevenue account  balance 8,019  12  8 

£275.107  13  1       _ 

Pro|ierty  and  Aoeta.  £        s.  d.       H 

Fit*hi3ld  property  and  ground  rente    2l,2n4    3  4      ■ 

stofkiotW/e  - &i,'j:i«   1  11     ■ 

I'lant,  tgoU.  furniluro.  fixturoe,  etc 44,399    0  0      ■ 

Innullatione  „ 850    0  0 

Trndo  debtors 56,U9  14  10 

InvMtmente  in  shares  ot  other  companies 12,004    0  2 

Chelineford  Electric  Lighting  and  other  subsidiary 

pompii'iie^   , "jy.fiSI     8  10 

Cafh  ill  Ijiinkere  und  in  olHce 3,0+4    4  0 

Preliminary  expense*— sugpenM  aooount    900    0  0 

I'aiente  account- .» 13,5B9    0  0 

Goodwill ; - 30,000    0  0 

£275,107  13  1 

ifutm  *Ht>  Lwn  Aoooujt  Yxax  xxmsa  Makch  31,  1S93. 

£     »  a. 

Trading  and  oflicu  oi|)en^es,  salariee,  ageooles,  etc.     2S,7SS    9  10 

Itcpair*  to  buildings  and  phMIt lilOl     3  II 

Doproclatlon  of  plant  nnd  machinery,  patents,  and 

6]itarM  ...TT a,596  19  4 

Ilalnnco cnrrleil  Lo  rovoniie  necnunt    Il,9fi3    7  4 


£40,443    0    S 
£        e.    d. 


Groas  iireflt  from  tmding  ocoount,  pHpile' premiums, 

pionta  and  dividend*  on  inveslmenu    40,443    0    5 

£40.443    0    6 

Brviccb  AcoonST.  £     a.  d. 

Interest  on  debentnree 2.1M  14    8 


Treliininiiry  exponaes  (written  off) 

Dli'octoi's'.  truatocs',  and  auditors'  fem  

liil«rini      pre(ei'0>ice     dividoml      paid 

December,  1N9I     £4,128  13    3 

Interim  ordinary  dividend  paid  Deoem' 

ber,  1801 975    0    0 

Income  tax S32    4    6 

Balance  avajlublo  for  present  distribu- 
tion     3,019  12    8 


2Se  II    9 
!,;»&    0    8 


Balance  from  Inal  year. 

Net  profit  ftem  profit  and  loss  account 


8,^3  ID    9 

£12,051  17    9 

£  a.  d. 

98  10    9 

..  11.953  7    4 


£13,051  17    8 


EDISON  AND  SWAN  UNITED  ELECTRIC  LIGHT  COMPANY, 
LIMITED. 

Direolorit:  Jainen  Sumls  Korbw,  Kwj  (chairman):  Major  Samuel 
Flow!  I'ngc  (dBputy-cliairmaii);  the  Earl  of  Lichfield  i  Sholford 
Bid  well.  Kai).,  F.H  8,  ;  Krnest  Villiors.  Esq. 

Tenth  annual  rejiort  ot  the  t>irDOt<irii  to  be  prcseuted  to  the 
shureholdors  at  the  annual  nicoting  to  bo  held  at  tne  Cannon  street 
Hold,  E.f',,  on  Friday,  .fiily  -JS,  at  I  p.m. 

Tlin  buiinc**  ol  the  <^iui|i»iiy  h.i»  rfuiilted  In  a  credit  balance  of 
£Ne,Ml.',  :m.  Id.  or  tbit,  £^}fi:f2.  la*.  M,  wa*  di.tribntod  on 
March  14  laRl  ae  an  inUirim  payment  on  tho  A  nliarco.  The 
Dtrevtors  roooinmoud  a  further  distribution  of  £22,976.  1*.  nd. 
on  the  A  ebatoa  i  and  the  whole  of  the  cumulative  preference  on 


tbe  A  ibarai  havinf^now  been  ptdd,  of  £3.534.  ISa.  on  the  Bsharev, 
tlie  whole  Co  be  distribulcd  In  nccnrdanco  with  the  proi  mions  of 
ChiDao  S7  of  tb«  Hrtido<>  of  •wocinl'luii.  Tlii»  will  Hhtfaii)) 
£47.143.  IS«-  IM.,  iaaiittg  ESS.i^S.  I'ia.  3d.,  wbicli  Iho  Uirecton* 
hkva  <ikrri«d  to  Ihe  rewrvo  fund,  in  accjorilanot  wicJi  Ctanw)  S9  of 
the  uticles  of  nwcHHittioD.  Tbia  will  make  lbeprca«ntdiil.ribut.ion: 

Per  (hare. 

On  th«  ordliuiry  A  tAisuvn  , , 4a.  Id. 

On  the  tiilly'[iali)  A  »)iHrM  allotUd  M  tlie  Swan  I7nit«(l 

C«uip«ny Bs,  Id. 

On  the  fnlly-paid    A   Kharea  Bllott«d    to    the   Ediaon 

Company 6^  SM, 

On  the  B  ■Hmm  (fally  paid) 3*.  M. 

All  free  of  income  but. 

The  Directorii  nro  dereloplne  tI>o  iiiatiufiiiCturiaK  brnnnli  of  Lhci 
bu^owe,  aad  *r<s  lufthlnf  and  MupplyiiiK  eleotricsl  lii«triiiiioiiti!i, 
flUiagl^  nnd  eleotrirail  appliaiicue.  Tbny  havuri-o[>v<i«<t  tliv  factory 
•t  NewOBWUe.  and  have  opened  de{>ut«  fur  th»  sale  of  luiaus  xtid 
fiuinn  in  the  principal  towns  ia  th«  prox'ini^cii  Mnjor  Flood  1'ago 
■ml  Hr.  BidwMl,  F.R.8.,  rotire  by  rataMon  Uom  tho  Boatd.  and 
o&r  thMOMlrce  (or  ro-electJon.  M<»*ri.  Wclton,  .lono^  and  Co., 
th«  audlton,  olhr  themaetre*  for  ra^lection. 

pRonr  AND  Lobs  Acvoitxt,  Yba&  Ssbsd  Just  30,  18BS. 

Dr.  £        a.  d. 

8t«ck  on  band,  July  1>  IM» 40,%a)  I«  1 1 

Wagea,  porohaaeB,  etc.    Sti,I39    8  H 

Hularic*.  Dircctora'  remuneration,  rent,  office  ei- 
peiMaa,  iomiTaoce.  inccmo  lax.  (cenei^  and  law 

ciMrna lfl.265  18  9 

DepredftUoB  on  plant,  «tc. M>97  14  B 

Balanco    Sa,M2    B  1 


Cr. 


«M0,!?71    7    a 
£       ad. 
Sale  of  lanpa,  Stlioga.  rojrnlty  on  holderm,  etc.    ..     lS3,8il    3    5 

InlwMi,  etc -  .- 1,7S8  11     6 

Stock  on  June  30.  1893   M.S4I  13    3 


£240. -JTl    7    'J 

Dr.  BALANcs-snEBT,  June  30,  1803. 

Sh&ro  cauital :  £.        a.    d. 

S.OOO  A  abarea  of  £5  each,  fully  paid,  all(ii.t<id  to 

lb«  Ediaon  Electric  Lifiht  Catujinny.  Limiiod      2.^.000     U    0 

12.139  A  ■haro*  of  £A,  fully  p.-vid.  nllol.tcd  to  Lho 
Swan  United  Eloolrlc  Ll|{ht  Com[iany,  Llinlt«d, 
rnnkinii;  iiji  to  .'>  nor  ooiit.  tor  diiidoiid  on  Uio 
aaionnt  ct«dll«(l  iw  (mtd  uii,  :ind  H,fli>rwardB 
Mually,  per  ahan;,  with  A  ehnrM  piutly  paid      60.69S    0    0 

69.361  A  ■hat««.  £5  each,  O  paid 2fiT,783    0    0 

S3.&4e  B  >hBr««.  £.'^  each,  fully  pdd II7,S20    0    0 


BUSINESS  NOTES. 


47  I.MS  0    O 

Sundry  credit  balances   SI. 691  16    5 

RoMrvetund ^3.263  0  U 

IVoGi   and   loaa   na   per  npproprintion  ncoount. 
£86,64SL  &).  Id.     LoH  interim  dit-idond  piud  on 

Blarcii  14,  1KD3,  £i2i>fiS2.  ]9>-  ftd l)»,00g  0    8 


£aVV2ai  3    0 

Or.  £  B.   d. 

Coat  uJ   pKtODlti.  (■oodwill.  jiruliiDinary  outlay.  loH 

on  working,  etc.,  na  pci  lost  balniiceahoet    2^.099  0  11 

Fiuther  eipCRidiluro  tneroon  'B.ltS  2    3 


24-2,-J44    3    2 
Amount  of  U  shares  ol  thie  Coiupany,  Ixaued  M  ftr 
cviKra  117.1*20    0    0 


360.064  a  2 
Uanoheater    Edi«on  -  Swan    Oompftny,    Limlt«d, 

£100.000  B  vharca  at  nominal  coal    12.000  0  0 

Freehold  pro|)orly „.,  4(1,437  12  2 

Flant  and  atock ....«..- „..i..  S4,!K(>  'i  S 

neblo™ 5a,76fi  0  0 

,  InvMLuent  in  coiirals  at  cost 20.000  0  O 

Cuh  U  bankers  and  in  hand 3Z.KS  0  0 


£392.261     3    0 

EBTAtnxTr  Srowixo  ran  Pnni-osKn  Arrn^pRiATiOK  or  Vnorm. 

f  To  paysaanl  of  an  ioteri'n  dividend  a»  toMowH  ;  £       a,   d. 

IStunoeot  arreara  of  cumulative  preferential  divi- 

1     dand  OD  the  A  aharee £8.Sal    4  10 

3|  HT  cent,  for  the  balf'yoar  ended 


1892., 


12,371  14    7 


20,632  19    S 


S|  par  ccat.  for  the  half-year  ended 

JiMtSO,  ISffi     l-.j,3;i   14    7 

hS  par  cent,  on  the  A  and  B  abaiee  for 

the  }*ear  ended  June  30.  1893   14.138  18  10 

— 28,510  13    6 

I  fund    ..., 3S.4S8  12    3 


£S6,»t2  S    1 

£  «  d. 

By  balance  of  prodt  fur  turrent  year  to  June  30, 1893    f!6,042  6     I 

£Sfl,»42  «    L 


BHadlal.— The  oloctHi-  li^bting  of  thu  town  le  to  be  extended. 

DMppe.~It  In  proiKiood  lo  eelobliah  an  electric  tramway  between 
Dieppe  anil  An|ue»<. 

CaiuMI*.— Trannmiuion    of    power  pbuita  ere  being    rapid! 
cil«i>ded  in  Cniimln. 

Waterloo  antl  City  Kallway  BUI, — In  the  Bouse  of  Commontj 
oil  Tuendiiy,  the  liOni*'  »mendmcnt«  to  this  Bill  were  conEiidcred. 

LlglitlDE  tn  Baltoa.— Tho  Goa  Committ«a  of  the  Corporation 
hiLV't-  decided  to  commence  the  lnymg  of  electric  maina  io  the 

vnriou*  gitiects. 

Blaotrle  ConatraoUon  OorporatioiL  — Tho  regielered  address  of 
this  (.'omjjuiiy  i^  now  Queen  atrout-cliambera,  (Juecn  rtrect, 
Choapaide,   London.   EX'. 

BdlnbDrgta  Electrlo  Supply  Compaay.— Aocor<liiiL;  to  the  reeo- 
lution  of  June  CS,  and  it«  contirmntiou  on  July  IS,  this  Company 
will  be  wound  up  volantniily. 

Chtawlek.— The  (.'hirwick  Looal  Board  have  aflixed  their  seal 
CO  the  deed  of  transfer  and  lease  to  the  Bourne  and  (rraut  KleC' 
tiicity  Supply  Comnaoy,  Uniil«d.  as  to  tho  proviaion  of  electric 
lighting  in  rhiewick. 

tatcreat  on  Stook. — Tho  internet  on  the  4  percenL  mortgage 
debontui'D  atock  of  the  Eastern  Extent  ion,  Auatralaala.  and  China 
TclcsTnph  Company  for  thc'hnU-veor  ended  3lat  July  inist.  will  be 
paid  by  warrant  on  1st  August  nont. 

Leada.— Tlie  following  wndera  have  been  accepted  for  the  exten- 
■ion  works  at  Leeds  for  the  Y'orkshire  Hnuec  to- House  Electricity 
(toni|ULiiy :  Biiildoni'  works,  W.  Nicholson  and  Son,  Hanalot ; 
engines,  dyuuijio*.  etc..  J.  Fowler  and  C-o, 

City  Hall  Lt^titlnc. — ^Among  the  many  contracts  obtained  by 
Mewim.  Drnkc  nml  llorhnni,  ulthln  tho  lai^t  few  days,  may  be  men- 
tioned (lie  rewiring  and  littlne  ol  the  hall  and  oIBcos  of  the 
Coni]Hiny  of  Lenther  Sellers,  Li  tit.  Helen's- place. 

Contracta  Open.  — Aa  will  be  seen  by  our  advertinenienl  columna 
(i>.  ivi.j,  the  St.  rjincnis  Ve«try  invite  tenders  (or  baildlns  « 
chimiioy  abaft  anil  luakiuK  a  subway,  and  for  sujjjily  o(  batteries, 
L-uble?,  copper  strip,  iron  pipes,  boilers,  engince,  and  dynamoa. 

BoarneBaentli.— The  Town  Council  hav«  reo«lv«d  a  letter  from 
tho  Bournemouth.  «(«.,  Eleotrio  Supply  Company,  in  reply  to  ifaa 
complaint  as  to  the  mode  in  which  their  works  were  oarried  out, 
stating;  that  in  all  caooa  every  Care  wu  taken  in  carrying  out  their 
works. 

Crempton  and  Oo  —The  balance  ^hcot  of  this  Company  shows  a 
LTost  profit  of  £40,443.  Os.  5d.,  and  a  net  profit  of  £il.9M.  Js.  4d- 
Lrut  ynai'  tJio  gi-o^  prciSt  was  il^viiUiu.  Hi.  ~iL,  and  the  net  profit 
£IU,(M)8.  16«,  I  Id  ,  a*  will  be  »een  from  the  balanco-ahoet  given  Id 
our  Imuo  of  July  29,  l»ff2. 

Boy  Mosaeogers.— The  District  Messenger  Company  of  Paris, 
Limited.  U  iFtiin;;  (onnod  with  a  capilel  of  £^10.00(1,  dldded  Into 
112,000  7  per  -  .   .         .        . 

aa  to  revenue 
400  founders'  shares  of  £%  each. 

City  and  Sontli  London  Railway  Cempaay, —Tlie  i-eeeipta  for 
the  week  ending  July  '.»  wyre  £701,  ainiinsi  £788  for  the  name 
jieriod  last  ycnr,  or  a  decrease  of  £27.  The  total  receipt*  for  the 
second  hall-year  of  1893  show  an  increaae  of  £317  o>er  those  for 
the  correef«nding  period  of  1892. 

OnlldfoTd.  —  At  the  Iiist  mooting  of  the  Rural  Sanitary 
Authority  it  waa  mentioned  that  the  Hollaway  Electricity  Supply 
Company,  Limited,  hod  written  that  they  intended  making  nppli- 
cntioii  for  A  pFovtsitinnl  eider  to  include  the  Ughting  of  tlie  two 
()iil.i»-mui]i''ijiiil  ['[irtionii  of  (')aildfonl. 

Direct  Epanlsli  Telegrapb  Oampaar.  —  Tho  Board  have  decided, 
subject  to  audit,  to  rocommond  the  payment  of  the  dividend  at 
the  [Hie  of  IV  per  cent,  per  annum  on  the  preference  shares,  and  a 
diviitonil  at  the  rate  of  4  fier  cent,  per  annum,  (roe  of  inoomo  tax, 
on  the  ordinary  shnrew,  both  (or  tho  hsll-year  ciided  June  30  laal. 

Notlee  of  Dlvldead.  —Wo  have  reoelved  notios  that  the  <tirectora 
of  the  U'mtmitinlvr  Electric  Supply  Corporation,  Limited,  have 
dcchtFcd  nn  interim  dividend  for  tbe  halt  year  ending  June  .10  hut 
at  the  rate  of  :t  pea  cent,  per  aonnm,  payable  on  September  IS 
next  lo  nil  vlinrcholdciv  whew  name*  are  on  the  register  on  Jnly  26. 

Cbartos  Croaa  and  Ktraad  Corporatlos.— The  Directors  of  tho 
Charing  Cross  and  .Sli^nd  Klectricity  Supply  Corporation,  Limited, 
at  a  Board  meeting  held  on  ThurS'tiiy,  July  20,  decided  to  deoIuLTO 
on  interim  dividend  at  tbu  rate  of  u  per  oent.  per  annum  on  the 
ordinary  aharos  tSO.iXK)  of  £5  each}.  This  will  be  paid  on  Augeat  15| 
1893. 

UghUaM  of  tlw  Weoteni  Oa*al,— A  movement  in  about  le  be 
■ot  on  foot  for  furtheriuK  tbe  proposal  made  at  a  meeting  of  the 
Cardiit  Chamber  of  ("onimorce  by  traptain  Pomoroy  with  rtapocb 
to  tho  improved  lighting  of  the  coiuts  from  rembrokoahire,  on  tho 
one  hand,  and  Dovonalme  on  tho  other,  up  to  tho  mouth  of  the 
Severn. 

Wrexteu.— At  tho  monthly  meeting  of  the  Town  Coanoil  id 
wasmolvodto  negotiate  terms  for  taking  over  theproviaional  ordor 
of  the  U'rexhara  and  District  Rlnctric  Supply  Cotnpanj,  Limited. 
but  not  to  include  the  adoutiun  or  taking  over  of  ■  tyorltloaat 
contract  for  works  of  supply  either  with  the  Bruali  Elaclrie  or 
any  other  oompany. 

Donltoa  El«etr1e  CendnUau — MaMt*.  Dnulton  and  Co.,  ot 
Liimbetb.  roi(ueet  us  to  anuoune*  lAel  their  patent  conduit  for 
underground  electric  nuina.  logeUier  wiUi  a  selection  ot  tjottAc^ 


4 


4 


cent.  pre(srenoe  shares  of  £1  eooli,  t«klng  pr«codeiioe 
I  and  oapilal :  80,000  ordinary  aharea  of  £1  each,  and 
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tor  ol«otrleal  porpoM*,  which  Iim  been  Mhibited  kI  ibeir  lAinboth 
■hovroODU  (liiriiif;  thU  weuk,  will  reinBin  on  vi«ir  to  vnginMra,  on 
pnMntAtion  of  onrd,  uiilil  Auguiit  5. 

Uaii«li«»Mr-^On  WeilMmdAy,  M  •  laeotinf*  of  Iho  (Jenoral 
Piirfiiixi.''  Coininir'teo  of  thu  Mmiohvsler  (.'ity  Cuuocil.  tho  <|U(«lioii 
Oit  tolv|-)ii7ii<v  uii'i  IriKitiun  wtu  <li;t.'UK9eil.  U  waa  ileoidod  thai  tri 
i-ii'w  ul  till'  iletiu^inti  of  tliu  Juinl  Committee,  the  munici|>iil  cor 
poraliunn  muni  (.Mimiitor  what  ttclioli  tu  tako  in  rcKard  to  nny  Billa 
promoted  to  (urtlicr  oluctric;  traotion. 

Siriui««a. — The  f  roporiy  luid  Ucnoral  I'urinoo  ('ammUlco  of 
Ihn  Swanmn  County  Council,  at  n  meetionlut  week,  ropnrtcd  that 
letters,  which  were  road,  hud  beon  r<tcoivod  fi-oin  the  lolii^ltor*  of 
Maun.  Cromptoo  and  Co.,  I.imiMil.  nnd  Mourn.  Hiinntnrd  nnd 
Willi,  intpMtlnic  ol«ctrlo  llKhtmjjlii  tlio  borough  of  Swiuiaoii,  Tlio 
loCten  von  n)ferr«d  (or-  rojiort  to  :>  KiibeommitlM 

City  AntboHtleB  aad  Ui«  Tel*phonO-~Tho  City  Conimiuion 
of  Sflwen  decided  nn  Tiicidny.  in  view  of  tlio  concoMions  uikod  foi' 
by  tho  Cicy  of  fjoiidon  ElnntriR  Li||;hting  Company  tolny  Mophona 
wliXH  In  Ihft  elftctric  lit.'l>(>  iiininH,  to  grant  tli«  rei]ueit>  ou  oondilion 
thAt  teWphunu^  with  dutible  wirae  bo  supplied  to  tho  oitiMni)  al  s 
CObIi  u(  not  nioru  than  £S  per  itnnum.  Tbo  ohorgo  nt  present  m  £&. 

OrlMrtal  TsIephoDD  Company.— The  directors  of  thw  rompnny 
haver««olvod  to  [ccamiuend  to  the  ahnraholdon,  r>ubJoct  to  fln«l 
kodklof  the  BCROUDta,  adliidond  far  thayonr ending  .11  bI.  Docninbor 
iMt  kl  ibo  rate  of  2|  nor  o«nt.  on  llie  eiitlie  [Wid-uti  ivkpilJil  ot  tli(< 
Company.  Thn  dividend  being  iHtyntile  only  to  lioldor*  of  thu 
oixlimiry  Minre"  id  eipiivalunl  l^£3.  via,  'M.  per  cunl.  on  oiich  share 
of  lis.  paid — the  hatdu  rato  on  paid  for  the  picrioua  yoar. 

IMrby.— The  Derb^  Corporoilion  are  layinu  duwn  cublVB  in  the 
priiiuipKl  thorough fiirea  tor  ligbtin);  Ibem  by  elci-'triciby.  The 
BttneratLng  station  is  eii<cled  on  the  mce  sf  Lombo'a  lilk  milL  At 
thoureBent  looiuent  it  has  boon  arranged  to  oroct  41i  pillun  and 
aro  bmpa  in  the  town,  and  already  the  malnn  hnvn  bcinn  laid  n 
ooMidorablc  diitunca  from  the  work*.  Mniuri.  RinmwoU  and 
Harriii  arethoonglniNini.  and  Mr.  Vornoii,  ol  llorby,  the  contractor. 

Edlnbttrgb  Trominire.  — At  the  but  meotins  of  the  Lord 
Frovual'K  Ci>iniDilte«  of  Edinburgh  Town  I'ounEil,  a  lottor  wm 
bmitted  from  the  Calodoninit  Klootric  Supply  Company,  inti- 
>ting  their  intention  to  apply  to  Porliainani  (or  power*  to  con- 
struct electric  apparatua  Co  run  electric  car^  between  Coltbrulge 
and  Cnrstorphinc  Tlin  <Mitnmittee  nvreed  M  recomiDend  the  megts- 
tratee  and  Council  to  rofuM  to  give  tli«ir  coiiMut  to  any  nuub 
vobsme. 

JehUMn  And  PMUlpa.— M«««r>i.  Johnaan  and  PhilUjie,  wtth 
deep  regntt,  aiuiouuoe  the  dentil  u(  .Mr.  .Snniuel  H.  HhilliiiB,  wtiiuh 
look  riloce  on  the  'i'iui]  iiivL  kr  it  well  known  to  mo«l  of  their 
fricnile,  Mr.  t'liiillpti  had  ItBon  in  failing  health  for  Home  years,  and 
luul  of  lato  tdkon  no  active  part  in  tho  baiinon  of  the  lirni.  Mr. 
W.  Clandc  Johnion  henc^otth  became>  sole  proprietor  of  the 
woihi  and  biwlnoui.  n'hich  will  be  carried  on  u|)on  oiHctly  the 
«ame  line*  a«  heretofore. 

Windsor,  — At  the  monthly  meeting  last  week  of  the  Town 
Council,  noma  lettcn  wore  road  from  the  Boani  of  Trjide  with 
Mt«r«nc4  to  the  Wlndnor  Klwctric  Lightinj;  Compuny,  to  the  uHecl 
tdat  the  corner  hud  (niled  toFititivfy  thuBonnI  of  TrH'lo  tliattlivy 
frera  in  a  jKMiition  to  carry  out  the  provisions  of  the  order  granted 
in  ISHO.  The  Counoil  docidod  to  apjioint  a  committee  from  the 
authority  of  gentlemen  not  intereaied  in  tho  gaa  or  olectrio  lighting 
eompanlu  U>  coniidor  the  matter. 

AberdWD.  — ThuTown  Council,  by  virtue  of  itaproviidonal  order, 
b  now  btuily  engaged  in  carrying  out  it«  provmona.  The  total 
coet,  oxeluaivc  of  land,  but  indudm^  buildingi,  woa  eatimatod  by 
engineer  to  be  £21.40(1:  bat  the  actual  coat,  now  that  tho 
l«ni  have  boon  rocolvod,  hoa  been  found  to  work  out  very  con- 
idembly  Icwi  than  thl»  figure.  There  i*  good  hopo  that  iho  work 
.Will  be  completed  by  the  end  of  thuyeur.  It  ii-  pro|>OM»l  tochai'ge 
7d,  per  Butiid  of  Trade  unit  fur  current. 

Ipawloli. — At  a  meollng  ol  the  Town  Council  last  week,  Mr. 
PrHtt  Mtiil  the  aub.coniimttee  on  electric  lighting  liad  had  a 
meeting,  and  that  Mr.  Catcbpoleund  he  were  (lejiute^l  to  look  for 
•  ailu  (or  the  rluprit,,  and  he  asked  Mr.  Goddard,  as  oiiuirmiin  of 
the  Waterwurki  Commlttuo.  if  tliey  might  visit  the  wat«rwork>, 
for  if  room  could  l^e  found  there  it  would  be  a  iiavinu  to  the  rate 
'  payoii  of  »ome  ,£2.000.  Mr.  Goddard  aai<l  there  could  be  no  objec- 
ptlnn  to  Iho  unb-pommittoo  going  to  tho  watorworka. 

Olaasow  Telejihoaee,  — Tha  reixirt  hy  Coi>ii<:iilor  Mtiirke  on  llm 

nunicipaUsatiDn  of  tcl-?phuutw  in  liliivgow  liiw    biwn  diitcUBnud  at  n 

^neeting  of  tho  Finance  Committee  of  (■la«gow  Town  Council.     It 

*n«  decided  to  recommend  the  Town  Council  to  adopt  the  pro 

,  Meal  contAlnod  In  the  report,  and  apply  to  tho  Poatmnator-llonoral 

lor  a  lioenM  to  lay  down  b  t«laphane  ■yatom  throughout  the  oily. 

In  (b*  report  the  nooOMary  capital  ta  nitiinated  at  £00,000,  and 

with  4.000  nubacrlbor*  the  rent  |)cr  annum  for  each  invtrument  ta 

put  Jdwn  lit  i'4, 

BlAome  asd  Aatsmatle  EnjEtneerlBg  Cempany,  UmiMd. — 

tTbl*  Company  boa  boon  rcgittcrcd  by  A.  AylHi-il,  PortMa  Villa, 

Manor  I'urk.  Emm«,  with  a  capiliil  of  £10,(,»(I0  i»£l  aharee.  Objoot; 

to  aouuire,  develop,  and   turn  to  oocount  certain   patenta  con, 

nected  with  automatic  boxea  worked  by  eleutricnl,  mechanical,  or 

other  power.     The  first  direotore— to  bo  not  leas  than  ihroo  nor 

mors  than   toven  —are  to   be  elected   by  tho  aignolorica  to  the 

memorandum  of  aaiociaiion.    QoaliBcation,  £100  ;  romunsration, 

Cii  per  annum  :  chairman.  £25  extra. 

Keadlng    Truniraya.  —The    tramwayi    in     Iteading    are    the 

Inoportyof  the  Imperial  Traisway* Companv,  which  ha«  traaiwaya 

(b  Brietol,  Dublin,  and  olbcr  place*.     The  company  liee  Juit 

obtained  olMtrical    powen  (or    working    iraiuwaya,    and   il   It 


■uggMted  that  if  the  Cavertham  to  niiitley  line  could  be  Ktwund 
electric  power  would  no  doubt  have  to  be  applied  lo  work  it.  The 
(pioation  of  a  new  dep6t  baa  engaf^  the  altent4on  of  the  director*, 
and  a  new  and  mor«  odvantogeoui  site  has  been  eelected  near  the 

Barraokx  toriuiuus,  OrovelamUroad  Ea«l. 

LlBhttuK  at  Seveaoalu At.  a  meeting  lost  week  of  the  Looal 

litijird,  i.lif  Lighting  Cotnniitlee  tcixirt«l  that  thoy  had  bofoifl 
thciii  tho  letter  from  Mr.  ^V.  Ht'inmant,  o(  Itulimbn,  Sevenoaka, 
propoaing  to  form  a  company  for  tiip  purpoeeof  lightinijSovenoHkB 
by  electricity,  and  enquiring  whether  the  Board  woula  Bupi>ort  an 
application  tor  a  provlaional  order  :  and  the  oommitteo  leoom- 
mended  that  Rubjoct  to  tho  proviaionol  order,  na  angveated  In 
Mr  Hemmant'(iletl«r,  being  aatliifaatory  in  detail,  thaBoatd  do 
not  opiKiie  thu  propoeal,  bat  give  the  proposed  company  the  uHual 
porminaioii  in  nuch  coaoa. 

ABoaoy  for  Soottuid.^.VIr,  W.  C,  Mar'.ln  has  coaaed  hU  con- 
noction  with  llossnt.  Puterxon  mid  Ccxipor  im  agent  for  Scotland, 
They  have  appointed  Mr.  E.  <;«orge  Tidd  to  tHko  hi«  place.  Mr. 
Tidd  hai>  for  many  yoan  been  connected  with  the  lirm  and  ha* 
porwinally  uuperintcndcd  many  of  tho  most  important  electric 
Ught  inetallntionii  carried  out  by  them  in  Englana.  Mr  Tidd  hs« 
a  thoroughly  practical  knowledge  of  electrical  engineering,  and  ia 
well  known  to  olectrical  engineers  in  London,  lie  is  an  aoeociate 
innmbor  of  tho  InBlilulion  of  Civil  Eni,'ineere  and  an  awoelate  of 
the  IriNtitution  of  Klectrioul  Engineers. 

Woieeator.— A  meeting  of  tho  VVorcost«r  Watj:b  Committee 
was  held  toet  week,  AlderuiiLn  Hill  pro"iding,  Mr.  Purches,  city 
fiiirveyor,  reported  etrongly  in  favour  of  the  generating  tution  for 
oieotric  lighting  being  ot  I'owiolt  Milla.  on  the  River  Teme,  and 

Eoiiiting  out  that  tho  eitni  jiowor  not  required  (or  lighting  could 
a  UBcil  (or  piimpinu  at  the  walorworks,  nn<i  for  treiting  eewnK* 
nt  the  coiileinpUtiul  sewftgo  works  Mr.  Preece  confirmed  Mr. 
Purohea'i  concluBions.  On  the  rocommoiidation  o(  the  sub  com- 
tnltlo*.  tho  tender  of  Mr,  T.  Rowbothiiin,  of  Covontrv-road, 
llirmlnglinm.  for  tho  erection  of  the  generating  station  at  Powick 
(or  £14.7!)"  wa»  accepted, 

tCadroa  Tramwaya.— The  Honhag  ilaitUe  i*  Informed  by 
lh9  MCretary  of  the  Moilroa  Tramway  Company  that  it  is  not  true, 
as  etAted  111  one  of  the  Madras  patiers,  that  the  oonooaaion  has 
been  voided  and  that  the  dopoiit  of  10,000  ru|>ees  paid  into  the 
municipal  treoi^iiry  ha*  been  forfeited.  Nothing  of  the  kind  liaa 
happened.  The  Iiiiul  orders  of  the  Local  Government  have  not 
yet  been  iaaued.  A  special  meeting  of  tho  Municipal  Com- 
mij«ionerB  will  be  held  to  aek  the  (lovernmcnt  to  roconaider  the 
■liiQfUon  of  the  oltenvion  of  the  period  for  beginning  the  work.  A 
iiiiliLc  meeting  will  alao  bo  held  to  etpreea  the  opinion  Of  the 
Ma'traw  cit-iians,  who  fc«l  very  strongly  on  tho  subject. 

Usbting  at  Weybridge.  — At  a  meeting  of  the  Chertwy  Looal 

Boaid.  Mr.  Vool  moved  that  a  communication  be  addrened  to  the 
Weybritlge  Electric  Lijilit  Supiily  Company,  dmmag  their 
attention  to  the  section  of  the  oraer  which  limited  tho  time  for 
tuitioving  tho  electric  line  plioed  abora  ground,  and  atallng  that 
tho  Authority  did  not  oonsent  to  any  line  remaining  above  ground 
in  contriivoiition  of  the  order.  It  waa  very  important  that  thoy 
should  proceed  with  the  matter,  becaufe  tbe  contract  with  the 
lighting  inF|>ectors  had  only  U  months  to  run,  and  if  the  company 
failed  to  conform  nith  the  terms  of  tho  order  it  would  be  neeewary 
for  tho  parish  to  make  «ome  other  Hrrangement  with  regard  to 
lighting.  Of  course  some  time  would  l«  reijuirwl  to  do  that,  and 
they  did  not  want  the  village  to  be  in  darkness.  The  rosolutiou 
was  adopted. 

Bleetnc  Traction  to  UTerposL  —At  the  half-yoarly  meeting  td 
the  Liver|K>ol  L'nited  Tramvays  and  Omnibus  (oiupuiiy,  held  at 
the  oli'iue^,  I'udii&y, street .  Ll>crpool,  lu^t  ireok,  Mr.  Uavid  Knij- 
olifre,  who  piesided.  [lointMl  out  that  during  the  10  yearB  of  hia 
chairiDiiiiship  the  shareholders  had  received  dividends  equal  to 
.S  per  cent.,  and  in  addition  a  very  Urge  sura  had  lieen  put  to 
re»eri,'e.  The  present  itate  with  the  Corporation  of  Liverpool  had 
11  j  yearn  to  run,  and  it  wa«  iiiteiidod  to  make  another  attempt  to 
apply  electric  (jower  us  a  means  o(  h.'kulnge  of  tramway  oar*. 
Tlicyshould  iir^t  soek  an  eiteneion  of  their  lease  as  the  oajulal 
outlay  coniio([ocnt  upon  now  cor*  and  c<iuipment  would  be  very 
coil  ty.  and  one  that  could  not  be  tiied  on  a  lease  of  only  1 1  i  years 
durution.  Extensions  were  alio  reijuired  for  resideiite  near  tho 
city  boundaries  and  outside,  and  when  theso  were  made  the  diroc- 
tom  thought  Ihey  oould  work  uaoleni*  and  uniineil  linos  for  which 
thoy  had  ]>uid  CiviSIO  rontdl  in  the  [kwA  anii  wei'U  continuing  to  do 
no,  itomcthinc  shoutd  be  done  by  the  Corporation.  Tliey  had 
carried  In  tho  half-year  juat  closed  about  T.OOU.OOO  pasHengers, 
and  their  cam  and  omnibuses  liod  travelled  nearly  3,000,000  miles. 

St,  Fan«raa. — In  tho  report  of  the  Finance  Committee  of  the 
I.iOniion  County  Council  on  Tueaday,  it  waa  proposed  that  Iho 
Council  should  lend  the  Veetry  of  St^  Pancras  £IS,4n0  towards 
tho  coKt  of  its  olectnc  lighting  works  on  condition  that  the  sum 
was  repaid  in  i2  years.  A  prinoiple  held  dear  by  the  Council  u 
that   no   loan  ahould   be  granted   for  a   period   longer   than  the 

Srobable  duration  of  the  works  whose  coat  it  in  intended  to 
efrny.  and  in  the  light  of  this  principle  a  dlvsnity  of  opinion 
revealed  iteeK  .is  to  tho  Htnoss  of  tho  oondltiona  on  which  It  waa 
proposed  thut  thi^  jiartiGular  loan  should  be  granted.  Several 
»|ieakors  thought  the  eleutrlv  lighting  works  uoiild  nut  be  oi|>eot«d 
tu  eiist  for  12  years,  mid  more  than  one  expruHed  a  fear  that  the 
transaction  proposed  to  be  entered  into  would  consoipiontly  be 
attended  with  financial  rifk.  This  |>iomptal  Mr.  Wntocott  to 
the  indignant  enquiry  whether  any  bettor  security  could  be  deairod 
than  the  rat«a  of  nt.  Pancras.  The  debate  waa  principally  notable 
for  the  speech  ol  Mr.  Fletcher  Moulton,  Q,C.,  which  rsaclied  a 
high  oratorical  leveL    Mr.  Moulton  lield  ihab  ill  years  was  « 
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ndklintlr  loni;  p«rlod  of  repaymMit  for  dfotric  lighting  work*. 
IbOMgh  be  wiw  miioim  to  makA  nn  cxr^pl.i<iii  in  the  cn-te  <i(  St, 
PtnetiM  by  [Ciuion  of  il«  boitiK  th^  plmii>»r  |iiirinli  in  r.liia  iiii[inrtjiiit 
ilAere  o{  munk'ipnl  enCQrj.iri«t.  ^^  Im"  it  ('uiue  Ui  llio  vot«,  IxjHlilr) 
wnandiDcntf  found  but  eoanly  nupport,  nnd  tbu  ri<toiiimoTi(Iikt)mi 
of  tl*0  coromittco  was  *[>]>rovoil. 

■l*etrla  C»iutriiotl«D  OomiMuijr.  Llmttad. — This  Compwny  hsji 
bMo  raeuurod  by  Ltnklntcr  and  Co..  'J,  Bond  coatt,  W  ftlbiook. 
E.(X  Th»  capital  i»  £400.01W.  tiivitjod  into  150,000  ordinnry  and 
SO.OOO  praferanoc  alinnM  nE  £2  Mtch.  Tbo  objoetn  uo  to  knqiiire 
the  nnJertskins,  buslnew,  sod  MMt«  ol  tbo  Riootric  Conat.ruotlon 
COTpomtion,  Limited,  upon  mioli  terms  n>  tlio  Hoard  thknk 
fit,  CO  nndiirbake  all  or  any  of  lliu  ILnbilitie*  of  Ibe  m'hI 
eorpOMtion,  t<i  CKrr>'  on  the  buainoH  of  eleolricnl  nnd 
nuctuuiicnl  onKinoers,  olectrioinniL  etc-  The  nignntorin  with  one 
■lure  ouch  am:  Dnniol  ('ooiicr,  Burt.,  6,  Do  Vcro  Kardcni,  S.W.  ; 
Davtd  Pluiikot,  Q.r.,  M.r..  12.  Mandovilln-i.Upo.  W.  :  E.  f.nrcke, 
Qae«o-slreet-clininher*,  K.C.  ;  Hnnry  C  Xlnni^n.  K.B..  P  I.R., 
UanOTa,  B«rfford :  T.  I'urker.  MICK.,  Niwbn.lt'*..  VVolver. 
hampton ;  I'liiljp  li.  Itunchorotts  IV^f,  I'orliiiliiwn-roMil.  Miii'Iii 
VkId,  W.  ;  Jamiu  W.  Barclay,  5,  (.laren'lon-pticu,  Hyde  Park 
mrd«B*.  W.  There  nhall  not  be  lenii  tbnn  Ihree  nor  more  than 
10  direeton  (eieluaivo  of  the  manii«in){  dtroctor].  Tho  Hrtt  are  : 
Sir  Ilanfol  Conner.  Bnrt..  G.C.M.f!.:  Sir  Ilonrv  SUiifio.  CLE.: 
Ri((litHon.n*vidPlunkot.Q.C.,M.T'.:.IiiicrjW,Iinrp!ay.  I'hilipE. 
BMChCTOd,  J.  Irvtng  Oonrt«nay,  James  Pender,  anil  Rinilo  ('ariko. 
QuftlifieMioD :  ordinary  or  preferred  shares  of  £400.  Remuneration : 
£1,500  perannnin,  and  an  additional  sum  e<|ual  to  10  per  cent,  of 
the  net  ptofita  of  any  year  in  excosa  of  the  amount  required  to 
p»y  8  per  eont.  on  the  ordinary  paid'Up  capital. 

U««Tpoel  Overlieul  Railway, — The  report  of  the  Directom  of 
ItiU  Comjuny  for  thn  tinlf  year  ended  tlie  30th  ult,  ttaU*  that  the 
>  ^ihraj  iru  lornukllj  opnnod  by  the  MAKpila  of  ^nllnbuiT  on  the 
^4th  FaOTsary,  and  for  pablit:  trnflic  on  the  Ol.h  M.ircli.  Onliii;  to 
the  deUy  tn  ooiaplotlnj^  tlio  oleclric  signal lini;,  only  u  10  iniiiuteo' 
wrrio*  oould  be  workeil  until  the  2&id  May,  vinra  which  date 
*  Sn  miDUtM' Mrrioe  boa  been  establiiihed.  Thu  main  struc- 
lure  of  Uie  line  hiu  been  completMt,  and  the  oloetrtcal  equip- 
mtial  hoM  been  working  sntinfoptorily,  I  he  trafBc  being 
eonduottt)  with  ifreat  rocuUricv.  The  totnl  numbor  of  piumnneeis 
oanied  waj  1,370,7-12.  of  which  number  ■i3.'),4M7  woro  firnt-clasg, 
056,923  (COondRlawi,  and  I7)4,:<:t:)  travolh"!  with  the  elieap  work- 
men'*  return  tloketfl  which  the  Coinpmy  have  recently  iiii'oe'].  A 
Mntmct  ha*  been  eiit«roil  into  with  M^frs  Huline  end  Kini;,  of 
LIvwpool,  for  the  entennun  of  the  railway  to  ('rosby,rond, 
Setifortb,  from  which  contriderablo  additional  traffic  is  eiliected. 
The  DirecMni  have  decided  to  n«k  the  (hnrehotdon  for  authority 
to  inue  the  romaiiiinu  profomnno  rjipiiAl  of  £4,t,IIO0,  biit 
they  do  not  antii;i|Hi(e  Ihitt  nioic  thnn  ono-hHlf  will  be 
reqiiiiwd  to  provide  fnnda  for  oonipletion  of  the  northern  exlen- 
idon  and  for  workini;  capital.  The  oucounts  for  the  periofi 
daring  wiii'^li  the  nulway  haa  been  at  work  nhow  that  the  uTims 
reoeipte  hat«  be«n  £l£3S2,  and  the  working  ex|i«nxeB,  £<t.9EiO. 
leaTioK  a  balance  carried  to  not  nvenue  account  of  t'5.361.  After 
pro  vicuna  £1,433  fdrintoroaton  mortgnj^e  rlelinnLiirci  fr»ni  March  A. 
•ad  CI93  for  intoreet  on  calls  pnid  In  oilvancc.  oto..  Ihn  bnlnnco 
ftvoiUblo  for  dividend  amounts  to  0,li44.  out  of  which  llie 
directora  rocommond  a  dividend  of  G  g>er  oent,  per  au'imn  n|ion 
thopreforanco  aharwi,  which  will  alieorb  £351,  leavinjj-  ii  baluiKte 
of  £3,303  to  carry  forward. 

Mabart  Etaotrte  Tramway. — A  dotinita  Ktagc  hu  b(H>n  roachorl 
in  the  ooTmt ruction  of  the  Ilobart  electric!  tramway  ■ystom.  The 
nMcbinery  at  tho  Kenomtint;  station  Is  nov  comptolely  ornptcd. 
M«d  hu  been  toatocT  Thoro  ore  four  bnllera  of  Marahall'*  niulli- 
tnbalar  tMi.o.  typo,  rtarignod  to  give  otoam  at  a  worktn)j>  piooHiite 
of  IMIb.  to  tho  Hiunro  inch,  for  thn  piirpo*n  of  hnvlnfi  a  libvriil 
t4pld  aupply  on  nmid,  a  hu^e  waterunk  hiu  bi'on  ereotod  and 
Mnn«ct«d  with  a  \Vorthini;toii  Btoampiiuip,  which  forced  the 
water  thrau]{h  two  of  MarsfiAll's  lOO-h  p,  water -heatora  into  the 
mpoolons  reeervnirs  of  the  builen.  The  nmnnMry  luMt  is  eupplied 
by  the  «xluiust  eUwni.  There  are  three  djruMiUM  nnd  enginoa. 
Ttie  laltor  are  Willanii'*  (uktont  contntl-vidve  hisb-apood 
oompouad  engines  connected  direct  with  Siomenii  II  B.  .ill-21 
compound, wound  dynamo*.  They  ran  at  a  upond  ol  3,'i()  rovn- 
lotMua  per  minat«.  t-'^ini;  nlT  ."MM)  rolta  and  QM  aratiercn. 
Tfieayatem  adopted  Ih  tho  ovdrhnfl  ty|io.  and  mnall  iznlvan!iu>d 
•tool  wim  have  bono  <i*ed,  Thi<«0  Hr«  Hrutchud  ti);ht,  imd  un- 
•l(;hilln«ni  from  Rlaok  ih  avoided.  Hut  Ihuy  lone  power  om  the 
•xtnmitie*  of  the  circuil«  are  approMclml,  and  lo  make  up  for  I  his 
loM  boAvy  toed-wirec  are  carried  ditvct  along  each  route  on  the 
polw.  Tbie  nukkcB  the  current  of  Kunewhera  about  etjual  atrongth 
nnr  Iho  whole  line.  Tho  electricity  poHoa  down  from  tho  oontml 
OTarbead  wiro  bv  a  rubbing  (lontoct  arrnngomant,  which  projocM 
prominontly  aloft  from  tho  roof  nt  each  car.  .\n  Inaulatod  wiro 
Oonvoy*  it  through  a  hollow  itAndanl  to  the  terminal  nl  tho 
motoiti,  lliod  lo  tho  car  cnrrlago.  From  tlioiio  wires  the  Itiran 
deaoont  Inm)!*  (or  illuminating  the  car*  are  also  ted.  The  oara  were 
buflt  for  Sinmona  Broa.  by  the  T.«nos«ter  WMTfcon  Company,  and 
will  neat  4H  |iasiieiiR«ra,  divided  (xpiiilly  between  the  lower 
and  npimr  dock!.  Attached  l«  woh  (.-nr  ore  two  of  Siemens's 
eteclrlc  motor*  of  tS  h.p^  each,  to  that  the  motive  power  on  a  car 
1*  equal  to  thai  ol  30  horaea.  The  plant  will  bo  atrong  enough, 
witli  Uio  tiddilion  of  another  dynamo,  to  light  tho  Taimaninn 
Inlemalional  Rxhibitioo,  and  there  i«  no  littlo  probability  of  thi» 
being  oarried  out.  The  company'n  Act  of  rarlidmont  ninpowon 
thOBi  to  light  tbo  utrootn  if  roqulrcd,  but  of  coiir*n  nothing  Is  •( 
praaent  oontamnlatod  In  thin  diroctlon,  Tho  woi  k  of  hiying  down 
the  >yat«m  hoa  mod  done  under  the  vuperlnMiidence  of  Mr.  C  A. 
pB^JMr,  whowMaadalod  by  Moeare.  J.  wiLkinsoo  and  T.  ibsnwood. 


Mr.  Lee  L.  &larmy  repreionts  MeaBra.  Siencna  Brae.  In  the 
colonies. 

Lighting  of  BU-mlag:tiaai.~Tho  question  of  doelric  lighting 
CHTriii  11)1  fiir  c^jriklilrniTiim  on  Tuesday  at  a  mooting  of  thn  Oty 
Coiiiioil,  Tho  ,\l-iym  (Mr,  Ijiwley  Parker)  morod.Tn  aecaidance 
with  the  recommendation  of  the  commitIe«,  that  llie  nolloe  of  the 
Birmingham  EleclHc  Supply  Com[>any  to  apply  tor  a  provtsional 
order  oitcnding  their  area  of  supply  should  he  referred  to  the 
(•eneral  Pur[>o9eg  Comroittoe  with  power  to  take  auch  action  in 
relation  thereto  as  they  may  thtnk  doairablo  for  proiocting  tho 
interests  of  the  conpumers  and  the  Corporation,  Ho  aaid  the 
oominitlee  had  devoted  much  time  to  the  contiidoratlon  of  this 
Bubject.  A  year  ago  they  reoommeniled  that  the  matter  should 
be  delayed  for  IS  monthe,  in  order  that  further  ioformnlion  might 
bo  obtained  as  to  thoBUccc^  of  the  electric  litcht  from  a  oommercial 
point  of  view,  both  m  Birmingham  and  olaewhoro  :  but  thev  wore 
agreed  that,  each  information  being  obtAinod,  they  would  than  lio 
bound  U>  come  lo  n  conclmrion  one  way  or  another,  whether  thoy 
Hhoiild  apply  for  a  provisional  order  tlieniMlvo*.  or  whothor 
they  phoiild  grant  on  fnir  and  proper  t*rm»  power  to  tlio 
present  or  to  rome  other  aom|)any  to  extend  electric  li);htiiif'  in 
the  city.  Tho  Birmingham  Electric  Supply  Company  were 
■coking  to  obtain  power  to  ■upi>1y  the  oloctric  light  in  Edghuion 
and  tho  jowellory  diiitrlct,  ami  m  doe  courM  they  would  havo  the 
dolalU  of  the  pmposnd  order  to  deal  with.  It  nppnnrod  to  the 
committee  that  there  were  two  ground  which  might  jnBtlfy 
tho  Council  eoeklai;  tor  poworH  thpiiiwlvc*.  The  firnt  ground  wu» 
a  reasonable  antic ipalion  thnt  the  pivtila  to  be  derived  would  be 
large,  and  the  tecond  was  that  it  was  necoiMLry  in  order  lo  aafe- 
guard  the  mtorcati  of  tho  coiisumeni  and  the  public  genurally.  In 
case  the  Corporation  should  decide  on  seeking  a  prorisional  order 
to  Bupply  tho  elnctiip  light  in  any  part  of  tho  city,  and  o»]ieciiilly 
tho  Edgbaston  diatnct  and  tho  Jowellory  quarlor,  thoy  would 
have  to  MXiuSre  tbo  preneut  company's  undertaking  in  order 
Co  make  it  suoceeil.  Thoy  would  have  to  aenuire  it  by  agree- 
ment, and  he  lhou;;ht  it  wo*  not  unlikely  that  the  company 
might  require  a  condiderable  premium  in  anticipation  of  the 
future  which  they  believed  to  bo  before  them.  Then  they  had  to 
conddei  this  aspect  of  the  cose,  that  while  electric  lighliog  waa  a 
success  in  some  directions,  thoy  diil  not  know  thai  they  had 
reached  a  point  at  which  they  could  say.  so  far  as  the  supplv  wnji 
concerned,  that  one  or  another  was  tho  right  kysfmi,  and  that  it 
might  not  bo  *ii[>pr«odo(l  hy  a  b*itior  syHltun  in  liie  futuro  :  and  if 
they  ao(|uire<l  the  pretM^nt  plant,  and  Iniil  down  iriaiiis  and  no  on 
for  a  new  district,  Ihey  mi^ht  KnH  there  wae  *  considemblo 
detoriointion  in  coiiHMiuonco  of  the  dincovery  of  eomn  new  system. 
This  was  a  rink  thai  ought  to  be  Inkon  into  account  befoio  thoy 
came  to  a  cnncluslon.  Then  thoy  h*d  to  iDinonibor  thnt 
oloctric  lii^hliiig  vafl  a  very  tochnical  matter,  that  they 
would  he  fari^'cly  iii  the  hands  of  engineers,  and  that  the  cost  of 
working  uximnsos  would  not  be  leait,  but  probably  footer, 
under  the  ( orpjration  than  thoy  would  be  under  a  company. 
The  (Ssneral  I  ur|]oaeB  Committee,  therefore,  saw  no  encourage, 
ment  to  embark  ugion  the  enlorpriee  bo  far  as  prolit  was 
concerned.  Then  » ith  regard  lo  tho  second  point— the  aafoguard- 
ing  of  tho  inlerests  of  the  public  and  the  Ronaumer»  -tho  Corpora- 
tion had  power  to  apjoly  lo  llio  lioaid  of  Trnde  to  reviK  tho  [iilcaa 
cliiirgeil  every  *eiei>  yeum,  and  the  |)eiind  of  np|>eul  wan  now  only 
throe  years  distant,  Ilealdox  thia,  there  wnH  no  u>«iiO|>oly  of 
»iip[ily  ;  and  the  be*l  tafcgiianl  wa"  conliiolil.ion.  The  Cor(«)ra- 
tion  might  at  any  time  grant  a  concession  to  :inother  couiiuiuy,  or 
undertake  to  supply  tlio  light  lhcmselve«.  Lnrgc  connumura  could 
also  lay  down  their  own  instAllntione,  so  that  alt«gethor  ample 
safeguards  already  existed  On  tho  whole  the  committee  camo  to 
thn  coiicJuiion  that  it  would  bo  better,  for  tho  present  at  looat, 
that  th<>y  tlinuld  not  become  suppllors  of  tho  electric  light  and 
|Kiw<>r  thitintiilvoi' ;  and.  theroforo,  that  thoy  thould  not  oppose 
tho  application  of  tlio  com|>any  for  a  further  provisional  order, 
except  upon  olauso  ;  and  here,  from  pn«t  exiierience.  he  belloved 
thoy  would  not  find  thecompanv  unreasonable  in  nei^tiatiOD  with 
the  Corporation.  Mr.  Koynohis  ««cnnded  the  reeulution,  which 
was  carried. 

Ugbtlns  of  Clwatea-.— Another  teuort,  this  time  by  Mr.  Freece, 
has  been  placed  in  the  hands  of  the  Watch  Committee  of  the 
Chester  Tow^n  Council,  and  was  referrci  to  lost  week  at  n  meeting 
of  this  body.  Alderman  (iilbcrt,  in  view  of  thu  valuable  informa- 
tion contained  in  tho  loiiort,  moved  that  it  bo  uriutod  and  circu- 
lated amone  the  mnmbors  of  tho  Council.  Mr.  .1,  .1.  Cunnab 
seconded.  Tho  Tnwn  Clerk  (Mr.  Rnml.  S^milhl  read  tho  inlnutoii 
of  the  Watch  CommitEM  meeting  held  on  Iho  llth  July,  at  which 
a  notic«  WAS  submitted  lo  tbo  elTect  tJiat  appllcJition  wai  Intended 
to  be  muito  on  or  before  tho  21st  l)eceml>«r  neat  hy  memnrial  to 
the  Board  of  Trudo  tor  n  provisional  onlor  lo  be  Coiitlrmed  in 
IWIiameut  in  the  ensuing  session,  authurisin;;  tho  Hollowoy  Elec- 
tricity Supply  Company,  London,  to  sujiply  electricity  for  any 
Siublic  or  private  purjioso  within  the  aren  of  thu  oily  of  Chester. 
otters  wore  also  rem!  from  Mr,  t'roeco,  in  one  of  which  ho 
ducribod  Dr-  Hopkinson  as  "tho  best  man  io  Europe":  also 
his  roport  on  the  prospects  of  olectric  lighting  in  tho  borough. 
AfloT  r«tarrln|[  at  some  length  on  the  advantages  of  tho  olectric 
light,  and  urging  the  Corjmratlon  to  tako  tho  matter  op  In  a  bold 
spirit,  Mr.  Pieeoe  said  In  no  caao  wh*r«  the  oloctric  light  bad  been 
ailopled  Lad  tie  Corporation  found  It  nseeaaary  to  fi3t  back  upon 
tho  rates,  and  in  no  osse  bad  the  Introduction  of  the  electric  light 
iniuriouslyallecteil  the  gas  interest ;  Indeed,  it  had  generally  the 
reverM  eneot.  In  Cheater,  with  cosi  cheap  and  with  water  tor 
oondensiDg,  there  was  no  reason  why  tho  ohargo  should  be  more 
than  6d.  per  supply  unit,  and  as  tho  gas  was  3».  4d.  per  thouaaod 
cubic  foot,  thoy  would  bo  able  to  oompolo  with  giu  •ocQeN>(%U'^  «» 
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ragMdad  prle*.  A*  (a  the  inebillntioQ  KUtion.  Uio  aito  bj  tim 
nurfcot  would  b*  Mrtainly  oeiitnl,  but  n  hijih  ciilmnor  placed 
tb«ra  would  bennaiMiwekiidAiiCTDiorc,  aiiJ  on  Lba  wbofobooon- 
ddored  it  uiiiuiwble.  Tho  irharf  alM  vm  rood  (or  cheap  canWe 
and  waUtr,  but  nnloM  tho  building  m  the  back,  iaoludinf;  the 
iMB  faetocy,  could  bo  obutned,  Ibe  Unil  irouUl  bo  of  little  use. 
xliat  at  proMnt  arailnbla  would  oudt  a  large  turn  of  inonoy.  The 
Hop-pole  Paiidocb  mwle  a  vary  vuilablo  nLc  u  regarded  nta. 
AL»  it  wa«  near  ibo  cnnol,  no  iknt  tbo  water  mittht^  obtained 
for  condenaine  anil  coal  dclivorod  choapiy.  Bui.  nvln|c  to  iia 
proximity  to  tliuir  benutiful  cntlicdraj,  U  ivaiiltl,  in  )ili>  mind,  bo  n 
pity  to  place  the  cloctrici  liifht  utatlon  there  it  n  luure  ounvunjenl 
•ite  could  be  found  elaewhara.  Fnili»K  an  uutvide  niU)  soine- 
where  ncaT  the  canal  and  ntilwayi^  where  Und  oueht  to  bo 
oheap,  IhiM  aite  would,  bowever,  be  the  beat.  AisunuaK.  theco' 
foi«,  thai  Uiar  decided  upon  the  Hop  polo  Paddock  he  shouhl 
noonunend  them  to  uw  a  low-pccMuro  *}'*t«in,  and  tf  a 
demaod  arooe  io  the  lubnthi  and  ontlyln);  dlMrictn  too  (ar  to  be 
reached  bv  tbo  low-prcHuro  *j*tcm.  It  wouli)  be  ea»iy  to  |iiil  iip  a 
•mall  kign-proamre  att«rnat.ln]{-curr«(it  |>Inut.  witli  Rub-Din tiuuH 
If,  bowoier,  they  vnnled  to  firovide  for  tbo  vhole  borough,  niitl 
eeleeled  tb*  wharf  or  obtained  a  site  atill  farther  out  of  the  town, 
then  they  mu»l  neoeeiarily  uie  a  high-preavura  ayiteni.  A*  to  tlio 
doinftnd,  Cbeeler  had  n  iKipuUtion  of  37.000,   end    tUoro  wore 

{irobebly  at  tbo  preient  moment  about  441,00(1  tE<u*banieni  Died, 
b  va<  [air  to aiaume  that  about  onn-tbird  of  tli««e  Ihisp*  would 
btt  ultimately  replaced  by  tho  eleolric  light.  The  oltimale 
demand,  nlfou'ln);  for  the  k'^"^''  "'  population,  would 
probably  be  eliout  'JCJ.DOO  35  -  watt  lampi  —  t.t  ,  there 
would  be  about  10.00(1  lamp*  burning  el  one  time,  for 
experienoe  abowed  that  tho  nuximum  number  idisht  at  one 
time  never  excecttoil  50  per  conl.  of  thaw  lUed.  He  thoueht  the 
Corporation  would  be  inalilied  in  providing  at  proMnt  pliinl  for 
ODly  S.OOO  33-vatt  lamni  Qxed.  Tbo  eatimoied  eipenititure 
would  be:  btiil<lin|i>,  £3,000 imaobitiery,£(),i)OUi  battery.  £1.000: 
maitif,  £4,DUU ;  oontinKenciw  aad  workintc  cagfital.  £500  totiil. 
£10,000.  The  iillitoHte  expenditure  for  a  plant  Io  rorve  20.000 
lampa  would  be :  building*,  ca.OOO  ;  inachinoty,  £20.600 : 
bMleriee,  £^,000 :  miutii  and  distribution,  ftHI.DOO :  contingcocicii. 
£1,S00  —  total.  £50,000.  Ab  Choater  tho  probable  rovonuo 
and  expenditure  with  S.OOO  .'(.'■•watt  lamm  Hiod  would  be 
[awgming  tbo  charts  to  be  iSd.  per  aupply  ui)itl^Bi|ieiiee*  :  work- 
iDSexpeneosand  itiainlonanceal  :t  fill,  per  unit,  £1,470:  interest 
KM  alnklnn  fund,  £415— tot*l,  £2,285.  Ken:Duu  :  5.000  lumpi  at 
16a.  per  annum,  £2,600,  leaving  a  net  profit  attar  inlotHl  and 
sinking  fund  of  £216.  In  conchuion,  Mr.  Treeco  nimiu-ked  thnt 
an  expeodituiD  of  £15,000  would  be  ample  to  common^!  with,  but 
tho  buildinga  and  equipment  ihould  be  to  doaitrned  an  to  be  elaitin 
and  capable  of  eiteoMon  with  the  );iowth  of  the  buolnoK*.  It  wiu< 
moved  by  Mr.  Deeley  (the  nuuut««  i-ontinued),  and  ■Mondisl  by 
Mr.  Cburton,  that  Dr.  HopkinDcin  be  n[>]>oint«d  chief  enginiwi'. 
end  be  ioatraoleil  to  pre|Mir«  a  achomc,  to  ndvlie  on  tendon,  und 
to  Buperlnlciid  tho  i  natal  In  tion.  An  amendment  win  moved  by 
Alderman  Gilbert  end  lecandod  by  Ur.  Cunnah,  that  Mr.  (liaboit 
Eapp  be  appointed  engineer.  The  amend  ment  waa  loxt,  and  the 
origbkal  motion  cantod. 
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13888. 
13889. 
I3K0L 
13UII. 

13976. 
13096. 

13»»6. 
14000. 
It003. 
^4018. 


Jiar  17. 
A  gelranlo  element.     Albrecht   Hail,  S3,  Chancery- lane, 

London,     (t^omplctc  ipecificattoii.) 
Jtlv  18. 
Unprovementa  Inoleatrleonrrent  «Ad  ourreat  ceaerator 

Soveraera.     »'h».-Iv"  Wlotc.   P.   O.   Itoi    l.tlTI.    OlUwn, 

C^aiiatlA.     iCoinpIijt<i  '|xiOiiir-jit<ion.) 
An  eleetneaa  eeU-wluiUaK  bleok.    John  Shell  Bolton  %ad 

Thomoa  .lobn  Murday,  ,t,   Klawick- place,  Nowoucle-on- 

Tyne. 
iBprevenwata    In   eleoule    heating.      Kichard    0«iijg« 

Bennett,     9,     Kolmfcott'ioiul,    Wandsworth     Couimon. 

London. 
An   Improved  metbed  of  and  apparatoa  for   hoatlDS. 

welaUnx,    er  working    metala    eleetilcally.      W'iiliiiin 

Phillipe  Thompaon,  6.   Lonl-rticet,   Liverpool,     iL'liiirlBH 

Lewia  Coffin,  Unllod  Rtntca.)    (Coniplolc  »pociliciitiuM.) 
Jii*   19. 
laprevemesie  to  dynwoio  bmaliee.   Tho  London  Electric 

Wire   Company,   Limited,    end    Henry    f^pol.    Anchor 

n'orke,  Playhouae'ynrd,  Golden  Uiie,  London. 
Impt«veB)eiila  la  apparattufor  llie  mumlaotnre  eleotre- 

IvtlcAUj  ef  Ittbea  and  etltcr  artloloa  of  circular  aoe'tlon. 

Pranol*     hMmmi      Kliiund,    'JS,     ?ic.ui.liiLiii|it("in  bLiiJdinps, 

C'lianoer^-lHtiti,  l/.niliKi. 
Imprevementa  tn  vetilclea  and  eleeliio  leeemetlvoB  (or 

atttKlo-Uoe  eJOTAted  rallwaya.      Fritf  BomhnnI   Behr. 

OH,  .S«utliaiii|il<m  biiiUiiiga.  Chanoery-lane.  London. 
bBpiovemeata  tn   and   rolatlax  to  eleetrteUr  metere. 

Hoboiitian  Ziani  do   Korranii,  24.   Southampton  bnildinjiiti, 

Chancery  lane,  tendon. 
ImproTemante   In  er    eoaneeted    *ltb    olaetrle-elrenlt 

eliNlos  deTleee  for  eerlee  elronlte.     Aliiurt   Auj^tiittUH 

Goldaton,  4.  tSouLb  itioot,  Finibuiy.  Loiidun. 
InprovMuenta  In  eleetrte  balterloe.     Uoury  bonnor,  11, 

Fumival-Miteet,  Uolbom,  London. 


JiTi.r  20. 
14080.  Impreremente   la     apparaliu   for   the    eoMpoiMloB    of 

eleetrlo   llstit    tlltliIK>'       llertrani    Thomna.    I.    SpriiiK- 

bAiik.  l.^n^haui-io;ii].  Howdon,  Clieahlro, 
14066,  (niirevoaiente   In   eleotrelytee  for   primary   iMUerlee. 

\\']Uin[ii  Hoiilon  l.onk^.^rjorf.  73,  C^Mlifulv,  t>3THi'>n, 
l40Tfi    Imprevementa     in     oleotrlo     meaenrtnjc    Inatrnnenta. 

Henry  Hiirrin  Ltke, 45,  S'iuih»iiiplon-biiiIilini,'".ChnnPory- 

lano,  London.     (Arakelyan  Harry  Aroian.  Uiiit^i'l  Huica.) 

(Ccimplp'te  (•[H-piHcnt.ion. ) 
140K7.  iBiproTemonia  relailns  to  taoaBdeeeence  lampe.     Henry 

H»riB      Irfike,    45.     SoiiUiniiiplMTi-ljiiiliii[i]|;'',    C'lianoory- 

Une.  London      (ThD  liunuml   Elc.'trio  Ccmpauy.  UnitM 

Slat*'?. ) 
l40Ktl,   Itupreremente  retatlas  to   the   cnanufacture  of   Parla 

Mne  or  Borlla  ttlne  nad  ot  Berlin  sroen  by  etectrolyala, 

■Bd   to   appBrataa  ehielly  deelcoed   for  nee  In  atteli 

maantacture.  Iliii^a  i^oubol,  4.j,  i^iiiichampton  build in)^ 

Chancocy-lono,  I»ndon.     (Complete  aiMMiincatioD.) 

J^.'^v  21. 

14091,   ImproveBentB     relatlns     te   eleetrte    foeee.      Frandi 

William  Thomas  Brain.  30,  Hi|;h  Holbom.  London. 
UI0.1.  Illnnanatleji  In  eenneeUen  with  eleetrle   gtm  Uckter*. 

Aiij-ui-l.   Kukstein  and   Herbert  .JoIih  t'OMt*Jt,  *5,  t-'hapcl- 

oltu*l,  SiiKorfl,  MallchctrltT. 
ti\M.  ImproTeraoBta  In  Ifae  eleotrelyala   of  lodtdee,  bremldea. 

nitrate*    and    other    aalta,       Jninoa    Hiirgreavaa    and 

Tliomii!!  Hifil,  191,  Kltiol-truul,  London, 
I4I31,  Imprevementa  in  the  eteetrelyala  ef  eUoHdee.  Iodides, 

bremldce,  ellralee,  and  otkor  oalta,  aod  In  appantttta 

Uierefar.        JamUB    Hark'teaveH   and  Ttioina*    Illid,    191, 

Kk'yl  (itr™i.  London 
UlAft.  Imprevoraonta  In  and  eanoeoted  with  l»T«ak*teed  appll- 

onoea  for  eleotrlo  are  lampe,   Frododok  .iohn  Ituauiiiuiil,, 

iUH,  t'lool-i-treet,  Lomion, 
14lr>7.  Imprevementa  la    er  relating  to   eloetrlalty    nMtera. 

Hurry  \Viih;i(ii  t'lmrl™  Cox,  61,  Crickotfield'road,  Lower 

CUploii,  Lornloii, 
l4lfiN.  A   new   or  Improved  oleccrle  lUeboat   meeeonger   and 

tender,     Al(iiaininr  Biowno,  9,    \Vorwick,ooutl,  IJmy'a 

Inn,  London.   (John  Archibald  Cox  and  Arthur  W.  Reed, 

India.) 

JiLV  22 
W^rJ.  Improvemeaie  In  mnltlpetar  dyBamo,.eloetrlo  geoerateca 

and  motor*.      I,^i/iirii«  I'j'kft  mid  Kilward  Stephen  Harria, 

!>',i,  CliuML'frj'liirii-,  Ljjnituri 
H'210,  Ad   iDiprovamoBt   In  (nhulor   poete  tor  totesraphle  ev 

ethor  purpoaea,      t^uuiiorii'    lirox.    and    Cn..    Ltmitvl,  Hnd 

Carl     Kinat    .luHun      Miiy.    at,     Siiuthainiitonbuildini-a, 

Chancery, lane,  liondun.     ((^umptote^poeincatioo.l 
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SPECIFICATIONS  FUIILISHKD. 

188,1, 
B&IS.  Carboaa for  eleetrio  lamp*.     Swan.     (Second  edition.} 

IN9I. 
^a.  Dynamo-olectrlo  geoeratore.     Alkhwon. 

SeooBdary  battsriea.     I^itrnoaino. 
InooDdeacent  oleotrli)  larapa.     Slirn. 
Alternate  onrreni  cireulta.     M.inlny. 
Xleeliic  oandQita      Scott, 
Eleotria  arc  la  mpe.      Watt. 
Obtalolsg  mttala  by  otectrelyala.     Froi. 
Briuhe*      for      oleetrlo  -  eurroBt      maelilaea.         Roalt, 
(linudreaui  ) 

l!f9». 

770*2.  Bleetrie  ■Igaalllng  for  railway*.     Johnaon.    (Lateig  and 

iinol'hor. ) 
HMrl.  Bteetrloal  rellwaya  and  tramwaye.     WIm.    (Dlntto.) 
105(11.  UeatlBg  llqalda  by  cleoirlelty.     I'richaid. 
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NOTES. 


AaUina.  —  A  jiroceu  of  tnaiiiidcturing  anilise  by 
•Icctroly&ia  baa  been  devised. 

Telephone  Wires. — 1(  baa  been  decided  to  i>ermit  th« 
tele(>bonc  wires  in  Manchester  to  bo  placed  undorgrouncl. 

Mew  EnEine. — A  new  jiotroteiim  engine  bau  been 
brou;:bt  oiit  by  Mckki'S-  Ste^ihensOD,  of  Newcastte-an-Tyoo, 

Liverpool  Electric  Rallwor. — It  is  euggosted  that 
it  vrouM  tie  advantagoou*  for  tbo  company  to  introduce 
■easoo  tickets. 

St.  Panoras. — It  is  suggeated  that  arc  ligbtiog  should 
bo  inCrixiucod  in  QmyVinn-road  and  in  the  neighbourhood 
of  KiuK*a  Gross. 

Traction  in  Westplialla.—It  is  said  that  Messrs. 
Siemens  and  IlaUke  are  to  lay  down  a  «orioR  of  eUetric 
tramwayK  in  Rbcnith  Westphalia. 

Leraboic. — ^Two  lines  of  tramway  are  to  be  constructed 
and  olcctricaLly  equipped  by  Messrs.  Siemens  and  Ilatske, 
and  are  to  bo  ready  for  an  exhibition  next  May. 

Junior  Eaeineerins  Sooiety. — The  «ummer  excur- 
sion this  year  to  Wilta.,  Devon,  and  Cornwall,  is  to 
eommonce  on  Friday,  the  11th  insU  Copy  of  programme 
may  be  obtained  of  the  Bocretary, 

Reniaolield. — The  electric  tramway  started  taut  month 
biB  become  ao  {)opular  that  the  cars  and  plant  are  unable 
to  deal  with  the  traffic ;  hence  the  number  of  cars  is  to  be 
fncreuod  from  tl  to  30,  and  additions  made,  to  the  gene- 
ntinK  plant. 

Perseverance. — The  result  of  penteverance  is  shown 
by  the  public  statement  made  ihe  other  evening  by  a  well- 
known  electrical  engineer  that  ir>  years  ago  he  was  trying 
to  eke  out  a  living  by  teaching  elementary  science,  whereas 
now  he  is  an  inventor  and  a  prosperous  man. 

Aooamnlator  Plates.  —  Id  a  new  composition  M. 
Worms  takes  945  parts  of  Iom),  22  of  antimony,  and  13  of 
mercury.  The  lead  is  first  melted,  then  the  antimony  is 
added,  and  finally  the  mercury  is  poured  in  only  at  the 
raoment  of  running  the  comjXNtition  in  the  mould. 

Slam. — To  keep  up  with  one  of  the  leading  questions 
of  the  moment,  a  news  agency  telegraphed  from 
Washington  on  Wednesday  that  an  electric  tnmway, 
three  miles  long,  has  been  put  in  operation  at  Bangkok  by 
American  capitalists.  We  believe  the  tramway  was  started 
some  months  ago. 

The  Institution. — Among  the  [laiiors  to  be  read  during 
tbe  nest  session  wtU  be  one  on  "  The  Electrical  Transmis- 
■ion  and  Distribution  of  Power  at  Niagara  Falls,"  by  Prgf. 
Oeoix*  Forbes,  F.RS.,  member.  A  paper  upon  "The 
Eleetjic  Lighting  of  the  City  of  London "  has  also  been 
pronised  by  Sir  David  Salomons,  liait.,  vice-president. 

Owen's  College,  Uauchester. — We  are  informed  that 
the  [ffiie  for  tbe  best  essay  on  tbe  technical  applications 
of  electricity  has  been  awarded  to  Mr.  J.  R.  Ashwnrtb. 
This  priM,  of  the  valne  of  £10,  was  given  in  the  present 
year  by  Dr.  Edward  Hopkinson,  the  subject  of  the  essay 
being  "The  Testing  of  tbe  Efliciency  of  Dynamos  and 
Moton." 

RiOlwar  Station  Ughtlng.— The  Northern  Railway 
Company  of  Franco — in  iiccord.uico  with  its  prncticc  as 
already  carried  out  on  many  ol  the  stations  along  its  lines — 
intends  shortly  to  arrange  tor  the  electric  lighting  of  tbe 
station  at  Montncuil-sur-Mer  by  means  of  accuniiilaton. 
tbe  necessary  power  being  supplied  by  an  engine  used  at 
tbe  presatit  time  for  pumping  water. 


UflThtlng  of  BaUooiu.— The  "  Phtnntx,"  a  Oerutan 
b&ltoou,  with  which  scientific  investigations  are  being  con- 
ducted at  night,  is  lighted  by  four  incandescent  lamps, 
energised  from  a  small  battery  arranged  on  the  car.  A 
captive  "  aerial  castle,"  proposed  to  be  used  at  the  projected 
exhibition  in  Antwerp  next  year,  is  to  be  illuminated  at 
night  by  many  thousands  ol  electric  lights. 

Traction  in  Leeds.  —Tbe  majority  of  the  Corporation, 
as  the  mayor  recently  mentioned,  is  in  favour  of  electric 
traction,  and  probably,  when  the  town  acquires  the  tram- 
ways, electric  traction  on  one  system  or  another  will  be 
adopted.  In  this  connection  it  may  be  well  to  record  the 
fact  that  arbitration  proceedings  in  the  direction  of  pur- 
chasing the  linea  have  taken  place,  and  tbe  decision  of  Sir 
Douglas  Galton  on  the  matter  is  expected  in  a  month. 

Chicago  Electrical  Congross. — The  Royal  Commis- 
sion for  the  Chicago  Exhibition  has  appointed  Major- 
Oeneral  C.  E.  Webber  as  one  of  the  delegates  to  the 
electrical  congress  to  be  held  at  the  exhibition.  We  under- 
stand that  General  Webber's  name  has  been  forwarded  to 
the  Secretary  of  Sute  for  Foreign  Affairs  for  transmission 
to  Chicago  throueb  tbe  American  Ambassador,  and  that 
Sir  Henry  Woods,  secretary  to  the  Royal  Commission, 
who  is  now  at  Chicago,  has  been  informed  of  the  appoint- 
ment. 

Lighting  in  Uaocheater.— The  generating  station 
of  the  Coqwration  is  now  being  set  to  work.  It  is  situated 
in  Dickinson -street,  and  on  Monday  the  Free  Trade  Halt 
was  lighted  for  the  first  time.  On  Tuesday  arrangements 
were  completed  for  the  turning  on  of  the  light  at  the  Bank 
of  England,  and  other  buildings  within  the  area  of  supply 
will  be  connected  to  the  mains  as  expeditiously  as  possible. 
It  is  expected  that  so  far  as  the  orders  already  received  are 
concerned,  the  work  will  be  completed  by  the  end  of  this 
month. 

Soath  Loudon  RnUwar. — It  is  noteworthy  that  the 
percentage  of  working  ex|>enses  to  gross  receipts  is 
gradually  diminishing.  The  first  halt-year  tbe  line  was 
worked  tbe  exjwnses  were  79  per  cent,  of  tbe  receipts,  tbe 
second  half-year  76  per  cent,  the  third  half-year  70  per 
cent.,  the  fourth  670  per  cent.,  and  the  fifth  and  last  64'6 
per  cent.  These  figures  included  the  lifts,  and  if  these 
were  deducted  the  expenses  would  only  be  about  5C}  per 
cent.,  which  ja  very  nearly  the  same  as  on  ordinary 
railways. 

Koeulggborg. — Those  interested  in  central-station  work 
will  find  a  full  illustrated  description  of  tbe  municipal 
lighting  ol  Koenigsberg,  Prussia,  by  F.  UpiMnboni,  in  the 
ElnctrDtecknUclie  ZatsckHfl  for  July  21.  The  installation 
was  carried  out  by  Naglo  Bros.,  of  Berlin.  Vortical  engines 
driving  the  dynamos  direct  are  used.  Diagrams  of  con- 
nections are  given.  Not  the  to.ist  interesting  parts  of  this 
installation  are  the  switchboard,  worked  by  handle  and 
gear,  and  the  ventilation  of  the  June  lion -boxes  in  the  streets 
by  air- shafts - 

TraotiOB  in  Vienna. — A  commission  of  the  Municipal 
Council  has,  in  consequence  of  the  proposals  of  tbe  Vienna 
Tramway  Company  for  improving  the  facilities  for  transit, 
been  considering  the  subject.  The  commission  regard  the 
introduction  of  electricity  as  the  motive  jiower  on  tram- 
ways as  a  suitable  method  for  removing  the  many  difiTiculties 
encountered  in  the  working  of  the  linen,  for  facilitating  the 
continuation  of  se[iarate  lines  through  the  inner  town,  and 
for  increasing  the  speed  and  carrying  capacity  of  the  tram  • 
ways.  A  change  in  this  direction  was,  however,  not  to  be 
entirely  carried  out  as  jiroposed  by  tbe  tramws.^  tfint,<iox>.-^ , 
but  the  system  iatta\.V»  w!Wtt\(»S.  w  ii.  ipsNa  "A.  "Ot^  «*.-% 


where  tbero  wm  plenty  of  traffic.  The  recommendalioDK 
of  the  coEtimiMion  h&vo  been  adopt«(l  by  the  Miinicipa.1 
Council. 

City  aod  OnUds  of  Londoo  Instltnto.  —  The 
council,  on  tbs  3Ut  ulL,  swarded  the  diploma  of  aasociate 
of  the  City  and  Guilds  InatitQle  to  the  follotrinj;  third- 
year  students  of  the  Institution  :  Civil  and  mechanicHl 
eMfrineerinu— K.  W.  Digby,  G.  A.  Fry,  0.  H.  Heolas,  R.  F. 
KnU,  H.  F.  Robinson,  A.KJL  Sonneborn,  C.  V.  Drysdale, 
T.  L.  D.  H&dwen,  E.  L.  Josolin,  H.  C.  Loako,  R.  D.  T.  Roe, 
ud  W.  T.  W.  Sutsman.  Physics  and  olcctriciil  engineer- 
ing—G.  H.  BaUie,  W.  A-  Brodie.  W.  Casson,  J.  R.  Dick, 

A.  H.  Flnlay,  E.  E.  Guntar.  W.  E.   Miller,  J.  Rirnard, 

B.  B.  Burrowee,  W.  R.  Cooper,  W.  H.  Everett,  E.  G. 
Fleming,  T.  Hemmant,  N.  Ward,  and  C.  H.  G.  Woodhouse. 
Applied  chemirttry — 0.  P.  Russell. 

AootuntUator  Cars  in  MUab.— As  mentioned  in  our 
last  issue,  tbo  starting  of  the  stor^^  bRtt«ry  cars  in  Milan 
took  place  on  the  20th  ult.  in  the  presence  of  members  of 
the  local  authorities  and  others.  The  cars,  which  have 
been  mode  by  the  Oorlikon  Engineering  Works,  are  of  the 
Bune  type  as  those  shown  by  the  latter  at  tbo  Frankfort 
Electrical  Exhibition.  Each  car  accommodates  34  ihih- 
sengert,  18  being  seated,  and  Ifae  remainder  be  in;;  earned 
on  the  t«o  platforms.  The  battery  u  composed  of  (14  colls 
arrenged  under  the  seat*,  and  has  a  capacity  of  300  ampere- 
boars.  The  motors  are  of  10  h.p.,  and  the  maximum  speed 
obtainable  is  said  to  he  SO  miles  an  hour,  but  a  rate  of  only 
11  miles  ia  permitted.  The  journey  from  Milan  to  Monxa 
h  accomplished  ordinarily  in  55  minutes,  but  with  the  elec- 
tric care  it  is  done  fn  36  mSDiitei. 

Electricity  a  DlRlnfectant.— The  "medical  elec- 
trician" claims  that  the  germ  of  life  is  electricity!  but 
apjMrontly  it  is  capable  also  of  destroying  life  to  an  equal 
extent.  This  is  a  contradiction  in  terms  end  probably  aUo 
in  facts;  but  let  that  (lass.  Mr.  Albert  E.  Woolf  haa 
devised  a  method  of  disinfecting  sewage  by  the  electrolysis 
of  sea  water.  At  Brewster*,  a  small  town  situated  about 
20  miles  from  New  York,  it  was  found  that  sewage  waa 
percolaiinR  through  a  raorfib  into  one  of  the  streams  from 
which  New  York  derives  its  water  supply  ;  and  to  remedy 
this,  u  steam  plant  of  16  h.p.  haa  been  put  down  for  the 
purification  of  the  Bi-ewaters  sewage.  The  dynamo  fur- 
Dishes  700  amperes  at  a  pressure  of  5  volts,  a  current  amply 
large  enough  to  electrolyse  and  thoroughly  dieinfcct  the 
liquid  sewage  from  which  danger  arose. 

An  Early  Electric  Railroader. — The  United  States 

patent  ollice  electrical  dop.trtmont  muet  have  a  pretty  lively 
time  of  it  what  with  glow  lamp  and  trolley  wire  claims  to 
priority  of  invention.  The  latter  subject  haa  an  especial 
interest  just  now  from  the  enormoua  developments  which 
promise  to  take  place  during  tbe  next  few  years ;  and  no 
surprise  would  be  felt  at  efforts  being  made  by  all  the 
traction  interests  to  obtain  the  earliest  patents  »»  funda- 
mental points.  Mr.  T.  C.  Martin,  the  well  known  joint 
editor  of  our  New  York  namesake,  has  however  un- 
earthed a  certain  Dr.  Cotton,  who  was  born  as  long  ago  as 
lSl-1,  and  in  1847  constructed  an  electric  locomotive  which 
ran  upon  insulated  rails,  one  being  used  for  the  lead  and 
the  other  for  the  return.  Dr.  Cotton  is  still  alive  and 
vigorous,  maintaining  a  proqwrous  dental  business  in  New 
York  City. 

Tbe  Tbroo- Phase  Systems.— An  instalktion  of 
electrical  transniiHsion  nf  jiowcr  on  the  thrce-pboso  system 
has  recently  been  ael  in  operation  at  Wangen  in  Wuitcm- 
burg.  There  are  two  power  stations  about  one  mile  apart. 
The  chief  depAt  cont^ns  a  dynamo  of  300  h.p.  running  at 
J'ifiS  revoiuU'ont,  and  driven  fudirectly  by  a  Girard  turbine. 


After  passing  through  the  measuring  instrumente,  the 
current  ia  transformed  up  to  .'5,200  volte.  At  the  second 
generating  station  the  power  ia  obtained  from  tbe  reserve 
of  a  timber  yard,  and  this  is  used  to  operate  a  lOOh.gv 
dynamo.  The  current  from  this  is  also  transformed  up  to 
r>,300  volts,  and  both  machines  supply  into  one  set  of 
maina,  which  are  c:irrie<l  overhead  a  distance  of  5}  miles 
to  Wangen,  Here  tbe  current  is  led  to  throe  transformer 
stations,  whore  it  is  converted  down  to  110  volts.  At  ihia 
pressure  tbe  cun'ent  is  used  for  street  lighting,  and  foe 
operating  motors  in  various  establish monts. 

Sobaofaert's  Eleetrical  Plant. — Messra.  Schuckert 
ind  Co.,  of  Nuremberg,  have  issued  a  pamphlet  giving  a 
short  account  of  the  development  of  their  works,  which 
were  first  established  in  1873.  It  is  published  in  connection 
with  the  company's  exhibits  at  the  Chicago  Exhibition,  and 
a  copy  of  it  has  reached  us  from  Mr.  C.  A.  Mullor,  of 
Bradford,  who  is  the  general  agent  in  this  country. 
The  pamphlet,  which  traces  a  history  of  tbe  jiro- 
gresB  of  the  firm,  contains  some  excellent  views  of 
the  works  and  shops,  and  illustrations  and  desoriptions 
of  the  company's  dynamos,  arc  lamps,  measuring  instru- 
ments, searchlights,  etc.  A  description,  with  plans  and 
sections,  is  given  of  the  Hanover  central  station,  which  waa 
carried  out  by  the  firm.  The  extent  of  the  works  is  shown 
by  tbo  fact  th,it  l.fiOO  persons  arc  employed,  and  the 
annual  output  amounts  to  more  than  1,000  dynamos  and 
6,000  arc  lamps,  apart  from  other  apparatus. 

Electric  Elevators.— Some  eflbrts — though  not  very 
extensive  as  yet — have  been  made  by  tbe  Otis  Elevator 
Company  of  fjondon  to  develop  the  employment  of  elec- 
tricity for  operating  tbe  elevators  that  become  an  essential 
part  of  the  large  buildings  now  so  common  in  our  large 
cities  i  but  there  is,  one  would  think,  ample  scope  for  a 
rapid  increase  in  these  appliances,  seeing  that  a  supply  of 
current  may  be  obtained  so  easily  in  tbe  centres  of  popu- 
lation. A  diagram,  accomiunied  by  figiu'es  as  to  cost  of 
operation,  etc.,  ia  given  by  the  Caiuuiian  Enginrrr  in  a 
recent  issue,  showing  tbe  current  re(iuired  by  an  electric 
elevator  in  a  Toronto  building,  where  the  cage  takes  1$ 
seconds  to  ascend.  To  do  this  tbe  motor  requires  70 
amperes  at  a  pressure  of  230  volts;  and  current  being 
charged  by  meter  at  tbe  rate  of  four  cents — or,  say,  2d.  pei" 
horsepower — the  cost  per  round  trip  is  not  more  than 
one  fifth  of  a  cent — or,  say,  one-tenth  of  a  penny. 

Tecbnical  Training. — Under  the  head  of  "The 
Student  Course  at  Lynn,"  Mr.  John  E.  Pitman  has  given 
in  the  "  Year-book  of  the  Society  of  Engineers,"  Minnesota 
University,  details  of  how  to  apply  for  admission  as  a 
student  at  the  expert  department  of  the  General  Electric 
Company  of  America  Over  700  applications,  it  appears, 
are  now  on  Hie  (which  beata  Prof.  Ivennedy's  380);  an 
average  of  four  a  day  come  in,  and  85  per  cent  are  college 
graduates.  The  course  may  include  six  weeka  in  the  shop 
plant,  11  weeks  in  the  arc  department,  and  10  in  the 
continuous  incandeecenl ;  nine  weeks  with  motors  and 
generators,  U  weeks  witb  tbe  alternating  system;  three 
weeks  in  motor  testing,  and  two  in  the  blacksmith's  shop. 
In  addition,  experimental  work  is  done,  sucb  as  testing 
special  machines.  In  return,  students  ore  paid  for  the  first 
throe  months  2^d.  an  hour,  then  3^d.,  and  5d.,  and  for  the 
last  three  months  6d.  an  hour.  If  they  stop  after  the  year, 
7^.  an  hour  is  paid.  The  working  day  is  nominally  oE  10 
hours. 

Fatal  Accident  in  Rome, — An  accident,  resulting 
in  the  death  of  two  trimmers,  occurred  last  week  in  Rome. 
An  arc  lamp  in  tbo  PiiKM  of  the  Quirinal  became  extin- 
guished, and  one  of  the  men,  ]>lacing  a  ladder  against  tbo 
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•tandard,  mountol  and  neglected  to  «witch  off  the  current 

1  before  Uldng  hold  of  Uio  carbooa.     The  result  was  that  ho 

was  iostanUy  killed,  and  btR  companioR  not  knowing  that 

lh«  current  bad  not  been  turned  off,  endeavoured  to  rectify 

tnatiers  and  met  with  the  eame  fate.    Queitlionud  on  the 

,»ub]'ect  hy  a  correepoodenl,  Prof.  Mongarini,  a  well  known 

''Italian  electrical  engineer,  siiid  tbut  the  pressure  of  the 

current  which  killed  each  of  the  two  men,  and  which  only 

left  a  Tery  slight  burn  on  the  lingera,  was  of  2,000  volw, 

and  tliat  it  was  an  alternating  current  of  ri.OOO  alternations 

fpw  minuM.     He  had  seen  the  l>odie4   10  minutes  after 

'  dtttli,  perhaps  even  lose,  and  the  expression  on  the  face  of 

e««b  iraa  perfectly  calm.     It  was  bis  opinion  that  there 

was  no  necessity  to  keep  the  current  on  for  so  long  a  time 

at  executions  in  America. 

A  Now  Lamp  Filameat. — We  have  been  favoured 
with  tpocimeiis  of  a  now  compound  material  for  incan- 
descent lump  filament*.     It  has  Iwen  produced  by  Mr.  A. 
k^hippey  alter  four  yeara'  experimenU.    The  material  can 
be  pressed  into  sheets    and    cut    intu  different    shapes 
according  to   actual   reciuircmenta,  or   it   can   be    drawn 
into  very  6no  wire.    The  material  i*  termed  "  Fiberite." 
We  are  informed  that  when  carbonised  by  a  new  process 
I  devised  by  Mr,  Shipjiny,  the  filaments  are  rendered   very 
atrong,  and^capttble  of  sUoding  from  150  to  200  volu  in  case 
of  need.     Messrs.  Sbippey  state  tbnt  the  new  lampe  are 
made  both  in  vacuous  and  non-vacuous  types,  the   bulbs 
in  (be  lalt«rcaae  being  filled  under  pressure  with  a  highly- 
attenuated  vapour,  and   as    the  bulbs    can   be   filled  in 
batches  of  500  to  1,000  at  a  time,  great  economy  is  *aid  to 
be  obuincd  by  this  now  process  of  manufacture.     It  is 
.claimed  that  good  lamps  can  bo  produced  on  this  method, 
[and  be  aold  to  large  consumers  at  from  8d.  to  8|d.  per 
ftp,  and  that  the  annual  cost  to  consumers  will   amount 
"to  Is,  per  lamp. 

The  Chicago  Elootrical  Seotion.— In  a  letter  to 

the  TiiTM  of  Wednesday,  Mr.  Conrad  W.  Cooke,  who  had 
agreed  with  one  of  the  lioyal  Commissioners  to  proceed  to 
Chicago  to  act  as  judge  in  the  electricity  section,  complains 
of  several  poetponemenu  of  the  work  of  the  judges,  and 
through  which  be  bad  been  obliged  to  send  in  his  resigna- 
tion.    Apart  from  personal  matters,  he  states  that  the  con- 

^ditions  imposed  upon  the  judges  are  impotsibto  to  fulfil. 
antinuing,  he  says: — "  According  to  the  inatnictions,  each 
Judge  is  required   to  examine    every   individual    objei^t 
liibitod  by  every  exhibitor  in  his  section,  and  to  make  a 
Sport  in  writing,  over  his  signature,  thereon,  stating  his 

'nasona  for  giving  or  withholding  an  aw^rd  to  that  particu- 
lar object ;  and,  moreover,  he  has,  in  addition,  to  prci>are 
an  abstract  report  upon  each  object  he  examines,  and  such 
abstracts  are  to  bo  inscribed  in  the  diploma  to  be  presented 
to  the  exhibitor,  while  the  lull  reports  are  to  be  published 
afterwards  and  will  form  part  of  the  literature  of  the  exhi- 
bition. The  fulfilment  of  such  a  condition  would  involve 
many  months  of  the  closest  possible  work."f^OQO  1*^ 
Increaslns  Tractive  Power.  —  The  tendency  of 
elcc'.ric  street  tramway  practice  iii  the  L'nited  States  — 
eaya  Mr.  W.  ^E.  Harringtoti.  in  the  EkdrioU  World,  is 
towards  the  use  of  a  single  motor,  ope  ratitig  as  a  rule  on 
one  axle;  but  owing  to  steep  grades  and  large  loa^ls, 
neeaasitating  heavy  currents,  it  is  found  that  there  is  often 
a  difficulty  in  preventing  slip,  if  not  even  occasional  over- 
loads of  the  motors.  Accordingly,  the  above-named  gentle- 
man auggosts  the  use  of  two  m.tgnetic  pulleys — one  on  each 
axle— connected  by  means  of  a  flexible  iron  Itand  The 
magnetising  coils  of  these  pulleys  are  switched  in  and  out 
in  nries  with  the  motor,  so  that  the  adboroncu  varies 
diraetly  with  the  current ;  both  axles  are  thus  driven  by 
tbtt  motor,  and  therefore  it  is  claimed  that  the  tractive 


power  is  very  materially  increased  at  slight  expenditure  of 
electric  energy.  The  appliance  is  ingenious  enough,  but 
one  would  doubt  whether  the  gain  more  than  counter- 
balanced  actual  loss  of  current,  with  the  greuter  complica- 
tion, as  compared,  say,  with  the  use  of  ditterential  gear 
thrown  in  and  out  by  means  of  a  magnetic  clutch. 

Lightins  by  Refleoted  Ught.— Thu  Soz\i-U  Alsa- 
sienne  of  Belfort  uses  lo  a  considerable  extent  the  method 
of  reliocting  the  light  of  the  arc  lamp  from  the  ceiling. 
The  positive  carbon  is  placed  below  so  that  the  hollow 
crater  throws  its  rays  upwards  to  a  reflecting  screen.  For 
rooms  lift,  in  height  the  company  recommend  10-ampere 
lamps,  and  for  rooma  of  1 5ft.  a  15-ampore  lamp.  The  price 
of  a  complete  installation  is  oatimated  on  the  average  as 
£1G  per  lamp  of  10  amperes,  and  £20  per  lamp  of  15 
iimperos;and  the  motive  power  OS  h.p,,  and  1*3  b.p.  res- 
pectively per  lamp.  The  working  expunios  aro  given  at 
£4.  ICb.  and  £6.  Ss.  for  thcao  two  kinds  of  lamps  per  year 
of  700  hours.  This  method  loses  part  of  the  light,  but 
where  the  walls  and  ceilings  .are  whitewashed,  it  baa  the 
advantage  of  giving  absolutely  no  shadows  and  of  furnish- 
ing a  light  more  nearly  that  of  daylight  than  any  other 
artificial  light.  In  spinning  and  weaving  mills  it  is  found 
to  take  '25  per  cent  more  power  than  with  incandescent 
lamps,  but  the  superior  advantages  mure  than  com[>unsato 
for  the  loss.  It  is  also  recommended  for  school  lighting  as 
being  leas  injurious  to  the  eyes  of  children  than  oUier 

lights. 

Central  Stations  in  Pranoe. — We  have  no  great 
reason  to  foci  proud  of  the  "  rapidity "  shown  by  this 
country  in  developing  the  supply  of  electric  energy  for 
lighting  purposes,  although  the  past  two  or  three  years 
show  an  improvement  in  this  respect.  Statistics  of  what 
b.is  been  so  far  accomplished  by  our  neighbours  across  the 
Channel,  as  published  in  I,' iiiditstrie  EUdnptt — givo  a 
total  of  255  central  stations  for  the  distribution  of  elec- 
tricity, so  far  as  can  bo  ascertained  up  to  the  beginning  of 
last  month.  Of  these,  209  employ  plant  and  apparatus  for 
the  generation  and  supply  of  continuous  currents,  39  are 
designed  on  the  :k  I  tc  mating -current  system,  whilst  seven 
possess  appliances  suited  to  both  methods.  Besides  the 
grand  total  of  sutions  already  at  work,  there  are  68  now 
boing  constructed,  or  very  shortly  to  bo  undertaken. 
Nineteen  have  been  put  into  operation  since  the  beginning 
of  the  year,  being  a  pro{>ortional  increase  of  7  J  per  cent. 
The  total  power  available  in  these  2&j  stations,  which,  by 
the  way,  do  not  include  the  Parisian  "  sectors,"  is  approxi- 
mately 30,800  h.[K  The  price  of  cnrront  when  taken 
under  contract  is  about  £1  for  each  8-o.p.  lamp  per  annum, 
the  light  being  available  from  sunset  to  suniise  ;  but  a  rate 
of  Sfif.  to  36f.  (say,  'i>i%.  to  30s.)  is  by  no  means  un- 
common. When  supplied  by  meter,  the  lowest  rate  is  30c. 
(say,  3d.)  per  unit,  the  average  price  being  90c.,  or  dd. 
Consumers  prefer,  however,  to  an  iocreaaiog  degree  to 
take  their  current  by  meter  rather  than  under  contract. 

Fowler-Wariag  Cables. — A  copy  of  the  new  issue  of 
the  catalogue  of  the  Fowler- Waring  Cables  Company, 
Limited,  of  32,  Victoria-street,  S.W.,  has  been  forwarded 
to  us.  The  type*  of  cablet  made  by  the  company  are  well 
known,  and  they  are  used  by,  among  others  in  this  country, 
the  London  Electric  Supply  Corporation  and  the  City  and 
^joulh  London  Railway.  Of  the  now  features  in  the  present 
edition  may  be  mentioned  the  many  illuatrations  of  diflferont 
kinds  of  junctionboxes  and  fittings  for  load-covered  cables, 
and  which  have  been  extensively  adopted.  It  is  usual  to 
make  the  boxes  of  ciut-iron,  but  gunmotal  is  used  for 
exceptional  positions.  Some  of  the  boxes  have  the 
connection  to  the  cable  made  through  a  watertight 
acrewed  gland,  whilst  others  are  fitted  with  a  brass  tube 
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which  n  phimbod  to  the  oable  bf  a  wipe  joint.  The 
comjuoy,  faowetrcr,  recommend  &  connection  whem  a 
tinned  solder  pocket  surrounds  the  cable,  and  which  when 
filled  unites  the  metats  aixl  ii  absolutely  walertigbt.  The 
iotroduclion  of  the  junction  boxea  has  in  &  large  measure 
beea  the  means  of  overvoming  the  difficulty  first  exgie- 
rianeed  in  the  jointing  of  the  maim  and  ia  distribution 
&om  them.  The  company  have  brought  out  a  system  of 
conceotric  conductors  and  fitting*,  which  are  fully  described 
and  illustrated  in  the  cutulogue,  and  which  has  been  largely 
adopted  in  this  country  and  abroard.  Telephone  cables  of 
both  the  solid  and  dry  core  type  are  described  at  length, 
togetlwr  with  illustrations.  The  cataloKue  is  well  got  up 
and  should  bo  iu  the  hands  cf  nil  oloctricul  engineers. 

WaMr  Power  for  Ceotral  StatioDs. — One  can 
hsmjly  take  up  a  tingle  number  of  any  conlitiental  electrical 
trade  journal  without  finding  deU  lis  here  and  there,  para- 
graph after  paragraph,  and  article  upon  article,  respecting 
the  use  of  water  power  for  the  economical  generation  of 
electricity — whether  to  light  up  houses  and  streets,  or 
operate  an  electric  tramway,  and  other  such  purposes  where 
the  electric  motor  is  required.  The  number  and  imjiortance 
of  these  natural  jiower  reeourcee  are  so  great  that  an 
English  central-station  engineer  almost  feels  his  mouth 
watering  when  he  vainly  siglu  for  xuch  ready  means  of 
obtaining  a  cheap  supply  of  power  to  drive  bis  generators, 
^^ike,  lor  instance,  the  details  given  in  another  note  witb 
respect  to  the  totul  number  of  central  stations  now  actually 
at  work  in  B'rance  :  of  the  255  there  mentioned,  no  less 
than  165,  or,  say,  three-fifths,  are  operated  either  wholly  or 
partially  by  means  of  hydraulic  power ;  and  this  tact  leads 
to  the  very  curious  result  that  veiy  often  it  is  the  small 
towns — and  even  villages — which  are  able  in  this  way  to 
avail  themselves  of  both  public  and  private  electric  lighting 
long  before  some  of  the  most  important  cities  and  large 
towns  advance  to  a  similai'  po«ition.  Probably  very  few 
of  our  readers  have  ever  heard  of  Saint  Didier-la-Scauve. 
This  is  an  unimjmrtant  place  of  only  ri.OOO  inhabitants,  yet 
ft  has  a  water-power  plant,  driven  by  a  19ft  Gin.  fall  iu 
the  nver,  giving  about  40  h.p.  From  this  station  current 
is  supplied  for  lighting  at  71d.  per  unit,  or  by  contract, 
according  to  the  purposes  for  which  the  the  building  is 
designed — cafi^'S  and  resuurants,  about  30». ;  shops,  25i. ; 
apaitmonts,  30s.;  offices,  17s.,  jier  annum  for  fi;ii:h  3-c.p. 
lamp.  Lamp  renewals  are  undertaken  at  a  tiled  rate, 
slightly  under  2s,  per  lamp  [>er  itnnum.  Motive  power  is 
supplied  at  from  £4  to  36s.  per  horse-power  per  month, 
according  as  the  power  of  the  motor  is  less  or  more  than 
6  b.  p. 

AooomnlAtor  Ciu-s  in  Piu:ia.--It  looks  as  if  Paris 
would  demonstrate  the  practicability  of  ninniog  accumu- 
btor  cars  on  a  practical  scale  before  Ijondon  after  all.  The 
St.  I>enis  lines  of  two  routes,  each  six  miles  long,  are  both 
worked  on  this  system,  and  another  line  of  three  miles  is  to 
be  added.  M.  Max  de  Kansouty,  in  Le  Qfnie  Civil,  gives 
(Vol.  XXII.,  p.  107)  details  and  illustrations  of  the  ears 
used.  Each  car  seats  50  pas8en>;arH,  and  travels  at  7^ 
miles  an  hour,  with  an  increase  to  10  miles  per  hour  outside 
_  the  fortifications,  with  a  minimum  speed  of  3|  miles  per 
I     hour  OD  the  steepest  gradient  of  4  in  100.     The  weight  of 

■  accumulators  is  26  tons.  The  car  bodten  rest  on  two  tnick 
I  frames  each  with  one  axle  and  a  separate  motor  which  is 
I  geared  to  the  axle  by  two  sets  of  geared  wheels,  the  angular 
I  velocity  of  motor  and  axle  being  as  12  i:>  1.  The  motors 
I     arc  of  the  Manclicster  twO'polc  type  excited  in  series,  and 

■  each  capuble  of  developing  10  kilowittts  at  200  votta  for 
I     ],ZhO  revolutions.    The  efficiency  between  motor  terminals 

■  and  axle  is  |{iven  as  73  per  cent.  Laorent-Cil'iF  cella  are 
H    employed  in  a  battery  of   108   II -plate  cells,  which  are 
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charged  by  Desroxier  dynamos.  The  batteriu  have  a.u 
efficiency  of  70  per  cent.  They  give  a  maximum  of 
70  amperea  or  18  ampere  per  lb.  of  active  material  at  an 
E.M.F.  of  over  200  volts.  The  average  discharge  current 
is  3.'>  amperes,  Each  set  of  cells  will  take  a  car  40  miles 
on  grooved  rails  oi-  75  miles  on  vignole  rails — a  fact  that 
»>peaks  loudly  for  the  latter.  The  battery  is  divided  into 
four  groups  enabling  either  ,50  or  200  volts  to  be  used  10 
obtain  varying  speeds.  The  motors  are  usually  connected 
in  series,  but  may  be  connectud  in  parallel  for  greater  speed 
or  power.  Backward  or  forward  running  is  obtainol  by 
reversing  the  current  in  the  fields,  and  either  motor  cao  bo 
cut  out  in  event  of  accident.  The  weight  of  a  loaded  car  is 
ISJ  tons  of  which  26  is  for  cells  and  3b  tons  is  for  passen- 
gers. The  cai'^  make  eight  or  nine  double  journeys  per  day, 
corresponding  to  a  distance  of  92  or  104  miles,  as  against 
62}  for  the  horse  cars. 

Simaltaneoas  Contraat  Colour. — A  paper  is  given 
by  Mr.  Alfred  M.  Mayer  (American  JouttuU  i/  Scimrf, 
July)  on  the  phenomena  of  contrast  coloiu',  and  on  a 
photometer  for  meaeuring  the  intensities  of  tights  of 
dttToront  colours.  A  ring  is  formed  of  white  cardboard  by 
cutting  an  opening  from  a  disc.  Another  ring  is  made 
with  narrow  radial  arms  to  support  a  larger  disc  of  white 
linen  tracing  paper.  The  disc  is  stretched  and  screwed 
between  the  rings,  and  the  whole  mounted  on  a  stand. 
Thu  screen  so  formed  is  placed  in  front  of  a  petroloum 
lamp,  and  the  daylight  is  excluded  from  the  "iido  thus 
illuminated.  The  other  side  is  illuminated  by  the  light  of 
the  sky  from  a  distant  window.  The  cardboanl  ring  is 
thus  illuminated  on  one  side  by  the  lamp  and  on  the  other 
by  the  daylight.  The  translucent  paper  transmits  the 
lamplight  to  the  side  facing  the  window,  while  it  tran^tmiu 
daylight  to  the  side  facing  the  lamp.  On  the  side  of  the 
screen  facing  the  window  the  cardboard  ring  appears  cyan- 
blue,  while  on  the  side  facint;  the  lamp  the  ring  appears 
orange.  The  intensity  of  the  colours  will  excite  astonishment 
even  in  the  minds  of  experimenters  in  colour  contrasts. 
The  colours  are  complementary.  The  author  made  some 
ex[icriiucntA  on  simultaneous  contrast  colours  produced  by 
the  electric  flash.  In  the  case  of  the  discharge  of  a  large 
induction  coil,  the  author  bad  xhown  (yfinnican  Jmirnal  of 
Scifnte,  December,  1874)  that  when  the  striking  distance 
between  brass  ball  electrodes  is  only  one  millimetre,  with  a 
Leyden  jar  of  242  si]uare  centimetres  of  surface  iu  the 
circuit  the  discharge  lusta  ^',th  of  a  second,  and  is  formed 
of  over  120  sejttrate  sparks,  but  as  the  striking  distance  is 
increased  the  discbai^e  is  formed  of  fewer  and  fewer  com- 
pouents,  till  at  one  or  two  centimetres  the  discharge  is  a 
single  Hash.  In  the  experiment  the  striking  distance  was 
8cm.,  and  a  single  flash  was  given  whose  duration  may  be 
safely  taken  as  lees  than  one-millionth  of  a  second.  In  a 
dark  room  the  flash  gave  vivid  contrast  colours,  the  grey 
ring  appearing  bright  pink  on  an  emerald  green  ground 
and  of  bright  yellow  on  an  ultramarine  ground.  The 
author  investigates  the  period  of  lime  necessary  to 
distinguish  the  colours  and  form  a  judgment  on  tbom.  It 
is  less  than  .,^th  second.  These  contrast  colours  are  used 
by  the  author  in  a  photometer  disc  to  compare  lights  of 
ditToring  colour.  Two  circular  discs  have  eight  sectors 
cut  out,  and  between  these  was  placed  a  circle  of  white 
translucent  tracing-jiajier.  A  black  disc  covered  up  most 
of  the  central  part,  leaving  alternate  squares  of  cardboard 
and  Ir^Tislucent  pa^xir  round  the  rim.  Experiments  were 
made  to  lest  thia  apjiaratus  as  a  photometer.  The  disc 
was  rotated  opposite  mirrors  inclined  at  150deg.  Que  side 
illuminated  by  daylight  appeared  white  tinted  yellow,  and 
the  other  side  facing  the  lamp  appeared  white  tinted  blue. 
To  bling  these  to  the  same  hue,  a  com[iound  disc  was 


pUced  on  tbo  dayligbt  side  iortaed  by  thm  split  discs  of 
red  lead,  cbromu  yellow,  and  white  cardboaH.  On  the 
lani{)  «ido  a  di»c  of  thru«  split  disca  of  uliramarine,  emerald 
Rreen,  ind  white.  On  rotation,  tiicso  combioatioDs  gave 
orange-yellow  and  bluiBh-^creen  respectively,  and  the  con- 
trast effect  ol  those  broD(;bt  the  light  in  the  translucent 
part  to  the  Kumo  hue  on  both  sides.  The  apparatus  is 
uwd  as  photometer  with  very  good  effect. 

Eleotiio  EelB  at  the  Zoo.— A  aeries  of  ex|wrinienta 
has  been  cottdncted  iit  tho  Zoological  Gardens  by  the 
uatiiraliat  contributor  to  the  Spixtahr  on  a  couple  of  elec- 
tric eels,  with  remarkable  results.  "  The  largest  of  the  i>air, 
about  tjft.  in  length,  thick  and  deep,  and  probably  weigh- 
iug  from  IGlb.  to  ISlb.,  was  moving  sluggishly  on  tho 
bottom  of  the  tank,  and  was  slowly  raised  to  the  surface  by 
a  landing-net..  When  grasped  in  the  middle  of  the  back 
there  was  just  time  to  realiso  that  it  had  none  of  the 
'lubricity'  of  the  common  cd,  when  the  6ri<t  shock  possod  up 
the  arm  with  a  '  ticker '  identical  with  that  which  a  Kig^ag 
flash  of  lightning  leaves  npon  the  eye,  and,  as  it  seemed, 
with  equal  Sfwed.  A  second  and  third  felt  like  a  blow  on 
the  '  fanny  bone  '  and  the  band  and  srm  were  InToliintarily 
thrown  buck  with  a  jerk  which  flung  the  water  backwards 
on  the  ittvement  and  over  the  keeper  who  was  kindly 
aadsting  in  the  eoterpriic.  Tbi*  slight  mishap  rocailod  a 
far  leu  agrwuble  result  ol  a  shock  inllicted  on  a  previous 
enquirer,  whose  recoiling  hand  bad  struck  the  asaiatant  a 
seroro  blow  in  the  face.  Unwilling  to  be  batSod  by  a  &sh 
lesd  in  sixe  than  tbe  salmon  which  form  the  common  stock 
of  a  fishmonger's  window,  the  writer  once  more  endeavoured 
to  bold  the  eel  at  any  cost  of  personal  ciilToring.  But  tbe 
electric  powers  were  too  subtle  and  [lervading  to  bo  denied, 
Tbe  first  muscular  quiver  of  the  tish  was  resiated,  but  at 
the  second,  the  senae  of  vibration  set  up  became  intolerable, 
and  tlic  enforced  rcioase  was  as  rapid  and  uncontrollable  as 
tbe  first.  Tho  smaller  ocl  was  neither  so  vigorous  nor  ao 
resentful  as  ita  fellow.  But  a  third  shock  was  equally 
intolerable  with  tliat  given  by  tlie  larger  fish.  Tbe  elec- 
trical power  seems  to  incroaserapidly  in  tbe  heavier  eels. 
One  of  Mt.  in  length,  which  appeared  to  be  neariy  dead 
when  it  arrived  at  tho  gar.lens,  and  was  therefore  bandied 
without  ceremony,  inflicted  a  shock  which,  aa  the  keeper 
staled, '  nearly  sent  him  on  his  back.'  This  power  of  pro- 
jecting its  electric  discharge,  either  through  the  wutor  or  by 
means  of  any  conductor,  to  the  object  which  it  desires  to 
liaralyse,  may  well  be  obaerved  at  the  Zoo.  It  is  when  in 
poranit  of  the  small  fish  which  form  its  food  that  the '  range  ' 
of  the  eel's  battery  is  best  seen.  On  the  Inst  occasion  on 
which  the  writer  was  present  at  the  eels'  feeding  bcur,  eight 
or  ten  lively  gudgeon  were  t-iken  from  a  pail  and  placed  in 
the  eels'  tank.  The  small  fish  at  once  dived  to  the  bottom, 
as  is  their  habit,  and  sought  refuge  .u  Lliu  corners,  or  at  the 
angle  made  by  the  meeting  of  tbe  base  and  sides  of  the 
stone  cistern.  Everyone  of  the  Gsh  was  kilted  by  electric 
aboek  before  being  eateii,  but  in  tbe  case  of  those  in  the 
corners  it  was  impossible  for  tbe  fish  to  bring  the  electric 
organ,  whtcb  lies  on  each  aide  of  the  lower  part  of  tbe  tail, 
into  direct  contact.  Tho  eel,  therefore,  swam  past  them 
tike  a  torpedo  boat  which  intends  to  discbarge  its  broadside 
twpedoea,  and  as  the  battery  came  opposite  the  fish  gave  a 
slight  quiver,  which  inatsntaneously  produced  a  violent 
•bock  in  the  gudgeon,  and  turned  it  belly  upwards.  One 
Sab  wbieb  was  shocked  and  loft  for  dead  while  the  eel  went 
in  pursuit  of  more,  recoveied  after  a  few  minutes,  and  was 
subwinently  pursued,  received  a  direct  shock  from  tho  eel's 
aide  and  was  killed.  The  inference  suggesteil  by  the 
iter's  own  ezporicncc  of  the  violence  of  tbe  shocks 
Sicted,  though  with  difl'a«iit  degrees  of  intensity,  is  that 
tbo  oel  controls  the  |>ower  of  tbe  electrical  discharge  at  will. 


and  that  tbe  gudgeons  received  enough,  and  no  more,  than 
was  ^TiHicicnt  to  paralyse  them,  and  make  them  easy 
victims  for  the  slow-moving  eel." 

New  Method  of  Heating. — M.  Jules  Neber,  writing 
in  the  New  Vork  EUHriail  Engineer,  July  12,  with  refer- 
ence to  tbe  new  method  of  electric  boating  by  plunging  a 
metal  electrode  into  an  electrolyte,  saya  be  has  experi- 
mented on  tbe  same  subject  in  the  Westtnghouso  labora- 
tories, and  bis  experiments  lead  to  a  somewhat  different 
explanation  of  the  beatiug  eSeoU  It  has  been  said  that  tba 
reatstance  of  the  coating  of  hydrogen  generated  round  tbe 
iron  is  sufTicient  to  produce  the  heating.  But  in  one  of  bia 
experiments  be  sent  300  amperes  at  125  volts  without 
obtaining  any  considerable  heating  of  the  iron — tbe  total 
energy  being  consumed  by  electrolysis  of  the  water  and 
beating  of  the  electrolyte.  But  this  was  when  tho  iron 
cathode  vras  inimereort  before  tho  current  switch  was 
closed,  so  that  the  hydrogen  coating  was  present  but 
elected  no  heating.  By  closing  the  switch  hi^fore  immersing 
tbo  iron  the  whole  experiment  is  changed.  Tbe  moment 
the  iron  touches  the  water  tbo  amoiint  of  hydrogen  gone- 
rated  separatee  the  liquid  from  the  metal,  and  an  arc  is 
drawn.  Tbe  effect  is  more  brilliant  if  an  insulated  wire  is 
naed  so  that  an  arc  is  |)roduced  at  one  place  only,  and 
wholly  under  the  aurface.  The  apparatus  used  was  a  glass 
jar  Hin.  high  and  fiin,  diameter,  tilled  with  water  containing 
25  per  cent  of  sulphuric  add.  The  positive  pole  consisted 
of  a  Jin.  sheet  lead  cylinder,  the  edges  standing  apart 
about  2in,  to  allow  the  msiile  of  the  cell  to  be  seen.  Tho 
iron  cathode  consisted  of  a  jin.  round  iron  bar,  connected 
to  the  dynamo  cable  and  fastened  to  a  wooden  stick.  Several 
tests  were  made.  With  20  amperes  at  l&O  volts,  a  weight 
of  15  grammes  of  wrought  iron  was  brought  to  melting 
beat  in  15  seconds,  the  iron  actually  dropping  down  to  tba 
bottom  of  tbe  jar  (which  was  protected  by  a  disc  of  lead). 
In  15  seconds  15  grammes  of  iron  were  raised  2,000deg.  C, 
and  1,500  grammes  of  water  3deg.  0.  The  beat  employed 
in  the  meltJng  of  tbe  iron  is  3,000  (deg.)x  15  (grammes) 
X  01, 138  "15  (seconds)  =1 250  gtumme-catodes  correepond- 
ing  to  1,048  watte;  in  the  water  Sx  l.nOOx  1  +  16-300 
gramme-calories,  or  1,267  watte,  and  the  power  consumed 
in  electrolysis  equals  20  amperes  x  15  volts  (counter 
E.M.I''.),  or  30  watts,  making  a  total  of  2,335  watts 
accounted  for  out  of  20x  150  =  3,000  watts.  There  is  still 
666  watta  equal  to  15!)  gramm»-caloric«  to  dispose  of  for 
radiation  and  conduction,  which  is  about  equal  to  29  per 
cent,  of  the  beat  utilised  in  iron  and  water  beating.  Tba 
eiSciency  ia  thus  approximately  (for  tho  calculations  cannot 
be  considered  exact)  35  per  cent.,  as  1,048  of  tbe  3,000 
wiitts  are  utilised  iti  heating  the  iron.  Other  metals,  as 
copper  and  lead,  are  melted  quicker  or  slower,  according 
to  their  conductivity  for  heat.  Carbon  is  heated  in  a  very 
short  time,  but  the  melting  olT  of  amorphous  carbon,  as 
reported  by  the  Belgian  experimenters,  could  not  be 
obtained,  and  the  authenticity  o(  this  phenomenon  ia 
doubted.  It  i.i  to  be  noticed  that  using  a  low  E.M.F.  as 
100  volts  the  beating  ia  scarcely  perceptible,  though  the 
current  is  about  tho  samo,  probably  because  the  arc  is  not 
long  enough;  125  volts  seema  tbe  critical  voltage.  By 
changing  the  poles  oxygen  ia  obtained  in  tbe  iron  cathode, 
which  causes  explosions  in  combining  with  the  bydfOgeo 
chemically  developed  by  tlie  contact  of  the  iron  with 
sulphuric  acid,  Tbe  practical  advantages  of  tbe  process, 
says  tbe  author,  is  undoubtedly  in  tbe  total  absence  of 
oxidation  uf  the  heated  metsl,  and  this  feature  might  pro- 
bably lead  to  an  extensive  use  of  the  process.  For  the  ex- 
perimenter the  phenomenon  of  wrwigbt  iron  melted  like 
wax  in  a  glass  jar  lllled  with  water  is  one  of  tbe  most 
striking  imaginable, 
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THE  PRBVEKTION  AND  CONTROL  OF  SPARKING.* 

BY    W.    B.    SAYKRS. 

In  the  course  of  the  jisciusion  upon  my  paper  dealing 

with  the  control  of  sparking  in  short  air-space  dynamos, 

Mr.  A.  P.  Trotter  and  iteveial  Other  eenttemen  Au^eateil 

that  I  should  tpve  KOme  clolinite  information  about  the 

I reUlive  cost  and  ufScionc}' of  a  machine  on  my  principle, 

,  90rap«red  with  an  onJinuy  smooth-core  taacbine.     In  com- 

I  plying  with  tboso  reqaeits  it  soomod  to  me  that  I  could 

,  not  do  hotter  than  compare  a  machine  of  my  design  with 

tbo  Edisonllnpkinaoo  machine,  which  was  described  in 

tbfl  celebrated   paper  on  "Dynamo-Electric   Machinery," 

by  Tin.  J.  and  E.  UopkinBon,  read  before  the  Koyal  Society 

in  18S«. 

The  particulars  of  the  EdisonHopkinion  niucbiiie  }{iveii 
berein  are  tiartly  tnken  from  Dr.  S.  P.  TbompRon's 
"  Dynamo-F.Winc  Machtnfry,"  and  [artly  from  i:[>ocimenK 
of  the  machine,  several  of  which  I  have  hod  oxiwrience  of 
-from  time  to  time.  There  is  no  spaiking  whatever  at  the 
brusboa  of  this  machine  when  workinj;  at  full  toad,  and  I 
botiove  the  limit  of  output  ia  Gxed  by  the  heating  and  by 
the  mechanical  strength  of  the  armature.  I  have,  there- 
fore, in  my  deeign  kept  the  total  magnetic  tlux  through  the 
armature,  and  also  the  magnetic  denaily,  the  tame  as  in  the 
Kdiaon-Hopkinson  machine. 

The  total  flux  through  armature  core  when  the  machine 
ia  ninning  without  load  is  about  10,&30,000  C.G.S.  unite. 

The  K.M.F.  is  gonorated  by  30  coils  in  seriox,  which  cut 
the  field  of  force  four  times  per  revolution.     We  have, 
.therefore,  if  we  take  the  B[>eed  at   750  revolutions  per 
[.nlDute, 

E  =  ■0-mOOO  V  (4  X  20)  X  750  _  , 

GO  X  10» 

. <■-■■"/«/     ,  .  i^rfw,,  ,saaS?..,  rfjH 

'"         ■      B        -        W 


In  my  derien  I  make  the  number  of  coils  on  the  armature 
38,  and  the  E.M.P.  ia  generated  by  10  coils  in  series  and 
two  "  commutator  c^,"  or  "  reverser  bars,"  as  I  prefer  to 
.call  them  in  a  machine  of  this  size,  because  they  only  pass 
'once  from  end  to  end  of  the  armature,  without  going  round 
the  ends.  The  two  reverser  bars  add  an  E.M.F.  equal  to 
one  main  armature  coil,  becauae,  although  the  K  M.F. 
induced  in  one  of  Ibcm  tit  only  half  that  induced  in  an 
armituro  ttirn,  thov  carry  the  whole  current,  and  thua  add 
their  half  turn  E.M.F.  to  both  halves  of  armature.  ThuR 
ve  have 


E 


105  volts. 


10.53Q.OOO  X  {4  X  (19 -f  OS  X  2)}  x 7.')0 
60  X  10- 

The  diameter  of  the  new  armature  over  all  is  11  Jin. ;  at 
the  bottom  of  the  tunnels,  ^*Jin. ;  and  of  the  hole  through 
the  centre,  3in.  The  length  of  the  core  is  20in.  The  area 
of  the  iron  in  the  core  of  the  armature  is  thus,  allowing 

5  jier  eeut.  for  paper, 

on 
20  X  (9-25  -  3)  X  6-45  x  -—  =  768  square  ceutimetres-t 

The  induction  density  in  the  armature  core  will  be 
10,530,000 


768 


.  13,700. 


*  From  the  Joarnal  «f  tbo  InitituCJon  of  Blsclricol  En|[inoor«. 

1  The  aTca  of  iron  o(  coro  of  krmnturo  of  K.H,  inncliinn  U  u'^'oo 
in  l>r.  Thompton'*  book  aa  »1U  Kiiuara  centlmetret,  but  nprmrvatly 
till)  hoB  born  rodudod, »»  the  oonw  of  two  armaburo'i  which  I  bnvc 
\»Ai\  lIic  o(i|Kirlunlly  ol  meaaurinK  ha<r«anly  had  a  sortioii  ut  about 
710  *i|uaT«  centimutrM  of  iron,  deluding;  tho  three  (tinea  of  Jtn. 
tblelcBese  which  aie  in  tho  Edi«on-lIo)ikinion  ariiuitiuM. 


The  air  space  I  make  Q-2h  centimetre,  or  about  O'lin. 

The  tunnels  are  shown  full  siito  iti  Fig.  I  ;  they  are 
0'125in.  below  the  surface,  0'876in.  deep,  and  043Tin. 
wide.  The  crown  of  the  tunnel  is  slotted  through  to 
lessen  the  self 'induction  of  the  conductors. 

The  main  windiiiK  would  he  of  rectangular  conductors 
0'3in,  X 025in.,  and  the  " commutator  coil,"  or  reverser 
bar,  0-3in.  x0*15in.      Those  conductors   and   the  tunnels 


-t1 


n 


-J" 


Q 


(^Q'C' 


I       El 


^ 


Fia.  2. 

which  contain  them  are  shown  in  section,  full  size,  in 
Fig.  1.  The  main  conductors,  0,  may  advantageously  bo 
made  up  of  eight  wires  of  rectangular  section,  covered 
togother  so  as  to  form  a  stranded  conductor.  The  object 
of  the  stranding  is  to  facilitate  bending.  Tbe  current- 
density  at  full  load  of  330  amperes  will  be  2,150  amperes 
I)er  square  inch,  against  2,4G0  in  the  Edison-Hopkinson 
machine. 


Fki.  3. 

The  construction  of  such  an  armature  presents  no  diffi^ 
culty  whatever.  The  holes  to  forra  the  tunnels  are 
punched  in  the  discs  before  putting  together,  and  are 
made  a  trifle  larger  than  tbe  required  siiie  of  tunnel  to 
allow  of  slight  inaccuracies  in  the  puticbing.  Lengths  of 
main  conductor,  each  sulScient  to  form  one  coil,  may  then 
be  cut  off  and  formed  into  Ushapod  loops.  Tho  two 
loops — section  through  one  leg  of  cich  ol  which  is  shown 
at  C,  Fig.  1 — which  go  into  the  same  tunuol  can  bo  taped 
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togMlicr,  and  the  rov«r«er  baro — Mction  of  one  of  which  is 
•hairn  »X  D,  Pij;.  I — with  tbom,  and  Ihon  slid  in  from 
the  coiutDUtator  end.  When  all  the  U-sbaped  loops  are  in 
poution,  their  free  endg  may  be  bent  and  connected  up  in 
Ui«  Mme  nunner  as  that  adopted  in  the  F>]iBon-Uo;)kin3on 
armatures,  lo  at  to  foru  the  main  wJndiuK  ;  bul  itiBleiuj 
<A  eoldei-ing  ibe  ends  of  the  coiIb  Into  the  coroamlutor  litga 
at  the  time  of  connecting  up,  in  i*  done  in  the  Edioon- 
Hoplcinjion  nrmitturv,  the  end«  of  the  reverter  birs  can  bo 
soldered  to  the  points  of  connection  between  the  coils  at 
the  (nme  time  as  they  &rc  connected  up.  The  reverser 
bars  run  back  throu(;h  the  tunnels  to  the  commutator. 
Fig.  3  represents  in  section  at  right  angles  to  shaft  the 
oew  design.  Fi^;.  3  represents  the  end  view  of  iron  only 
of  Edison  Hojikintou  machine,  to  same  scale. 

Ths  doltfid  line  in  Fi^.  2  indicates  a  single-limli  magnet. 
A  great  additional  uving  uf  weight,  however,  is  obt;>ino<1 
by  malciug  a  double  inagnet,  us  nhown  in  Inii  ;  and  the 
▼ainc  of  tJie  iron  saved  more  than  covers  that  of  the  itddi- 
tionai  wire  required.  The  top  and  bottom  halves  of  tho 
Diagoete  are  separated  by  (our  braes  distanca  pioccs  of  the 
toction  shown  at  K.  These  may  bo,  say,  3in,  long,  and 
placed  one  at  each  corner  of  the  magnet  limbs;  t;aps  will 
thus  be  left  for  ventilation.  Below  are  given  the  compara- 
tive electrical  data,  weights,  and  raluee  of  m&lerial  in  tho 
two  design*. 

Elix.tuiu.1I.  Dat.v, — AmuUurr. 


Edison  • 

H0|ikin«OD. 


Qnm maUoa  or  eondactcir 0005  sq.  in. 

C«m>ot  den-ity {|^***  ""'*  f^[ 

RenstMicont  tUUdcg.  P 9-aM  ohm. 

„         of  two  reverssr  bars.]  — 

Total    rtsistanee    between! 
biwliee   ^ lU'UOS  ohm. 


Snyors. 


OWSsq.  in. 
2.150  nmpa.    ^r 
HI  m. 
0-001(7  obm. 
DOOl       „ 

1)0077    „ 


Fiiiil-  Jtffjnrji. 


(tMlsUnoe  of  moKnot  coU. 

Say  1S.O00It.  No.  IS  wire  

If    rioirle    ma^et.    U.OOOtt. 

No,  19  wire ,. 

If  doable    mntcnet,    l«<000ft. 

Ko.  17  wire 

CorraBt  

IfsittKla  mflfrnet  

It donble  msfEoot 

Ampetvtama  in  shunt  eolls ... 


EdiBOO' 
nopkinaon. 


l(]'»:iol>nis. 

Samporm. 
10,000 


Sayers. 


1  -28  ftm|iorc» 
8,600 


WamnTS  akb  Valiiks. 


Armature  diso*. 
Anoatura    ood- 

dnelor  ... 

RovoMor  bara... 
HsKnOtcom... 
MSflnol  wti«  .. 


Tohd  weigh  ta*) 
of  partil 
oiMunerat<d  J 
abvn ; 


Bdison-  Hopkinaon. 


Wciiiht.  Rale.    Value 


31-7  ewl. 
*101b. 


SS'Scwt. 


£    a.  d, 
D  IS    0 

2    5    0 

19    0    0 
15    0    0 


i-i    9    0 


Snyers, 


Weight. 


47owt. 
BTlb. 

nsib. 

I2'2cwt. 
Mllb. 


18-8  OwU 


Race.    Valua. 


32b, 


£   ■.  d. 
7  10    0 

3    7    0 
Q    S    8 

7  0    0 

8  17    6 


M    »    2 


There  will  be  a  further  saving  of  weight  of  material  in 
the  bcd-plute  on  account  of  the  lighter  magnets ;  and  if 
required  compound-wound,  the  whole  cost  of  material  and 
labour  for  this  will  be  saved,  as  the  new  design  will 
"  compound  "  without  any  series  coils. 

As  regards  the  cost  of  workmanship,  so  much  dep«ndB  on 
the  details  of  the  design,  and  the  moan*  employed  for 
uerforoaing  the  various  operations,  that  I  thinli  it  would 
hardly  serve  any  useful  purpose  to  give  my  estimate  for 
Ibese. 

In  addition  to  the  saving  iu  ««gbt  tiid  coat  of 
taatonals,  I  mutt  claim  for  the  new  design  great  suiieriority 


from  a  mechanical  point  of  view.  Each  disc  ol  the  arma- 
tuto  is  positively  driven  by  tho  three  keys  ui>on  which  it  is 
supported  ;  tbe  conductors  are  positively  driveu — whether 
or  no  there  is  any  force  exerted  upon  them  ;  and  the  arma- 
ture presents  a  smooth  iron  surface  which  is  not  liable  to 
damage  from  careless  or  unskilful  treatment.  Tbe  space  left 
for  insulating  material  in  Fig.  2  is  ample  for  100  volts,  as  1 1 
have  proved  by  considerali!o  experience  :  the  normal  insula* , 
tion  rosistanco  to  tho  iron  in  truch  an  armature  would  bo  two 
or  three  megohms.  If  a  much  higbcr  voltage  were  required  , 
the  tunnels  would  bo  made  deeper,  so  as  to  provide  space 
for  additional  thickness  of  insulation,  the  diameter  of  the 
armature  being  increased  to  allow  of  the  deeper  tunnels. 


DESCRIPTION  OF  THE  ELECTRIC  ROCK-DRILLING 

MACHINERY  AT  THE  CARLIN  HOW  IRONSTONE 
MINES  IN  CLEVELAND.* 

liV   MK.    A.    I..   STK.\VENSO>J,  OK   DirRHAM.  ' 

Irunstonu  mining  in  Cleveland  lias  now  eateuded  over  a 

feriotl  <jf  40  Tears,  during  the  nholo  -if  which  the  writer  has 
con  CDiincclcd  and  convcriiuit  with  its  pToKross. 

Miniiuj  Iru  Uaiui  Lahovr.  —  Ilniid  Inboiir  Kivs  been  the  gonorsl 
custom,  ana  during  the  first  25  yeuin,  when  skilJi.-<)  men  wurc 
sc»rc«  and  new  comers  had  to  leurn  llm  wiirk,  it  vtaa  usuiU  fur 
n  skilled  mtner  to  take  a  novice  as  an  imdcrh^nil  with  him  to 
bronk  lip  and  fiU  the  stone.  JiayinK  him  n  dntitl  wnge  vnr7in({ 
from  33.  6d.  tci  fla.  per  shift.  Thcso  midci-hnnds  wore  known 
nmongHt  the  minora  as  "liugmon."  Tim  skill  cif  thu  miner 
binng  exeroiactl  in  getting;  u  much  stunc  with  as  fuw  hotel  and 
us  little  pi.>wder  as  |H>iwiblu.  the  hi'lus  ire  (trilled  uf  a  thn>e- 
corneren  socti.ai  by  iho  minor  giviny  thw  drill  »  slight  turn 
between  <sch  blow  of  iho  hnninKir  ;  they  vary  trim\  Sj^ft.  to  4^ft. 
in  depth,  dcpoiidina  upon  tlio  backi  or nntinnl  vertical  clcnragos 
in  the  stone.  To  drill  a  hole  of  3itt.  requires  about  half  an 
hour  of  Bteudy  work  ;  the  powder  Used  is  about  bur.,  per  tun 
of  stone,  nnil  the  usual  price  ofsetlLiig  frvin  lOd.  tu  Is.  per  ton. 
Gradually,  as  the  supply  of  skiTloij  men  ovortiKik  iho  ueniand, 
the  two  miners  in  each  place  shared  Iho  work  and  money 
between  l.h«ni,  each  innn  making  4s.  M.  to  5s.  Od.  per  shift. 

UauJ.iialrhtt  Drill.-  DuriiiR  tho  laat  few  niontlii  hand  drills 
made  to  revolve  by  a  ratchet  hare  been  intmdiiccd,  tho  work 
being  divided  between  the  skilled  miner  and  the  tilltir.  Thosu 
drills  promise  ^ood  resulla  in  caaes  were  Biachines  are  uut 
available ;  but  the  question  of  prioee  is  not  yet  definitoly 
decided. 

CtimprriMd-AW  fttiUiTy  l>riU. —  Ahout  16  yean  ago  Mr. 
WilUapi  Walker,  of  Siilthurn  intri>duced  ■  ruUwy  drill  wurkod 
by  compressed  air.  Of  tliesu  thu  writer  proourea  four  ;  and  by 
w(irki[)g  dotrbW  shift,  an<l  eiiii>li-ying  one  skilled  ruan  to  work  , 
tho  drill  nndanotlior  tji  Ill's  tho  sfi(it«,  with  unskilled  labour  to  do 
the  rest,  ho  hss  oHected  conaiderikble  economy.  At  thcRkclton 
Park  Alines  of  Messra,  Bell  Bros,  these  mnohines  oon tin uo  doing 
good  work.  The  writer  has  always  iruiifilcd  upon  tlio  ncMSStty 
for  adopting  the  Colladon  syst«m  of  cooling  the  air  by  watw 
spray  during  compression ;  but  notwithstanding  the  marked 
economy  resulting  therefrom,  the  great  leaka^te,  ariunK  from 
the  length  of  pijics  of  various  mohl,  which  nmoutiLi  in  this  auto 
bo  about  eight  miles,  and  from  the  DoaBe<[Ucnt  krgc  number  of 
joiiita,  soetned  to  preaeiit  uu  opportunity  for  improvement  by  , 
the  use  <j(  hydraulic  puwur. 

U\idra\'lk  M-iU.— At  the  Lumpsoy  Mines,  thorofore,  whore 
there  was  a  large  body  of  watnr  tuobod  bnck  in  the  shafts  600ft. 
deep,  tho  writer  designed  n  hydraulic  drill  to  utiltRc  this  wntnr, 
oarTTing  piiwa  in  to  the  face  of  tho  wurkiug  plucns,  Tlio 
pressure  of  2501b.  per  squam  inch  at  thu  shaft  button)  was 
uiUised  at  the  drill  by  moans  of  a  small  turbine  made  by  Mesors. 
Gilbert  fSilkcs  siid  Co.,  of  Kendal,  and  placed  on  tho  niacbine. 
This  plnn  has  given  uicollcnt  rosulla  ;  but,  as  tho  water  haa  to 
lluw  bnck  tu  the  shaft  bottom,  it  can  only  be  used  in  jilacoa  to 
the  rise  ;  and  moreover  tC  iavolros  the  coat  of  wator  mains  to  i 
convey  the  pressure. 

I'ttirJfun  Bn^n*. — The  writer  next  introduced  the  petn>leum 
engine  of  Alcaara.  Prieatman,  and  a  drill  siiil«d  to  ita  conditions. 
Five  of  these  are  now  in  use,  and  have  done  good  work.  . 

EUctrU    Itrill.—Vt'hun    uleotrimty    booamo   apptlcabta,    ita ' 
siiuplicity  and  regularity  in  working  Memed    to    offer   an  in- 
ducement for  a   trial.       With    thu    assistauce   uf   Mr.  Itulwrt 
Chinch,  cn|{inoor  to  the  mines  and  colliorirs  of   Mutan.  Bull 
Bros.,  tho  writer  desijined  a  drill  to  bo  worked  by  this  [lower. 

lly^i^mj.  Tho  current  tor  workinu  tho  drills  is  nonetatod  at 
Imik  by  a  cumpouud'Wuund  dynamo,  having  an  output  of 
20,000  waits,  and  capable  of  funiishiiig  a  currvut  of  SOaseperes 
at  a  pressure  of  400  volts,  when  ninning  at  BOO  revolutions  per 
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Diinnto.  Thii  i^rntino  Is  Jiitondeil  to  tupplj  ourrunl  for  working 
tho  lir»t  Mictk>nof  thv  pUiifc — nuniely,  l.hrt*  di'illiiig  iiifiL-liiiivH. 
Tbe  oammt  roquircd  U>  drive  nnch  drill  taHm,  of  ctmnw,  with 
tli«  h&rdtWM  of  the  «bana  tho  drill  u  workinfc  in  ;  but  it  niAy 
b«  Caken  tb«t  unilei  ordiniuy  coiiditioni,  niid  whrn  ilin 
vnltAg«  At  the  drills  in  300.  the  vurrunt  abaurbud  jiur  driU-motor 
i*  tibaat  IS  aniperot,  whkh  is  ubuut  b  u.b.ti-  ;  and  whvn  n 
dvnucuiiintcr  una  applied  to  tha  drill  bar,  6  Ti.p,  waa  obtained. 
Ttn  current  from  tha  d^amo  ia  IaIcod  t>)  a  high'tmaUin  itouUo- 
pol«  switQli  on  tho  main  nwitctiboard,  whicti  i>  fj  •niiiRollnd 
bIaW,  Uid  hu  motuitod  upon  it  the  noeranry  fuau,  menaurinK 
inacrwnAnU,  ete. 

(hbU  and  JunrlMi  Burti.^Fium  tho  aititch  tho  current  ia 
oonveyod  down  the  pit  through  eKblt-s  covered  with  highly 
vuloftiiUcd  indinruhbnr.  Tho  (Mbl«H  nrii  run  all  the  way  in^byo 
ua  inauliitora,  and  nro  kopt  well  in  aight,  no  that  ah'iuld  a 
fftU  of  alcoui  occur,  thu  damnso  ciui  be  quickly  diacovorod 
and  Mt  rffiht.  Th»  latSn  oMaa  tira  nm  to  ■  puiut  at  n 
disUikoe  of  1,000  yarda  from  tbe  gencntor :  uud  ibea  froni 
this  point  Wancli  cnbim  are  run  to  the  diff«iv>nt  junctiuii- 
boxci,  of  which  thcrr  arn  ail  to  Mch  drill,  cnmmaitdinij  12 
vurking  pUoea.  Ths  junction-bnxM  worn  apiicinlly  doaitfnod  To 
iu««t  tbe  Mfsenoie*  of  tho  onao  by  Mr.  Bigsv,  luid  nrn  rc&lly  n 
combuiaMon  of  a  J  unction -box,  switoh,  aiid  conn(>oting  pli)|{. 
TIm  plug  ia  locked  in  poaition  by  n  pui.  and  CHnnot  bo  with- 
dnimi  without  flrat  o(  nil  lifting  tbo  nwiiich,  thua  preventiiis; 
•jutrktns  and  n-oar  on  lh«  contACta.  Kach  diatriot  to  he  wii'kod 
by  the  aeveral  drilU  i*  complotiily  wirod  out  and  fitted  np  with 
tn«w  janotiun -boxes,  lo  that  when  tho  drill  in  inovod  from  ont' 
workinc  pliw«  lo  anolhitr  a  box  i>  nlwayi  to  be  found  within 
60  yarda  dlalsnce.  Thi-  pluf;  M  the  end  of  tlio  drill  cable  b 
then  inMttod,  the  awritch  on  th«  drill  turnoil  on,  and  within  a 
few  aooond*  tho  drill  ia  aifiun  at  work.  Much  timo  ia  aaTod  by 
thia  roetbod. 

DrUUtta  Maehiii^. — Dntwinga,  half-full  ai/o,  ahowcd  that  tho 
way  in  wliich  the  electltd^  bappUed  ii  u«at  nud  handy.  Tho 
motor  is  uaod  not  od^  (o  drive  the  drill  cear,  but  alio  to  act  as 
a  countor-balucA  to  the   weight  of    the  drill  itsolf  miA   lis 

IjcoriitB.  Tlio  motor  rolAtni  a  ahnft,  which  ]>ajiioi  throui^h  ihe 
Mtg  buJluw  carrying -bivr,  and  by  a  jiair  of  bc^vel  whcnla  cause* 
the  *«rt)OBl  apindle  to  revolve;  and  »  bcvol  pinion  on  tbo  top 
of  the  apindle,  gexriui;  into  a  bevel  apanrhevl  ua  the  buriny- 
bitr,  rot*t«a  th«  drill.  The  forward  feod  of  the  bori]i4;-bar  is 
fCovomod  by  two  pairs  of  retnrding  wheels,  which  aio  geared 
in  such  a  proportion  aa  suit*  the  nature  of  the  stone-  The 
driU  ia  earned  on  a  eircnlnr  hed-nlAt«,  which  ia  niounl«i)  on  tho 
end  of  the  carrying- bar  and  tnn  m  tumod  round  by  hand  when 
th«  biudiug  acrew  ia  relcoaed.  Aa  noou  oi  a  hole  ban  bcieu 
drilled  the  full  length  of  the  aorcw  on  the  borin^'biir,  a  iplit 
nnt  ia  opened,  und  the  borlnn'bar  dtawn  back  tor  uueHin^'  a 
longer  dnlL  In  order  to  reach  different  hei);l>l*.  (bo  drill  can 
be  tilted  npwnrda  or  downwards  by  means  of  n  semi-circular 
arc,  whioli  is  moved  by  n  worm.  Bjf  another  wormwhool  an 
upright  jwdiMtal  can  be  tuniod  bonxonlally  round  ita  centre. 
A  third  wormwheel  turns  the  long  buUow  bar  which  carries  the 
drill. 

Motor. — Tho  motom  on  tho  drills  sr^i  shunt-wound,  and  can 
cnaily  utilise  a  eurrrrnt  of  20  amporva  at  300  volts  pr<issure, 
givi^  off  abtnit  96  per  cent,  of  whnt  they  roodvo.  Th«y  are 
or  the  Oooldwi  «ncloaed  kind  for  niiniiijj  purvosos,  botJi  thn 
armature  and  the  oommutiitor  being  coiapIet«iy  enveloped  in 
yun-mol4d  coses,  which  nro  both  tf*  <uid  duat  tight.  Even 
should  wntcr  pour  over  them,  or  a  fall  of  stone  occur,  they  are 
perfectly  ijroli-ct«d.  and  no  ^preoiable  damage  would  bo  done 
tiiein.  The  bruahea  uaed  at»  of  epecial  carbon  coatod  with 
«app»f.  The  fe«d  for  th«  brDeboe  aa  tbey  wear  tbetnsulvoi 
tarty  is  automatic,  ro  that  they  can  be  run  for  weeka  tuKeUior 
without  riK^uirinjt  any  adjustment  or  attimtion.  Raeb  drill  ia 
prorided  witli  a  alartiii);  switoh,  pincod  in  tho  most  convenient 
position  on  the  drill  cnrringe  itaoff,  and  amingcd  with  rosistance 
coils  in  such  It  nrHimcr  Chat  the  drill  can  bv  started  gradually, 
and  aT-oppixl  either  gruliially  or  inBtanlfUieously.  Ea^  drill  i* 
also  provided  with  n  reel  of  SO  ynnls  of  twin  Qellble  cable  for 
the  anp]ily  and  rvtum  of  tho  electricity  ;  at  the  end  of  the 
cable  is  a  uonncctin^  plug  for  inserting  into  thn  nearest 
Junetlon'bux. 

We-rkinir. — These  olectric  drills  were  put  into  the  hands  of 
men  who  hod  no  prerioiia  knowledge  whatsoever  of  •leotricity. 
and  I  be  dny  tho  first  drill  was  put  into  tli«  mine  It  was  at  Mnce 
set  lo  work  at  the  faoo,  and  haa  been  at  work  ever  since.  The 
men  are  now  thoroughly  acuuttotned  to  tlio  drills,  and  handle 
them  with  tho  greatest  ease.  The  writ«r  has  thus  Iriod  olmoit. 
every  method  ^r  working  drilling  ntochinua  in  ironstone  iniiiua, 
inolnding  comprcaaod  air,  hydraulic  power,  and  iictroluuni 
engine!,  and  it  is  his  decided  opinion,  as  tho  result  of  this 
praetieal  experience,  that  (or  siniplidty  in  working,  ease  of 
transport,  speed,  facility  (or  extenaiona.  and  economy  in 
working,  the  eloctrie  drill  has  pnited  itaolf  l'.>  be  in  advance  «l 
any  other  lueclunical  contrivance  yet  inlr<iduoe<l,  and  th.il  in 
tbe  future,  where  power  hoi  to  bo  cnnvoyed  lo  ni-y  considerable 
listance  fi.r  lueuhanical  drilling,  electricity  will  undonhtodly 
•^  tht* prf^^•illuli^.tll  part.     Tiie  cnliro  work  Wds  pLaceil  in  the 


bands  of  Memn.  D.  .Selby  Bi^e  and  Ca,  electrical  encinoors, 
of  Newcasllc-on-Tync;  and  Mr.  Biggo devoted  eonsidcmnle  time 
with  the  writer  »nd  Mr.  Clough  to  working  out  and  imnroviiig 
tbo  rnriou*  details  of  this  the  tirat  attempt  M  electric  drilling  in 
the  Clovoland  ironstone  mines. 

Ou/mif.— Tbe  joint  outiiut  for  one  week  tor  two  of  the  three 
machines  has  already  reached  1,577  t/ins  with  790  holes.  Fnim 
60  to  100  boles  1mv«  freiinontly  boon  Imred  by  one  iiiooliine  in  n 
shifl-,  each  hole  srornging  about  l^fl.  deep.  Tho  miners  ar« 
enabled  U>  earn  7s.  7d.  each  jwr  shift,  while  tbe  stone  is  got  at 
a  cost  of  7<^.  per  ton.  Powder  is  always  from  onc-tliird  to 
onc-hotf  more  costly  whvn  drilling  machines  are  used  ihan  ia 
tho  case  with  hiind-lah'iui',  since  it  snits  bolter  to  blow  the 
stone  out  with  a  liirger  ininihor  of  holes  which  are  iiuichty  and 
cheaply  drilled  ;  this  nkii  aUo  makes  the  ■t^itio  fall  in  amAllor 
bl'icks,  and  so  saves  labour  in  breaking  tliem  up  prorious  to 
filling. 

(imenil  Rraidta.—la  atteuipting  to  compare  the  roaulta 
obtained  with  the  several  drills,  the  followins  eonsidomtions 
hai'o  to  be  borne  in  mind,  Tho  conditions  of  tno  seam  of  iron- 
st'>ne  aflect  the  output  and  c>>*t.  An  open  stone  adinili  i4 
fewer  holes  in  one  place.  Th«n  timo  is  to«t  in  more  freuuent 
romovnls  of  tho  drill,  nnd  tho  number  of  holes  drilled  per  hour 
is  diniinishod. 

The  L'ust  of  tile  machine  itaulf  aoraetimcs  repnuient*  the 
wholi'  and  Huiiittiiinee  only  a  fraction  of  the  total  coat.  Tlius  a 
(wtnili^oni  drill  c':>ver»tlie  entire  cost  of  it*  adoption.  But  tbe 
ciT'inpreuied'air  driU  in  some  caaca  haa  attached  to  tt  an  average 
of  more  than  a  milo  of  pipoa.  and  alao  re<iuires  ila  engine  and 
compreiBora,  a%  well  as  ita  share  of  boiler.  The  electric  drill 
also  r(K|uiroa  engine  and  dynamo,  with  a  len^h  of  oable 
dejieiidtug  upon  toe  distance  from  the  shaft ;  tt  la  still  so  iiew 
that  alterations  and  improvcmenUarn being  nindeas experience 
in  |.'ained.  The  hydraulic  drill,  although  gotliug  its  powerfrom 
natural  sniirCM,  needs  plpo*  !  and  tho  exhaust  water  lias  aftor- 
wnrds  to  bo  pumped  up  to  the  surface.  The  hand  mi^iliBt-drill 
has  been  applied  as  yet  in  only  one  or  two  mines,  snd  the 
tonnage  rates  sud  Bysteni  "t  working  are  not  yot  fiiuiUy  settled 
with  tne  wurkiueii. 

Subject  to  these  considerations  the  following  oomiianitive 
statement  may  be  laken  to  rcprosont  genornlly  tJie  reaulta  ibua 
fnr  obtnintid  with  tho  scToral  drill*. 

Tln«.|.ln.lnn  FitSt  COSt  of  HolcS  IrOnSlOOO  gOt 

"**^'P[ ""          machine  only.        drilled  per  shift. 

•»'°™'-                         £                  jiorhoar.'  ton.. 

Hand  jui&Der —     ..,    -t^ft.  in  4Smin.  ..  5  to  S 

Baud  ratctiet-drill 3     ...     not  yot  known  ...  about  18 

ComprcBeed  air  drill ...     250     ...      about  N  hole*  ...  100  lo  130 

Hydraulic  turbine  220     ...         „     8    „  ...  I W;  to  130 

rotroleum  engine  375    .,          ,.     8    •■  .  100  to  130 

Electric  driU  350 10    »  ■••  >40 

'This  includea  the  time  lost  in  moving  thft  machine  todllforont 
working  places. 

Tho  length  of  shift  is  eight  hours  from  bank  to  bank,  or  sar 
seven  houra  at  tbe  toco.  At  the  Park  Mines  the  driUa  worit 
two  shifta  in  24  hours,  and  at  other  mines  one  shift ;  and  six 
shifts  per  week  when  trade  permita. 


ON  THE  ELECTRIC  LIGHT  OF  LIGHTHOUSES.' 

B-XPEHIMENTS  MADE  BV  THE  UGHTHOUSE  UKI'AKT- 
MBNT  OP  FRANCE. 

BV       AHDKi      BLOVDEI.. 

( Ooaitinviid  fi<n»  pagt  91.) 

CoKTcnroiTS-CritiiEKT  l>TyAUo>i :    Their    Propektibs  ana   trb 
Heaults  Thbv  Give. 

In  order  to  construct  a  moobino  with  two  6xed  r/ijinwt,  say,  o( 
2A  and  no  amperes,  we  may  adopt  either  a  winding  with  two 
diatinct  circuit*,  capable  of  being  used  separately  or  together,  or 
H  Mnipio  winding,  altering  the  curieot  either  by  means  u(  tho 
e\eltiiig  curiuiil  or  by  the  iutroiluclion  of  a  reslslaniw  in  the 
circuit.  The  properties  of  the  mach  me  and  the  Choice  of  the  tiystem 
to  be  adopt<o  dejicnd  ensentiidly  on  the  method  of  exciting. 

J>'AiiB(-  If'oiiiiirJ  />]ma mo*,.— Exciting  in  nhunt  U  produced,  aa  we 
know,  by  the  aid  of  a  circuit  of  line  wire  wound  on  the  electro- 
mngnot*.  and  connected  either  to  the  briiiho'  or  to  the  lemitnals 
of  the  machine..  Tbesbapoof  the  characteristic  Is  In  some  Te*]ieot* 
nf  atlviiit[ag«  (  on  short  circuit  the  intensity,  far  from  becoming 
(Inngeruui*, is  ruduoed  to  xero  :  a*  a conse<ttionce  ther«is  no  pulling 
up  of  the  motor  at  slortiug.  But  it  ia  diOioult  lo  realise  invJio 
normal  rV^i'mc  tlie  iJceired  slope  without  sppronching  too  near  the 
limit  of  dcmsgnetiBation  :  it  is  then  almost  a  n«ce«iiiy  to  employ 
in  addition  n  small  rheostat. 

\  trial  of  a  mnehlno  of  this  typo  was  mode  at  tha  llghthnusc 
establliihineDt  m  ]!«92witl>  tbocurrent  of  23ain|wrea.  The  working 
was  salisfactoiy,  a  rheostat  being  added  ;  biit  tlie  machine  beoame 

*  Pa|H>r  read  before  the  Intcriinlionol  UariUmo  Congrcn,  Umdoii 
meeting,  July.  IMM. 


I 
J 


CS!>      THE  ELECTBICAL  ENaiNEER,  AUGUST  4,  1893. 


107 


I  by  U.  Allord*  it  only  apfiUimble  to&rosof  venp  snull  length. 

I  wvnU  nrot)*blv  be  Bu]t«ble  to  the  are  light  of  St.  Catherinv 

•1*  of  \\  igbl),  tJie  •eparation  ia  whiob  w  not  moro  than  tmm. , 

1  Ibe  u[«isiiure  oaXy  from  33  M  3S  t«Uii.     With  on  Arc  *o  ihorb, 

aoalalwB)-!  on  the  point  of  rtickinK  tofcathor,  the  lurfaeca  of 

'  ■Hcimam  bni|;htn«H  oreoliiuMitoainplototj'iilifuInd  by  thoCArbOTia, 

and  U  aeniM  hard  to  beltovo  thai  t.lio  highMi  oiDcloiicy  cotilil  be 

raaliMd  in  tl>U  way,  as  some  have  otMrtiea. 

In  France  tl  te  ptefeired  to  employ  a  i^enuine  aic,  with  »  jjro«- 
ann  of  U  voTbi,  oonMponding  to  a  aeporation  of  -Imin.  bo  i<miu, 
(or  Ibe  oarreot  of  2S  oroporep.  nnd  eipaainK  th«  bright  Hurfaooa. 
The  {Mut  played  u  ■  ligbtioK  oKent  by  tnwe  ti  thon  shawn  by 
Clio  carvo  of  light-dietribution,  which  OHunici*  Iho  nppoii.raiioo  of  a 
buLtcrflf ,  Fig.  M,  giving  maxima  In  dirmtionn  having  an  inclina- 
nation  of  'iAdeg.,  tlie  superiority  of  which  over  the  hnmnntal  inl«n- 
nty  booonioe  more  marked  as  the  Mpuration  U  tnndu  k">^^<'- 
Itariniie  Brighlaut.—Xt  would  mORi  that  the  maximum  intrinnic 
igbtnetB  OQifht  to  be  leee  Iban  in  tbe  coae  nf  tho  oontiiiuoun- 
nirent  arc,  «irioo  each  anrfaoe  only  aoW  »s  s  {X>«itivo  ixiln  liiirina 
no  alternation  in  iiv«ry  tiro,  and  oven  Iom,  mid  oaii  thu"  onnl 
luring  tbe  rvmnindor  of  oocli  poriod.  Aa  a  matter  of  fact,  tlii^  ia 
tlMCDao  with  urea  of  verymaall  activity  (8  to  10  nnipiiiaa),  but  in 
tiuweaf  SSamneroaond  opwardii,  the  iwHod  of  extinotion  being 
Torjr  abort,  and  each  cniUr  being  unnlloi'  than  the  avcragoitit«iiiiity 
wonld  require,  tbe  meatnreinente  inodo  wii-h  tho  l.n  Chat«Uor 
mrophotometer  at  a  fretiuency  of  liO  havn  not  »hown  a»y  apprc- 
CMble  dilferenca.  The  muimum  brightneM  dom  not  ovon  vary  to 
any  uxttint  with  tho  inteniiiy  or  with  the  aepuratiou.  But  tho 
■BOM  reeerralioo*  u  in  ibo  cm«  of  the  uontinuotu  onrrent,  miiat 
be  made  aa  far  aa  tbeavorago  brixhtnexs  is  oonoenied, 

Pr»a.koi  Bffwl  trith  Differfiit  CHrrtnl-t. —To  approdato  the 
nltimato  eDbot  in  the  optical  upparalui?.  wo  come  back  then  once 
more  to  tho  quoation  of  occultstionH.  The  bi'fooal  arrangement 
deriaed  by  Iniprctor  (Icnontl  Boutdellea,  whicb  comiiita  in  placing 
the  focuii  of  the  dioptrii!  dram.  Fig.  9,  nl  tho  centre  of  the 
iaeoiideeeent  |ian  of  tho  Inwor  (tarbon,  and  tho  tocui  of  tho  cata- 
dioptric  rtngn  at  tho  centre  of  tho  inrandtucent  port  of  tho  uppor 
oaRMO,  theoretically  allowa  of  nearly  all  the  focal  ray*  of  tho 
qaratnn.  Fig.  9,  pMiiog  by  the  aurfaoea  of  maximum  briglitneaa. 
at  In  practice  this  maximum  efficiency  is  not  realiiied,  owing  to 
ritable  oc^ulttttionB,  and  to  an  effect  nniLlogouB  to  thut  already 
Dbsd  out  in  the  quo  of  continuoun  cunontii.  Tho  power  of  the 
I  ttiU  ineieaaoa  with  the  intensity  of  tho  current,  as  is  shown 
_  ,'  the  loUowbig  table,  whii^h  I  borrow  from  the  papor  already 
*t|iioted,  only  adding  the  column  of  true  elficienclee.-f 
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The  ciplonatian  of  this  phcnomenun  might  bo  s>ou[rht  in  the  same 

CAuata  ai  in  the  ewe  of  rontinuon*  current*.     Honovor  that  may 

LibOi  a«  the  lumlnouB  power  only  incroaac4  elightly  in  compart^n  to 

'Uie  expenditure  of  energy,  th(<rc  c>utd  bo  no  advantjkge  in  going 

farther  in  lilt*  direolion,  and  it  would  be  iireforiiblo,  in  accordance 

H-ith  the  curious  ubeervnliun  of  M.   Bourdeilet,!  to  unite  several 

I  Jighta  of  emidl  intoneity  in  nepatnte  lonsoB. 

Howerer,   if  wo   have   to  (Employ   later   on   leiinee    of  greater 
netare  (third,  nocond.  and  [imt  order),  tho  period  of  brightnom 

6 lee*  tlian  tho  maiimoin  time  of  ptrcoption.S  all  the  light 
bo  DtltUed,  and  even  admitting  that  tho  brlKhtnoH  would 
ramain  tbe  xamo,  there  would  be  an  advantage  in  increasing, 
wliliin  oertuin  tiintte,  the  power  of  the  arc 

(To  bt  evnlimitd,) 


TRADB  NOTES  AND  NOVELTIES. 


8T0SEWABE  CONDOTTS. 

A  Dew  tjiM  of  oondait  for  nndorgrnund  nuuna  boa  been 

brtxight  out  by  Moaen-  Doulton  and  Co.,  and  liai  been  on  risw 

thu  and   last  week  at  their  ehuwroume,  Albert  Embankment, 

Lunbcth,  S.E.     The  cotiduil,  whicb  we  illuatrate  herewith,  ia 

^Inftde  of  hi^hl^  vitrified  atonawaro,  and  of  rectangular  and  cir- 

iMlar  foim.     ii  i>  made  in  lengths  of  3ft.,  niid  with  two  or  more 

ttepeTale  ducta  or  way*.     There  are  aeverol  luelhuda  of  K>ining 

I  the  lengthi  of  casing  or  conduit ;  one  pLin  is  shown  in  Vrg.  1, 

~  wbieb  i«  a  croea-sectiou  at  the  joiut  of  a  three<way  conduit.     In, 

thie  case  the  eoda  of  the  ceeing  when  brought  together  aia 

Upj    X  rouud  with  a  band  of  prepared  canvu  and  enoloeed  in 

*  "  UeuMire  aur  lea  Pfaaeea  EloGtriquen,"  Plat«  I-,  ITig.  4. 

i  Hieee  flgurea  have  no  concrete  meaning,  they  are  merely 

_  i  Sm  Kotiee  nr  lea  appanill*   prjaentfa    a   rExpoeition  do 
TiiBiigo,  p.  74. 

S  Bee  my  paper,  "Surta  peccopttoo  de«  lonx  au  \xiiat.  de  vu« 
phyaioloKi>inc. 


a  stoneware  trough  opeu  at  the  top.  Before  being  placed  iB 
positiou,  the  lower  interior  surface  of  the  trough  reoeivea  a 
Layer  of  Portknd  cement,  whicb  cannot  ontor  be>weBn  the 
caainfii  owing  to  the  canvaa  band.  Tho  next  operation  is 
to  fiU  the  trough  to  it*  upper  odgo  with  cement,  and  _  by 
this  meaoB  it  ia  poaaible  to  rapidly  make  a  reliable  joint. 


no,  1. 

lo  aomo  CABBS  it  is  neceasary  to  oconomise  apace,  atid  under 
auch  ciroumsEiinces  unother  method  of  jointing  nifty  be  adopted, 
ns  in  Fig.  2.  This  is  to  substitute  a  light  CMt-iron  collar  or 
Lrouith  i'lt  the  stonewnre  trmnjh,  ftdoptiiig  tho  aamo  (>Ian  as  in 
the  lirel.  aysteni,  or  the  trough  Tnii,y  be  simply  hllcd  with 
hitumiiioiiH  or  other  cemont,  tho  canvas  luiud  being  also  used, 
For  this  jiurnose  Measrs.  Doulton  Imve  prepared  a  special 
compound,   which   forme  a   very   suitable   and    rapidly'Setting 


Air  A<i*l>vi^  . 


crt>«n»/.i»a"* 


FM.  &— Detail  ol  Joiot 

oemunt.  The  twu  metliuds  described  are  Buffici«Bt  for  evdilUJT 
ret|utreiuenta,  but  where  It  is  deaired  to  keep  the  complete 
aepaniti'.iu  of  the  ducta  whet«  the  length*  are  connDCt«d,  tho 
joint  shown  in  horizontal  aeotion  in  Fig,  3  may  be  tuloptod. 
According  to  thia  arrivngement,  the  lengths  of  the  ciiciag  are 
laid  in  the  coUura  with  a  amall  space  belwuei)  theui-  Then 
motidrela  with  iiidisrubber  IhsuIb,  us  shewn  in  Fig,  4,  are  intro- 
duced in  the  ducts,  and  when  opposite  the  joint  between  the 


<Vm«« 


^4^  AVH  /t*w^ ' 


ns,  ),— llorliODUlBwilloust  JulDl. 

lengths,  are  expanded  by  a  elnipleacrew  arrangement.  Molten 
oement  being  next  poured  in,  this  ftlls  up  the  apace  between  the 
cosing  oxcopt  where  occupied  by  the  manclr^s.  The  cement 
sets  in  two  or  three  miuutos.  and  the  mandrvla  are  then 
unacruwud  and  withdrawn.  This  plan  enables  oaah  duot  to  bo 
kept  entii'i'ly  auiiarute  aiid  continuoua  with  a  uuiforin  section 
thriiughonl  the  whole  Itingth  of  the  conduit.  This  stoneware 
conduit  possesses  giwat  iitivngth,  Insta  showing  in  the  ouoo'  tho 


fe> 


fA) 


rectangular  section  that  it  only  cracked  at  25  tone  lo  tlw  equals 
foot.  It  is  cUimod  that  this  type  of  ooiulait  atTords  a  perfect 
mechanicnl  protection  \m  insulated  C&blM,  that  tho  niat«rial  ia 
trnperiahable,  and  th^il  it  is  i^cap.  Meaera.  DoulUm  ako  show 
atMieware  tubee  provided  with  solf-iitting  vatertaght  joinla,  the 
arrangement  being  tho  use  of  bilurocn  cast  on  to  tnc  ends  of  the 
pipee ;  also  connection  boxes  aa  used  at  Derby  and  W]ut«haran, 
and  improved  insulators  for  bare  copper  mains.  These  inau> 
UloTS,  instead  of  being  ^lOblded  end  made  separately,  are 
praieed  through  a  die  aoil  cut  up  In  leitstha,  and  have  b««u 
adopted  at  Oldnau)  and  Aberdeen. 
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CROMPTON  AND  CO- 
Onr  financial  contemporary,  the  Financial  Times, 
has  an  articlv  in  yesterday's  issue  entitled  "  Klcctric 
Darkness,"  criticising  a  letter  scut  by  the  secretary 
of  Messrs.  Crompton  and  Co.  in  reply  to  a  corre- 
spondent. We  are  not  much  concerned  with  the 
statements  in  this  article,  becaase,  if  ueccssary,  the 
whole  criticism  can  be  shown  to  be  of  the  very 
flimsiest  description.  If  the  Financial  Times 
desired  to  criticise  a  balance-sheet  it  might  do 
so  iu  the  ordinary  manner  and  not  through 
a  reply  to  a  correspondent.  Mr.  Reeves  can 
take  caro  of  himself  withoat  our  aid,  but 
there  is  a  principle  behind  this  aetion  with  which 
we  wish  to  deal.  Our  reading  of  the  Financial 
Titnes  may  be  wrong,  bnt  its  action  seems  to  us  to 
be  this :  A  friend  of  the  paper— whether  really  an 
intending  investor  or  not ;  we  ima^ue  not— writes 
to  the  secretary  of  the  company  before  the  balance- 
sheet  is  out,  asking  for  information  in  view  of  invest- 
ment. Our  interpretation  is  that  the  authorities  of 
the  paper  wanted  to  elicit  some  information  for  their 
own  purposeSf  and  not  for  tho  purposes  of  a  bom 
fide  investor,  and  took  this  round-about-way  of 
obtaining  it,  instead  of  going  straight  to  the  mark 
tbeitiselves,  where  they  would  have  got  cither  a 
positive  or  a  negative  quantity  of  information.  This 
roiiiid-about  action,  if  it  exists,  puts  a  secretary  into 
A  queer  position.  He  may  desire  to  give  a  boi}d  fide  ^ 
investor  alt  possible  information,  tbiiikiiig  it  is  infor-  fl 
uiatjou  given  from  man  to  man,  and  not  intended  to 
be  used  or  seen  hy  third  parties.  In  the  particular 
case  under  discusBion,  the  secretary  referred  to  tho 
probability  of  the  balance-sheet  being  somewhat 
similar  to  that  of  the  preceding  twelve  months, 
but  it  turned  out  that  there  were  differences  ■ 
to  which  the  Finaneial  Thnes  is  not  slow 
to  call  attention.  The  reply  of  the  secretary 
that  there  had  been  a  large  abnormal  expenditm^  fl 
during  the  year,  and  at  the  time  he  wrote  it  was  ^ 
midcr  discussion  to  deal  with  this  expenditure  in 
one  way  while  subsequently  it  was  dealt  with  in  fl 
another,  is  a  perfect  answer  to  the  adverse  criticism 
that  he  ought  to  have  known  at  the  bogiuuiug  of 
July  how  the  accounts  ending  March  31  stood.  Ha 
did  not  know,  and  yet  he  did  know — that  is,  he  kuew 
the  totals,  but  not  the  method  of  disposal,  a  question 
the  directors  had  not  decided.  Was  the  secretary  for 
the  benefit  of  a  fishing  correspondent — as  proved  by 
the  remarks  iu  the  Financial  Times — to  give  in 
detail  the  items  of  the  accounts  as  made  up  to  fl 
March  31,  explauiing  that  there  had  been  abnormal  ™ 
expenditure  and  bow  it  had  to  be  treated  was  uot 
then  settled,  or  was  he  to  reply  to  the  correspondent 
in  a  general  way,  as  in  fact  he  did  ?  Time  has  showo — 
at  least  we  think  time  and  the  action  of  the  finaocial 
critic  has  shown — that  if  Mr.  Ileeves  had  in  confi- 
dence given  the  exact  figures  at  his  hand,  they  would  ^ 
have  been  used  for  financial  newspaper  purposes,  f 
and  not  confidentially  by.  the  recipient.  There 
is  another  point  iu  this  critic's  Incnbration  we 
should  like  to  be  noticed — his  reference  to  "  ordinary 
shares  "  and  their  treatment  in  the  balaiice-sheet. 
What  had  Mr.  Heevea'  communication  to  do  with 
this?    He  waa  aekei  about  investing  in  profereuoe 
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shares,  &ni,  in  reference  thereto,  said.  "  the  report 
will,  I  believe,  be  of  ft  similar  nature  " — that  is, 
similar  to  last  year — and  no  doubt  had  t  he 
directors  thought  well  to  deal  differetitly  with 
the  abnormal  expenditure  the  report  would 
have  been  similar.  Our  view  of  the  case  is 
this,  that  if  tiimncial  ptipcrs  want  information 
let  them  got  it  in  a  straightforward  manner,  and  not 
use  ordinary  correspondence  for  their  peculiar 
purposes.  Secretaries  of  companies  ought  not  to  he 
compelled  to  think  before  writinfi  letters  that  the 
contents  may  be  used  for  newspaper  work,  and  we 
will  go  further,  and  say  that  newspapers  of  any 
reputation  whatever  ought  to  be  above  using  the 
contents  of  private  lettera  for  their  work.  In  thia 
present  case  the  criticism  in  this  particular  direction 
seems  doubly  unfortunate.  Directors  as  a  rule 
an  not  too  eager  to  saddle  any  one  year's 
revenue  with  extra  expenditure,  and  if  possible 
will  put  it  to  capital  account  or  suspense  account, 
01  anywhere  not  to  interfere  with  the  dividend.  lu 
thia  inataucc  the  directors  took  a  wiser  course  and 
paid  the  account  out  of  revenue.  We  think  they 
were  right,  and  commend  them  for  so  doing, 
because  we  think  the  concern  has  more  than 
enough  capital  to  provide  dividends  for  already. 
If  we  were  to  criticise  the  balance-sheet  it 
would  he  to  argue  the  general  point  that  no 
preference  shares  or  debenture  stock  ought  in  any 
concern  to  carry  more  than  .1  per  cent.  In  reply  to 
this  we  should  be  told  :  you  won't  get  money  for 
any  concern  under  unch  conditions.  Rubbish ! 
Now,  as  heretofore,  most  investments  for  higher 
dividends  tban  5  per  cent,  are  risky.  This  very 
balance-sheet  shows  that  under  ordinary  conditions 
at  least  5  per  cent,  on  iZTSiLKIO  is  and  can  easily  he 
earned,  and  the  path  of  directors  would  bo  smoother 
if  that  were  the  goal  rather  tban  a  higher  percentage 
on  the  greater  port  of  the  capital  and  none  on  the 
remainder. 


EDISON-SWAN. 
The  balance-sheet  of  this  company  given  in  our 
lost  issue,  and  the  report  of  the  meeting  as  given  in 
oar  issue  to-day,  form  perhaps  the  most  interesting 
company  history  of  the  year.  The  chairman 
directed  bis  attention  partly  to  the  future.  The 
period  of  competition  is  coming  along,  patents  are 
about  to  expire,  and  it  becomes  important  to  the 
shareholders  to  ascertain  how  much,  if  any,  their 
business  will  he  affected.  Our  contention  with 
regard  to  all  companies  purchasing  and  working 
patents  Is  tbat  by  law  they  have  given  them  a 
close  period  during  which  there  is  no  competition, 
and  during  which,  if  the  patents  are  worth  any- 
tbiug.  a  business  can  be  estabtishcd.  An  established 
business  is  valuable,  the  value  being  expressed  as 
good  will.  A  rightly-conducted  concern  when  the 
patents  lapse  should  have  a  goodwill  as  valuable  as 
the  cost  of  the  patents,  or,  rather,  as  valuable  as  the 
amount  they  stand  for  in  the  balance-sheet  at  the 
expiration  of  the  patents.  The  crux  of  this  balance- 
sheet  is  the  item  £'21'2,t£4I— cost  of  patents,  etc. 
Can  this  amount  in  future  bu  charged  against  good- 
will?   We  think  not.    It  is  too  high,  especially  as 


there  is  a  deferred  amount  of  i:'II7,800  to  the 
same  account.  Mr.  Edison  and  his  colleagues  have 
not  taken  much  out  of  this  company  for  their 
nominal  holding,  they  participate  in  the  current 
distribution  of  profit,  and  this  is  the  first  time  they 
have  participated.  The  chairman,  in  his  remarks, 
was  cautious  in  promising  participation  in  future 
profits  by  these  shares.  He  hopes  they  will,  but  the 
directors  first  look  to  other  shareholders.  What  is 
the  outlook  ?  Throughout  the  length  and  breadth 
of  the  land  travellers  for  continental  firms  ate 
offering  lamps  at  Is.  each,  as  against  the  3s.  9d. 
charged  by  the  Rdison-Swan  Company.  If  the 
company  has  to  reduce  its  price  to  a  similar 
amount,  its  income  must  be  enormously  de- 
creased, for  we  certainly  shall  not  have  a  suffi- 
cient increase  in  the  cousomption  during  the 
next  year  to  make  up  for  this  bnge  drop.  Of 
course,  most  people  know  that  the  company  still 
controls  certain  patents  relating  to  holders  which 
makes  their  position  far  stronger  than  if  they 
were  wholly  dependent  upon  the  lamp  patents. 
Still,  with  all  their  advantages,  the  outlook  is 
far  from  pleasant,  though  we  agree  that  within 
a  few  years  the  use  of  lamps  will  enormously 
increase.  There  is  one  point  to  be  considered 
which  is  generally  overlooked  that  may  tell  in  favoiafl 
of  the  company.  It  is  almost  certaio  that  no  incan^ 
descent  lamp  is  made  according  to  patent  specifica* 
tion.  Improvements  in  manufacture  have  been 
made,  and  the  experience  of  manufacture  should 
give  this  company  a  great  pull  over  their 
rivals.  The  lamps  offered  at  these  cheap 
rates  have  not  been  tried,  and  when  tried 
may  be  found  wanting,  so  that  trustworthy  lamps 
will  still  fetch  a  higher  price,  and  be  eagerly  sought 
after.  There  are  probably  some  trade  secrets  not 
embodied  in  patents  which  tend  to  the  making  of 
the  better  article.  It  remains  to  be  seen  then  wh 
the  ultimate  effect  on  prices  may  he. 


ON  LIGHT  AND  OTHER  HIGH-FREQUENCY 

PHENOMENA.* 

BY     MKOI..\    TKSLA. 

fOmdiancd  from  pagt  S3.} 

In  iheoe  «iiper!iueniif  Uio  km  acU  to  two  oiipoaita  w«y«  in  i  . 
milling-  Uie  d«f;iM  pf  Uio  iiicandMCVnco  ot  tno  fllanunu — that 
by  conveoUon  :kiid  boinlNinlinoiit.  Tlio  tiliclior  tliO  (r«qaonoy  on 
poUDtUl  ol  tho  cuirenU,  tlie  courv  iiupariikiil  bacomM  tbo  bom- 
banlmont.  Tho  ooni-oction,  on  the  uunliary.Hliould  b«tJie«uiaUor, 
the  hisher  tho  frc(|uoncy.  \Vh«n  tlio  oumnU  an  atwxly,  thera  La 
[■rnclilcHliy  no  bainbardnuint,  »nd  conTeccJoo  may  therolore  with 
fiiioli  ciirreiiUi  tUKOConslderabty  modify  tho  detCfM  of  uicanclaicnnee 
And  uroduce  rMulMtimilM' W  thaw  Jaat  boforo  phown.  Tliui,  it 
Iwo  lamp*  exa«lly  slik«,  one  Mhauewd  und  on«  notazhau'tcd.  am 
connected  iu  multiple  ore  or  Msiea  to  ■>  (lireot*ourrenl  maohtno, 
lliofikment  in  tbe  no«-«xli&uiit«d  Urop  will  roquiro  b  conrid«rably 
gToalot  curroht  to  bo  rondorcd  incnndeocent.  Tbo  ranult  U 
ontircilTduo  tooanvoctioD,  and  the  ofTocC  in  tho  tnoro  {iromioenb 
tlio  thlnnor  tlio  flliunoDU  Prof.  Ayrton  mod  Mr.  Kitgour  Boma 
tiinu  n^  (lublliihed  iiuAntlUtlvc  rarulln  conn?riiiDi{  i£c  thermal 
einiiwTily  by  radi»liori  and  conivctloii  In  which  tho  olEMt  of  thin 
iHr«a  woa  clearly  ehovn.  Thi»  cflect  may  be  *lrikin|[ly  tUugUatfd 
by_  praporin];  n  number  o(  small  «tiort  glAM  lube*,  ouch  oon* 
taininit  through  itJi  luia  thu  thinnest  obUkinable  )>tiiliT>iim  wir«. 
K  thoto  tub^  be  highly  oibnusted.  a  nunibot  of  ilieiu  nuy  b« 
fxinnoctod  ui  malliuln  arc  to  a  diiect-cumiM  uiBcbiiie.  and  aU  ot 
iho  wliM  may  be  topt  ab  ineaadotcoae*  with  a  ■OMller  ounonb 
Ihan  Uial  t«i)uir«d  t«  render  IncandeMenta  riofilc  on*  of  tiM  wir 

*  A  looluiv  deIiT«iud  before   Uio  Fnuiklln  Iiutttutc.  at  Phib 
delpbiu,   February  'H,    l9ii3;JmA   befure  lite  National   RIeolrlo 
Li^tit  AsMcktion.  al  St.  Unii*.  Ho..  Manli  l.tft^ 
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if  th«  tnbv  b»  nob  exbuiotod.  Could  the  tobea  be  m  highly 
«ihaueti«d  that  eoDveclion  would  be  nil.  them  the  ralftUve  kmoaiite 
o(  liMt  Kiven  off  bjr  coaroetlon  and  mdintion  rould  bs  doUrmiuod 
wiihoul  the  difficulUo*  attondlDK  Lh«ruiftl  aiinntiuilva  tau»ur«- 
menta.  If  a  lource  of  olvctric  irapiil»m  of  hiKti  (reqiionoy  and  rery 
high  poMnCial  ti  employed,  a  elUl  grMter  number  of  the  tubai  may 
be  tokon,  nnd  the  wir««  r«ud«red  incandoaoonl  by  n  cuncnt  not 
capable  of  warming  pemptibly  n  wire  of  the  mrio  'ho  immantod 
(n  air  al  ordinary  [ireeauro,  aitd  coDTOylng  tbo  energy  to  all  of 
them. 

1  may  here  doaeribc  a  reautt  irlnrh  {■  *t.ill  nioru  int«reHting, 
and  to  nhii^h  I  hovo  boon  l«d  by  Ihe  obsari-nUon  of  thcnc  phono, 
inena.  1  notod  that  oinall  dilleruiicvK  in  t.lie  dMisity  of  the  air 
prodacod  n  non*Idomble  dilTerBnce  in  the  dBdrec  of  incandntponco 
of  tbo  irirG*,  and  1  thought  that,  ainoo  in  ■  tube  through  which  a 
luminous  dlwhargv  io  pauod  the  Ba%  ia  gonorally  not  of  uniform 
don»(tv.  a  rery  thin  wire  coiitAJnod  in  tho  tube  miitht  be  rendered 
lnciuiiie«oent  at  certain  place*  of  *ina[lsr  denaily  oT  the  giui,  wliile 
it  would  remain  dark  nt  tlio  placw  of  greater  denirity,  where  tbo 
ConTocCion  would  bo  groatt^r  and  the  bouibardment  lou  intonao. 
Accordingly  a  mbo.  i.  wa«  iireuared,  aa  itiuatratod  In  Fig.  -23, 
which  eontalnod  lliioiigb  tho  middlu  n  very  lino  platinum  viro,  «r. 
The  tubo  wa*  eihausted  to  a  modurntc  doKroo.  and  It  wn»  found 
that  whon  It  «■»*  atlucbad  to  tho  torminnl  of  a  high>fro(iiiericy  coil 
the  platiniitn  wiru,  ic,  would,  indeed,  beoonio  Incunilwcenl  in 
patchu,  aa  illtiBlivled  in  t^g.  'JS.  Ijitar,  a  nnuibur  of  tlioae  tubes 
with  one  or  more  wirca  were  i>rc[iar(id.  each  allowing  thin  reiult. 
Tlio  oRoot  waa  beat  nouid  vvlioii  t.lie  striaMd  diacfaatgn  occurred  in 
tliQ  tube,  but  was  olno  proiliioed  whon  tho  >triT  wore  not  viaiblo, 
■howing  that  evnn  thou  the  gaa  in  tho  tube  wan  not  of  uniform 
donalty.  Tho  (Kwitlori  of  tho  atriar  wna  gonorally  nuch  that  tlie 
narcfactlona  cormpondcd  to  the  placca  of  incandoacanceorgToater 
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brigbtnew  on  the  wiru.  "'.  But  in  a  few  itiatanoen  it  was  noted 
thai  t<)io  bright  i|Hita  on  the  wiru  wuro  cox-evod  by  Ihu  denae  piirtu 
o<  tho  ntriatud  diicjiacgu.  jui  iiidicntoJ  by  f  in  Fig.  23,  though  ilie 
ofToct  vaa  barely  iwrcoptiblo.  Thi>  wo*  oiplainod  in  a  plauniblo 
way  by  oaiamlng  tliat  tlio  oonvci^tlnn  uai  not  widely  dilWont  in 
the  dOQW  nnd  rnroflod  |>lai'<u  of  tho  >>4'lalo<l  dlai^hargo.  It  it,  in 
fact,  nfloa  obrarvod  m  Imtbii  that,  iin<1ar  certain  c^nilitionn,  » 
thin  wire  io  brought  (^  liiglior  incaniliwconoo  when  tho  ait  iv  not 
loo  highly  rarefiou.  ThiF  is  tho  uiw  whon  tbo  potontial  of  the  foil 
ia  not  high  unough  for  the  vacuum,  but  tbo  renult  may  bo  attri 
butod  to  many  different  cauaoa.  In  all  eoaoi  thia  curioun  phono- 
mooon  of  inoandcsc^onoD  diutppcara  whon  tho  tube,  or  rather  tbo 
wire,  ocfjuiroa  tbrooghnut  a  umfoi'ni  t«m)inrnturc. 

Diarogiudlng  now  tho  modifying  clfoct  of  convection,  there  are 
then  tH'o  diatinct  oauaoa  which  doturuiiiie  tlio  inouii'kwoenoe  oF  a 
wlrcorBlament  with  varying  ourrenta— that  it.  ounduction  current 
and  bombardment.  U'lth  iteady  currenla  we  bavo  to  deal  only 
with  tho  former  of  thooo  two  caunea.  and  tho  beating  otfoct  Ij  a 
rainimum,  ninco  tho  reiiatanco  is  loaat  la  itoady  How.  Whon  the 
Durront  ia  a  varying  ono,  tho  roalatance  ia  gTeat«r,  and  hence 
tha  heating  R:feot  u  incr«aaed.  Tbufi,  If  ch«  rate  of  change  of  tbe 
current  la  very  great,  the  rulatauoe  may  Increase  to  auoh  an 
extent  that  Ibe  Dlainent  is  brought  la  iooandeaoenee  with  in- 
approciable  ourreuta,  and  we  are  able  to  t^e  a  abort  and  tbiek 
block  of  oarbon  or  other  material  and  bring  it  to  bright  incan- 
doaoeace  with  a  current  incomparably  tmaller  thoD  tliat  required 
to  bring  to  tho  aiune  degree  of  inoandooeenco  an  ordinary  thin 
lamp  fllainent  with  a  ataady  or  low'frvqooncy  current.  TliM 
reanltta  Imporlant,  and  Uluairatw  how  rapidly  our  view»  on  these 
aubjecia  are  ehatigfog,  and  bow  quickly  our  field  of  knowledge  ia 
nlwiditig.  in  we  art  of  inoandeacent  lighting,  to  view  thia 
iMalt  (u  one  oapoot  only,  it  haa  been  commonly  considorod  an  an 


oaacintial  nxnilrement  for  inoUoal  euooeaa  that  the  latnp  Alamcut 
Khoald  bo  thin  end  of  hlgb  MBietance.  But  now  we  know  tbat 
tho  roalHtanco  of  Ihe  steady  Row  of  the  filament  doec  not  mean 
anything ;  the  filamonti  might  aa  welt  be  iihort  and  thick,  for  it  it 
be  immur«od  in  raretied  gas  it  will  become  incnndoacent  by  tho 
paMage  of  a  amall  curronlv  It  atl  dopaiide  on  the  (rotiuoncr  and 
potential  of  the  currents.  We  may  concludu  from  this  that  it 
would  bo  of  advantdgo,  ao  far  aa  the  lamp  U  considoreil,  to  employ 
high  frequonctea  for  lighting.  »■  thoy  iM<,w  the  uao  of  aliort  and 
tliick  filaments  and  ainoller  curronta. 

If  a  wire  or  fHatoent  bo  Immeraod  In  a  homogoneoua  medium, 
all  the  boating  ia  due  to  true  conduction  current,  but  if  it  be 
oncloaed  in  an  exhaualod  rmml  the  conditions  are  entirely 
dtlleront.  Hero  the  gaa  begins  to  aot  nnd  the  heating  effect  of 
tho  conduction  current,  na  u  shown  in  mnny  oi  peri  men  ta,  may  be 
very  amall  comjierod  with  that  of  tho  biimbardmont.  Thfc  l» 
ea|>ecialty  iho  cnae  It  the  circuit  la  not  i^loiod,  nnd  tho  potentiab, 
of  courae,  very  high.  Sappoto  n  Hun  l^lainont  oncloaod  in  an 
exhauatea  veaael  be  oonneotM  with  ono  of  iu  eiidn  M  tho  terminal 
of  a  high'tonaion  cull  and  witli  ita  other  onil  to  a  largo  Inauloted 
plate.  Though  the  circuit  ia  not  cloBod,  thu  liliiiiiuul,  an  t  have 
Deforo  (bown,  ia  brought  to  incondcaocnce.  If  tho  frmjneiicy  and 
potential  bo  oomparatlvoly  low,  tho  flUmcnt  ii  boat«d  by  tho 
current  paaalng  through  It.     If  thn  froiiunncy  and   jiotontiaf.  and 

Erir)ui|)a)ly  the  hillor.  bo  incroawil,  the  iii*ulatod  plato  need  bo 
ut  very  ainall.  or  may  hu  done  away  with  entirely)  atill,  the 
filament  will  becoino  incundutii-ont.  |)rnctiuiilly  nil  the  heating 
being  then  duo  to  the  bombardment.  A  pruolical  way  of  com- 
bining both  the  olToctg  of  conduction  current  and  boiobardiuent  ia 
illustrated  in  Fig.  H,  in  which  an  ordinary  Ump  ia  ahown  pro- 
vided with  a  very  thin  lilamoni,  which  haa  ono  of  the  otidi  of  the 
latter  connected   tOH^hade  wrving  the  purpoao  of  tho  inaulated 

tlat«,  and  the  other  rod  tu  the  tvrmiiial  of  H  h!gh*tonalon  aouroe. 
b  ahould  not  be  thought  that  only  raroiled  gaa  t«  an  Important 
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laotor  in  tho  htnling  of  a  oonJuctoi'  by  varying  ciirrenla,  but  gaa 
at  ordinary  proeauio  miy  bei>ome  iuijiortant  if  the  potentwl 
dilToroncc  and  f(ci|uency  of  thu  curri<nt«  i*  oxcexi^iva.  On  tbia 
■ubjoct  I  have  alrootly  stated  that  when  ii  ouniluotor  ia  luaoil  by  a 
atroko  of  lightning,  the  current  through  it  may  be  exoeoditigly 
iniall,  not  even  aulKcient  to  heat  the  conductor  pctccptibly,  were 
the  latter  immersed  in  a  homogeneuun  moilium. 

From  the  preceding  it  is  olotir  t.hat  when  a  conductor  of  high 
resistaiicu  in  cunneotud  to  the  tvriniiinia  of  a  aoui'co  of  high- 
frotiuoncy  currants  of  high  jxttontjal  there  may  ocGur  conBlderable 
diaaipation  of  energy,  iiriiiclpally  on  the  onda  nl  the  conductor,  in 
con*of[unnco  of  the  action  of  the  gaa  "lurroiinding  thu  conduclijr. 
Owing  to  thia,  thu  ciirrt>ut  through  a  section  of  tho  conductor  at  a 
poinl'inidway  between  it*  end»  may  he  much  smaller  than  through 
a  sevtiun  near  the  eadn.  Furtherciiore.  the  current  paatoa 
principally  throui;!]  th«^  outer  portions  of  the  conductor,  but  thU 
effect  ia  to  be  diatinguiahcd  liom  the  akin  offoot  as  ordinarily 
interpreted,  for  the  latter  would  or  ahould  occur  also  in  a  con- 
tlnuoui  incom press ible  medhim.  If  a  groat  many  Inoandeacent 
tamp*  are  connected  in  fieriea  to  a  sonrce  of  auch  currents  the 
lamps  at  the  ends  may  burn  brightly,  whereas  those  in  the  middle 
may  remain  entirely  ditrk.  This  la  due  principally  to  bombard- 
ment, aa  before  sUi«<).  But  even  if  the  currents  be  slcndy,  pro- 
vided  the  diOcrcncc  of  potential  be  very  great,  the  lHin|is  at  the 
enda  will  burn  more  brightly  than  those  in  the  middle.  In  aneh 
caae  there  ia  no  rhythmical  bombardment  and  (ho  rtvult  ia  pn>- 
ducod  entirely  by  leakage,  Thi^  leakage  or  dissipation  into  space 
when  tbe  tenaion  1*  high  ia  considerable  when  incandeacanl  lajupa 
are  uaed,  and  atill  more  oonsldcrabtc  with  area,  for  the  latter  act 
like  ilamaa.  Ueoerally,  of  course,  the  dissipation  is  much  smaller 
with  Btaady  than  with  varying  currenta, 

I  batie  contrived  an  oiperimant  which  illuatratoa  tn  an  laterest- 
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rUed  by  Menn.  Johntea  Brox.,  Now>«troet,  wiu>  then 
I  of  in  Uw  committooTootn,  ilio  oii);i[ii-*i<  aieniiwhilo  running 
riy.  Aft«r  t«k  t,b«  ol«etrieiatiii  nwitchod  tba  slt«riiatoi'>  on  to 
Um  oouiibua  bftn  at  tlic  lULion,  and  tliortiy  before  «  qunrlcr  juuit 
(even  o'dock  r-onnollloi  Oiuton.  c^hainoAD  of  tho  oomniittco.  nnd 
Counctllor  Mnnhnll.  vioe-rlininnnii,  liavint>  Utkoii  up  poiiltomi  by 
thonn^iiit  bonnlx,  rexiHWtivol)' Dwitcbetl  on  the  No.  land  No.'.' 
drmkts  siniil  afiplnuiw,  tha  ligliU  io  tlio  t«vrii  beinj;  immediBtcly 
«l*rt«il.  fire  minutiM  afterwanls  a  lelepihone  luMoatp  wtut 
received  to  tlw  eSscl  thftl  Uio  tights  in  the  To*(i  llall,  Ihe 
Marlcet  HaU.  kiid  tho  cuMn  atroalji  wore  bui-nin^-  ntciwlity.  Tlie 
■lAtJon  it*«lf  i*  li(rht«d  br  mnAni  of  arc  and  incnndonoont  lampa. 
The  wiring  i*  by  Mr.  Alfred  Sykw,  of  Tnrnbridgn,  Hiiddninllcld. 

Kr.  A.  S.  MoBBlaln  |^vi>  an  luicaiinl  of  tho  (^'rOrimrMtiiin'i'  niider- 
taklD^  (or  mpfilyin^  olMlria  lij^liU  in  wbicli  h«  elat«d  ino«'>  of  tJie 
fact*  K'l'Hn  ulKivi».  In  conoludioi;.  be  obMrv«d  tlist  it  would,  ut 
mine,  be  understood  ilint  in  tho  int«r«aU  of  tbe  undi^r Inking  it 
was  very  dwiinble  to  hnvc  lui  mony  oonnimen  m  powibJo  con- 
nected with  tlM  mnini,  no  that  tho  mochiaery.  wlicn  runninK, 
would  bn  mpplylne  mmo  coniildoniblo  (janntaty  of  lit;bt.  Tno 
malm  htid  l>wn  *o  ialr^  in  tbe  o«nlr*  of  tho  town  chnt  any  noo' 
■u(n«r«  could  be  r«fi«h«d  by  very  t-Yigbt  oxl«n>ion  of  llio  niAin«, 
and  it  Wat  hoped,  now  that>  Uis  lik'ht  conlil  bo  teen  snd  it»  good 
qvalitieo  admired.  thoKu  who  hod  Men  liuHitaling  wuulil  itond  i[i 
llwir  appljCIl^ioIlll  JTnincdintrly. 

Cwmelltor  GatrtoB  prwidod  in  tho  ranimittooroom  at  a  con- 
vtvial  caramon tul  nftnr  the  lnaiit;unktion.  nnd  ihnnkcd  those 
prcaont  (or  their  iit1«ndnnce.  CMin«ll]*r  Ma>«baU  ntao  ipnko. 
a*  dl<l  AManoan  Olandliiiilag  and  Al4l«riiiiui  Halitti,  wliilo 
the  Mayor  i>ti)pi.'"i«'l  Ibu  ■■Contructj^m,"  ut  nhii-h  tiHi«t.  Mr, 
lIMid*j  rtnpoodeil,  obnett-in^  thnt  n«  Far  lu  l.hu  Kriii^h  Elw- 
Iricol  Bn^neerint;  Company  wiu  vonccmi.'d,  it  wnx  in  a  very 
antiBfactory  itisto.  It  wiu  not  tho  lirib  opjiortunity  ho  hnd 
hod  of  tncclinK  member*  of  that  eommittoo.  Ncutly  two  yea™  mga 
lie  vaa  at  Bournomoiith.  when  tho  comnnttco.  who  ware  ga\ag 
tbroughout  tho  country,  CAnio  thnrc.  and  J^o  rtimrrmboix^  thai  «o 
many  (jucatlnnii  wer«  jiut  to  him  thai  hx  mm  nnurly  PihikiiHtpil 
wlcli anBwnrlnt;  thoni.  II«  hiul  been  axkud  to  H^wik  a  fuw  iiurdn 
irilli  reifiirii  to  llio  oiimi^rfinl  [iroupectit  o(  vlwtric  lii-htiiiif-  Thf 
Mibjotit  WIU  hiich  n  wide  otiu  that  he  could  biikc  u  whole  Dvciitnii  in 
dvaliiit:  with  it..  He  proposed  to  R|>Mik  not  on  tho  coKincorini;, 
but  on  tbu  floral  piroi<{)c«t«  of  eloPtrlc  lii^htinK.  opocially  in  n 
cue  like  thein.  ITc  holicTed  thoy  had  thnt  dny  lnnnj;urnt.«d  wliat 
waa  bound  to  be  a  luccmifnl  omnmeroinl  iindorl.iliinj;.  an  yiiM  h>> 
a  itDMiawfal  enKlnaerlnji  one.  Aidcnnan  lluiub  hiul  altaded  t^ 
tho  fact  that  at  certain  (ilaoea  the  conitntttoe  called  tliey  weru 
nob  able  to  got  a  direct  nnswur  in  the  affirmative  iia  to 
wliebher  the  won-ka  paid  n  dividonil  or  not.  Ho  wiu  afraid  tjint 
na  lru«,  bat  tt  moat  be  romembomd  that  in  nxuiy  oAiuuttlio]ioo]il(i 
to  shom  (he  ijutotlon  vim  put  were  the  plonootti  In  HiiddorvlS<ild 
they  had  tlie  advantAjf*  of  heiiplitini;  by  others' oiiwrienoe.  The 
)4ant  they  bad  put  down  and  adoptml  hni}  been  fnlly  tried  ;  ov(^^y 
thinK  that  wao  wonk  or  wrant;  had  been  eliminated,  and  they  hnd 
the  kind  of  plant  thnt  would  ffi''*  tho  most  oHiciont  reimlta  in  every 
way,  and  pvc  iho  leoat  troubto  to  the  poojilc  who  had  lo  work  it. 
Bo  thoattht  tiiat  the  tuecoH  of  tlia  undortakini;  would  not  bn 
dAlayod  I'oiy  lont;.  Ar  to  thn  co«t  of  working,  he  undor«toorl  thny 
had  airangiyi  lo  cliurgfe  lid.  [ler  unit^  Tlieru  was  a  erettl  deul  uf 
oonfuelon  tome  time*  as  to  what  n  unit  wnjt.  He  believed  thnt  in 
Huddenfield  jna  woa  .Is.  a  1,000.  It  that  wan  »o,  thMi  tliey  would 
gM  a*  much  ^ectric  l>i;ht  for  3a.  u  they  eot  ^at  light— thut  wni 
to  «j-,  eioptrioity  at  6d.  a  unit  wn»  cijuivolont  in  liRhl-jrivintt 
power  to  jfM  ot  3«.  n  I.OfJO.  Thcj-  aaw,  ll.oreforo,  time  instead  of 
electric  liiiht  bcit>e  n  do.ir  linht.  It  v/im  nrartlcntly  tbc  lanic  price 
aa  thoy  wora  payioj;  for  their  vim.  Of  rouina  tlirire  worn  niuny 
kdvantaww  connected  with  electrlnliy,  Auoh  on  coolriow  ami 
hesjthtiiuiea*.  and  the  decoralioni<  of  hnii>>e>  wei-o  not  nU'ei'tiiil  at 
ad,  aa  Uibt  were  by  gas.  He  believed  the  udo|itiuii  of  tbu  ulevtrir 
Iwut  would  lower  the  denth  rale.  Then  people  were  finding  that 
tnnr  could  uao  DndoiKround  promiaca  by  auapting  clecttio  litcht 
otMch  would  othci'wi»  be  uaelen.  He  woa  nnt  an  opponent  of 
KM,  on  the  contrary,  hn  wai  a  believer  in  it,  not,  however,  for 
IlKlitlng,  bet  (or  IioaUiw  and  oooklnt;  and  power.  ITo  thought 
i£m«  ought  tiot  to  be  To.ltOO  little  place*,  each  Mndinj;  nnt  it* 
little  column  of  xmuku,  but  that  all  cofti  »hould  be  imlleolM  in  one 
place  and  the  fuel  eupplinj  in  the  form  of  gnu.  The  Knsoi'tr'''^* 
be  believed,  was  the  eiiRino  of  tbo  future.  Nothing  even  now 
eoald  coRi|icte  with  gna  for  ■  amall  onfiine.  l^r  running 
(actohoa  and  for  regulnr  work  frnm  >ii  in  tho  morning  to 
rii  or  forcn  at  niehl.  ho  did  nnc  think  it  would  ever  pay  to 
anpi>Iy  |>ou«r  by  eloclriclty.  »im|>!y  b<ic.iii»n  a  hor«c-piiwor  coat 
M.,  a  unit  belnL-  Cipiftl  l«  MtiOUl  I  h.  p.  At  Nowivwllo,  wham  Mr. 
Mountain  had  been  achoolud — and  in  Mr,  Moiintjiin  thoy  hnd  n 
KmtlMnan  who  had  hnd  a  great  doul  of  eipiTience — eltiotrioity 
was  aupplicd  at  n  lower  rnt«  than  any  other  station  in  the  country 
or  tbe  world.  With  plnnt  whieh  ho  {the  apoaker)  dcwiKned  tbey 
were  producinic  enotgj  at  thn  rate  of  2id.  |i«c  unit,  and  were  idliDg 
It  at  4Jd..  aclanlly  bringing  tho  anlo  price  with  discount  domt  to 
4d.  Al  Ihia  prK'e  it  wax  paying,  and  [Hiving  well.  TTc  bellevod 
tliat  Mr,  Monniaiin  would  do  better  in  Miiddorsflold.  becanae  for 
VBB  thing  h«  had  belter  mginoa.  Then  they  liAd  wat«r  for  con- 
dHiBtng,  and  ohiaper  coal,  and  as  they  had  ouvtoiDers  be  thought 
Uiore  waa  no  doubt  whatever  that  the  nndettaking  would  be  a 
■onnd  commetvial  one  from  the  very  oomirienc«meDti  The  plant 
waa  arranged  in  aneh  a  wny  that  l^oy  could  always  work  it  moat 
eeonomlcialy.  Ho  eonld  congratulate  tho  committee  on  tho  roaolt 
al  ft*  labour*  as  to  the  choice  of  a  syitem,  althongh  his  company 
•naniJac(iB«d  a  laif^  ([uantlty  ot  low-toniion  plant  nawvll  nahich. 
Bnirinacn  were  all  coming  round  to  tho  view  thnt  to  (>«t  over  long 
dli^tieea  they  muit  have  high  tension.    In  Huddtnliold  they 


were  able  to  run  to  Edget^n,  about  two  milu,  whereas  in  Brad, 
ford  they  were  absolutely  limited  by  the  low  toneion  to  a  few 
huridrtvl  yurdr.  In  caoclunoQ.  ho  hud  to  thank  his  colloagnoa, 
-Mr,  MnbooJ  for  currying  oot  tho  work  of  erecting  the  uachlnory, 
iind  nUo  Mr.  (:oi|>cl,  who  waa  ro*]>onsiblo  for  the  onglnooring  of 
such  plnnt,  and  Mr.  RaworLh,  tho  chief  onglnMir  ot  tho  ooniiMiiy, 
As  ncithnr  of  thn  tntl^cr  two  could  be  (inseent,  he  bad  dome  Uiat 
ovnnini;  on  thnlr  liotialf. 

Alderman  Brlgg  pn})KMied  the  health  of  their  chief  engiccer, 
Mr.  Moiinliiin.  He  toferrod  to  the  fact  that  Mr.  MoantaJn  wn«  a 
young  man,  and  romarkod  thnt  the  ability  be  hod  diaplnyod  In 
oarryin^i  out  the  work  no  lai  muat  have  aurprUed  eiNiryonc. 

Mr,  Moantatn  thiknked  tho  eoinpany  (or  the  way  in  which  tliey 
hod  drunk  Ins  Ueallli.  Tho  woik  had  been  a  very  groat  plewture, 
and  he  had  every  confidence  thnt  tho  undertaking  would  be  a 
■uooess. 


COMPANIES'  MEETINGS. 


EDISON  AND  SWAN  UNITED    ELECTRIC   LIGHTING 
COMPANY,  LIMITED- 

The  tenth  annual  meeting  of  tho  ahnreholders  took  plnco  nn 
Fridny  last  at  the  City  Torrainua  Hotol.  E.C  under  the  [H'o»l. 
doncy  of  Mr.  ■!.  Stoats  Forbes  Ichnirmanl.  Tho  aecjotory  (ilr. 
H,  C  tiovor)  read  tbo  notice  calling  the  mooting,  nnd  tho  iV|Kirt 
woii  taken  a*  icud. 

Tlio  Chairman,  in  moving  the  adopliou  o(  tlie  reportv  raid  :  I 
tliiiik  the  iwxFiniijil  jinrt  of  the  luport  in  in  a  nDlahell,  nnd  it  ia 
embrucei!  ii\  tliiFi— thnt  the  gton  rccoipta  of  the  year  nio  tho 
InrgMt  the  Coinjinny  haa  cvor  obtained,  tbo  oxpcnaoc  arc  einctly 
in  the  samo  d««cription,  for  reason*  which  I  will  proaenljy  mora 
exptnin.and  tlie  not  proflt  for  tbo  yonr  luis  boon  Increaaod  by 
£ll,!Ct2.  The  )xultion  of  tbo  Com[inny  i>,  a*  yon  know,  np|>TOcu!h- 
iiil!  n  innment  when  there  will  ben  eon^idernblooliungo— the  (vrlod 
of  piolccLioii  Hill  eipire  in  November,  and  wu  should  have  been 
very  iiiuch  (ailing  in  out  duty  to  you  i(  we  hod  not  nnticijaxtod 
tliul  period  for  nome  yoatn.  We  hnvo  been  working  on  a  well- 
oonsidered  design  for  a  number  of  years,  tho  doalgn  being  iJiat 
wlien  we  emerge  (mm  protection  wo  ahall  bo  prepanMl  tor 
cQinpntition.  I  darcany  wo  aliall  kavo  aomo.  Tlii*  la  tiio  teiitlt 
(^oniplnM  year  of  our  oxietoncc,  and  it  is  wortli  while  culling 
your  iittontinn  to  thotact  tliot  ill  Iho  first  live  yeani  we  |iaid  lio 
dividcnil  Ut  nil,  Hiid  we  began  the  sixth  yeox'  with  an  onormoua 
incuhuB  in  the  nhapif  of  tbe  oomulative  claim  of  tho  "A"  sham- 
hold  Drs—i;  12 1, 000  in  round  ligurei>.  During  tjie  live  succeeding 
ynars  olcctric  lighting  oxtondad  mmewhat  mjildly  In  oomparisoii 
with  the  earlier  years,  and  wo  liavo  bMQ  able  not  onlv  to  |HLy  the 
7  |)or  cent,  prnferontlal  dividend  secured  to  Dba  "A"atareboyors, 
bnt  to  wipe  oti  thnt  considorable  amount  of  £l'.!1.000  i  so  that,  in 
fact,  we  eiiieruu  (rum  tbo  protected  period,  lumngpaid  T  per  cent. 
(or  thu  wh'ile  of  tho  10  yuan,  and  as  rogiudi  this jproscnt  year, 
with  the  nddition  of  3  per  cent,  out  of  tho  prolita.  The  balance  of 
prodt,  you  will  see  on  turning  to  tho  profit  and  losa  ncmunt, 
aninunta  to  £118.042,  and  you  will  alM  Ma  bow  we  prnpote  tc 
appropiiolo  it.  ^Vhen  we  began  tlie  year,  the  bslnnce  of 
atrwats  on  blio  cumulative  "  A  "  shares  amounted  to  ^It,',f61— 
that  waa  the  last  remnatil  of  the  £131,000  which  we  b«gan 
witli  five  year*  ag»  That,  of  courve,  had  to  be  get  rid  of.  and 
it  wDfl  done  by  no  interim  payment  at  tho  end  of  tbo  Rrat  six 
montlia,  in  nddiUon  to  which  wo  paid  3i  por  cent,  for  tbo  hall 
yonr  ended  Docombor  31 — £13,3il~on  tho  "  A  "  »har««i.  Now  wo 
prajKuc  to  make  u)t  tho  T  pw  cent,  prefarenco  dividend  which  the 
"  A  "  aharoa  ore  entitled  to,  nnd,  tor  the  flret  lime  in  our  history, 
the  poaltlon  of  the  "  It "  shares  is  to  be  token  into  acoount  in 
r<i;,'anl  tc  dividend.  This  £117.000  worth  of  shares  repreaenta 
the  inleresl  of  Mr.  Edioon  nnd  his  friends  as  tho  purchuae  [n-ico 
uf  the  patents  and  the  foundini;  oiponsce  of  the  Ediion  ('ompany, 
nnd  is  held  subject  to  this— that  they  participate  to  tho  extent  of 
oiiu-fourth  in  any  proSl  of  the  ondcitaking  after  we  hnvo 
satisfied  tho  7  |«r  cent,  preference  clainia  ot  the  "  A  "  aharoa. 
I  hope  tho  paitictpntlon  of  the  "  B "  ibaree  in  our  profits 
will  endure.  Wo  carry  over  tlie  very  conslderHble  sum  of 
li99,148  i  but  racing  wlint  !>■  before  ns,  we  think  we  should  have 
a  strong  reserve,  and  tlie  liiieclon  have  had  no  hvitation  in  what 
they  conceive  lo  ba  their  duty  to  you  in  recommending  a  10  per 
ceuU  dividend.  Inntond  of  one  which,  of  course,  «■•  poMlblo  if  wo 
bod  trenched  furthei-  on  tho  protii  of  tho  year.  What  we  hate  to 
conHdcr  in  whether  the  proflt  of  the  year,  na  rapraatntad  In  thaae 
Bgum  in  likely  to  bo  roalntainod  In  face  of  the  competltlcn  which, 
at  all  oi>enta.  may  bo  (olorabty  aevore,  We  shall  not  o»i;ape  the 
inovliablo,  and  niiiRt  ondaavour  tohold  our  own.  We  think  that 
with  our  good  organisation,  a  lai^  eonoeolion.  strong  roaerve. 
and  a  good  name,  we  shall  be  able,  if  not  to  Me  suah  Inrge  reaulta 
as  dunng  the  protected  time,  at  all  events  to  reMln  aufficient 
bnsinew  lo  make  tho  dividend  n  very  fair  and  reoMmable  one^ 
What  it  will  bo  no  nun  can  tell ;  but  what  1  do  know  is  that  wa 
ahall  have  to  koop  our  eyea  open  and  put  our  boat  foot  forward  In 
tho  next  two  or  three  years.  WItli  that  view  w«  havo  become 
manufacturoni  a*  wall  aa  lamp  mnkem.  For  a  >«i)r  long  time  we 
werato  bitten  by  the  error*  of  Ihe  two  companies -tbe  Gdiaon 
and  tbe  Swan— in  ontvritig  upon  installation  boalnaM  and  eon- 
tractine  tor  supplies  ul  light  and  ao  forth,  that  wedntorninMl  not 
to  toncn  Uiat  work  until  wo  saw  our  way  vary  clearly  :  th«i«{ow, 
for  a  number  of  years  wo  pumocd  the  humblo  rfllo  of  lamp  maker*. 
lAltcrty  wc  hai'o  merged  into  tlio  bnabSDaa  of  mnnufacturen  ot 
anplumom  (or  ftttinK  and  installation  to  honaes  and  ilwirhnrn.  and 
allnougli  tho  Ua>i>  patent*  oiplrv  In  Novemi.Wi'ai^  ^1%  t^^wac 
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valuable   patwita   in   OMin«ctinn  vith   the  npplinnce*  whii^h  ore 

[  alrtiady   brin|;lne   in   n  <x»>«u)»rHl)ta  annual   Inooiiin,   and   ultirli 

«iit<in<l  ovM  A  towirably  laag  urm  of  jcorv,     In  ii»|i««t  <il  tlnwc 

paluritK.  for  holdsn  and  m  torl.ti.  w«  hav*  POiitinuMi   Ui  iniiiiiifuc' 

ture  Ilium  for  ounatvee,  and  chart^  oun«lveH  I.I10  fume  rujally 

«•  yir  chnryo  our  lipcnf«o>.  aiiH  we   huvu  lic»niwil  a  \atjii!  iiuinbvr 

of  lciuliDf{  litui*  in  the  t;a*tittinK,  tnmplittiiit,-.  and  briunfoundini; 

buMnciu.  who   ar«  com|>«tiDi[   with   u*   in   the  mhim  that  Ihcy 

ftro  bound  tn  Mil  at  tho  Kuan  priiw  oa  wo  Ao.  and  nrn  pnylnjc  un 

I  ft  rojalty.     Of  caunw,  thia  biMlnau  la  ol  t)i«  r-lmiaRtcr  n{  miuij 

I  Vtbem :  tha  Bx«d  eliati>«a  ar*  mnaldtntkl*,  and  i>rc  iiul-  influenced 

.fey  the  number  of  lam)i»Mld.  Theprloeaf  lh»  Ininp  14  (mr  marhed. 

,  ftnd  you  can  produce  a  Isri^fl  number  al  a  niUj  per  lamp  una- 

■iderably  lew  than  a  mnalier  number,  and  we  have  attained  that 

potilion  in  ohich  nc  can   [itoducw  lompn  u  cheaply,  iwrtAinly,  or 

anyone  in  thi»  country,  probably  in   Europo.     The  reputation  of 

the  lamp  aoonui  to  bo  MtabliiJiod.     1  daroaoy  whoTi  tbo  compotl- 

'  tton  com**  on  na  wo  ahall  hnvo  lamp*  from  all   jaiUi— 47ormany 

Knil   the   Continent  jEeiaTally,      Wa   know    pretty  well    what 

Ihwe    tampe    are,    and    have   •   knowledtto    which    ^nnbleit    a» 

to  mfooure  poMibilitie^  and   allbou^,   no  doubt,   tht)   number 

dI   lump!    Botd   may   in    the  tinil    niomcnl   of   thin  oompetition 

I'bo    nffecled,    mote   or    \ta»,    wo    muat    look    to    tlio    k*'"^"^' 

I  dercloproonl  of  tho  buainoic.  and  to  our  bcin^;  able  tn  linlil 
rour  own  in  tho  total  output  of  lani)>i>.  which  niuBt.  year  by  yriLr, 
f  Creatly  Incrotn),  bonaiiw  only  ()uit«  recently  tho  olovtric   llgiit 

bueine*«  neeme  to  have  imiii-ov^d.  One  bun  (he  optnrlunity  of 
readinf;  fn  the  ))a|«r»  the  »|ieooli(jn  uf  (^mtlumen  ramiecttd  with 
electria  lighliu):  oompaiiiL'?.  antl  »«  have  been  inl«r«*lod  to  learn 
[in  that  way  how  Ihe  WeBtmiiiBtur,  tho  St.  JamcaV, the  Metro 
IjwIitMi.  Bml  other  com] >nni«  have  all  Unrelyincrcaaedthenumbor 
Uif  thdr  liithu  All  thii  means  tho  rapid  multiplication  of  lamp*. 
TWheti  tho  timn  cornea  wo  munt  endeavour  to  hold  our  own 
rMlatlvoly  to  tho  ironnral  advance  in  thia  buatnoMi,  wtiioli  I  believe 

II  can  forOMO  will   be  contiii<«rable   durini;   the   next  few   yeara. 

'  There   le  another   thing   to    which    I    should   like   to  call  your 
KtteaUen.      The   gmm  incoms,    itKiludini;   the   slock,    you    will 
Me   U    £84(1.271.   an    at^ainst    il'JI'iZ.OlH    laat    yoir— nn    increuo 
of  £28,?^     The  (jroBB  ex|wiuv*   liavo  been  t'lft3.fi29.  cnnipntiMi 
with  £137,238,  or  mora  by  i;l«,3ft1.  loovinB  a  net  prortl  <.(  £1 1.N.tl 
lIa  addition  to  that  of  Wt  yonr.    That  i;i(i,lllKI  la  intlior  a  lar|re 
[bicrcaao  In  the  oxpnndlturn.  but  Ihla  year,  for  the  tint  time,  we 
Fhave  had  to  boar  the  burden  of  the  Mt^lisbment  ol  a  nninber  of 
[depAte.     Aaonr  bu«ineM  extend*,  people  who  lite  in  the  ^mut 
'  wntie*  ot  induetrj  will  probably  f>«t  tired  of  drawing  their  ^upplica 
fran  Ibe  tactorjr  at  I'onuer'it  End,  therefore  we  were  determined  to 
toy  t^  eaparlment  of  a.  London  dopCt,  and  wo  ojienod  one  in 
ParliHoent-nMet,  WoatrainBter,  where  we  have  done  an  oxtromoly 
f;eo<l  bu*(iM«.  Wo  haro  aloo  opened  another  at  110.  ■.'Hnnunetruvt', 
wEt^ tlkeutiatnot<iry rMTiIle-  InKlditiontothulwodep'itflin  London, 
we  have  opened  oneeoohut  Binningham,  C'unliir,  Livoriiool.  LefHli. 
Kewoaatl^  Hull,  Dundee.  UIiuikow.  Belfast,  and   l>ablin,  and  wd 
•re  dojng  btmneaa  in  all  tboee  pla«ai.     Now,  1  (honld  liUo  to  aay 
*  few  wordi  with  roforenoe  to  oar  solid  omf t,  and  by  that  I   moan 
our  tnngiblo  property.     Tho  profonnd  or  "  A  "  oapftal  of  the  com- 
pany In  £;).i3,47M,  whioh  ha*  a  onmutallvc  olnlm  of  7  (lOr  oont. 
bafnm  the  "  B  "  capital  ^eta  anything.     It  take*  £^,7-13  to  pay 
I  U>Ht  7  i>or  cent.     Our  capital  le  £353,478  of  subacribed  money  niid 
£II7,^J0  in  deferred  »haree,  in  virtue  of  the  beneGI«  aocruing 
from  our  |iutenl«.     An,   huwovur,  thene  patenta  are  on  the  point 
of  eipirins:,  not  much  value  can   be   attached   to   them   for  tho 
future  ;  but,  an  far  oa  the  holders  of  that  i:ll7.N'3I  go,  thoy  aio 
entitled  In  o  ([unrter  of  anything  over  7  |Mr  Pont.  on  tho  '"  A  " 
abarea.     I  hopo  they  will  got  thdr  (|nartor.  and  I  tliink  there  itt  11 
probability  that  thoy  will  eot  Homotnlng.     But  we  >ru  more  con- 
oanied   for   the   people  who  found  the  i::L'i3,478.     Now   of   that 
(•mount  we  hare  got  a  Mild  iwwt  in  the  nature  of  fivehuld  pro- 
,  perty.   plant  and  etork,   dobtont,   and   consoU  lo  the  extent  of 
£J(K>,000.  or  (10urH^.  that  is  the  value  u«  a  going  ooiicorn  I  but  we 
have  written  oil  theeeitomaconnidorableauniifrom  year  to  year.  We 
I  have,  then  CIDO.tKXK  and  the  qucation  now  ia  whether  our  oiporionoc. 
Lour OApocity  to  inpply  tho domand,  and  our  trode-maik.  in  woit.h 
^tite  balanoa.     You  aro  aa  capable  of  indeliig  that  aa  I  jim.     I  am 
Mnfpilne  enough  to  believe  It  In,  and  I  think  we  neod  Iw  under 
Uttla  apfyrehenalon  that  our  venture  will  oontinue  to  beoertniuly 
rft  reeeonably  prolltAble  one,  and  probably  a  very  proSt«hie  one, 
[  becauM,  with  the  eil«nriuii  in  the  number  of  lamp*  cold,  we  aball 
[tpeedily  retrioi-ethe  loss  which  may  enoue  u(«n  the  aale  price 
|M  them,  when  we  emerge  from  the  protected  period,     t  do  not 
know  whether  anyone  will  be  ourioui  upon  Ihoauoiectofaccounta  : 
If  ao,  I  abnll  be  happy  to  enlarge  nnoit  thorn.     But  I  think  thoy 
■peak  for  thcnuxttvca.     I  now  movo  tJio  adoption  of  the  reiiort. 

HaJoT  8.  Flood  Pag«  (dnputy-chnirmanl  moondad  the  oiution, 
which  M'ii>  adoploii. 

The  Chalrmaa  next  tnoved  :  "  That  a  dividend  be  and  is 
L  hereby  declared  on  the  &  aharea  of  the  Company  of  4a.  OJd.  per 
(•hare  on  tbo  89,261  ordinary,  £3  j>aid  :  ot  6a.  sjd.  per  ahare  on  tho 
1  S.OOO  1:5  fully  paid  iharea  allotted  to  the  Ediion  Electric  IJght 
'  Company.   Limited ;  of  &■.  OM.  par  iharo  on  tho  r2,l39  £i  fully 

Etid  ahotca  allolled  to  the  swan  United  Eloeti-io  Light  Company, 
hailed  :  and  of  3*.  2d.  per  ehare  on  the  B  ahare*  of  tlio  Comjwtny, 
being,  wtth  tho  interim  dividend  paid  on  March  M,  \KM,  a  (uiy- 
limont  on  tho  A  aharea  of  tho  Comnany  ol  the  baJanco  of  nrreare 
ol  numalat4ve  pretereiitini  dividend,  and  of  10  per  cent   in  ruBuect 
of  the  j-uar  eoJin*  June  30,  1693;  and  on  the  Bshorcauf  the  Cum' 

Cny  3  |jer  oent.  ui  reepeot  of  the  year  ending  June  .10,  1S[)3.     All 
M  diatributod  in  nonwdanco  with  the  proviaion*  of  clooio  H7  of 
the  aiticUB  of  ■wocifltioa.  imromctai  froc  " 

This  waa  aocoitded  by  Major  riood  Pk^e,  and  wn«  unanimously 
cnrriod. 


Hr.  KUUngwerlk  Hedgea  refen-ed  to  negotiation*  ptocooding 

lor  nil  :iiiijili::>iimiii>u  lA  tlic  }?Hun  I'niLcd  Company  with  thii  Com. 
|iHiiy,  iinil  hu  •)iuiild  liku  to  Iituir  if  (hero  ivere  any  oliaiica  of  the 
■itleivnt  of  tli«  two  oompanieF  boini;  brought  together.  He  ebould 
like  to  know  whether  such  no  umolgnmation  would  lead  to 
economiefl  being  effected. 

Tho  CktUmHi  aaid  the  Board  had  felt  tho  imitortanco  of  that 
nmalgnrantioo  from  year  to  yoar.  and  it  hod  become  acmotuated 
a*  tho  period  of  the  expiration  of  the  patont*  appinnchod  :  there- 
for*, they  had  given  their  attonlton  to  the  aulilcct  duiin/  the 
year.  A  prvuOMitiou  had  Iweii  formulated,  imil,  i>uUitauti*l!y, 
he  undemtood  —  for,  being  ohairmun  of  both  comfmnie^.  he 
hail  ntuod  out  of  the  ntwotiutiona —agreed  u|)on,  ufioti  which 
i.lio  Iviinon  and  Swan  would  lake  over  tho  tcmnnnt  of  the  busineea 
of  tho  Swan  (Tompaiiy.  Theie  wore  one  or  two  internal  matte" 
which  would,  however,  hove  to  bo  «uhiuittoii  to  the  ihorcboldera 
of  both  coiit[iRnic*  bnfoto  tlic  nnmlganiatlon  could  he  carried  out. 
Ono  ot  the  objnrtu  of  tho  fuhiou  would  cci  Uiinly  bo  to  promote 
(lUoiioiny  of  niluilriiittrHtioii. 

On  tho  mntion  of  the  Chtiitvuui,  8econd<<il  by  Mr.  B«dc«a. 
Major  Flood  Page  Has  uuNiiiiiioutily  re  electni  to  hi;  seut  on  the 
Board,  an-J  Mr,  }<hclford  Itidwell,  K.tt  S.,  won  iiiEnllarly  re- 
.t|>|ioiniod,  on  the  motion  of  the  duUmao,  ic€!undcd  by  Hr. 
Catbbert  OoUter,  M  P. 

Mi-fairn.  \V.,>hiiii,  .lone*,  and  iUi.  u'Oro  reappointed  the  audltora, 
Hmt  the  I >i wooding*  wur«  then  brought  U>  a  cloee. 


CITY  ANDSOOTH  LONDON  RAILWAY COMPAKY,  LIMITED, 

The  oightuunth  ordinary  general  movting  wii<  held  un  Tuiuduy 
at  Wincheiilot  UoUBO.  E.C,  Mr.  (_'.  (i.  Molt  (chairman)  presiding, 

Tiie  Secretary  (Mr.  \V.  F.   Knight)  roiul  tho  notice  convening 
tho  meeting,  nnd  the  r«|>iirt  waa  taken  us  rend. 

The  ChalrmAO  xuid  it  became  his  duty  to  move  tho  adoption  ot 
the  reiKu-t  and  acc«unU>.  In  doing  ao,  lie  stated  that  thoy  would 
be  tdeatied  to  nee  that  thupleauly  incteoMln  the  C'OmiiiLiiy'Hr^ooipte 
hnii  oontinued  during  the  piut  half-year,  in  epite  of  the  Icuglhy 
apcll  ot  hot  weather  whtcJi  was  generally  detrimental  to  the 
trnllic  of  tho  line.  On  tho  other  hand,  there  bad  boon  no  increaae 
in  tho  oxjicndituro  but,  on  the  oontnvry,  a  imalt  decreaio,  which 
wa*  a  vory  vatiafactory  condition  for  any  company  to  bn  in.  Tho 
Board  had  axaln  to  ro[>ort  that  tho  line  had  boon  workixl  h  Itli  the 
greateat  regularity,  and  wltJmut  any  atopjiage  or  doti'iitiuiit.  what- 
ever. The  line  itwolf,  he  thought,  whj-  giowTug  in  iiopularity  with 
the  public,  who  found  that  It  hnd  an  elmost  unexampled  regu- 
larity of  service,  perfect  punctuality,  and  a  pure  atmosphere,  free 
fiom  all  noxious  vapoura.  thai  ihote  wns  an  even  tompemture, 
which  wae  plea«anl  both  in  hiinimcr  and  wlnlor,  and  that  alto- 
i;..Mlier  the  line  w(u  euoh  lU  wan  \«ry  much  went*ii  in  the  metro- 
lulis.  and  wa«  a  rerjr  great  impiovemenli  upon  all  other  exietiog 
niilway  oommutiication.  Kefening  to  the  aocounte.  tlie  Chaitmaa 
said  thoy  hod  rai'Oil  during  the  bnlf-yivir  .Cn.OoU  on  capital 
acooiinl.  this  having  i>con  used  in  [uying  off  liabiliiicci  amounting 
to  llO.'JUjI.  nnd  in  cx|>andituro  on  the  StockwoU  sidings,  nnd 
vivrloua  other  iiintt,o[*.  to  the  extent  of  £ll,lltl.  Thoy  had  jinld  oH 
111  tho  iinnie  pcrloil  £3,n<)()  of  tho  terminal  dobanturoa,  and  bad 
mpliico')  thciii  witli  4  |>or  coat,  debenture  atocli,  iMued  at  u  pre- 
mium w)  that  a  emnll  saiing  h'ul  been  olfeclvd  in  Ibat  reapect, 
Tho  amount  of  debeutures  falling  dno  that  faalfytar  wna  eicep- 
tionully  small,  but  in  the  future  the  amount  would  bv  larger, 
nnd  they  would  thus  derive  uii  increased  benefit  and  moro 
saving  ouch  half  yenr.  until  they  got  tho  whole  of  those 
debciitui'oa  |uiid  off  and  oonicrtod.  Tho  rocei|>ta  from  ihui- 
Hoiigori'  hud  inorriJ-od  by  i.'l.4'.>l,  and  thoio  from  aenaon-tiokete 
by  £:{li  — ill  hicl,  in  every  dopaitment  of  the  receipt'  there  had 
bwi  UII  iiioiuate— making  tlie  total  advance  for  ihu  Jinlf-yuar 
£1,639,  The  oxpeuiee  fur  inaintenanoe  bad  iiioreii>wd  by  £13, 
locomoli\-v  eipenaw  had  docnmaed  by  £109,  oairiage  repftira  [m 
might  be  exincted)  had  increoflcd  by  £fi7.  and  the  traffic  expenaw 
■howcd  n  decrease  ot  £134.  The  general  obargee  had  inoreaaed 
by  £11111.  this  being  chiefly  due  to  their  having  insurod  agajnet 
accidonli.  Although  thoir  liability  for  accidents  vaa  exceedingly 
small,  tho  BoanI  thought  it  doalrabto  that  I o  the  oarly  alagee  of 
the  railway  ibvy  i<liould  run  no  risk  whIoh  might  intoi'tere  with 
the  diviileiida.  They  in«orail  for  »  ooiiHiderHhle  niriount  by  paying 
£90U  a  year,  and  ho  hu|»>d  the  aooidvnt  company  would  reap  tho 
bouelit,  nnd  that  thii<  Company  might  never  have  to  make  a  olaitn 
ujion  Ihcin.  Ho  thought  the  sharebohten  would  agree  that  this  woe 
a  wise  and  prudent  courao  toadopt.  Then  thoy  had  hod  to  pay  £34 
for  |UM*ODger  duty,  which  bail  not  appeared  in  proviou*  half-yenr*. 
The  matter  had  been  uivloi  diAcuMion  with  the  Inland  Revenue 
autborltiea  for  aeveral  yean,  becauae  owinK  to  the  faot  that  they 
did  not  leeiie  liuketsaod  tiMt  they  Kave  their  paxeeugera  the  right 
to  travel  over  the  whole  luni^th  of  the  line,  tho  Company's  conlen- 
tioii  wajt  that  thuy  hod  00  muunx  of  knowitiK  how  far  the  (.uk-sengera 
truvullod.  and  thut,  thut  being  the  cuae,  they  were  nol  liable  to 
Jutv,  because  the  ohargo  came  to  Iosb  than  Id.  per  mile.  Tho 
authoriliea,  on  tho  other  hand,  contended  that  a  cortilin  ilumber 
of  paMonsen  did  not  travel  a  auHicient  dislAnoo  to  make  tho  rate 
Id.  per  nille.  Aa  it  waa  Impownble  to  obtain  proclae  Information 
on  tlie  I  Klin  t,  a  comproiniae  waa  agreed  upon,  and  the  Conipany 
ooiiMintvd  to  pny  |twtieiig«r  duly  I0  ihe  extent  of  £24  aa  what  wm 
duo  for  the  past  year  and  una  or  two  pravioue  balf-yeare.  Law 
ohargni  hau  decreoaed  by  £32,  latee  Mid  tajiea  had  increased 
by  £44,  and  compenaation  had  deoreaaed  by  £117,  the 
result  being  a  decrease  of  £1S4  in  tbo  exiwnditure. 
making,  witli  tho  larger  rocoipts,  a  not  Incrcoao  in  the 
Tovonun  of  £1,773.  Aa  to  tho  inl«s  and  taxea  the  inoroaae  had 
been  going  oo  steadily,  and  h<j  thought  they  must  took  forHftrd  to 
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Ilfl  coatiitiMnoa.  Coctoemini-  the  itoicontHir^  of  workinfc  expeoBea, 
tn  thtir  6m  half-jtvir  Uivii  (■ifieiiwn  wure  'd  [lor  cent,  of  Uie 
CMeipta;  ID  the  mcuikI.  76  |k.t  cvnl.:  in  Uir-  IhirJ,  TO  par  conl,  ; 
in  tbe  fourth,  ST '9  por  f^cnt, :  uii'l  IiLit  linlf  vdiii'.  tU'Q  por  cent.  It 
would  thai  bo  bmii  thnt  ibci-o  Imil  bocn  i  f'tPiuly,  icgular  docr«a«o 
in  tho  porC4ntA|{Oi  and  ho  hojicil  i)int  would  contmiM  until  the 
OipWMw  wen)  cut  down  to  i\  mwU  Uiver  mlc  thnn  at  th»  prcoonL 
time.  Tbit  esloulMicin  inaluiied  tliu  ilum  ol  lilw,  wbicli  was  on 
expMM  nut  counwMd  with  other  taalwn)'  comp&niw.  l)«iIuoUnK 
UwoMl  o£  workiag  thoM  lift*,  thoir  p«roent>£e  would  bo  501, 
trtnoli  mw  rerjr  nearly  the  Huno  «•  that  of  xnatif  of  the  larger  mil' 
wsy  eompkniee.  The  changes  which  hnd  Ukken  ploco  in  the  reccipta 

r  train  mtlc  were  inWrotlnt;-  la  tho  tlr*t  yonr  the  liaure  via* 
Id.;  Inthoiecond.&.l^.;  inlhothinl,  *^.  :2^d  :  In  tho  fourth 
Ibey  InoreaMd  the  inile>iK«tOulKrK«oiUiiil.iiTid  iho  reonliitDoniiae- 
qneetJyfeU  to  'ia.  Ojd.  per  tnun-milu.  Lu«t  half  year,  n»  com- 
pmd  with  the  Ueamihar  half,  thuy  liod  only  miuit  a  very  fuihII 
addition  to  the  tnilcoee,  and  tho  molt  hul  W'li  that  thoy  were 
OTert«kinf(  the  laiKo  nddition  of  train  niilcnKc,  nnd  thnt  the  roceipu 
per trafn-mlls  hod  rlMn  lo'Ju.  I}d.  Thooxjicnwa  por  trniii-inilc 
hflid  boon,  in  tho  tir*t  Imlf-year.  In.  !)}d. :  in  iJio  mtcond.  In.  T^d,: 
third,  \*.  'id.:  fourth,  l".  .'•Jd.:  laat  !ml(>yi>nr.  In.  4^d,  ThU  warn 
very  wtiBfacWry  Ituituro.  The  looomotivy  eijiemw"  j*r  liiiiii  mile 
haabtion:  Kiirt  hnlf  yitir.  9d.:  pwt.'uiid,T'ttd.i  third,  T'Tii.;  Funrtl], 
J'ld.i  hut  hnlfj-onr,  6-lS<i.  If  they  oompared  thoeo  fiRiirw  with 
tjie  locamotiro  cvpcnao*  of  iho  lari^o  milway>  of  Gnttlnnd,  tlicy 
iDDit  dodoct  tlio  corriaKo  of  tho  coal,  which  thw  (Company  twid. 
and  whioli  tlio  oiihor*  did  not.  Making  t^nt  doduetion.  the 
looonwllvaoipenBM  p«rtr»in>mil<t  «»iild  boroilunod  torijd.for  tho 


|ia»t  hall-venr,  which  wan  lery  liltlo  rnoro  ihau  liitlf  the  rate  which 
It  eoat  tas  luin  nulwny  voinpniiiv  fur  xlvniii  j)iir|>o"i>i,  Tlie 
recmpta  i>er  uawengec  had  l)«.-n  :  In  tho  limt  half-year,   I  Wd.  ; 


■eoond,  ["TOd.  :  Ihinl,  l'73d.  :  fourth,  ISftd.  :  and  lout  hidf-year, 
l-66d.  Thoie  Tariationa  were  mostly  in  conieciuencc  of  tho  inureaeo 
or  dcereoae  of  the  local  ihort  [uuaciiiicr  traffic^  A  yoar  nicQ  they 
tried  in  vnrlon*  wnyn  to  );ct  for  a  nild-dny  tmfISc  a  number  of  nhort 
diftanco  pniMnKon  at  low  faroa,  and  they  uord  >iiioceiii<fiil  in  on 
doing,  but  the  rwult  waa  that  although  thuy  hud  ii  gvneriiljiixrcviaiin 
b  Uieraoelpto,  it  diminished  the  ii>cuiplni>er  |iiwHtn;,'erfruiii  i  TiU, 

lO  l*Md.     UMB  balt-yeoT  tlioy  hod  a  genornl  incrcow!  in  tlie  lunii^er 

distoDOO  traflie,  and  the  tigure  hod  rinon  to  I'BSd.,  or  very  nearly 

Ibe  lame  oa  before  thoy  mode  the  mluctlcn.     Tho  now  nidinir*  nt 

Btodcwell  were  pnictically  cotnplDtod,  and  would  be  very  »horlly 

broaeht  into  uie.     Tim  |iirbot<ini  w«re  antloii*  to  have  thriii  in 

no  Mfore    the   winlor  traffic    conimenced.      He   thought    iticy 

wmU    OTablu    llie    coniimiiy    to    improve    the    eurvioe    rliirlnt; 

tin  Wilttw.     Vy  putting  in  an  additional  siifiial  utation  betweun 

Stooktroll    and     thu    Oral    they    had    been     able    to    improve 

the   •orvtco    imnewhat   durinK    the   iHwt   lialf-yoor.    Tho    Com- 

■any*!    Bill    for    tho   extonolon    to    lAliii);lon    had    psMied    Iho 

louno  of  I>onU.     It  bad  to  go  down  (o  thu  CuminotiH  lor  oonncnt 

'  oorUiri    alCoralioo*,  oiiiT  wuuM   then   only  await  the   Royal 

sU    The  llonnl  were  anxious  to  improve  the  King  William- 

Staliou  at  the  nuifaoe,  whieti  wai  dark  and  eonlined  ai. 

nt,  and  was  rcndorod  difUcuIt  to  Improve  owinR  to  the  sniull 

I  available.     They  had  an  □ppoctunlty  of  acquirinK  the  loavi 

\  tbe  adjoinicft  property  at  a  very  inodnrato  prlco,  and  they  hiul 

obtained  that    loaio.  an    that  thoy  were   now   connidniing   what 

Juration*  thoy  could  inalce  at  a  «iua11  exp«udituro  in  tho  way  of 

tpnring  tbe  oocvn  at  the  top  of  that  elation.     Uu  then   inureil 

W  odoptioo  of  the  report  and  accuunta. 

Mr.  O.  itjmouT  Oreofail  nMonded  the  roaolution,  which,  on 

being  put,  was  carried  witliout  any  diacunion. 

The   QluUniMUl    then    morod.   and    Mr.   Sonpaon    Huibury 

ndod,  that  a  dividend  at  tho  into  of  .%  [icr  cent,  per  annum 

■on  tho  protcroncR  iliarm  ho  declared.     Thik  wiu-  adoptetl,  and  a 

dividend  at  tlio  rate  of  ]  gwr  R«iit.  {>cr  annuiii  on  the  caNxolldatcd 

ordinary  Block  w»*  al»o  dwliirwd. 

A  hearty  role  of  tliitnks  wa«  iiiuixed  to  the  Chairman  and  other 
IKrvctorB,  and  the  former,  in  ro(>Iy>  expressed  his  complete  conli- 
dance  in  the  future  of  tho  undertaking. 


CROMPTOS  AND  CO.,  LIMITED 

The  liftli  annuul  ^vvicral  uiwUii;^'  took  place  at  llie  Cannon 
alroet  Hotel  on  Monday,  uridor  tli«  prwidcncyof  Vincount  Eiulyn, 
chairman. 
Theiwoiotarv,  Mr.  F.  R,  Rocvw,  road  tho  notice  eonveninK  tfio 
Mettn(;,  and  (ho  report  waa  taken  n*  road. 

The  CbiLinBan  bofoio  piittiiiK  tho  llrtt  roaolulion,  *nld  that 
lUiODgh  the  I'iivotorH  met  the  ihareholdere  with  a  dinilnuhod 
llvidend,  he  wae  justilie'l  in  oonCTatulaltnt;  them  on  the  iirogrote 
and  pMition  of  the  ComiMiny.  The  turnover  of  buEinniii  eliowad  a 
■otiauctory  incrooae  over  tliat  o4  tho  prei'ioui  year,  and  the  crow 
rocelpta  on  tiodine  oihihitod  on  increue  of  noarty  £3.S00.  Thnt 
hnii  boon  made  in  iplttt  of  tho  ooverD  commercial 
■ion  whic.li  had.  more  or  Ion*,  ofTected  all  cloato 
sbeee,  and  oon*ieijuont1y  checked  the  raceli>t  of  ordoni  for 
belr  Koode.  Au«tralia  hod  formerly  been  a  lar^re  customer 
t«  theoii  but  during  the  year  vvry  little  hud  been  done 
with  that  counti}'-  "Oiere  were,  howeter,  si^ns  that  that  trade 
wiu  lilcciy  lo  improve.  Tho  orderi  bookod  in  tlie  butt  three  mouths 
had  TBry  nearly  ciiunlled  thom  in  tbe  whole  of  the  pievious  yeor, 
and  the  outlook  from  South  Alricawa*  promiaing.  Tho  coal  of  man  n- 
tactorlnK  |[ooda  at  the  Cholinaforil  work*  had  attain  been  conaidur- 
oblr  reduced,  and  a*  far  a*  economy  wa*  concerned,  tli4i  Ihrector* 
hoa  every  reMKin  to  be  Butisfled  with  the  progiemmitdeUi  thUdlroO' 
twn.  Unfortuiuitely  some  eicvptionnl  and  unforeeoen  ex{>eiiMt 
Iwd  bed  to  be  borne,  the  priiici|)id  of  which  were  Ihote  attewlins 
tbo  tompomy  otnuiKcmeiiU  conooiiDent  upon  the  breakdown  of  the 


bolters  at  the  workti.  Tho  water  aupply  ther«  waa  both  cxpenaive 
and  unaatiBfactory  in  ijiiality,  and  the  bollen,  when  th«  heavy  prea- 
■uro  of  the  town  li((hting  eame  on  lout  winter,  gave  out,  and  before 
now  one*  could  be  obtained,  temporary  boilnrB  had  to  be  hired 
and  (lut  Into  poaition  at  great  einonac.  Since  then,  howeror,  new 
boiler*  and  pumping  plant  hnd  hoon  provided,  and  aubatantlal 
aaTiogs  wore  now  belni;  made  in  that  do|mrtniont.  Another  Item 
of  expence  beyond  the  normal  had  been  the  co*t  o(  ndrertlaing. 
That  wan  being  clooely  watched,  bo  u«  touireot  eonablerablereduo- 
lions  during  the  current  year.  The  extraordinary  |[eneral  meeting 
laat  October  hiul  canctionod  the  nominal  increeee  cd  the  ca|>ital  to 
ll.lfXi.ofN).  The  coat  of  rcni'torinjc  thia  capital,  and  the  cijianBo  of 
laauini^  the  )>t>»>]>«ctu*  and  adiortiainK,  hnd  been  temporarily 
char^t  to  a  anoiioci^c  account,  and  would  be  written  off  in  ctjuid 
innUlmvnt«  in  about  three  yearr.  Since  the  last  meetlDK,  2,TH1 
preforunce  nharea  and  1,9*^8  ordinary  fhores  had  been  plaotd. 
Tho  list  of  opplications  for  debenture*  luul  also  been  oloeedi  and 
tho  committee  of  the  Stock  I^xchanKe  had  {{ranted  a  quotation 
for  tho«o  ■ecuritioe.  The  xtock- in -trade  showed  a  eonaiderttble 
Increaae  over  previous  yoar*.  A  satiafoetot^'  feature  of  the 
iiicreaw,  ooneieting  aa  it  did  mainly  of  hniihod  port*  of 
nioohiiieo,  wom  that  it  enabled  tho  Company  to  make  <|ulck 
delivery,  and  iliat  fact  often  aeoured  them  an  order.  The  item 
"  troile  cIebtori>  "  fihowed  an  apparent  deareoM,  hut  that  woh  due 
to  the  tranafpr  of  the  ChclniEfom  li^fhtin^  account  to  Uie  hoMlIng 
of  "Invcalments."  With  reRaid  to  the  profit  and  lo«account, 
tho  ret  proHle  were  some  £11,000  lea*  than  Inst  year,  and  tho 
Dfreotors  did  not  therefore  recommend  n  full  dividend  on  the 
prefereooe  shurMi.  They  felt  vuro  that  ihn  ahareholdera  would 
ayree  with  them  (lint  that  wns  the  pioiior  couree  to  adopt.  The 
dividend  on  the  prefotenm  rhareE  woo  cumulative,  so  that  the 
baUncc  of  I  iier  cent,  unjiaid  was  curried  forward  lo  next  year 
a*    a    lir»t    chaiye    after    debenture    interest    on    the    future 

!iroflt«  of  tlio  CoTn|iany.  The  work*  at  Chelmsford  and  LiUio 
tridge  were  In  lir>t  •  rale  order  and  woll  ociuippod  ;  the 
Coin|>any  hail  a  i>ood  »l»1f  of  ociKinooi*  and  ofhdaU,  and  won 
tierve>I  by  an  exccileut  body  of  workmen,  I(  would  bo  arAtiljiag 
to  learn  that  the  Cromptoin  arc  lamp  hod  boon  DO  improved  that  it 
now  licld  the  ixiiiiicin  of  beins  the  boat  and  cheapeHt  iu  the  market, 
nnd  conaidernblo  ordcra  had  teen  received  ht  it.  He  then  moved 
tho  nilnjitioii  of  the  rc,{ioi'l  .'kn^i  acconnts. 

Kr,  K.  C  Boll  Cremptoa.  in  secondinK  tho  motion,  lold  that 
they  hiul  nol  mode  *f  pjod  a  year  a»  thoy  ought  to  hnvo  done. 
(•eneral  bad  trade  hnd  hod  a  great  deal  lo  ilo  with  it,  and  indi. 
vidual  bad  luck  in  tho  cose  of  the  exceptionally  Inr^e  miiax  sjient 
on  tho  [lowor  dc|)nrtment  for  the  boilers  nt  Chelmsford  had 
been  tlic  cjimc*  which  hoii  led  to  the  dimiiiiahod  prollt^ ; 
but  he  iron  Id  corroborate  the  Chairman  that  there  waa 
nothintc  to  lead  thoin  to  believo  that  thin  ntiito  of  thinza 
should  point  towards  diminished  prolltH  in  future.  He 
thought  overybody  would  admit  that  the  iwriml  now  hein); 
pnaaal  throu)th  was  a,  |>crioil  of  deprmBlan  Iu  all  tradei<,  and  that 
It  had  rnachtii  a  [Hiiiit  nt  v.-liich  they  must  ut  least  ho[K!  fur  a 
turning,  and  he  did  not  think  they  would  be  found  unlitted  to  take 
luivantiLge  of  a  revival.  It  had  been  the  aim  of  tho  mnnoginit 
Direntorn  to  look  for  every  poaaihlo  innnn*  of  providing  atcody 
work  for  tho  Chelmsford  shoii*  that  would  bo  in  the  nature  of  a 
backbone  to  tho  bii£ino««.  Thu  mnnulHUtuiC  anil  aalo  of  dynamos 
had  always  been  part  of  such  a  bockbuuo,  and  ulthoii^ch  Crompton 
nnd  Co.  for  many  years  past  hnd  been  well  known  a«  aiakers  of 
arc  liiiiiiw,  yet  for  the  |uut  six  or  seven  years  it  hnd  been  igulto  an 
Inniljiiificaiil  Item.  Tliej  liod  now  developed  thia  arc  lamp  ao  oa 
to  oaiise  it  to  be  osktd  lor  ou  all  aldca,  and  That  mode  him  very 
hopeful  that  thuy  would  diuxivi<r  a  avcond  atring  t^  their  bow  in 
the  shape  of  a  steady  anauulM-ture  which  they  could  alwnyit  gfo  ou 
mukinK  for  stock  at  nil  tinim.  knowing  perfectly  that  tliero  won 
certain  to  bo  n  demand  wlionuvar  the  normal  BtalO  0(  alEairs  Came 
nUftin.  H-5  thought  during  tho  ensuing  year,  from  what  ho  had 
aeon  of  tho  demand  for  the  now  lamp,  that  it  promised  well  to 
yield  Komethin;;  f-nViitantinl  towards  next  ycnr'a  profit*.  With 
re^furd  U>  the  heavy  co>t  ut  the  boiler?  he  could  not  any  very  much. 
It  was  more  in  the  tinture  of  a  pure  aorident  that  tho  boilam  gfavo 
out  an  they  did  Tlicy  well  knuu'  that  the  demand.  In  eoaiei4Uenc« 
of  tJie  lighting  of  I'hclmslord  bvliii;  nddeil  to  the  ordinary  demand! 
of  their  worka,  would  bo  very  considerable  during  but  winter,  but 
thoy  did  not  reckon  u[>on  tho  extreme  bodneasof  thu  water  KU|iply 
damaging  the  bolleri)  bc.foro  the  now  boiler*  could  be  got  Into 

Iioitition.  The  hurrivd  woik  nnd  tho  hired  nMrk  which  had  to 
ill  up  belweeti  tlie  fniluiv  of  the  old  boiler*  and  the 
fitting  in  of  the  new  permtiuent  boiler*  waa  a  very 
coatly  operation.  He  thought^  however,  they  hod  taketi  ateL* 
to  prevent  the  poaaibillty  of  anything  of  the  kind  reouning.  Of 
conrM  accident*  might  happen,  bnt  they  hod  taken  all  poanble 
and  reasonable  meana  to  prevent  thorn.  Thor  had  adopted  the 
type  ol  boiler  that  waa  beet  auiUd  for  vory  bad  water,  and  in 
addition  to  that  thoy  hnd  put  divwn  water  purifying  plant,  and 
had  taken  advantage  of  the  change  of  boiler*,  which  would  enable 
them  to  burn  very  choip  conl.  Thus  the  truiibtes  in  the  past 
might  bo  a  loarco  of  proht  to  them  in  tho  future.  He  believed 
the  oo*t  of  producing  power  at  Chelmaford  would  he  very  much 
lower  than  it  could  have  boon  with  tho  old  typo  of  boiler.  There 
had  already  been  a  eteady  decreaao  In  tho  expense*  under  this 
head.  He  need  hardly  wy  Uiat  tlis  hard  itAte  of  alfalri  affected 
the  maiuuriiw  Diiectore  more  thnn  anyone  else  in  the  Company, 
Mid  they  nad  therefore  a  very  strong  incentive  to  see  it  put  right 
0*  quickly  a»  pooatble-  Ko  one  could  regret  more  than  himself 
that  they  had  not  got  thoir  full  dividend.  Be  then  eooonded  the 
motion. 

The  CItatrBiMi,  in  reply  to  CoIoimI  U'ood  a*  h>  iIh  doptociation 
fund,  said  he  believed  that  their  vUj'^*-  ^*'<  V"'^  4A»:&Sxk<0DM4»jR«r 
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obtlgo  MOOOnt  U>  [t«  full  aiiiounl,  hii<1  thnl  il  hud  thin  yiwr  boon 
InWWMd  liy  ^nw),  Tht?  umounl.  wait  BuHioipiit  to  cover  nil  oriljnnrf 
flspODSM  MiCl  w«ttT  and  ivdi,  buL  lie  did  not  know  thnt  It  could 
ootier  ovory  acoidont  In  ansu'er  to  Mr.  Kltcliin,  li«  rvmnrkcl 
tbab  th«  L'hetnuford  lidhtiiiK  ww  it«tune  tn  a  ■nUnffiotory  «tni«. 
and  in  a  shoit  time  thoy  hoped  n  \itin\d  bo  pMjiui;  lu  way  on 
Uitly  ci>niroorciftl  linen.  Wflli  roj.-nn)  to  ths  oosl  ol  cli«  br«akint; 
d<iwn  of  the  bollera,  thoy  had  bad  Ui  FijiBud  «  con sidcrabU amount 
{£'J,000)  on  temporary  work  alano  (o  onablo  tlium  to  carry  on  tbo 
IlKhtJng.  A«  to  lli«  iaoream  of  stock,  that  cut  botli  irajT.  Thoy 
had  bwn  tryiDg  tome  time  to  meet  orders  when  wnnled  in  a 
hiiriy,  and  vary  ofl«n  an  order  could  be  (ocurod  and  oaiiUd  out 
with  B  giien  atock,  wherca*  with  a  low  itlootc  Ihey  lotit  the 
buBinoHB.  U'h  other  they  had  roach«d  the  hajipy  luediu])]  o( 
hnvitiH  too  much  or  too  little  he  (lOnlJ  not  my,  but  they  ji^id  hIaoIc 
that  Wonld  «tiablo  Lliora  to  i1g»1  with  otrtura  which  otherwiiD  they 
miiiht  lo«o.  Wilit  regard  to  JixveatmeiiU  in  (horo*  of  other  oom- 
panio«,  their  object  waa  not  to  do  Knythiiifc  of  that  kind,  but  Ahey 
wore  Mmetimw  obliRed  to  have  nn  intereit  in  Mnie  companlM  in 
order  to  got  order*. 

The  resolution  wna  thon  put  to  tho  meeting,  and  vim  uDanl' 
moualy  adopted. 

On  tho  motion  of  tlie  dulnoao.  oecondixl  by  Mr.  J.  W.  Albright, 
a  dividend  of  2^,  Bd.  p«r  shure.  making  with  :ho  intoricn  dividend 
6  per  cent,  par  annum  on  the  preference  ihuroa.  wai  dcolnrod. 

Mr.  H.  a  J.  W.  Dmnitiiend  wai  ro-cloRtod  n  dircetor,  and 
Mveerr.  J.  it,  Duncon  and  Co.  were  reopjioiiiliHl  Mudilort-  A  veto 
of  Ifaanka  to  the  Onnrd  terminat4Kl  the  iiroouediii^. 


DIRECT  ONITED  STATES  CABLE  COMPANY. 

Tho  thirty'Bccond  octlinary  Bonoral  inoctinic  of  the  Direct 
lTnit«d  SlstOB  Cable  Comuuiy,  Limited,  was  held  on  the  2Sth  ult. 
»t  Wjnehe«ter  Uonao,  under  the  prcMidenoy  of  Sir  John  fonilur. 

The  f3ialra*n,  in  nioviuK  tlie  iidp[it<(i[i<i(  the  r«|H>rt.  Miid  the 
rovonuo  for  tli«  half  year  ended  Juna  .'!0  last,  altsr  dedurtinit  out- 
payment*,  amounted  to  £40,836,  and  the  working  and  other 
npenaei  to  £18308,  learing  a  boluico  of  £-J1.938  m  uie  net  prolit 
of  the  halt-year.  Thii  with  £3,129  bion^ht  farwnrd  from  tho 
jnevious  hnll'yenr,  made  •  total  of  ii^.Ufl*.  Three  cjuartorly 
inMriin  dividend*  nf  An.  fid.  enoh  |>or  thare  amounting  to 
£Sl,STl.  l!i».  had  been  deolafed  Bad  paid  during;  the  tinaiiclM' 
year,  and  a  llnal  paytni-nt  ol  3a.  6d.  per  ehare  woo  now  [iropoeed, 
maklne,  with  the  three  interim  dividonda.  3^  per  cent,  for  tho 
year,  being  a  lolal  dietribution  of  lAiAffl.  After  tmnnlerrins 
£3,000  to  the  roterro  fund  oceountv  which  now  itood  nt 
42S7,4I5.  12h.  Td.,  tho  balance  of  £819.  2ii.  4d.  on  tho  rovonao 
account  wai.  propcucl  to  be  cariled  forward.  The  luvoone,  at 
eompared  wtlh  that  ol  the  cormponiliiiu  period  of  thu  pruviuus 
year,  efaowed  an  ineriHuw  oE  £1,S'JL'.  Cun^ille[il1!^  the  f^enorul 
depmeion  whiuh  hnd  piovailod.  this  iciiult  must  be  roKarded  a> 
satutfaoltir)'. 

The  report  nnd  account*  were  adopted. 


ANOLO-AMEBTCAH  TEtEORAPH  COHPANT. 

[ha1f-j*»ily  yeimnil  nieetiujj  of  thu  A tislo- American  Tel o- 

fft^b  ComiNuiy,  Limited,  took  pUce  nn  the  20lh  ult.,  at 
Winuhenter  Honne. 

The  Blarqnia  of  TweotMalo,  in  moving  the  adoption  of  tho 
r«i)ort,  >nid  thnt  the  iccoiptH  hnd  amonnt«cl  to  j;UR,M8.'i,  an 
incroara  of  CHiT,  and  tho  bo*t  the  <iiin[iany  hail  o^|iorionee<1  for 
(■omo  time.  Tho  bc;:l(iiiiii]>  of  thi"  month  wait  iiimiitif-lactoiy,  but. 
the  latl«r  i)artol  ithwl  ptHruiI  the rO(^i.>ij>lf< a  litite  iibove  what  lbi:y 
were  hurt  ycnr.  Thu  workimfextivumF  xhoi^cil  an  increnveof  £S1S, 
mainly  due  tu  tho  loa*  caused  by  lire  nt  St.  Johno,  and  to  the 
[noreoiw  in  oalarios.  Tho  net  mult  hnd  been  an  interim  dividend 
of  Ifla,  fid.  on  tho  oidinnry  ttoek—nob  a  very  la.[j{c  ictum,  but.  it 
wu  paid  on  a  otock  wbicn  had  boon  heavily  watered  to  the  extent 
«f  about  SO  per  cent.  The  prnpiiolort  had  no  doubt  noticed  with 
kMrteln  aioount  of  Mliiitactlou  that  ihereeen'e  fund  nowetood  at 
£I>007/J81,  or  £7,i)00  above  the  million  of  whieb  tbev  had  oflen 
talked.  Whether  thii  Hum  could  bo  mode  available  for  dividend 
pnrpoaea  must  depend  on  the  freedom  from  further  intorruption. 
and  on  the  ipeed  and  eoonomy  with  which  the  present  interrop 
lion*  wor«  beinf[  repaired, 

Tbe  report  ivw  adopted. 


ELECTBICAL  POWER  STORAGE  COHPANY. 

^o  fourth  oirdinary  meeting  of  this  Comjnny  wa"  hold  nt  the 
office*  of  tho  Company,  i,  Oroat  Wineboslor-Btreut.,  K.C,  on 
July  27,  Mr.  ,T.  Irving  Coortonay,  the  chairman  of  the  Compauy, 
preeidlug. 

We  hare  boon  tnvourod  with  tho  followln);  report  nf  thl*  mootiiift 

Hho  iieoretary  of  tho  Comjiany 

the  Secretary  (Mr.  J.  W.  Barnard)  having  reuil  the  notice  con- 
«cnin)i  the  meeting,  the  Chairman  said  :  In  makiajj  sotue  obeer- 
vationa  upon  t!io  account*.  I  denre  to  point  out  that  tbe  difference 
in  the  balance  carried  forward  from  the  ttndinti  account  this  vear 
and  laot  year  i*  mainly  owln);  to  |)ropnr  dndnction*  having  been 
toftde  in  Wiiooini;  the  trading  account,  the  diacount*  and  otliur 
charKoi  having  been  deducted  netore  bringing  forwurd  the  balanoe. 
The  groi*  amount  o(  onlore  ie  larger  than  Isat  year,  but  owing  to 
the  redaction  in  price,  und  increased  disoounla  to  the  tmde,  the 
DM  ouh  reoeiiTMi*  rather  lea*.  But  yon  will  alto  notice  that  in 
OOnMciaenoo  of  eoonomie*  hurjai;  been  introduced  into  thomnnoKO- 
^ttwet  aed  Into  the  Eoanufaotuto,  tbo  Del  profiM  are  ptectlcally  tno 


Mme,  bocaute  frem  the  amount  of  tho  prolit»  we  have  written  off 
thi«  year  £1,500  towards  depreciation  of  ))atente.  The  Company 
U  »olUn{;  more  of  ite  mannfncturoi  than  it  did,  and  thus  it  i« 
Inoreaalne  it*  irnodwlll  and  obtaining  a  InrKCr  businea  with  the 
puhlic,  because  tbe  objaction*  taken  in  nn*t  years  to  the  bish  price 
uf  aucuraulaloie,  have  been  toacunelderable  extent  aremovco  by  tho 
ttduclions  in  qneetion.  Now  you  are  all  aware  of  the  depreaaod 
condition  of  trade,  and  thnt  the  electrical  induntry,  like  all  other 
bn*incuo*.  i*  »ufforinj[  from  tho  doprc»aed  times,  but  I  am  glad  to 
Nty  that  the  E.  1>.  S.  Gonipany  ha*  done  well  in  Etiite  of  this  almocit 
unpreoedonlod  doprciuian,  Wodobuaineiswith  all  the  lending  Hrmr, 
and  the  t«f>ult  1*  that  wliatevnr  IiuhItio**  )•  g^iig  we  j^t  a  ■bore  of. 
We  have  com jieti lion  to  cunlimd  iiK'>>f>ft,  and  nodoubt*hall  alwiMm 
have,butllhink  bythe  improvemvntMthatbave  actually  been  mado, 
nod  thow  we  have  in  contomplution.  und  by  the  economies  thaMwlil 
offiect  in  tho  manufacture  of  the  battorien,  we  shall  be  able  U>  bold 
our  own.  We  are,  a*  you  are  nwnio,  aim  aequirinK  patents  (or 
delalU  in  manufacture,  and  *o  In  rr^ihty,  thouxh  the  boiio  patents 
»n  Krowing  older,  wo  are  ^trciijftbnniuj;  tlio  poMtlon  by  theoe 
newer  patents.  One  of  tho  mont  vilttt  ijueetlona  for  the  K.  P.  8. 
<roni|iany  is  traction.  Vou  know  that  this  Company  aaui- 
cintM  itaolf  uimost  entirely  with  what  is  called  Beu-oonbtined 
traction,  and  han  endoavourcd  to  develop  it,,  though  up  to  the 
pnvent  nnt  with  the  result*  we  niin  at ;  but  we  do  not  for  one 
moment  deapalrof  ultimate  *uccc**.  A  portion  of  the  expenditure 
In  lefpd  charge*  wat  Incurred  In  what  at  one  time  looked  d  hojioful 
bueinen.  in  endeavouring  lo  oblein  an  Act  ol  Parliament  m  an 
imporlant  provincial  town  for  an  electrical  tramway.  We  faUod 
because  we  mutd  not  gi>t  the  oecearary  agieenenis  ooiilirmod  in 
time  for  i'arliamont.  and  so  the  BM  wa«  dropped.  But  we  aro  p«r- 
■ovci-inK  ( not  in  that  parttcnlnt  locality)  with  self -con  tnined  traction, 
and  you  have  hoard  o(  aamall  comjiany  thai  ha*  been  formed— I 
refer  lo  tlie  Pioneer  Electric  OrriageC-ompany— to  develop  a  form 
wf  traction  with  novel  leatuiee,  among  which  i*  the  pneumatic 
«  heel.  8ome  few  of  our  friends  have  uut  thelt  money  in  to  test 
it,  and,  if  sucacviful,  it  will  be  a  great  benefit  to  tbe  K.P.S.  Com- 
pany, and  briuK  a  wide  demand  for  ita  battflriee— auch  i*  tho 
tnteicit  tho  E.P.S.  has  in  the  welfare  of  that  concern.  1  do  not 
think  I  need  trouble  you  with  any  further  Tomarko.  ntid  □uncludo 
by  •aylnff,  *0  far  a*  I*  pofalble  to  eee  nhp«il  In  thcic  dnyi,  1  enter- 
tain no  ifoubl  Ihiit  tho  K,P,8.  Company  will  continue  to  ptovper. 
I  now  move;  "That  the  Directom"  report  and  *tAtemeoI  of 
nctroiiiits  to  May  :{1.  \S9a,  bo  and  are  hereby  ajiproved  and  adopted, 
and  that  a  dividend  of  ,'^  [lor  cent,  on  the  paid-up  capital  be  de- 
clared, pnyfiblr  CTi  AUjfust  '^1,  ISH.I." 

Sir  Daniel  Cooper  :  I  hej;  to  second. 

Mr.  J.  W.  Barclay :  [  do  not  Intend  to  offer  any  criticism  of  the 
Kccoii'its,  but  to  rvler  tu  n  point  wbicli  invito*  attention — vie,  tbe 
use  of  occuinulutors  for  [n-opelUng  carrinices.  Shareholders  of 
tho  Pioneer  Electric  C-iirrin(;c  Uompnnv  are  endeavouring,  at  their 
own  expense,  to  develop  a  nyiloro  of  icif -contained  traction  for 
ordinary  carrlagea.  II  the  attempt  prove  aacco*>ful.  a  very  wide 
Itetd  for  tho  uee  Of  accuoaulalore  will  bo  opened  up.  Meanwhile 
the  problem  we  haie  before  u*  ie  t«  prove  tliat  thia  now  method  of 
locomotion  is  useful,  oommodioua,  and  eoonomical.  The  onora- 
tions  of  the  I'iotieor  (Company  should  certainly  enooiirn^e  *haro- 
holdcri"  lo  be  hopeJut  for  the  future  of  tho  electric  Btoriige  battery 
indii«try. 

Tho  re*nlntlon  wn*  then  cnriiod  unixnimnuity,  and  the  retiring 
dirocl-ir,  Sir  Dnnlol  Coopar,  Hart.,  tJCM-tl.,  hftvin(t  boon  ro- 
(itoct'jil.  ollinr  lurmal  hntiiiieax  w:i>>  concluded.  In  retpondinj;  to  a 
votit  of  ihaiiko,  ihu  ClialrtMan  obwrved  :  1  nhould  like  lo*ny  I 
Imvu  waitvd  for  thi"  op|>artunity  of  eiprusaing  our  indeblodnea*  to 
Mr.  Frank  Kiag  and  sCalT  for  tho  keen  and  intdli^nb  enericy 
with  wtiicli  tbcv  hove  |ni*hed  the  bnolnoM  of  thu  CompSDJF, 
The  Uiroclon"  will  bear  ino  ont  when  1  aay  that  Mr.  King  and  hie 
■talTapnre  no  ellort  lo  inoinoto  In  all  diroctionn  tho  int«rt9ts  ct 
tho  E.l'-S.  ('omiKiny. 

Mr.  Frank  King  ;  On  behalf  of  the  stalf  and  myaelf,  I  bog  to 
thHiik  thu  tiic":^! iii^  and  tho  chairman.  It  is  our  duty  to  convinoo 
en^^-inuerti  and  otlieir  that  the  necondnry  battery,  as  manufactured 
by  ilie  ('ompuny,  in  the  very  bcit  battery,  for  all  purposes,  they 
could  {Kinibly  dciirc.  Wn  have  been  nuccouful  in  this,  and  it  ie 
a  K£ont  sntitiaction  to  u*  to  know  that  onr  effortd  are  appreciated. 
^hepi-occcdlnK"  then  lemilnalod. 

The  (oUowinc  Is  the  report  of  the  Directors  and  oooounte  of  tbe 
Cum;>any  fur  the  year  ended  May  .^1,  1S(I3; 

The  profit,  alter  paymont  of  general  expenses,  manofcement. 
etc..  i*  £,'i.2i.V  2*.  2d  ,  from  which  tho  l>ircetonihare.ind«Eerenca 
to  the  wl*ho«  of  tho  nndiloni,  dixluoted  a  warn  of  £l,SOO,  writinff 
that  amount  otf  tlio  imlent  uoeount,  leaving,  with  a  balanco  of 
£U'i<].  Te.  Til.  from  In«t  yetir,  an  amount  of  £4,371.  Ui.  Od.  avallabl* 
for  (tietribulion,  out  of  which  thu  Uireotora  recommend  the  p*y- 
mflnt  of  a  dividend  of  5  per  cent.,  leaving  £158.  lOs.  lid.  t«  be 
carried  forward.  I'niviiion  hn*  alio  been  nuute  for  maintonanoe 
of  buildings,  plant,  tool*,  etc.,  by  writing  off  the  sum  of 
C2fi^^  ISto.M.  Tho  Direotoni  are  pleanod  to  be  able  to  report  the 
conimued  aucceea  of  the  C-ointiany'*  oporatlon*  ;  a  cOD*tdorable 
reduction  In  theaolKng  price  of  ii«  manuiooturee  faa«  been  made,  for 
the  purpoee of  bringing  storuKe  hatleriee  into  more  K^neral  iwa. 
Tarticuiar  attention  boa  been  devoted  to  securint;  such  inventions 
a*  would  tend  to  chea|>en  prcduclion  whih^  combining  maximum 
efficiency  and  duinbititv ;  and  with  tbia  object  *cvcral  now  potente 
havoboon  acquired,  and  sole  UceoHa  for  other*  have  been  obtained. 
Confttant  altontlon  baa  beisn  niao  g:iven  to  Llio  development  ol 
eloptric  tniction,  lor  whtoli  l^o  Diroctorv  oxiioot  a  consldurablo 
demand  will  ahortly  aiiau.  The  Company  and  its  licenMn  have 
boon  anccoailul  in  patent  UUcation  abrontl.  The  retiring  Director 
il!  Sir  DimM  Cooper,  RarU,n.C,M.>'i.,  vho,  being  eligible,  offora 
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tuBMlf  for  r«-«lMlion.    The  andttora,  Meiara,  Broads,  I>»t«r«oi), 
kad  Oo.(  retire  ■■  uiu>l. 

BjujtxoK-sirxKT.  May  31,  1898. 
Dr.  LinbitiUoo.  £      •.  d. 

Ckp!l>l  aallioruwd ;  20.-20(f  ■hnran  of  £!*  «aeh.  of 

iriuab  too  MO  foundnn' ahnriM 1CKI,A00    0    0 

I«qed  1$,7SS  attaroi  of  £Z>  (uich,  of  which  60  kro 

Founder*' lUiMW  .„..■... 9S,iit5    0    0 

Pkii)upIM20iih»rw,  fully  paid 76.800    0    0 

3.637  •harw,  W  p<ud lO.flll    0    0 


LoM  call*  in  u-rMr  otid  on  lorfclte'l 
ahatw 


Lata  amonnl 
ahana 


juud    on   fortoitod 


86.211  0 

0 
3 

400  0 

9 
0 

84.441  IK 
330  0 

0 
0 

88  foondar*'  »har«a  fully  pftid 

I«,7SS  84,771  l»    0 

Satan  paldcnroifoitedaharee...^... 400    t)     0 

Sundry  or«di  Mm   7.024  14     7 

BUlapaynbb )5.1«a  18  11 

I*roRC  and  Ioip  account :  Datnncc  of 
account   at   May    31,    IKy-J,   nttor 

puj-inK dividend  nt6porconU 74l>    T    7 

LoHaoditor*' few  toMnfSl,  IHS)3...        I'JO    0    0 


Add,  prolil  for  coctonl  ysar 


626    7    7 
3,74.1    -2    2 


1^1     B    0 


O.  iU*et«.  £ 

fitfwU,  kn.,  at  oMt— amount  at 

UwSI,  1892  7S,I60 

Purcnaaed  daring  the  eurr«nt  ywir 
in  nohaago  for  tully.jMlct  abare* 
of  tiiB  Ccmipany 


£111.761     0    0 
£      0.   d. 


fflXl    0    0 


Laaa  anoum  written  off  to  profit 
andleaa 


7.'>,;60    0    0 
1,S00    0    0 


Kew  iiUnt.  toola,  fumitur*,  6xluroe, 

Bad  fltllngfi .,..       1.086  II    2 

LOH  IO|ier  oont,  depreciation..  >08  13    2 

Sook  on  hand : 
Oanaml  Rtock  at  coat  nr  under  ...    13,537    7    S 
Stationery  at  cort  £220.  I8h.  Sd., 
lewSO  p«rc«Rt.  deprerintioii..  114  J9    1 


74,260    0    0 


877  18    0 


Book  dabu,  Iom  rvsorvo  for  doubtful  debts,  etc 

BiU*  raoeivabla ., 

InvDatioent  account 

Ca»li— At  bankcra 0,302    K    I 

In  hand  HO  10    9 


I2.(i4-J 

l«.eH7 

l.'iil 

600 


.'■,331   IN  Id 


tlll.TllI     0  0 

l'Bi>riT  AM>  Lom  AcotivST,  vkak  Ukkui  Mav  31, 1893. 

l»r-  £      :  d. 

Rout,  tjuce*.  lieonaea,  etc. 0,84S    ?  S 

LoM  rebate  on  payraont  of  dlridnnd  nt  the  rii.t» 

of  Spormmt^  per  aitnnm  oi<  oidln.iry  ulinrRi  1.000    U  I) 

.">,N4ii    7  S 

Oanaral  axpensw,  managemeot,  IKrector?'  ftKHi,et«.  G.266  18  0 

AdvartiHiii^,  invuranoea.  andtrafollingenpenHeii.  e[«.  '.t,555  19  9 

CoBuniniona.  tntoreat,  etc 1.467  IIS  3 

Patent  fcca  and  c^harRcw  snd  law  ci|>anMa  I,9S3    S  S 

I'atenta,  etc.— Doprcciation  written  olT I,AOO    A  0 

Maint«Danico  of  bnildinKn,  plant,  and  loola 1,800    6  6 

Dapradatlon  writton  off  plant,  tools,  ato 108  13  S 

Auditora'few ISO    0  0 

BalaJOC«.bein);net  profit  carried  to  boUncc^heul...  3,745    2  2 


Balftaco  from  tradtna*  account.. . 
Rent*  receivable,  etc , 


£25,453 

0 

5 

£ 

1. 

d. 

!J5,215 

9 

.■J 

!i38 

0 

.2 

£25.403    9    6 


QLOB&  TELEGRAPH  AND  TRUST  COMPANT. 

The  twentieth  ordliini'y  Kooornl  uiccLinij  wu*  li«hl  on  the  27L)i 
ult.  at  VVinche«t«r  Hoiiae,  utidor  the  ureaidancy  of  Sir  John 
Pmdor.  U.P. 

Tbe  Ckalraiaii,  in  njuvini;  the  adoption  ol  the  ropoit.  laid  the 
nat  ravoniie  lor  the  year  ended  July  IS.  after  tho  payment  of 
«ipenMa.  amounted  to  CiS8.931,  u  aKainat  £192.243  laat  year,  or 
«  daoraase  of  £3.313.  ThU  dt^cFcuo,  which  wan  but  a  untall  otio 
cwiaideriog  the  general  dopirwlon  which  hud  oxUtoil  diirinu 
tbe   put  >-ear,   wa«  aooouiilod   lor   by  thb  fact   that   they  had 


tacelved     eomen-hat     reduced     dividenda     Irom     four     or     liv 
of    the    companiee    in    which     they    held     inveetincnt«. 
the    other    hand,     there    wore    two    or    three    of     the    oom*i 
pattica  which   hod   tliron  them  a   hotter   return   this   year  than 
they  did  in  the  provioua  year.     T)i(i  enabled  thn  DirocWri   to 
rocommcnd  tho  payment  of  a  dividend  on  the  ordinary  ahare*  of 
4J  (Hir  c«uu  lor  iho  yoar  andor  rovlaw.     L««t  year  they  were  abls 
to  pay  41  par  cant.,  or  M.  more  than   they  propotted   l<i  |)Ay  this 
yanr.     Tlio  nvaraga  diiidend  which  the  C'Oui|»>ny  IimI  (nii'l  h!iic« 
lla  formation  in  1873  wim  4)  inr  conl..  bo  that  ihcpri-eutit  dividend, 
wu  nbo\'e  the  avernc,'c>.  iiiirj  thoivforc  it  wu  not  disip|Hniiting. 

Tho  Harqnl*  of  TweedOBle  noconded  the  ceMlution.  which  wa 
enrrlod.  

CHIU  TELEPHONE  COnPANY,  UNITED. 

The  oidinnty  general  mevtinK  won  held  on  WodnoHday 
Wincheeior  Kouae.  Colonel  K.  Kaynsford  JaclcMO  (ohaire 
proaiding. 

In  moving  the  ndoption  of  the  ropcirt,  which  won  tfivcn  In  out 
la«t  ieaiio.  the  CtuklrmoD  uLd  ttint  thn  not  prntilji  in  Ixindon  for 
Cho  [MMt  yanr  ;iiuounUid  to  onlv  £^,39o,  alLhouKh  tho  income  (n 
dolliu-H  from  aubacriber*  aliowad  an  iuereaM  of  6ti,S.ll(h)).  Tho 
fact  was  that  the  fall  in  exohanga  waa  directly  resiKjntiiblo  for  a 
diminution  in  their  rei-eiioa  of  £7.64'3.     As  the  tariir  ralm  wore 

giid  in  the  pBiior  doHnr,  which  wa*  now  ko  greatly  depreciated,  tho 
Dai-d  folt  that  they  ought  to  incrcano  tha«j  rato»v  Already 
thnt  courKn  hod  bcon  pursued  In  *i>inc  imporlAnt  ccntrea.  and  they 
were  about  to  do  Ihn  naitin  in  all  til  thcun.  Another  thlnu  on  which 
Ihcy  lulled  1KSH  the  dooWori  iirrivoil  at  by  the  Chilian  Covommont 
to  KrMdiiKlly  wltliilraw  tl)0  [lapur  nicinuy  .-ind  eetabtiith  a  sound 
currency.  The  profit  mirned  during  the  pa«t  year  wn«  uiwd  tor 
capital  purpoBOfi.  but  they  had  now  pi'aolicaily  ctowd  that  account, 
M  ioa«tfor  tho  present,  m  they  were  only  upending  tho  money 
necaBHiry  to  coupto  np  new  >ubBcribor».  lie  Iropcd.  therefore, 
that  dunn);;  tiin  curicnl  year  they  might  be  able  to  act  uido,  out 
of  revenue,  a  iiiltiniont  amount  with  which  to  pay  a  dividend. 

Mr.  T.  Orwenwoed  »ooondad  Iha  motion,  and  tlia  report  waa 
adopted. 

MANCHESTER  EDISON-SWAN  COMPANY.  LIMITED. 

Tho  eloveiilh  ordlnory  general  meeting  of  tbie  (Jompany  ifa*1 
held  loat  week,  Mr.  V.  K.  Armlioge,  chairman  of  the  Company, 
prcciding. 

In  thn  annual  report,  whkch  waa  Inken  aa  road,  it  wo*  etated 
thHt  the  not  profit,  including  ]h«1  yaar'a  halnnoo.  amounted  to 
£3,047.  I4«.  Oil.  or  UiU  it  wu  propoaed  to  devote  £1,000  to  tlia 
payment  uf  a  dividend  ul  the  mt«  ol  A  per  ct-nt.  f>er  annum,  and 
A'8,3,  1,^.  townrd*  thn  loM  incurred  In  connection  with  tha., 
Williamnon  Elcctrlenl  and  Enelneoriiig  Company,  IJmitod, 
Auatralin,  cnrtyins;  fni  whiiI  h  balance  of  £173.  ifla.  Bd. 

The  Chalnnaa,  in  moving  the  adoption  of  the  rejiort,  rafa 
to  the  deprc""!?!  "tiiM  of  electrical  buxineMiand  buainaaaiagena 
during  tho  )>n"t year,  uml  mid  the  Uanoheeler  Kdlwrn-Swan  Com-' 
pnriy  hud  FtufFure'l  a  good  dr-al  through  the  delay  of  Iho  ilanohaatar 
Corpointion  in  currying  ooi.  their  inalAllntlon.  an  people  did  cob 
care  to  go  forward  with  itntnllntion*  on  their  own  oecount  till  they 
■aw  what  the  (*or]>or!itlon  wore  going  to  do  in  the  motlcr.  tat 
Corporation  aoomed  now  to  bo  within  inconrabln  dlatonce  of  tha 
ccniiplotlon  of  thatr  worki>.  The  not,  prulit- o(  lhuCoini>nny  hod 
been  nbont  CKOO  lt»«  tliHu  in  the  preceding  year.  Although  the 
nMull  wn8  to  that  extent  nnfnvournble,  he  waa  not  without  hopo 
lui  to  the  lutura  of  tho  ('om|uiiiy.  There  could  bo  no  doubt  Uiat 
thcra  wouM  bo  n  very  Kront  iprcad  of  electric  lighting  in  tho 
imnioiliat(>  future,  and  they  hoiMid  and  believed  they  would  got 
tholr  aharo  of  the  work  th.at  bad  to  be  done.  Nearly  all  the 
bnaineu  tlicy  but  dono  hod  been  romuneraUve  work,  and  with 
incroaned  buiilncw  Ihoy  would  have  an  incrou'C  in  the  mmount  <A^m 
their  proflta.  ^| 

Tha  motion  wua  ttaooiided   by  Mr.  W.  P.  Jamaa  Pawona,  antt'H 
after  eome  criticisms  on  tho  accounts  had  boon  pamod,  it  waa  put 
to  the  moeling  and  oiloptcd  with  only  one  dissentients 

It  was  Bgrcod  that  the  prolit«  should  bo  diapoied  of  in  the 
manner  >ujgoBt«il  In  the  report,  excejit  that  out  of  the  balance  to 
bo  earned  ^rward  £15')  wits  vot«d  an  temiinoratlon  to  the  l)licctara.j 


BUSINESS  NOTES. 


Cuba   Kabmaiine  TaloBrapb  Company' —Tlie  DirecMni 
po»!  a  lialfycirly  ciividood  at  the  rate  of  'i  per  cent,  par  aannni. 

Soatk  LosdOB  B«Uwajr.  —The  City  and  South  London  Rtdlway 
Itill  u'ua  read  on  Monday  in  tho  Houio  of  I.ord«  for  the  third  lima. 

Burnlay.  — U  wu»  uieutioned  on  Wednt«day  at  a  meeting  of  the 
Town  C-ouncil.  that  the  electric  liuht  station   hod  now  been  ooni.j 
ptelod.  and  that  tho  cnrtent  would  be  switched  on  next  weolc,         I 

I.rona.^Tli«  OGiitral  telephone  ollioea  at  Lj-ons  took   lire  on^ 
Hatiirday,  and  it  was  found  necetsary  to  cut  the  whole  of  the  1 .230 
connecting  wires.     The  damage  sastaiaecl  ie  eatimated  at  £1,000. 

BIUI  Llshtloc  — A  new Bptnmng  mill,  recently  erected  at  EbbIV 
fur  McepTB.  .1.  rhudwick  and  Biotbor,  Liiaited,  u  being  ligbteA 
electrioally  by  Mosara  Ernest  SooU  and  Mountain,  Llmilod,  ef  J 
Kowcostlo. 

Ac*Ata    WaMad.— A«  will    ho  aoen   from  our  odvertiMmenl 
columti«,   Mr.  Konald  A.  Scott,  of  Acton  Bill,  London,  W., 
desiroui  of  ajniointing  a  good  Bf(«nt  for  Kowoaatle.  Uvcrpool,  i 
Cardiff,  and  the  adjoining  diatncta. 
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BoUon. — An  inquiry  was  to  ba  held  jrvaterdny  bj  Major-Oeiterftl 
Crazier,  K  E.,  ons  o(  her  Mnjowly'a  I.ockI  f-overnioent  InapecUir*. 
hiM  nil  n|>|<1i<:-«tion  l>y  iliu  Floitoii  (.'orpontlioii  tor  MMcUon  U> 
Irorroir  tlO.iXiO  liir  tin:  imriwniM  of  oJecdrif  iigbt.inK. 

Bunpatwid  -  CharlDK  Ctom  B&Uwny.  ~  On  Monday  the 
Ui>op|>n»o'l  Bill  C'oinnuttoo  o{  tho  Huiiio  ol  Ijonla  pnwixl  the 
HHii>|U't.*ui<l,  St.  pAncnu,  und  ClinrliiK  CroM  Bloctric  R«ilwBy 
Kill,     Thin  scheinu  Imo  btwn  raiiutionixi  by  the  Uou««  ol  Uounnon* 

I!leotroeutli>a.-~ A  defect  la  tho  eli&ir,  an  the  carrying;  out  of 
Uie  «j!»c<itt«u  of  Wm.  T»ylor  at  Auburn  fVlMn,  New  ^  ork,  eunrad 
Ihti  dynamo  to  gi\^  out,  nod  n  noond  shook  ouuld  not  ba  eiveri  for 
an  huitr,  Tho  uurrent  in  the  liitt«T  civo  wdh  obtained  hum  the 
Blrixit  tnuinp. 

CUy  aad  Sootli  L«ii4aa  Kullway  Compaay. ~T)io  leoelpU)  lor 
the  wnk  ondini*  July  30  were  £9^2,  aguii»t  £735  fur  thu  Hirne 
period  luet  yor.  or  an  ini^muie  of  tUl.  Tho  total  rtK'cipta  for  the 
H>cand  half  yoar  of  1^93  ahow  *a  mcrenao  of  £401  over  Ihooo  for 
tho  Farrea]K<ndin([  period  oJ  1892, 

NetttaKtaam.  —  The  Electric  Li^^htis^  Committee  of  the  Cor 
itetiition  have  opened  tho  tvndera  |  II  in  number}  lor  the  electric 
liilbt  BtAtion  to  bo  oiocled  in  I^iwor  Tnlbot-streot,  Tho  tender  ol 
Mr.  F  MoHoni,  of  NotI)nj(hnm,  buitder  and  contraclor,  won 
aecoptod,  at  tho  jirlco  of  £IO,tMtl, 

taaoaetar.  —Tenders  for  the  election  of  engine  and  boiler  houao, 
etc..  at  the  central  atation  for  electric  lighiinic  in  LonCMter,  have 
bean  let  to  the  following;  tiodonion  of  tho  town:  Miuon't  work, 
Mr.  W.  Herrlmn  ;  joinor'n  vork,  Mr.  JonMhnn  Aolon  ;  nlunibSnt;, 
Mr,  Wllliikin  Ahhott  :  [ilniiteiint;,  Me»tr».  T.  Crow*a»d  Sou, 

EKhlbltlen  at  KottlnRtiaai.  —An  induatrial  exhibition,  ortcnninod 
in  honoui  of  tho  foilhcoiitinB  visit  of  the  Britiah  AMionlaUon,  wan 
opened  In  tho  Victoria  Hittl  on  Wodneaday.  The  electric  liKht  of 
the  building  lia«  been  carried  out  by  Mee«r«v  IMrlw  and  Sone, 
and  tho  Blevtru:  Wire  mid  FittingH  Company  show  a  variety  of 
electric  lam  jr. 

IneandeaoeDt  Lamp*.— Wo  are  informed  that  Mr.  F.  Gsplr,  of 
3,  Ea*l  IiidiKiivociue,  I.MdenhHlI>etr«el,  E.C,  baa  been  appointed 
sole  Bgont  in  this  country  lor  the  ijooietv  Auonyiue  pour  in  L'on- 
■tructioa  de  LiiDpR>  j  Inoandeeoence  e(  BodapMt  (tho  Budniient 
InoandeMencu  LnTnp  {'ompany)  in  view  of  the  anticipated  trade  in 
imporUni  Uinpi. 

A(iiooltnral  Shew  at  Dewibnry, — Atone  of  thealandetlie  VVruy 
RIoctrical  KngineorinK  Company,  oi  Urndfonl,  ahoK  fitting"  necea- 
■ary  for  the  inntattntion  ol  etcciiim  liglit  in  a  countiy  home  or  a 
flour  RilU.  Thn  dynamo  la  worked  by  an  oil  engine.  An  Otto  gas 
•nfflne,  hy  Momrs,  C'roul'?!'  Vtroa.,  Linilted.  Im  nhown  driving  a 
Crcimjiton  il^'nniiio, 

Aoatrallu)  and  Canadian  Cable. —The  laying  ol  the  Queens- 
land mid  Nen  (.-alc-loniii  tulucraph  cable,  which  will  form  the  Grat 
Beetion  of  the  projei^ted  cable  botwe«n  Aastratia  and  Canada,  will 
Hliortty  be  commenced,  and  ia  cipoctod  t«  be  liniihed  by  tho  end 
of  AuKUat.  The  layinjc  of  tho  oonUnuation  lo  Voneouver  will 
probably  be  compleiAd  within  two  year*. 

Oevastry.—  At  a  meeting  on  Tuo*day  of  the  City  ('ounoil,  under 
the  prcaidency  of  the  mayor,  the  Electnc  Light  Committee  rocem- 
mended  thdt  Ihny  be  oinpowered  to  employ  a  conaiilting  engineer, 
hut  the  iiinyor  moved  thiit  b<^ore  tlika  waa  done  the  committee 
prewiiit  H  lull  Import  of  their  iuvetlij^Hlioii"  up  to  the  pretenl,  Ifme, 
and  after  fome  oidOuBeiou  thia  motion  waa  acloplod. 

Ceveatry, — At  a  inoellng  of  tho  VVarwlckahire  County  Council, 
tlio  FtiHula  niid  Krid^oe  CooaiailMe  nientioneil  that  loruif-  hud  been 
arrxngeil  with  Mr.  Ilrsfl'  Baker  for  the  iiitroilucUon  ol  eloclrio 
Irami  at  Cei-entry,  and  ns  Mr,  OrafT  Baker  had  now  «oId  his 
ioUreel  in  the  tramways  cuin|ianv.  thejr  reoommended  that  the 
•enl  be  affixed  Co  an  nKreement  with  the  new  company. 

Telepbeny  betweaa  aelfaat  and  Olaagew,— Thn  i>o«t>\l  autbo- 
ritiae  have  armingtii  that  |)arti<«  diisEruus  of  oonimunioatini;  with 
BdfMt  by  telephone  mnv  do  ao  by  applying  at  the  public  counter 
at  the  poet  office.  Tho  chance  ia  3a.  for  a  convervatlon  of  iiol  more 
than  three  ininutca'  duration  ;  but  the  unintcrfupted  use  of  the 
witc  may  be  iKirureil  lor  alk  iiilnuto  on  (laymcnt  of  a  double  (oe. 

Sleatrlolty  in  Cool  MInlnE.  —Tho  uw  uf  elcclricily  in  WeNli 
coal  mine*  in  on  the  iiicrctuo,  blannnnl,  in  thu  Aberilate  Valley, 
ia  now  electrically  lighted,  and  at  Abcicaniiid  the  I'lyinoutli 
Colllcrlca  arc  Illuminated  ciloinivcly.  Mcaira.  Ccawnliay  hai~o 
adopted  the  etecti'ic  lijiht  for  their  colliery  at  I'ontyiirldcl,  and  It 
b>  aluled  that  in  the  next  wint«r  Cyfarthfa  Work*  will  be  aimllarly 
illumiuated. 

Tbe  ■aaMra  Bnptro.— .\  new  hall,  built  on  tho  aite  of  what 
waa  once  Marlow'a.  la  bnlns  otiened  thia  week  in  tho  Eoit  End  of 
Uia  metro|>olia.  The  hall  w  lighted  by  electricity  from  plant  laid 
down  in  a  roomy  engln*-hoiiee  at  the  bnck  of  tho  aUige.  Moaar*. 
Vauuhan  and  Brown,  of  16  and  IT,  Kirby- Street,  EX'-,  havocarned 
out  the  installation  in  a  very  creditable  manner,  Mr,  U.  C  Vaughan, 
jun.,  having  auperintended  the  work. 

Kampatead. —  Tlio  tender  of  Mewrs.  K.  A.   Verbury  and  Son*, 
of  Kilburn,  lor  tho  orocUon  of  a  chimnev  ihaft  and  building  for 
"     ""m|i»Cead  central  alntion,  with  foundationa  for  the  machinoiy, 
I  ponfotiiiil)  w'il.h  Biiecilipationa  and  plans  picii.irc'l   by  Mr. 

,  haa  hoeii  accopto'l  foi   £',3M,  and   thn  tender  of  Mujars. 

SienWDH  Itros.  mid  Co,,  (or  the  eupply  of  electric  lltfhtin>;  plant. 
mMnii,  etc..  for  thoaroa  at  first  lo  be  licbtei),  liaa  been  ui.'00|it«d 
for  £19,791- 

laoaadaaoaat  Bloetrto  Lamp  Compaay,  Llnttad.  — This  com- 
pany has  boon  rwiatered  by  J.  Fraaor  and  Son»,  31,  CViplhulI- 
avenue.  B.C.,  with  a  capital  of  £'^.000  in  £10  aharoa.  The 
object  ia  to  carry  on  tfao  manufaetui'e  and  ule  of  electric  lamps, 
£ttin;ia.  ,ipplianco(,  and  Qiatortals.     There  «hall  not  be  lea*  than 


thr««  nor   more  than  seven  direclorH.     The  first  are  J.  Froaer, 
().  Binawaniicr,  and  C.  .1.  itobertson.     The  ([uallficatlon  is  £500, 

Bngby.  — On  Satunlay  the  Louiit  Board  lecoivod  nn  application 
from  the  Kugby  School  Electric  Lit-hling  Company  asking  th« 
Board  to  undertake  the  task  of  laying  tlic  cast-iron  iiipes  lor  tho 
cable*  where  they  croaaod  the  public  road,  in  onier  to  avoid 
thn  dilbculty  of  huvlntr  to  make  Kood  and  maintain  the  surface  of 
the  road  atlerward*.  The  Board  agreed  to  undertake  tho  work, 
•iibject  to  their  boin);  tellevod  from  all  sabEe([uent  [«£[»□  sibi I ity. 

UKbtlax  or  Kewapaper  omooa.— The  electric  light  iiutallation 
In  the  olliooj"  ijf  t.lio  YoiL-hirt  Post  is  now  complete  and  conaiati 
of  uiiwanla  of  ilN)  liicanilntcoot  lompi  und  four  arc  lamps.  There 
are'ioOllgbtflin  tliecompoelnKdepartment.  The  current  ta  obtained 
from  the  YorkahiTV  HouM-lc-HouKe  Kloctricity  Company,  and  th* 
scheme  of  the  installation,  with  the  «|iecilicatlons,  wu  prepared 
and  auporintended  by  Mr.  E.  W,  LaneoHter,  of  UlrmlnKhati),  The 
contract  was  undertaken  by  Meure.  S.  Dixon  and  Son,  of  Looda. 

Bandoa.— A  publio  meeting  waa  hold  on  Monday  to  consider 
whcthc^r  the  Town  Commisiiioner*  (Jioiild  oppose  or  conaont  to  the 
application  of  the  Bandon  Eloctric  Liuhliii);  Company  for  a  pro- 
visional order.  Mr.  I',  f'rowley  preaidod  oi-er  the  Katherinj;.  Mr. 
CoorRO  Bcarc  wa*  oppoacd  lo  the  application,  and  he  would  pro- 
po*o  that  the  rato^nyora  ahonld  instruct  counsel  to  oppom  the 
H]ipllc»tion  made  to  the  Town  Cemmiaaionors.  Mr.  Sullivan 
Booondad  thu  rowlulton,  wliich,  after  «ome  di*ou«*ion,  waa  carried. 

Btaekpeel  and  Lytlwm  Tnunwaya. —The  Blackpool,  St. 
Antm'",  iiiiil  [.vthiiiu  Trnitiwnys  Bill  liOH  been  tinnllv  pawftd  by 
Lord  Moilej'e  t'oniniitWie  of  the  House  of  IjoiAn,  The  National 
Telephone  Company  and  the  railway  companies  o^koJ  for  an 
amendment  of  the  "  modul  clause "  inserted  in  the  Bill  on  the 
recommendation  of  tho  Joint  Commilteo,  lo  the  cITect  that  tho 
Board  of  Trade  ahauld  have  power  to  exteiirl  the  time  for  the 
roconatroclion  of  tho  lystem  of  wiree.  The  oomniitl«e  decided  lo 
amend  the  clnnso,  Mas  tij  give  the  Board  of  Trade  [.Kiwor  to  extend 
the  time. 

Edlal>iirtli.—.\t  a  mooting  on  Monday  of  the  Kdinburgh  ond 
l^iihCiv*  Commission,  a  letter  was  read  from  the  town  clerk  a*king 
if  the  C'ominimionere  would  be  willing  to  BUpply  the  CorjKiration 
of  EillnbiirKli  with  gat  for  their  enginei,  to  be  used  in  tho  produc- 
tion of  eleelrio  lit;hl,  at  the  tame  rate  as  they  do  at  present  for 
public  lighting.  The  rate  at  which  the  gas  would  be  supplied,  it 
waa  pointed  out  in  the  letter,  would  !mi  an  imi>orlant  matter  in 
coming  lo  adectaion  whether  they  would  use  gas  engines  or  not. 
After  saaxB  discuaaion  the  matter  was  remitted  to  the  Worka 
Coin  mil.  tee. 

Llghtlag  at  OaboriM.— In  conneetion  with  the  feitiviljea  at 
CowM  thia  week,  her  Majeety  the  Queen  on  Monday  entertained 
a  party  of  gueete  in  the  Indlfturoom,  which  in  its  epiendid 
whitonesj  nrvor  lookwl  so  well  aa  when  illuminated  by  the  many 
electric  iiL'hts  ditlributwi  in  vaset,  bron/c  bowb,  and  in  the 
eliiuisite  '■  exhibition  "  sot  of  Minton  china  and  biscuit  work,  in 
which  the  tuniuoisB  blue  cantroaw  so  well  with  the  delioale 
figure*  reprosanting  the  four  sea^ona  and  the  pleasure*  of  C|iort. 
TTie  rucce«a  of  the  electric  lighting  woe  due  Ui  Mr.  MasEey,  tho 
Ijueen'seloctrician. 

A  Bvported  Amalgamatlen.  — It  has  been  stated  in  Mveral 
woll-intormed  c.]iiati<irf  iliRian  early  amalgamation  will  beefTeoted 
between  the  firms  and  bu^ineseea  of  Metare.  <:oolden  and  Co,  and 
Meeira,  Eastou  and  Anderson,  Limited,  though  wo  do  not  know 
exactly  with  ho»'  much  truth  the  statement  ia  made,  or  what 
details,  if  any,  have  been  settled.  Probably  the  Woovitlflld  Worka 
are  to  be  kei>t  tor  tho  light  manufoctutfla,  and  heavier  (-iwda  made 
nt  Kritli,  In  view  of  the  progresa  which  ought  to  be  acUievod  by 
eleotriu  traction  in  the  early  fiituro,  such  an  amalgamation —If  ft 
be  a  fact — should  promise  great  success. 

Oarbr,  —On  \Vodcic*day,at  a  meeting  of  the  Town  Council,  it  was 
mentioned  tliut  Mowrs.  C.  Fletcher  and  <'o.  hod  delivered  three 
boilers  Muder  a  contract  in  connection  with  tho  electric  tit-htlng 
works,  Tho  Highway  Conimitt«e  had  approved  of  tho  propoeea 
positions  of  tho  transformer  botee.  The  work  of  laying  the  cablM 
hoii  been  coinmoncrtl.  and  artangomeiibi  have  been  imde  with 
Moi*ra,  Sioincna  for  them  to  undertake  the  I'olnstatemont  of  the 
laivement  lor  tho  work  they  are  ot  present  doing,  for  £600,  Tlie 
ilnyor  re*|iic«t«d  tho  Council  to  adopt  tho  miniit«s,  which  w«» 
■ut'oTidoil  by  Aldi'nuan  Bowler,  and  carried. 

Pontjpeel.— Tlio  surveyor  reported  at  the  monthly  meeting  of 
the  I.oral  Hoard  Inet  week,  that  the  Ponlypool  Electric  Light  and 
I'owor  Company,  Limited,  had  coinpletea  laying  tlieir  mams,  but 
that  they  were  rather  dilatory  in  replacing  llio  jiaving  of  the 
Cuorgestreet  footiiath.  It  waa  agreed  that  the  surveyor  call  upon 
thu  coinfwiny  to  reiilooo  the  whole  of  the  paving  in  acoordance 
with  their  uuderlnkiiig.  The  chairniftii  read  a  totter  from  the 
Boanl  of  Trade,  stating  that  they  had  received  a  certificate  that 
the  Tontypool  Electric  Light  Company  had  expanded  the  amoant 
of  money  nnthnrised  by  their  licenao.  and  that  they  would  releaM 
their  ilepoai^  ol  i;i.()IH» 

Woriby  ot  Ceiiiatder*tl«ii.— In  ono  ol  our  tiotea  Mine  time  aince 
roforence  waa  made  lo  gas  moking  apparatus.  A  cornjapendent 
from  tijdnny  has  written  us  on  tho  subjoct>  and  from  hi*  letter  we 
gather  thai  thare  la  room  for  the  l)ow»on  or  somo  other  iryBlem  of 
the  kind  among  eonnurners  In  Auatralla.  Our  corte«i>onde(it^  Mr. 
H.  ti.  Mast«rman,  ot  ViotorLaareade,  Sidney,  consumes  about 
3,000  cubic  feet  ol  gas  per  dar,  tor  working  a  lift  and  gatting  the 
oloctrlc  light—gas  is  5b.  per  1.000.  We  have  forwarded  another 
lett4ir  to  the  agent  for  the  .American  system  referred  to  in  our  not«. 
but  the  opening  is  not  blocked  to  Englishmen,  Mr.  Ma»tcrman 
sayn  "  there  b  a  good  Ojiening  for  tho  in>-ention  hero  ;  if  wo  put 
in  tho  appliance  there  are  plenty  more  would  follow." 
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n*  Gwwvntanl  aad  Ui«  T«l«ptioneB. — In  the  House  on 
Monday,  Mr.  Harry  FD>t«r  ukoil  the  roiitiua«l«r-ttoiicrnl  whvthor 
aji  u^vomont  wm  now  bciiiit  <ottiod  bolwoen  the  Poet.  09ic«  ami 
(be  KntionAl  T«1aphono  Comptuiy  for  tha  putchiuw  by  the  Pout 
Olfio*  of  the  National  Coni|iniiy'i'  trunk  wiru,  or  (or  thewttlo- 
tDOnt  of  other  lOAtMnL  Mr.  Aiiiold  Morlcy  uid  (ho  affraoiiMnt 
with  the  National  TelfpboDc  Corii[wiiy  ol  liHH,  with  tho  TroMury 
rolnal«  of  that  yc«r,  wait  in  the  imuim  ol   Mlllomanl,   and   In 

KniiMnoft  o(  the  rDCommendniionB  of  tho  B«l«at  Cominjttee  woiilil 
lojd  before  Parlianiont,  but  the  commitloo  were  of  oifinion  tlijil 
Iho  rw"pon»lbih[,y  for  the  dotAilH  rdted  with  the  Covernmoiit,  uii'l 
h*  did  iioL  [•m]>tiiic  to  tAy  It  on  tho  t«bio  bofote  it  wni  aignod.  Tlie 
BgTwni«Tit  would  lie  ori  llio  lln«*  ot  tho  mhiulo. 

"■"*»■  — wh--  tho  niambora  of  tlie  Halifax  Flour  Society  met 
but  Friday,  the  Seftrotory  (Mr.  Kendall)  gnvc  eutne  itniiortntit 
htfonniitlon  »•  to  tho  Hvlnz  the  noeicty  hud  effected  by  iMlouting 
the  e1«olricli|[bt.  For  ItX)^  tholr  total  paymonla  for  gas  and  tlie 
doetrio  lishting  amounlwl  to  £tSi.  In  1H!)0,  when  thoy  hud  no 
electric  light,  their  can  ocoouot  wm  £IT4.  Thoro  wna  thua  a 
di^venm  of  ai>oat  £S.  That,  however,  wiu  not  all,  oi  by  pulting 
it)  the  oleetric  liabt  tbeyeflected  >  nvinij  on  tlieir  lii«iirnnce  at 
between  £80  and  £T0  per  utnum.  Mr.  ReniUll  addei)  that  the 
AifniM  *«>«  oil  the  moro  alttnifleont  when  they  took  into  miiiiirlor*- 
llon  that  two  yeoTH  neo  thoy  jrronnd  100.048  quartota.  ami  lu!>t 
year  l?7,ll)6  i|uarter«.  The  a*e  of  gu.  ho  nud,  wu  now  nlmoHt, 
conl^ned  to  their  Btable«. 

Dtta4ee. — In  tho courie of  hui  pi'ffiidentiHl  luldre^  bolora  the 
North  Britiith  AsMMlntion  of  (las  Manik^urB,  at  the  nunual  inoelinit 
in  Dundee,  Mr.  T.  IlouKla*  Hall  loid  that  not  only  did  Dundee 
(loeeeM  (utly  and  ettciently  cuulppod  goawork*.  hut  there  wiui  a 
oODipIelely  eciuipped  electric  light  elation,  which  had  cost  tho  f.iaa 
CommiMlODOie.  under  whom  oontrol  it  wu,  about  £3(1,000.  and  he 
wee  of  ojiinioa  tfafit  the  oonclueion  of  the  iu»oRiiition.  lUUir  they  had 
TUled  both,  would  he  that  in  reeiraot  of  oloctilc  liifluing  Dundee 
wae  iteoond  to  no  other  city.  Without,  however,  condemning  or 
att«iiiptin(-  to  justify  the  nctiuoB  uf  publiu  bodiev,  he  eaid  that 
electricity  hod  not  yot  proveil  ItooK  to  be  aiivthin);  more  than  a 
luxury,  while  koi  had  bocomo  a  noccenity  ;  Knii  it  was  to  be  hoped 
that  tho  Dundee  Can  Commiuionon  in  Ihoir  wiadom  would  make 
the  olfvctric  llftht  dopftrtmcnt  itand  on  itn  own  Ioki.  iu  in  tho  «iuo 
of  KOB.  and  thnt  thoso  whn  uuxl  electricity  nhnuld  alone  bo  required 
to  pay  for  it, 

Grlmabr.— Tho  lubiecl  of  electric  lighting  waa  iiiacuBBcd  at  n 
uwotinc;  Uit  wcuk  ot  tho  Kighwaya  tomniittco  of  tho  Town 
CounclL  Thti  borough  •urvoyor  Intimated  thnt  he  hnd  written,  in 
aOOOrdnnce  willi  tli<i  i-ciiunat  of  tho  committee,  to  47  [ilaci*  whnrc 
Ihe  electric  light  wm*  largely  in  uae,  with  a  view  to  ^ttinK  infoi'- 
nwtiot)  u  to  tho  adviBahility  of  illuminating  the  atreeli  by  elec- 
tricity. Ho  hod  received  16  reiilioii.  oil  within  tho  la«t  day  or  two, 
and  WM  eipectinz  more  very  inortly,  Tho  Burvoyor  briefly  went 
through  tho  chief  itatetnonU  embodied  in  the  letter*  nMoii'od.  one 
Ol  which  iitiiteil  that  the  coat  nl  electric  lighting;  had  been  found  lo 
be  Ibree  time*  im  much  an  lij;htin(-  by  k;at,  nnd  that  the  illiimi- 
DBliiiK  power  gained  was  10  tiino*  hh  groat.  On  tho  motion  of 
Mr.  Adit,  Mcondeii  by  Mr.  Barrett,  it  wax  decided  to  adjourn  tihe 
ooneideiatian  of  the  subjeat  fur  the  presunl.  the  turveyur  before 
tbe  next  tncoting  to  BUpuly  eoch  memhur,  in  printed  lorm,  with 
tJie  chief  ilenia  of  the  inforniiilion  then  to  huiid. 

Oriental  ToUphone  Company. — Tlio  Houne  of  l^rd«  liii#  L-ivon 

!'Dd;'inent  iti  i.hc  uppoul  lu  the  ca>e  uf  Aildiiton  and  other*  u.  Newt, 
rhetiaeetion  depended  on  the  aoiMtruution  uf  an  nKreement  loade 
between  tiie  ptomoterB  of  the  Oriental  Telephone  Company, 
Liiniied,  and  the  companv  ilnelf,  which  wwt  ineorporated  in  \SS\. 
with  a  nominal  capital  ol  £.^00,000  in  £1  ebaree.  The  prouioiore 
wcro  to  receive  a  certain  numbor  of  vondoirs'  ehanw,  fully  |taid  up, 
ae  port  eMbfoctlon  of  tho  purchue  money  jMyablo  to  thnm.  the 
(Wt  of  tbe  eharst  belnji  ordinary.  It  wn«  part  of  the  ngroGuic'it< 
that  durtnif  tbe  first  Qve  yoarn  of  tho  catn]inny'a  eiistenco  the 
hoMer*  of  Uie  vendora'  tiharee  iihould  nut  piLrtiotpate  in  the  prolit- 
ef  the  compoiiy  until  the  huldent  of  the  onlinary  eh»re«  •>l>oulil 
hBTe  been  paiiTn  dividend  of  0  per  cent,  per  annum.  Mr.  Juetioo 
Kekewieh  decided  in  favour  of  tho  appelhtnte,  who  reprt«uiite<l 
tbeerdinaryiharoholdcrf.  but  his  dcciiioo  won  rovciBed  on  uppeiil. 
Hence  the  proannt  appeal.  The  judj^mont  of  tbo  Court  of  .^ppail 
wna  now  rcvcoed,  and  the  rctf-ondent  ordnrcd  to  pay  the  conta. 

LtgiiUns  at  Bunburg. —  Wo  undonUind  that  a  conlroct  for  the 
eiteniion  of  tho  Rarabuig  electric  Uffbl  station  and  tho  dialHbu 
lion  ol  electric  onoriry  over  tho  whoG  area  of  the  town  bun  been 
(iTOD  to  MofHra.  Schuckert  and  Co..  Limited,  of  Nutombor);.  It 
may  be  loteretUng  to  raention  aome  particulom,  a*  oloctricity  will 
be  uMd  to  a  lM|ce  extent  ae  motli-e  power.  About  9)0  h.p.  will 
be  ueed  (or  tome  trani  lioea  In  the  town,  ami  il  thin  prove*  eatl*- 
bclery,  aa  ia  expected,  all  the  traiiiwiiyK  in  the  town,  rei:|ulrlTi|- 
about  1,000  h.p,,  will  be  operated  by  electricity.  I*,  is  intended  to 
connect  tbe  central  railway  elation,  which  in  lo  be  erecteil,  and 
which  will  require  a  large  amount  of  current  for  light  and  poner. 
Willi  the  generatfti|(  stntioa.  In  addition,  500  h.p.  has  to  bo  pro- 
vided for  the  workine  of  crane*  in  the  harbour*.  Thii  ii.  however. 
not  in  connection  with  the  free  harboure,  for  which  a  large  electric 
■tatlon  woa  built  in  IMNH  by  MeMr*.  Schuckert  and  Co.  A  railway 
like  the  Berlin  railway  I*  projected  for  Hiiiii)iur|>,  but  to  be  con- 
•bructed  se  a  circular  Une,  aad  it  ie  proposed  to  uee  electricity  m 
Ihe  driving  |iower. 

flmtbport  t^hElnB, — On  Wednesday  n  special  meeting  of  tho 
Totra  Counoil  took  placo  to  conaider  tho  roporu  made  by  Mr. 
WUkiiieaii,  dedcical  cngiDoer,  teapocting  tbo  propoail  for  the 
eledfic  Ugblins  of  a  portion  ot  the  town.  In  hli  rooorta  tho 
engineer  submitted  two  ataWmeDte  ol  oeplbd  expencfituio  ro- 
qvned  to  carry  out  tht  tebtmt.     The  low-t«iuuoii  nystem  ho 


e«l>i[naleil  to  co«t  £13,356,  which  would  mean  the  exolerien  of 
Bold -street,  I'romenade  (from  Bold-»lfoel  to  Kevfllatreet),  and 
Londonatreet  (from  Chaijeb  street  to  WrJKhl  alioet)  from  the  iup- 
ply  main*.  Thccoit  for  the  hi2h't«nnaii)illernatlaKRy«tem.w!lh 
aULion  at  Oowland*.  ww  £13,^7.  The  Goa  and  Elective  LiKhtioK 
Committee  recommondcd  the  Council  to  adopt  a  propon^  to 
supply  tho  town  area  with  electricil  energy  from  ^oemtln^  plant 
erected  M  Crowland*.  After  a  lengthy  diaeumiion.  Councillor 
Dimond  moved  an  amendment  to  tbe  clfect  that  the  town  area  be 
supplied  with  electrical  eiierRy  on  the  altornatingcuctent  oyalem 
from  gonerating  plant  erected  at  Crowlands,  and  that  teadora  be 
invit«l  for  the  building  ind  plant.  Thui  amendment  was  put  ood 
unanimnnsly  ciirrietl. 

Aoton  BUI  EleotrioBl  Works.— Tho  lifth  annual  rporU  in  con- 
nection with  the  Acton  Hill  Eiwtric»l  t'ucineering  Works  took 
pbicc  on  Saturday  in  tlio  crounda  of  The  Elme,  Acton  Hill,  by 
pcrmissionnfCiti.tnin  Ronald  A  Scott.  The  weather  woe  fine  oftd 
the  ntt^iidaticn  wmi  Intgo.  A  oommittoo,  at  the  heed  of  which 
wae  CK|>tain  II.  A.  Scott,  eupertntended  tbe  arartu;  the  other 
members  nere  Meeere.  Toy,  Squire.  Turrell,  Onslow,  nnH  Moore ; 
hon.  aeo..  Mr.  Garrett :  timekeeper,  Mr.  Hodijaon.  The  oourae 
was  on  grws.  aevcn  lapit  to  tho  mile,  and  the  following  are  aome  of 
the  reeulte:  ICO  vards  handicap— final  heat:  KyKin,  lint;  C,  .1. 
Broomfield.aocondiMoorc,  third.  High  jump— H.  Si[uire,flft.  lln., 
firnti  J  n.  M'l^rcn,  .'ifL,  second.  Quarter  milo  handicap— H,  N, 
Fyaon  ISTi  yai-dii  M*it), fiinl ;  V.  -I.  Bromfiold  (10),  second.  Lonu 
jump  — H,  Si]uire,  lift.,  flrat  ;  E.  H.  Turrell,  16ft.  4in.,  Moooiid. 
Uurxlle  race  (100  yards)  -  IS  nal  hentr-.  R.  Noodham,  first;  E.  S. 
Walker  [owe*  throe  yards),  eeoond ;  C.  W.  Barber,  third  :  C.  J. 
Bromfield  (owes  three  yardii).  0.  I'uttln);  the  weight— C.  J. 
Bromtiold.  .lift.  2in..  firat:  E.  H.  Turrell,  SOft,  Kin.,  soooind. 
Mile  handinap-8.  ("havBi«e  (100  yanla  utart),  firet  i  A.  Smith 
(100).  second  :  H.  Hunt  (120).  third.  The  pria«  wore  dietrlbuWd 
bv  Mi-^.  Itonald  8cott,  and  this  brontcht  to  a  clora  an  enjoyable 
alt^riiooii. 

Glaa«aw.— Tho  committeo  of  the  Town  Council  on  electric 
lighting  iinve  had  under  con«idervtion  n  proposal  for  the  extension 
of  the  'ayetem.  The  eoheme  eubmitted  con tj>in|. lutes  the  removal 
of  the  dynamos  from  tho  establinhmenl  in  Waterlon-atroet  to  the 
pieniiMv<  in  Johnslreet  formerly  occupied  by  Kleesre.  Uavor, 
Coulaton,  and  (^..  end  now  belonging  lo  the  Corporation,  with 
the  view  of  utilising  thorn  for  eupplying  olectricitv  for  etreet- 
lii;htint:  purpoan*.  Thin  would  loai'e  room  at  Waterloo  street  for 
the  lii»tJillHtioii  iif  plant  for  the  supply  of  incandescent  light  for 
houMe  lighlitiK,  and  fur  cMrryinu'  out  the  neoe«aary  altemuone  it 
wns  agreed  to  rvcummund  an  expenilitureof  £5.000.  TheCorpora' 
tion  are  at  present  aupplyiiig  electricity  for  houee  lighiinj;  wtthia 
the  compulancy  nrrui.  but  maim  hai-e  been  laid  down  out- 
sldi;  thix  iireH,  iiiid  at  the  tnte  npplicationa  are  coming  in  It 
wnutit  ■'{HMHiily  Ix>ooitie  imiHMaible  to  nicft  the  demand.  Provision 
will  M"u  have  (o  bo  maiic  lor  the  lighliug  of  Argyll-alroot  so  soon 
ivt  tho  railway  ujwrntioun  permit,  mid  fur  thio  additional  [lower 
will  be  rei|uirixl.  in  the  John  «troet  premiwH  there  are  two 
powerful  cnfiiDoa,  with  the  noceiaary  ooanoctiomt,  which  can  at 
onoo  bo  utilised,  Slid  which  may  moeiiwhtio  render  unneceeeary 
tho  aeiiuiiittno  of  additional  plant  of  thin  doacriplion  Some 
other  i|ueBl.ioiis  have  emeriti  for  conaideration,  and  tbe  whole 
subject  wHX  romiltod  lo  a  sub-comtnlttce. 

Peterberencli.— The  question  of  lighting  Pelerborougli  by  elec- 
tricity was  oonrideied  by  the  Town  ('ounoil  at  the  monthly 
meeting  Inst  weelt.  The  Lighting  Commituie  stated  that  the 
engineer  hn<l  reported  upon  the  application  of  tbo  Midland  IIouso- 
to-House  Electricity  ('ompany  for  the  corumnt  of  tho  Corporation 
for  them  to  apply  for  a  prnvii-lonal  order  ei'rltig  tliom  |>DWor  to 
supply  electricity  within  the  borough,  wherouiion  Mr.  Herbert 
propOHcd  in  committee  the  following  reeotnllon  :  "It  boliiK  ^h* 
intention  of  the  Corporation  themmlvee  to  eventually  provide 
electric  hghting  fur  the  city,  we  inform  the  Midland  Uouae  to- 
House  Electricity  Company  of  this  intention,  and  object  to  th^ 
obtaining  powctH  for  this  purposo."  Mr.  Hunting  prrtposed  that 
the  engineer  ^ivo  a  further  report  ujion  tho  iwints  monliooed 
by  him  in  his  rojiort.  winch  waa  seconded  nv  Mr.  Manton, 
and  carried.  Mr.  Miller  nioied  the  non-confirmation  of  tho 
minute  on  the  ground  that  it  might  lead  the  Conned  toaeauroo 
a  |>o».ition  which  thev  wore  not  likely  to  carry  ouU  Aldermau 
Kctheiul,  who  seconded,  did  nut  oinaider  it  woe  at  all  nocee- 
sary  for  any  report  to  be  maile  iijiuu  tho  uueetion.  The  Mayor 
Bald  the  question  of  electric  lighting  was  being  presBcd  toiwanl  in 
the  town,  and  there  wim  a  i-oTV  strong  (ecling  amongnt  e  COruidoT' 
able  iiunibcc  of  trodeemcn  that  the  time  had  oome  for  electric 
lighting;  to  be  adopted,  and  thoy,  oa  a  Council,  Certainl v  COuId  not 
stand  in  the  way  of  such  a  fesllae.  The  Mayor  put  Mr.  Mttler's 
amendment,  which  waa  defeated  Dy  II  votes  to  four. 

Stirawabury. — The  Town  Council  have  held  ■  anoeial  meeting 
to  conaider  a  communication  from  the  Shropshire  uectrlc  Light 
and  I'ower  C'ompony  regarding  tho  introdnctjon  of  the  Iwht  Id  the 
borough.  The  Mayor  :Mr.  O.  Evanii)  preeided.  Mr.  W.  C.  C. 
Vnolo  nttonded  aa  a  depuletlon  from  the  comt>anv.  Alderman 
^outhum  said,  aa  ho  movVl  the  resolution  In  March,  he  would  now 
protxiso  the  following  :  "  That  the  resolution  of  the  (.'ouncti  passed 
on  tlieOth  iJHy  of  March,  1891.  in  reference  to  un  application  rnode 
by  the  Shro|Hliire  Electric  Light  and  I'ower  Company,  Limiwd,  be 
and  is  hereby  rescinded."  TEia  waa  seconded  by  Mr.  >V.  M.  How. 
After  some  discussion,  tlie  Oiuncil  dccidod  that  tJie  actual  report 
of  tbo  borough  aurroyor  on  the  Informntlon  obtained  by  him 
ahould  bo  read.  Tho  following  are  quolAtione;  "It  will  be 
noticed  that  only  two  out  ol  Ihe  73  citiee  or  Uymtui  In  Greet 
Britain- -vlx.,  Brighton  nud  GU^gow,  ale  water  an  th«  mcA&i^ 
(K)werfor^ec«tui«llMU;(U.v\ntiD*<iOn(n«i>H^^'aMA..  "!:««> 
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ehorite  of  the  liffht  to  tbo  Mvond  conitamorft  vnric*  from  Od.  U>i)d. 
Mr  unit.  Tho  lornMr  prioa  In  Cianl  tn  );aa  »u[>)itin(l  nt  Ba.  por 
I.WKI  cubic  (mI,  and  IIm  klMr  kL  3«.  ihii  I,<HI«)  ccilnc 
loot.        Tbs    >v«ra|r«    may    be    t«k«*i    M     7(1.     (<vr     unit,     or 

aual  to  sail  •up|)Ui>d  al  Is.  8d.  per  1,000  cubic  ftel, 
«  c«iiL  of  lilting-up  of  prcmbca  (or  Iho  Ughl  iriti  be  mucL 
cfawpor  next  fear  owinic  to  tho  {>'><«■>>  tighu  (or  the  incnnduccot 
Um^  dropoioff  oat.  The  lamps  can  then  bo  purcliiucil  fi-om  9d.  to 
la.,  uiRtaadol  3b.  Bd.  oaeb,  dio  prcMMit  prioo.  Tlio  damage  and 
injni-y  cauaed  by  gut  to  eeilioe*,  jiioture*,  latd  Kaod*  ofovery 
dMortplSon  ahould  iilso  be  taken  into  aL-ooxiil,  and  which  rvducM 
tJie  caul  of  llie  tluotric  light  ua  ai^intt  Kwt  an  nn  itiuuinaiil.  A 
Spooiol  Electric  Ltgliiitig  Commilteo,  appoinlod  bv  tha  Vwlry  of 
the  pamh  of  Si.  Mary,  I»linirlon.  "o  thotr  reijort  nnre  ijono  ifty 
fully  into  iho  wl-.ole  nibjcci,  iknd  ilnlc  in  ihoir  o|iinion  from  the 
knowtcdse  aaci  iofonnalioii  icainod  «nca  iu  appoinlmcnt  that  tho 
au|>ply  0?  tJiD  olniHrlc  bf[ht  can  no  1nnK«r  b*  re|[ardod  aa  a  iipeoi- 
lativo  bliKincM.  but.  oti  111*  contrary,  innil  be  admlttod  til  bO  aM 
nmlorlakiiig  of  Kront  iHineHt  to  the  public,  and  cd  aMurvd  com- 
mentiHl  »iioomf.  Iri  eonciuraooi  1  etroiicly  reoomiuend  your 
comiaittM  to  teeic  an  ox|>ert'>  opinion  on  a  aubJM't  of  no  muob 
iiu|:iortanc«  10  the  boroogh.  and.  from  tho  ftalumeiitA  before 
you.  one  that  ihould.  if  cttiried  into  offocl.  bo  reimniuiatii-e 
lu  well  lu  a  cninfnrt.  8hoa)d  yonr  commlttoo  cnll  )i>  an  apinion, 
I  nhitll  bo  ploucd  to  givo  ovory  aniliitanoo  wltliin  my  [xiirer." 
Further  diacoi^ion  then  eoauad,  and  on  tho  motion  boin|>  put,  it 
waacarr!«ilby  U  votga  tofivo.  AldaiiuanSoutham  then  movo>l  ttin 
(otlowiof*  reeoluliUD  :  "  That  ths  oonMiol  of  tbo  Council  bo  and  i« 
beteby  gtnnWd  to  tho  applicnUoo  of  the  tihropahiro  Electric  Light 
MkI  Power  Company,  Limited,  for  a  prox-intonol  order  to  be  con- 
finned  by  ParUament,  pover  bcint;  icsorvcd  for  tho  Council  lo 
porchaee  the  undertakinir  at  the  end  of  'il.'JD,  or  3S  year*  from 
the  dato  of  conunancoionnt  of  such  provittlona]  order,  at  a  price  to 
bo  agraod  oiKin  or  Hied  by  arbitrHtioii. "  in  doini;  to,  be  wtid  m  a 
very  old  SHJopiaii,  and  at  one  who  wiui  aniiouo  Ifaat  the  old  toon 
oi  Sbrewabury  ehould  keep  pace  with  other  towu  of  a  like  *iae,  II 
was  exceediiiifly  dnirKblo  that  th^y  ihouM  not  lei  the  opportunity 
go  by  of  hovinft  Ihu  electric  light  in  tho  borou|;h.  M(,  W.  L. 
&owno,  in  •oeonding  tho  resolution,  llinuglit  thny  nhould  olfer 
•rery  oneoumfconinnt  to  tho  company  lo  pronocute  their  andor- 
taUw,  and  he  ho|»d  tliej-  would  aoon  mi»  the  *treel«  of  Shrowii. 
bury  In  by  olactrictty.     Tlie  reMlulion  waa  eventually  adopted. 
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JuLv  24. 

IU33.  Aa  Improved  aetbod  of  traaaulttlos  eleotrloftl  oaUa  or 
Mcm«)b.  ThomoA  Joseph  (iontth,  33,  Mo>eley*etre«t, 
MaocUutcr. 

HM  An  lDprevo4  olectrlElty  mour  for  roitatoilDK  tbe 
ameuBt  or  ctureul  eoosiuBed  on  direct  or  altorsatlBC 
eUoQlta.  Frederick  John  Beaumont  nnd  Frederick 
Hallow*,  37,  Slockwell  Park-crcacont,  Brixtom,  Ijondon. 

14259.  Improvemeata  1»  dyaamo-eleotrlo  maeUnoe.  ^VillialIl 
l^wnc,  117,  [ti«ho[n-/ii:«  iii.roct  Witiii'j,  I.oii(lon. 

14S71.  iByreroDioBta  la  tlio  method  of  dUlrlbaltag  elootrlelty 
UuwDKli  BBb-atatloiLa.  and  tn  apparatoa  for  that  tior- 
poe*.  Churlo*  Bcrti-Kiu  and  Williiun  Juliti  Hojiti  Jolin- 
Mone,  70,  Chaneory-huio,  l^ondon. 

■lULV  -JS. 
142811.  ImprOTOBieiita  In  Um  prodnotMn  ot  Olamanta  (or  tsoan- 
d—OBBt  elootiie  lanpa.     Ilui'iy  Knecbotio  Tomkiiii),  o(2, 

Wdili'li^y-niTui,  (;iii»y-!i;ll,  Surroy. 
14X15.  tnproveinoDta    in    Balvanle    elemeata.      Carl   Wllholm 

Adolf  Herl«l,  r)7,  Bnrtoo -arcade,  Moieheeter.    (Complete 
tpeoiflcation.j 

ji  i.v  ■its, 
I44'J9.  tmprovcmonia  In  apparataa  for  oevenns  eieouio  eabtea 

•r  Gondnolora.   Jaiiiea  IWsnett  Atliorton,  6.  Lord  itteol, 

LiiOr|>oot, 

Jrir  37. 
14400.  IwproramoBta  la   eleolrlo  *re  lampe.     Amoa   Wilhum 

KsphHril")",  (■,  BHnU-*rri*l,  Manchn'ior. 
14474,  I  ID  pro  vera  en  u  Id  tbe  BrTutgooaent  ot  telephone  elrcntta 

and  tn  »pparala*  lliorefar,    Sir  Clurlet  Siewnrt  Furbm, 

Bart,,  2i,  Finsbury*i»i-oia«nt.  London.  (CompletcepeoiB' 

cation.) 
14481.  Xsprovementa  In   aeamoien  and  TOllmaiera.      Rmtat 

F^wi"  Moy  and  Fmiifi"  ToaRuo,  4.13.  Stniiiil.  Ixiiidon. 
[44>lG.  bnprovomoeu  in  mDltlpla  p«tnt  awltobca  anltablo  for 

uie  In  eleetrlo  llchtlni,     FrniiciFi  Hritry  NhMlt.  Herbert 

Nalilcr,   (.Ihurlen   Willimn    Soott    Crawley,    and     .\lfred 

Boamea,     "H,     Southampton-baildiogB,     Chiuioery.lone. 

London.     (Complete  «|MM!lllcation.) 
14406.  tmproromonta     In     elootrloBlly     working      anBonred 

tolreta,  gnne.  and  olbor  apparatno,  and  tn  apparatna 

niltaMe  for  tbaa*  pnrpoaaa      Sydn«^-  I'itt,  34.  8oach. 

amptonbuildiTii:*,      0>niic>:(y-lane,     Loudon.      (Ueaam. 

SKOticr.  HniI>.',;>ndCie.,  Krsiico  )  (CompIetof^ieciGoalion.) 
I44S9.  iBprevmseaia   Is  or    oenneetetf  wltn    tarnaUlaa    and 

•Jeetrlo     eoantara     eennaated      Uiorewitb.      Ramon 

CtmnrrlaCoiiiaido,     Norfolk     Iloimo,     Norfolk- Mreat, 


)44it'Z  Improrementa   la  or  tn  oonnoouon  with  eleotrle   oeiB> 

dMoMre.      (ieoriie    Oatton    Melh  uiih  -  Hard  inL- ham.   Ifll, 

Fleet-atroat,  London.    (Thotinnnf  Folienaiid<>uill«»uii)e, 

(iMmnoy  | 
14408.  Improvomenia     la     dynaaio-eleotrle     EOnemtora    aad 

motora.    John  Brokonahire  Fumoaux  and  l>eorK«  ^^'  llltani 

Money,  411,  Linooln'a-lnn-fiobi*,  London. 
.J«i.if  28. 
l4iS05.  A  proooiB  and  apparatna  for  o1>tainlnK  pure  metatUe 

mancanoao  br  olcotrolyala.     Ludwig  ^'oltIII('^,  1 1 ,  South. 

Biiipli^ii  hiiil'liiij;*,  l^hiiiicdiy  lane,  Ix>ndon. 
14>1IQ,  ImprOToaieDta  la  and  ooaneotad  witli  alootrlc  rurnaoea. 

AuKuM  Fricdilch  nilhelm  Kreinaen,  70,   Market -*lroel, 

IJanelieater.    (Complete  ■poclAcallon.) 
14523.  An   ImproTement  In  relation  to  the  oerere  (er  oaalan 

aarryinE    olootrio    light    condaotora,       H^rry    Chiiblio 

Muhilil,  .'Ul,  Si    SwliliJii'-  Uiic.  Loridim. 
14SS3,   In-provonieata  In  auppljrlni  olectrleal  ooerxy  (e  motor 

voliloloa  on  oUcirto  roUwaye,  and  to  elooiromotora  on 

veaaola  by  veana  ot  alternative  oorrent  tmaafonnera. 

Siomcii*  lira*,  and  Co..  Liiniuxl,  '2ft.  Suuthiiiiipluti  bulht- 

inti*,    Chancoty-lnne,    I.ondon.      (Mcwn.    Ijieineue   and 

HalDko,  (loniiiiiiy.  i 
\i!iM.  A  eatbode  tor  eloetrolyata.     Ueonk   ChrieliiLii   Frodrik 

Sl'prnifvr,     is,     Southnni|>to[l'bnildinea,    t'h  snooty -lane, 

I.«ini  l^Hi 
I4JSSQ.  Improvemoota  la  appamtna   lor  ralalas  and   lowering 

bodlca,  applleablo.  for  lastaaoe.  to  alootrlc  aad  otbar 

lamp*,  aad  mllwwy  oarrlaxe  and  otbar  bllnda.  and  to 

bolatlDK    gear.       Keiit>0ii    Tliouiai    i'rciton    nnd    .Vithur 

HwiiaiiJ  llill,  i7,  Cli«n('('iv-!A.'ie,  Ijindon. 
1450"^.  Improvomenta     la    altornato    eurreat     dyaamoa    and 

•yncbronlalBg  motora.     Henry  WiUock  Kn%-0'i>>hnw  and 

Llewellyn    Birchiiil   Atkinson,   1,   Quoon  Vicloflantroct, 

Ojndon. 

Jt.I,v  211. 
H&2S.  tmproremoaU  In  or  oooneeted  wltb  eaUa  or  battorloa 

tar  nae  la  eloetrolyala.    Ferdinand  Hurtor,  47.  Unooln**- 

mnficH«,  Ijindon. 
10336*.  tmprovoDonta  In   indnetlon  ooUa.      Edn-aid   Uandiall 

IlarriHoa,    Monument  -  chamber*,    Klag    Williaiuetroet, 

London.     (Date  dainied  uiider  I'atant«ltulo  19,  Sept.  13, 

1802,}    (Complcto»i>ccificaiion.) 
1S3.181I.  ImpTOveaenulnmaKaetooIootrtoienaratora.   Erlward 

MiirBhill  H.irii»on,   M'lriuinniit  chambprB.   Kini;  W  lUinm- 

•tteot,    LoodoD.     (l.)i»t«  cliiimod    under  I'atcniti    Kule   19, 

Sept.  13,  1892.)    iCoiiiplute  npccilii-JWion. ) 
1633&V  ImprovoBiMU    la    elaetrlo    beUa.       Edwai>l    NUivi^all 

linrtinon,     Monument  chainbera,     Kio(t     William  ai root, 

liondon.     ([late  claimed  under  Pat«nta  Rule  19,  Sept.  13, 

1802.)    (Comploto  BpoGiKcntion.) 
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SPECIFICATIONS  PUBLISHED- 

INifJ. 

Slooiropatble  appUancea.     Horn.    (Mear*  nnd  another.] 

Telepbonlo  ayatem  tor  traaanlltlnK  aows.     Puikaa. 

EloetTlc  battoTloe.     Siir^w-hiiry  nnd  tlobelL 
.  Tolephoolo  awltehlag  appaJratna.     Beauelt. 

1S93. 
Kteetrloally  wotdlog  niotala.     Thompaon.    <ColGn.) 
Bleotric  incaadHoent  lampa.     Bniilt.     iWnrinK) 
Sleotrte  swltobea.     .\Ilioun     (F.loctric  Specialty  Company, 

BleMrlo  etaorlBK  gear.     F.  L,  and  f„  H.  Dyer. 

Are  lamp  eloetrodo*.     8eibiild, 

Eleotra-mochaalcal  awlteb,  eto.     Clark. 

Klaolrlo  battorloa,      IIot1e*eo- 

Mleutrolytlo  apparatna.     Craney. 

Bleotrolytlo  oolla.     LVnnoy. 

Eleotrolytle  apparatna.     Craney. 
.  Sleotrolyila  of  aalta.     Crariey. 
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VentUAtioa.^Tbo  [>reriulitig  hot  weather  should  do 
good  to  the  aupiilien  of  electric  TentilattUR  t&ns. 

WoldloB  Ralls. — The  miU  of  tbo  West  End  Company, 
Ounbridge,  Ihliiu..  aco  bvin)(  welded  by  electricity  from  a 
|>ortable  |>lant. 

OfttUng  Gon. — An  electric  curtrid||;e-feeder  baa  been 
AppUod  to  the  Gatling  gun.  This  allows  of  an  incroue  ia 
tb«  firing  capacity. 

Bl«otrocatlOD. — A  burnt-out  arm^iture  ws»  lh«  e*aae 
of  the  failure  in  the  Ruppiy  of  current  «I  ikt  UMutfon 
nfeued  to  hat  week. 

B*rUii'KoenlRaberf[  Telephoa*.— ^le  long.dI»t&nce 
telopbone  betwccTi  l^rlin  ^mi  K»i:nif|Aerg  bu  been  ready 
for  Mute  weeks,  bat  ia  not  yet  in  public  tuo. 

DfcBUMjj  Vfoviis. — Tbfl  miiUry  vorka  at  Rochilale 
are  light«d  by  electricity,  and,  according  to  Councillor 
H^uxiinun,  tbcy  are  the  only  work*  of  the  kind  electrically 
illuminated. 

Sootb  [MQdon  RAilway. — We  are  glad  to  learn  that 
•xperhMnte  are  being  made  with  a  view  to  improve  th« 
illuminabioa  of  the  carriages  on  this  railway.  This  is  a 
atep  in  the  right  direction. 

Calais. —The  port  of  Calais  has  long  had  electric  light 
both  on  the  lightboueu  and  at  the  landing-atage  and  hotel. 
Tbe  town  of  Calais  ia  now  to  bare  electric  light,  as  a  c  entral 
station  i«  being  built  for  M.  Dobaynin. 

Oaulard. —  VKifUricUii  gives  an  article  by  I'rof.  A. 
Volta  on  Luciano  Oaulard,  tlie  pioneer  introducer  of  tbe 
preeent  tnnsformer.  A  striking  jiortrait  of  the  unfortu- 
nate inrentor  accompanies  thid  appreciative  notice. 

Storace  Batteir  Pat«nts.— A  brighter  outlook  for 
the  ktorage  battery  in  America  is  thought  likely  after  the 
judgment  of  Judge  Cuxo,  recently  prooouucod,  declaring 
void  tbe  Faure  patt«i].pUte  patent  in  the  United  Sutei. 

Uv«rpool  Kleotrio  Railway.— This  railway,  during 
tbe  IC  weeks  covered  by  the  accounts  just  issued  to  tbe 
■buwbolders,  carried  1,370,7-12  i>aMongers,  or  at  the  rate 
of  4,300,000  per  annum.  Tbe  service  of  the  truns  is  very 
regular. 

HajMlOe. — The  General  Electricity  Company  of  Iterlin 
and  Messrs.  Schuckert  and  Co.,  of  Nuromborg,  having 
approached  the  Mayeoce  Town  Council  with  a  view  to 
iabroducing  the  electric  light,  the  latter  is  appointing  n 
WBuniasion  to  consider  tbe  subject. 

Korembers, — The  Nuremberg  IVamway  Company 
intend  u>  have  tbetr  line  run  electrically.  Instead  of  going 
to  their  own  firm — Schuckert— they  seem  to  have  amutge<t 
with  tbo  Berlin  Altgemeine  Comp»ny  for  the  equipment. 
It  will  be  on  tbe  ovorhoail  trolley  system. 

exhibition  at  Antwerp. —  As  mentioned  in  a 
previous  issue,  an  international  exhibition  is  to  be  opened 
at  Antwerp  next  May.  It  t*  under  tbe  patronage  of  the 
King  of  the  Belgians,  and  vrill  comprise  industrial, 
scientific,  and  artistic  productions,  as  well  aa  commercial 
produc*. 

Eleetrie  Power. — There  is  a  growing  tendency  on  tbe 
Continent  to  introduce  electric  power  in  engineering  shops 
ADd  io  coal  mines.  At  the  Gutebotfnangsbutte,  at  Sterkrade, 
all  the  maobinery  and  tools  in  tbe  bridge-building  shop  arc 
operated  eleetrieally,  and  other  works  arc  about  to  follow 
tbk  example. 

M«w  Caledonia  Cable.  —  "nie  cable  foi  tbe 
submarine  telegr^iih  boLwcen  QaeensUod  and  New 
Caledonia  has  been  completed  by   the  SociH^  Q^n^iulo 


des  Telephones,  of  Calais.  The  steamer  "Franks  Arago," 
now  at  Calais,  is  being  loaded,  and  will  at  once  proceed  to 
lay  the  cable. 

Telephony. — Proposals  are  being  made,  not  only  in^ 
Glasgow,  but  also  in  Manchester,  for  a  oanicipal  t-slepboM 
service.     This  is  a  step  in  tbe  right  diracttoa,  but  it  must 
not  be  forgotten  that  sobicribett'  to  local  exchanges,  in 
order  bo  get  inter-town  eomnunicaUon,  must  also  subsmbo-J 
to  tbe  latter  system.^ 

Alominlnm. — The  French  FJectro-Met&llurgical  Com- 
pany are  about  to  start  their  aluminium  works.    Possessed  ^ 
of  30,000  b.p.  in  water  power,  they  have  snfficieDl  tor  many  H 
extensions.      They   have    only   established   conduit*  for 
3,000  b.p.,  and  will  use  but  1,000  b.p.  at  present,  though 
machinery  to  utilise  another  1,000  h.p.  will  riiortly  be  put  < 
down. 
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Portable  InetallatlonB. — A  description  is  given  ia 
Ln  Lumihe  Eleelri-iw  last  week  of  several  typos  of  portable 
electric  light  installationx,  by  Messrs.  Kein  and  tbe 
Schuckert  Oompany.  The  waggons  are  very  compactly 
arranged  in  fire-engine  style,  and  a  good  feature  is  intro 
ducod  in  the  tripod  masts  far  arc  lumps,  which  seem  very 
convenient  to  handle.  ^| 

Long-Distanco  Transmission, — An  tnstallatioo  of^^ 
elecli'icsl  triiiHuii^sioii  of  energy  a  distance  of  38  miles  at 
10,000  volts,  is  to  be  found  in  the  case  of  tbe  San  Antonio 
Li^ht  und  Power  Company  at  Pomona,  California.  Water 
]K)wer  is  used.  The  efficiency  of  the  water-power  plant  is 
83-;)  [K)r  cent.,  of  the  electric  system  G3  per  cent.,  and 
the  total  elficiency  of  the  entire  system  is  53'3  per  cent. 

Electric  Works. — L'Shdnxim,  in  its  business  supple- 
ment, has  quite  a  list  ol  electric  works  to  be  lei  and  second- 
hand machinery  to  be  lold  in  P'rance.  Amongst  these 
offers  is  "  a  large  central  station  of  3,000  lamps  installed, 
with  plant  necessary  to  light  6,000  lamps ;  monopoly  for 
10  years.  Order*  fur  4,000  more  lamps  in  hand."  This 
seems  an  enticing  offer  for  a  company  wishing  to  invest 
capital, 

Cologne.— Complaints  having  been  raised  by  the  cus- 
tomers of  the  Cologne  municipal  electric  station  aa  to  tbe 
high  coat  of  the  lamps,  the  authorities  have  issued  a  pam- 
phlet calling  attentioti  to  the  (act  that  many  consumers 
use  25 cji.  Iam|is  inttead  of  the  usual  standard  of  16  c.p.  ^M 
Tbe  municipality  propose  to  sell  lamps  giving  a  guaranteed  ^ 
16  cpt.  and  consuming  62  to  r>6  watte,  at  8d.  each.  Tbe 
demand  for  electric  light  under  these  favourable  conditions 
will  probably  increase  quickly. 

Life  of  IncandoBoent  Lamps. —tVom  a  tabular 
statement  given  in  L' I-JUdrid'-n,  it  appears  that  tbo  practical 
utility  of  lamps  consuming  little  current  per  normai  candle 
is  very  limited,  and  that  as  a  general  rule  lamps  which  take 
from  3  to  3J  watts  per  candle  sre  to  be  recommended.  The 
conclusions  to  be  drawn  from  the  table  are  as  follows  : 
Lamps  consuming  Ij  watts  jier  nominal  candle  last  15 
lighting  hours ;  those  taking  two  watts,  300  hours  ;  lam|>s 
consuming  3J  watts,  450  bouis ;  and  those  taking  three 
watts  and  3.^  watts,  both  1,000  hours. 

Klectrolysls  of  Plp«B. — The  desuuction  of  under- 
ground pipes  by  electrolysis  by  the  action  of  currents  from 
the  electric  railway  has  been  noticed  at  several  plaees  in 
Uamilton,  Canada.  Tbe  CamaiicM  Archil«l  suggeau  the 
following  protection  as  worthy  of  consideration  and  trial ; 
"  Wrap  the  pipe  with  a  covering  of  tarred  (pine  tar)  hemp 
about  Jin.  thick  before  burying  it ;  give  tbe  outside  of  tbe 
pipe  a  thick  coat,  or  two  or  three  ooets,  of  a  good  lunl,  but 
elastic  jspan  which  has  been  well  dried  in  an  oven  ;  let  the 
outside  of  tbe  pipe  be  enamelled  with  aa  «Us^  «»nsM&X 
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Electricity  In  QnarryinK.— ExperimenU  have  been 
I  in  thia  direction  during  the  |ia.it  two  or  three  yonr» 
Mr.  Ediaoo.  Ho  quwriefi  a  low  grade  of  iron  ore,  and 
iilU  ftnd  truifporta  it  by  meaiu  of  two  cable  linea  to  the 
crnnben^  After  beti>|;  crmhed,  the  materiul  in  f^adually 
pulvei'iaed  ;  tlwc  by  an  dMbic  jiroeeaa  the  pftrticles  arc 
M[Huated  from  the  pari:;ie«  of  thiae,  and  are  com[ireued 
into  hriclu  und  sold  u  a  high-pntbalM^  inn  ore.  These 
opontiona  oecesiitate  the  nee  of  buietiof;  eiigiiits,  drillft, 
■  jmiap*,  etc.  The  electric  drill  ii  bdng  discardad,  and  the 
Fateam  drill  tiibstitutcd. 

"  Faraday  Hoase  Joonial." — An  electrical  studfluta' 
gpapor  baa  appeared  under  the  title  of  the  Famrlarj  JT^uii, 
Tamud,  price  6d.  monthly.  It  contains  much  writinj;, 
ber  weak  for  the  most  part,  on  tbe  training  of  oloctrical 
'angineera,  and  has  articles  abounding  in  tuch  vxpreaaions 
as  "rot"  and  "dry  up."  ThJK  will  d la tinctly  appeal  to 
Btudent  nature,  while  the  immense  advantages  to  parontii 
of  training  their  boys  as  "  taradians "  and  the  value  of 
"  affiliation  "  aie  inKiHtetl  u|fon  and  reiterated  at  fnli  length. 
Sixpence  seems  a  high  price  to  pay  for  such  material,  but 
no  doubt  it  in  meant  to  bo  given  away. 

ElAotrtc  Tramways. — U  has  yet  to  be  shown  what 
icUon  the  traction  uom|)anies  intend  to  take  in  view  of  the 

ent  recommendations  of  the  Joint  Parliamentary  Com- 
mittee on  oloolric  ti'uction  povreiK.  The  clauitaa  recom- 
mended  by  the  latter  ha^e  already  been  introduced  in 
aeveral  BilU,  and  may  now  be  accepted  as  model  clauies, 
although  in  two  or  three  cues  the  time  ban  been 
slightly  extended.  Tlio  tramway  companies  are  bound 
hand  and  foot  so  far  as  fresh  capital  expenditure  is  con- 
cerned, and  it  lies  with  the  eluctrio  traction  people  and 
local  authoritio*  to  net  the  bull  rolling  in  this  direction. 
Who  will  be  the  first ! 

Cvntral  StatlooB. — The  b'UMroUchniscke  Zettsdiri/t  of 
tbe  4th  inst.  contains  a  long  descriptive  and  illuKtrated 
Bcoiuit  of  tbe  central  xtutiona  at  Cassel  and  at  Cbur 
F (Switzerland).  At  Cassel  both  alternate  and  direct  current 
are  ui«d,  tbo  latter  with  Hagen  acciimn!;itor«.  Oerlikon 
supplies  tbe  dynamoa,  and  Siemens  cables  are  laid.  At 
Obur,  as  is  now  well  known,  alter nate-cun  ent  motors  are 
commonly  at  work ;  the  smaller  motors  are  connected  to 
the  lighting  mains,  and  the  larger  ones  have  special  mains 
to  supply  them.  Oortikon  machines  are  again  used,  and 
Oirard  turbines  supply  tbe  motive  [tower  from  the  water- 
fall about  Ij  milos  from  the  town. 

Cooking  by  Electricity. — An  attempt  is  being  made 
in  Manchester  to  po|)uIarise  the  use  of  electricity  for  cooking 
purposes,  and  experiments  in  this  direction  have  jtut  been 
■conducted  at  the  offices  of  the  Manchester  Edison  and 
Swau  Electric  Light  Company.  On  tbe  4th  mat.  a  dinner 
of  five  courses  was  cooked  by  electricity,  tbe  menu  con- 
stating of  julienne  Houp,  boiled  salmon  and  shrimp  sunce. 
Teat  cutlets  and  tomato  sauce,  leg  of  lamb,  with  French 
beans  and  potntoos,  greengage  tart  and  Victoria  cream. 
Tbe  cooking  wai  pronounced  a  complete  success.  In  tbe 
kitchen  the  interesting  operation  of  cooking  by  the  new 
cess  was  witiiosaed  by  a  low  privileged  guests. 

Storage   Battery    Traotion    in    Paris.~In    the 

course  of  a  letter  to  a  correspondent,  sent  in  correction  of 

rBOme  statements  made  by  a  Montmal   paper,  M.  Julien.  of 

Brussels,  states  that  horse  traction  in  Paris  coats  h'i  centimes 

lor  each  vehicle  per  kilometre,  while  traction  by  electricity 

only  amounts  to  45  centimes.     The  horse  curs,  moreover, 

have  only  48  seats,  while  the  electric  cars  seat  50  pontons, 

kVbich  makes,  on  the  one  hand,  a  decrease  of  seven  centimea 

Ion  tbo  traetJou,  and  an  Increase  in  the  receipts  which  may 

I  put  down  on  an  average  at  If.  COc.  per  trip.  Continuing, 


M.  Julien  Bays  that  as  the  car  covers  115  kilometres  and 
eight  trips  daily,  the  benefit  is  therefore  20f,  per  day  tor 
each  car. 

Waterloo  and  City  Railway. — The  directors  of  tbo 
London  and  Soutb-Weatern  Railway  attach  i^roat  imjiort- 
ance  to  the  VVaterloo  and  City  Railway,  the  Bill  of  wbich 
has  passed  through  both  Tlouaea.  Mr.  Wyndham  S.  I'ortal, 
chairman  of  the  loimer  railway  company,  mentioned  on 
Wednesday  that  the  line  would  give  the  Soulh-Weatem 
Railwaiy  easy  access  to  the  City,  and  that  there  would  be  a 
station  near  to  the  Bank  and  the  Mansion  House.  The 
com|>any  which  was  to  conslniot  the  propo«od  railway  was 
iiMJeiMndcnt,  but  the  Act  contained  powers  authorising  the 
South-Weeteru  Company  to  work  the  lino  when  it  was 
finished.  At  their  next  meeting  the  terms  of  an  agreement 
between  the  two  Gou|>atiiea  would  probably  have  to  be 
discusted. 

Piliee.— The  Sooiiti  Indiistric!!:  of  Mulhottse  ofTars 
for  1394  several  medals  and  other  prizes  for  papen  or 
solutions  of  industrial  i>robtoms.  A  medal  will  be 
given  for  an  electric  motor  callable  of  developing 
variable  speeds  and  powers  at  will  ranging  at  least  from 
one  to  ten,  mid  j>reaenling  no  variation  of  efficiency 
greater  than  20  per  cunt  The  power  must  bo  at  least 
10  h,p.,  and  the  oiTiciency  equal  to  that  of  tbe 
motors  now  ordinarily  in  use,  A  medal  will  also  be 
given  for  a  paper  dealing  with  the  comparative  coat  of 
lighting  :i  town  of  30,000  inhabitants  with  gas  and  electric 
light.  There  are  several  other  [H'lsea,  as,  for  instance,  for 
any  application  of  electricity  to  printing,  for  an  instrument 
for  determining  the  amount  of  water  dragged  by  steam 
out  of  the  boiler  ;  for  :i  registering  totaJiser  of  work  done 
by  an  engine.  Papers  must  be  sent  by  February  25,  1894, 
to  La  Soeii-tt-  Industrialio,  Mulhouse. 

Varintion  of  Copper  Deposition. — According  to  the 
law  enounced  by  Faraday,  the  quantity  of  metal  deiiostled 
on  an  anode  by  a  given  current  should  remain  the  same 
whatever  tbe  composition  of  the  electrodes.  This,  how- 
ever, ii  not  so  according  to  Uerr  Oottel,  who  states  in  tbo 
Ckemiker  ZtUimg  that  with  platinum  electrodes  tbe  det>osit 
of  copper  U  ordy  from  74  to  89  per  cent,  of  that  obtainci.1 
with  copper  electrodes,  the  current  being  the  same  (013 
ampere  per  decimetre  s(|uare),  and  no  hydrogen  being  given 
off.  The  cause  of  this  divergence  isthe  formation  at  tbo  anode 
of  |>ei'sulphuric  acid  and  hydrogen,  which  become  diQiised 
in  the  liquid,  and  on  reaching  the  cathode  are  reduced, 
thus  causing  a  reduction  in  the  amount  of  metal  deposited. 
The  addition  of  some  easily  osldisable  substance,  such  as 
formic  acid,  annuls  the  .ictiou  of  these  secondary  products 
and  increases  the  quantity  of  copper  deposited  to  98  up  to 
99  6  per  cent,  of  tbe  theoretical  value.  Alcohol  is  still 
more  efficacious,  and  brings  the  deposit  up  to  09'9  per  cent, 
of  tbe  theoretical  amount. 

Qoebel  Lamps. — The  decision  in  tbe  Goebel  lamp 
case  hae  been  given,  and  is  against  Goebel's  advocates, 
though  their  case  stands  better  than  before.  At  tbe  last 
suit  the  judge  thought  It  im|iOBsible  to  believe  that  a 
Ump  ahould  have  been  constructed  by  Goebel  previous 
to  1877.  Thia  time  Judge  Lcaman  gives  it  as  his 
opinion:  "Against  all  of  the  improbabilities  of  this 
claim,  the  story  as  related  by  Goebel  in  his  several 
affidavits,  with  detail  conlirmntions  by  many  witnesses,  Is 
interesting,  circumstantial,  and  in  many  respects  plausible." 
However,  tbe  burden  of  proof  lay  with  Goebel,  and  the 
judge  goes  on  to  show  whore  doubts  existed,  and  decided 
tfaat  the  complainant  was  entitled  to  an  injunction.  This 
is  a  victory  for  the  General  Electric  Company.  But  it  is 
felt  that  tbe  want  of  liberal  treatment  h.u  estranged  so 
many  companies  that  the  rich  royalties  they  might  bave 
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napwl  an  now  past  praying  for.  Manf  firms  hare  broaght 
oat  non-infrioging  lamps,  i.ad  the  lamp  «rar  i»  likely 
to  wage  as  furiously  h  over. 

Smoke  Coasomera. — Inventions  lor  prevention  or 
consuls ptioti  of  tmoko  in  boilorj  arc  almost  innumorable, 
but  the  one  recenlty  brought  before  our  notice  by  MuK»rs, 
Edwards  nod  Wright  haa  advantagea  which  seem  to 
promise  good  results.  Tho  practicsl  trials  bear  out 
tbis  promise,  and  boilers  have  already  been  fitted 
at  Sheffield  and  elsewhere  with  very  satisfactory 
effects.  Certainly  Sheffield  could  do  wltb  many 
smoke  comuoiers,  and  Ijjndon  is  not  without 
desires  in  this  direction.  Tlie  apparatus  is  simple, 
consisting  of  a  hollow  iron  bridge  connoctod  with  a 
pipe,  into  which  air  is  forced  by  a  steam  jet  or  a  fan. 
Tho  bridge  itself  is  hot,  and  the  pipe  passing  through  the 
furnace  is  Hkowiso  boated,  so  that  the  air  issues  at  a  high 
tem]>erature.  On  starting  tha  boiler,  thick  smoke  only 
issues  for  half  a  minute  or  so,  and  afterwards  there  is 
little  or  none  to  be  seen.  There  is  very  little  alteration  to 
be  done  in  fixing.  The  apparatus  can  bo  explained  at  the 
offices,  19,  Laurence  Poitntney-Iane,  and  seen  at  various 
boiler  houses  where  it  has  been  fixed. 

Hftaafa«tare  of  Accomalators. — We  do  not  trouble 
nvcb  about  ihe  diaagreeabIenvsii«M  of  mufiiifactures  over 
bore.  A  f^ruDiblc  about  vibration  or  a  loo  objectionable 
smell  is  the  extent  of  our  proteetatious.  London  is  too 
smoky,  too  dirty,  and  too  busy  to  worry  about  small 
beauties.  In  Paris  it  is  different.  With  clean  streets,  fine 
bniUtings  everywhere,  and  clear  air,  every  factory  is  well 

'looked  after  to  prevent  nuisance.  The  P^ris  Council  of 
Hygiene  ha^  invited  tho  Prefect  of  Police  to  give  bis 
opinion  on  the  maimfacture  of  accumulators.  Working  with 
oxides  of  lead  and  sulphuric  acid,  and  giving  olT  explosive 
fume*,  should  they  come  under  "class  3" — lead  foun- 
drioa  with  special  n^ulations  1  M.  Michel  Levy  pointed 
out,  with  justice,  that  accumulator  manufaclum  was  a  new 
trade  and  ought  not  to  be  too  much  fettered,  iliereforu, 
for  tlie  present  every  such  factory  is  under  the  special 
mleo,  which  allows  cacli  factory  to  be  Kep:iratDly  con- 
aidend.  The  Council  of  Hygiene  has  wiuely  determined 
to  gather  a  sufficient  number  of  the  resulu  of  experience 
before  isitiirig  ;iny  ilocidui!  rules, 

PrOTontioQ  of  Sparking — The  D^ri-Blathy  method 
of  preveiitii:g  s[iarking  iti  aliernatc-cuiieiit  motors  (or,  as 
the  writer  conveniently  terms  them,  alternomotors),  is  given 
in  an  article  by  M.  F.  Ouilbert,  in  La  Lumihc  EUdriipic 
for  the  39th  ult.  The  principle  in  dimple,  and  consists  in 
introducing  a  resistance,  or,  still  better,  a  self-induction,  in 
Um  conductors  which  connect  tho  segments  of  tho  commu- 
tator to  tho  sections  of  the  armalnre.  Tho  armature  may 
bo  of  any  form  desired — drum,  rin;;,  or  iliec — and  is  wound 
u  fora  continuous-current  machine,  with  tho  difference 
tbat  the  |ioinl  of  junction  of  tlie  two  consecutive  iicution$  iis 
not  connected  direct  to  the  commutator  segment,  but 
through  a  special  circuit  which  has  an  appropriate 
nsistance  or  self-induction,  generally  both  of  suitably- 
chosen  amounts.  These  circuit*  diminish  the  current 
in  tbe  short-circuited  coils.  The  resistance  is  chosen 
hIowu  [Mssible  while  having  bigh  self-induction.  Tho 
coils  may  be  wound  on  tho  arm.iture  itself  or  on  a  second 
Umioated  ring.  Diagrams  are  given  for  ring  and  drum 
armature.  The  application  scorns  to  be  intended  for  tho 
contiinious  tyjie  of  motor  modified  toi  driving  by  alternate 
currents. 

Higb-Freqaeaoy  Exporimonts  — We  luve  already 
mentioited     M.     d' Arson  val's     exjieriments     with     high- 

'^'treqiiency  currents.  A  description,  with  some  diagramE 
of  apparatus,  is   given  by  Dr.  P.  Oudiit  in  L'ElatncUii, 
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August  5.  The  sparks  from  a  Rahmkorff  coil  are  allowed 
to  pass  between  knobs — the  stems  being  connected  to ' 
tho  inside  of  Loyden  jars.  The  two  outside  coatings  are 
connected  together  by  a  high-resistance  circuit,  onii  from  the 
ends  of  this  circuit,  near  the  coatings,  wires  are  connected .' 
to  two  other  knobs.  It  is  the  oscillatory  current  between 
these  latter  which  are  used.  Somolimu*  the  current  is ' 
again  passod  into  other  coils  of  varying  form.  Enormous 
pressures  are  obtained,  and  ozone  can  be  produced  ^ 
of  a  more  intense  odour  than  w'ltii  any  other  ^M 
apparatUD.  Dr.  Oudin,  at  the  end  of  his  paper,  men- 
tions nn  expertmont  wiih  a  thermometer.  Holding  it  by 
tho  reservoir,  the  upper  end  is  placed  in  the  spiral  of  wire 
thus  energised.  The  upjjer  part  of  tho  tube  becomes 
irradiated  in  tbe  thickness  of  the  glass  by  a  mass  of  small 
sparks  of  startling  brilliancy.  These  at  Grat  short,  penetrate 
deeper  into  tbe  glass,  and  when  one  attains  the  outer 
face  of  the  tube  it  at  once  goes  out.  The  tube  is  then 
found  to  bo  very  warm,  and  the  body  of  it  is  rendered 
almost  oiiaque  by  minute  cracks  in  its  substance. 

The    Thonderatorm,  —  A   thunderstorm    of    groat 

brilliancy,  but  apparently  little  dimage,  burst  over  London 
about  one   o'clock   yesterday   morning,      The   flashes   of 
lightning  were  for  more  than  an  hour  almost  continuous, 
and   sheets   of    lambent    fire    played   about    tbe    heavens  _ 
in   unwonted   splendour.     It    was    extremely  interesting  ^ 
to    watch    tbe    varied    nature    of    the    flashes    as   they 
appeared    to    the    eye.       At    first    gentle     burats     of       ■ 
silent    fiamo    illumined    for   a    moment    small     patchoafl 
of    cloud.      Then    a    broader    sheet    scorned    to   spread  ^ 
across   the    whole  sky,  against    which   the    bouses    and 
trees  became  vividly  outlined.  Then,  again,  at  other  flashos 
the  whole  district  seemeil  to  be  enveloped  in  a  vivid  violet 
smoke  for  the  instant  of  the  flash,  the  whole  face  of  the 
landscape  taking  a  violet  tinge.     As  tbe  storm  came  nearer, 
the  hitherto silon*, discharge*  wore  accomjiatiiod  by  tbe  sharp 
crash  and  long  roUof  the  thunder,  and  theovcrflow  discharge 
seemed  plainly  to  be  seen  at  some  of  the  stronger  flishes  in  a 
way  that  would  please  Dr.  Lodge"*  heirt.     A  blinding  flash 
would  ijuiver  down  the  sky  in  a  jagged  curve  ;  at  once  a 
secondary  discharge  took  placo  at  a  corlaiTi  distsnce  away, 
and  again  a  fainter  flisb,  showing  but  a  slight  glow  away 
on  the  horizon.  This  threefold  discharge  was  often  noticed, 
and    was    very  suggestive.     The   storm   followed  a  mo4b 
oppressive  day,  and  was  certainly  one  of  the  most  vivid 
recently  seen. 

Eleotiio  laterlockiiiK- — M.  Hubou  read  a  practical 
jHiiwr  on  electric  interlocking  on  railway  lines  before  the 
Soci<-l^  des  Ingt-oieurs  Civils  on  the  21st  ult.  Electricity 
is  especially  useful,  says  the  author,  to  interlock  levers 
working  aepai-ately  or  placed  at  long  distances  apart.  By 
means  of  a  Chaperon  controller  placed  at  the  p[)ints,  the 
signal  which  protects  it  may  be  locked.  Electric  bolts  are  also 
used.  .\ll  the  signal  [loints  along  the  route  of  tbe  trains 
being  furnished  with  electric  bolts  placed  in  series  in  tbe 
same  circuit,  the  signals  cannot  be  put  to  "  line  clear  "except 
when  all  these  bolts  ai-e  locked  in  their  normal  place;  and, 
conversely,  the  bolu  caruiot  bo  unlocked  until  tbe  signals 
corrcH[ionding,  themselves  fitted  with  electric  bolts,  are 
locked  at  "  danger."  Ueeidcs  this  these  electric  bolts  can 
bo  controlled  from  a  slAtion  by  moms  of  switches 
allowing  the  current  to  be  sent  or  cut  off,  so  as  to 
allow  or  atO|i  shunting  operations.  In  tAe  circuits 
pedals  can  also  bo  inserted  to  complete  the  interlocking, 
so  tbat  if  a  twn  wrongly  clean  an  open  diatant  signal,  the 
corresponding  pass  signal  cannot  be  given.  Electricity, 
adds  M.  Hubou,  is  usually  employed  in  tbe  form  of  con- 
tinuoua  currents.  But  induction  currents  might  also  be 
used,  and  the  mechanical  tnuiamiwioa  oould  be  entuelv 
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dooe  amy  with  by  using  electric  discs.  M.  Hubou  shovred 
at  bis  lecture  actual  modela  of  the  interlocking  bolts  and 
switch  used  on  the  line*  of  the  Lyon*  Com]iiitiy. 

Pacific  CaUs. — The  even  How  of  the  negotiittioiis  nith 
rugurd  to  tbu  ortabLiihincnt  of  a  British  cabio  ncroea  the 
Pacific  to  Nortb  America  has  been  disturbed,  says  the 
Dailjf  ChTvititie's  repreaeatative  at  Victoria,  by  the  advent 
of  the  Fruiioh  compaoy  with  its  pUn*  for  u  cable  from 
Queeoslaud  to  New  Caledonia.  Mr.  Patterson,  the  Victorian 
Premier,  has  iiddresaed  a  protest  to  the  UoverDmeuts  of 
QueonsUni)  and  New  South  Wales  in  that  ihoy  have 
uommitteil  liiciUKelvcH  to  make  a  cable  to  Xew  Caledonia, 
the  first  section  of  the  I'acific  cable,  and  thus  assist 
in  hindering  the  project  for  a  Britinh  cable  line  to 
Vancouver  by  any  other  route.  Mr.  Patterson  protealeil 
against  being  compelled  to  accept  the  New  Caledonian 
route  without  uonsultution,  and  sail)  be  should  be  glud  tt> 
learn  tbal  Queensland  and  New  South  Wales  were  still 
free  to  contract  for  a  main  Pacilic  cable  otJiorwise  than  rid 
New  Caledonia.  No  reply  has  beci  received  to  these 
representations,  but  Mr.  Patterson  has  written  to  the 
Imperial  and  Oanoilian  Governments  disdaiming  rosponsi 
bility  for  the  selection  of  the  New  Caledonian  route,  and 
both  the  New  ZealaBd  and  Tasmanian  Uovernroents  have 
expressed  agreement  with  the  {lOKition  ho  has  assumed. 

Tslephone  Statistics. ^^ome  intoresting  particiiUrs 
have  been  ptiblisheil  in  a  French  journal  concerning  the 
progress  in  telephonic  communication  durint;  the  past  eight 
or  nine  years  in  Kurujie.  At  the  close  of  1883,  Belgium 
and.  SwiteM'Iand  had  more  telephones  than  any  other 
country.  Switzerland  now  has  nearly  10,000  miles  of  tele- 
phone wires,  with  over  10,000  sub.tcriber*,  who  exchange 
about  3,000,000  communications  iii  the  course  of  the  year. 
Belgium,  in  !8S3,  had  lelophonea  in  nix  towns,  and  2,300 
subscribers,  whereas  now  tbero  are  about  13,000  miles  of 
wires  with  about  C.OOO  subscribers,  who  exchange  iipwiLnIs 
of  10,000,000  messages.  In  Italy  the  telephone  was  limited 
to  nix  or  seven  princijul  cities,  which,  witha  total  [lopulation 
of  two  and  a  half  million  inbatiitantA,  had  7.369  subscribers. 
GermaDy,  in  1883,  had  5,838  subscribers  in  the  33  [irincipal 
towns,  and  has  now  aliout  70,000  miles  of  wires,  with 
49,531  subscribers  exchanging  about  iiA?  ,000,000  communi- 
cations. Denmark  had  only  telephonic  commurn'catinn  in 
Oopenh;tgen,  where  there  were  «63  subscribers;  and  in 
Russia,  where  the  telephone  was  confined  to  six  or  seven 
of  the  largest  towns,  there  were  only  2,000  siibsciiber*. 
The  principal  towns  of  Holland  ha<l  1,718  subscribei-s, 
while  in  France  there  were  G,lt3  subficriliern  in  towns  the 
total  population  of  which  was  rather  over  four  milliunti. 
The  [u<ogress  in  Fi-ance  since  the  Stito  took  over  the  tola- 
pbonea  has  been  very  rapid,  and  there  arc  now  about 
20,000  subscribers  for  the  112  towns  which  (xissess  tele- 
phonic communicution,  this  being  exclusive  of  the  tele- 
Dhonea  from  town  to  town. 

OUrnney  Stacks  for  Oentral  StatioDS.  —  I'be 
almost  universal  custom  in  this  country  .is  regards  large 
chimney  or  smoke  stack  construction  is  to  emjiloy  stone  or 
brick  as  the  material  of  which  these  structures  are  com- 
|K)sed.  It  is  fierhaiM  typical  of  English  solidity  that  tall 
chimneys  should  be  built  as  though  they  were  intendnd  to 
endure  for  generations.  American  practice,  however,  has 
for  some  time  now  tended  in  the  direction  of  usin|i  iron  or 
steel  for  this  purpose,  and  the  reasons  to  bo  assigned  for  it 
are  not  unimportant.  First  of  all  they  are  cuiisti  uuted  at 
a  lees  cost  and  in  much  tjuicker  time— doubtless  the  latter 
reaeon  appealiug  specially  to  the  desire  to  lueh  matters, 
which  is  rather  too  frapicnt  in  the  T'nitod  States.  Then, 
again,  the  metallic  chimney  stacks  are  said  to  be  much 
stronger  in  proportion,  whilst  they  can  be  readily  taken 


down  if  it  is  required.  One  would  think,  however,  that 
the  great  variations  in  temperature  would  a&ect  an  iron 
or  stool  chimney  to  a  much  greater  extent  than  brick  or 
stone,  whilst  the  ;i-3thetic  appearance  of  a  cylindrical  pipe 
is  anything  but  charming,  even  when  compared  with  the 
English  "  rounded  pyramids."  Moreover,  it  is  hardly  pos- 
sible to  attain  a  suitable  height,  and  therefore  draught, 
with  a  metallic  chimney,  so  that  a  fan  giving  forced  draught 
becomes  necessary.  In  view,  however,  of  the  extensions 
which  will  take  place  in  our  central  stations  (as  the 
demand  for  current  increases),  it  may  bo  worth  while  gcung 
into  the  question  of  chimney  construction  unbiassed  by  the 
conservatism  of  previous  custom.  The  greatest  objection 
would  appear  to  l»e  the  cooling  of  the  heated  gaaw,  so  that 
a  metal  chimney  might  not  give  stich  a  good  draught. 

Commeroial  Translations. — The  London  Chamber 
of  Commerce  has  recently  livened  it*  mcthoils  by  the 
starting  on  new  journalistic  ventures,  determined  to  cater 
for  an  extended  usefulness.  There  is  another  department 
of  usefnl  work  to  which  we  might  draw  attention,  imporUnt 
alike  to  traders  at  homo  and  abroad,  which  may  perbape 
commend  itself  to  the  committee.  This  is  the  preparation 
and  translation  of  foreign  circulars.  It  is  a  signilicant  fact 
that  the  Imperial  Austrian  Commercial  Museum  (K.  K. 
Ilandels-Muscum,  II,  Iti'irsegasse,  Vienna)  have  recently 
organincil  a  department  for  this  puriKwc,  and  will 
undertake  to  prepare  and  trans l.itu  any  circular  in 
any  ordinary  language  free  of  chaise.  This  generous 
advocacy  and  aid  to  commercial  enterprise  cannot  bo  with- 
out its  elTect,  for  many  firms  only  hesitate  to  extend  their 
market  from  want  of  knowledge  of  the  languages.  It  may 
conceivably  be  worth  the  while  of  the  London  Chamber  to 
do  the  same  for  our  merchants.  But  without  going  so 
far  iw  this,  it  might  be  pointed  out  that  the  Chamber's 
list  of  persons  seeking  positions  always  contain  a  number 
of  men  " thoroughly  conversant  with"  French,  German, 
Spanish,  SweiJisb,  Dutch,  Portuguese,  etc.,  as  the  case  may 
be.  While  they  are  seeking  other  employment  it  is 
evident  they  would  he  willing  enough  to  occupy  them- 
selvcD  with  transiation  of  circulars  or  other  work  of  this 
kind,  under  the  Chamlwr,  for  moderate  foes.  If  organiMil 
nndcr  competent  supervision,  and  the  work  looked  through 
by  a  native  (such  as  for  Spanish  electrical  technics,  Sonor 
Tolra,  who  already  does  this  work  at  Adam-atroet,  Adelphi), 
these  nnengageil  persona  might  help  tbomsetvos,  tbe 
Chamber,  and  the  merchants  in  a  simitar  way  to  that  done 
by  the  Austrian  Hatideh  Musonm,  even  if  it  wore  not 
possible  to  do  the  work  entirely  free  of  charge. 

Potential  of  the  Atmosphere. — What  is  the  difTer- 
imco  of  [lotential  betwecri  tho  air  at  the  top  of  the  Eiffel 
Tower  and  of  the  ground  at  the  fool '(  Thin  is  the  ijuostion, 
interesting  alike  tu  electricians  and  to  meteorologists,  whieh 
has  l)eeTi  put  to  and  the  answer  sought  by  M.  Chauroan,  ot 
tho  Meteorological  Department  at  Paris.  The  result  la 
rather  astonishing.  One  would  expect  a  few  volts ditfereuce 
of  potential — even  a  few  hundred  volts.  But  the  answer 
is  10,000  volts  t  This  certainly  seems  extraordinary 
at  the  height  of  1,000ft.  oidy,  yet  on  a  recent  visit  to  the 
Eiffel  Tower  one  of  our  representatives  saw  the  attendant 
at  his  tests,  and  the  amount  was  then  over  7,000  vo\i».  A 
noticeable  spark,  clearly  seen  and  heard  in  broad  dayligbti 
of  some  millimetres  length,  was  taken  from  the  outside 
knob.  This  apparatus  is  of  the  simplest,  but  accurate 
means  of  measurement  are  installed,  A  Thomson  battery 
of  several  hundred  volis  as  standard,  a  mtlecling 
potentiometer,  and  a  photographic  register  of  the  light  spot 
are  the  means  used  for  obtatniog  the  curves  of  rise  and  fall 
of  {totontial.  Plotted  against  curves  of  thormometcr, 
barometer,  and   bygromotor,  this   will  probably  tell  an 
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tDtorMtinf;  tele.  The  maani  of  obtataing  the  pot«ntial 
of  tho  suiTOUtidutK  air  adopted  i>  that,  tuggottotl 
by  Lord  KoMo,  of  discharging  fine  slroama  of 
waUr.  A  Bmall  tube  attached  to  a  cistern  of  water 
jirojcctt  out  into  the  air  for  nomc  6ft.  or  Sft,  Tho  tube 
and  cist«rn  arc  very  carefully  iiuulated,  and  a  wire  iB  led 
down  to  a  knob  within  reaching  diBttmce,  aUo  hi(;hly 
inMiUt«d.  On  turning  on  the  w.itor-jot  ii  Tine  utreum  (if 
wxter  floats  awny  on  the  air  ;  in  a  minute  or  two  the  whole 
apfMintiM,  which  hat  Kome  considerable  capacity,  i<  charged 
and  HfHLrlu  can  he  obtained.  In  registering.uwire  in  carefully 
taken  t&rough  ititolhc  dark  room  and  registere  automatically 
in  the  way  mentioned.  M.  Cliuuvoau  devotes  a  good  deal 
of  tiice  and  attention  to  thU  interesting  experiuietit, 
mounUng  tho  Eiffel  Tower  every  day,  rain  or  shine,  and 
on  Mtme  days  in  winter  when  tbo  wind  blows  a  porfect 
ga1«  this  is  by  no  means  a  pleasant  or  even  a  sttfe 
tuk.  In  winter,  of  course,  the  reading  is  very 
difGoult,  for  the  water  freezes,  and  tho  other  way 
to  obtain  the  potential,  by  meanji  of  a  gas  fin  mo,  is 
not  leas  troublesome.  SufEcienl  curves  have  been  taken, 
however,  to  lead  to  interesting  results.  The  potential 
rises  and  falls  in  well-deRned  curves,  and  very  nearly  a 
year's  records  have  been  obtained.  Tho  potential  varies 
very  muob— from  3,000  to  7,000  volts  is  common — and  on  a 
brilliant  clear  day  at  this  tinwof  the  year  10,000  volts,  we 
were  told,  was  not  uncommon. 

Th«  Hydrophone. — In  a  jurevious  intine  reference  was 
made  to  this  apjuratus,  which  has  been  devised  by  Captain 
M'Evoy.  Its  object  i*  to  inform  port  authorities  or  a  fleet 
of  the  approach  of  a  torpedo-boat,  oven  if  tho  latter  is 
entirely  submerged.  The  following  details  of  the  apparatus 
will  prove  interesting :  It  consists  esaentially  of  two  parts, 
one  submei^ed  in  the  soa  at  a  suitable  distance  from  the 
port  or  fleet  to  be  warned,  and  at  a  depth  sufficient  to 
eacapo  the  surface  agitation.  This  part  may  be  described 
»•  an  iron  hell  jar,  which,  on  being  plunged  mouth  down- 
wards into  the  water,  retains  a  volume  of  air  in  the  upper 
portion  or  bottom,  where  a  copper  box,  protecting  the  son- 
sttivtorgan  of  the  apparatus,  is  fixed.  The  organ  in  question 
iaaetrelya  very  delicate  vibratory  contact,  which  makes  and 
brMklftn  electric  circuit  conneclinjt  the  aubmergwd  bell  with 
tbt  indicAtor  or  second  part  of  the  hydrophone,  situated  on 
shore  or  on  board  one  of  the  shi)M  of  the  fleet.  Tlie  contact 
is  formod  by  a  flat  horizontal  spring,  fixed  at  one  end,  and 
loaded  at  the  other  by  a  henry  piece  of  brass,  having  on  its 
u[)per  surface  a  small  plalinuui  stud.  A  fine  platinum 
De«dte  kept  upnght  by  a  vertical  guide  rests  its  lower 
end  loosely  an  the  platinum  stud.  The  needle  and  the 
Blud  are  connected  in  the  electric  circuit  through 
the  guide  and  spring,  and  when  the  needle  dan  cox 
on  the  stud  the  circuit  is  nude  and  broken.  An 
eleetric  current  from  the  ship  or  shoie  battery  it  always 
flowing  through  tho  circuit — that  is  to  say,  between 
the  sutmierged  bell  and  tbo  indicator.  Now  the  propeller 
of  a  torpedo-boat  or  of  &  torpedo  sets  tip  vibrations  in  the 
water,  and  thceo,  reaching  the  submerged  bell,  agitate  the 
trombltng  contact,  so  that  the  needle  dances  on  the  stud 
and  Interrupts  the  currunt.  The  conxe<itienRC  in  that  the 
iadtCKtor  begins  to  work  and  announces  the  submarine  die- 
turbanM.  This  part  of  the  hydrophone  consists  essentially 
of  an  electromagnet  tlirough  which  the  current  pacsM,  with 
utannature  free  to  oscillate  when  the  circuit  is  rapidly 
made  and  broken — that  is  to  say.  when  the  current  becomos 
intermittent.  Tlie  motions  of  this  armature  can  bo  seen 
bjr  an  observer  if  be  chooses  to  watch,  but  actual 
obacrration  is  not  ro>)uired,  for  the  indicator  itself 
gives  tbe  alarm.  This  takes  place  when  the  swing  of 
tba    aimatura    carries    it   witbin     the   attraction    of     a 


magnetic    contact-piece  fixed  near  it.     The   armature  ia 
then  drawn  to  tbe  contact-piece  and  held  fast  there.    Tho^ 
swing  armature  and  the  contact-piece  are  connected   in  thftH 
circuit  of  a  local  battery,  and  when  they  meet  the  current      i 
Hows  to  ring  an  electric  boll  or  light  an  electric  lamp.     Tbe 
torpedo-boat  thus  announces  its  own  airival  on  the  ecens.l 
in  spite  of  itself,  and  precautions  can  be  taken  against  iuJ 
The  hydrophone  is  at  present  undergoing  a  practical  trialj 
in  the  Solent,  and  tbe  inventor  uttimatei  that  three  of  tbe 
instruments  suitably  placed  would  be  suiBcieut  to  protect 
Portsmouth  Harbour.     He  is  now  engaged  in  constructing 
a  larger  bell  than  that  already  submerged,  in  order  to  meet 
the  requirements  of  tbe  Uovenimont  authoritjes. 

Action   of    Elootrioitjr  ob    Hiorobea — Attention  ■ 

has  been  called  to  the  process  of  electrification  for  living 
bcKlies  ikdoptod  by  M.  d'Arsonval,  which  consists  in  raising 
a  current  of  very  high  frequency  (800,000  per  second)  in  fl 
a  solenoid,  into  which  the  beings  or  tbe  parts  of  their  bodies  ™ 
to  be  experimented  on  are  placed.     By  loaxoii   of   the 
enormous   induction  developed    in    nuch    a    system,  tbOi 
bodies   placed   within  tie  solenoid    become  the  scat  oil 
currents    circulating    within    their    tissues    and    around  { 
each  molecule   at  the  fretjuency  mentioned.      The  larger 
animals    bear    these    currents    without    appreciable    dis- 
comfort,   and    a    man    can    easily    bear   energy    to    faring 
several  lamjH  to  incandescence.     MM.  d'Arsonval   and^ 
Obarrin   have  now  attempted  to  find  out  how  a  microbaifl 
woutil  stand  the  charge.     One  of  the  best  known  lus  been 
chosen — the  pyocyanique  bacillus — whose  habits  have  been 
already  well  studied  by  MM.  Oessard  and  Charriu,     We  i 
do  not  know  as  yet  much  about  the  otTect  of  electrictty-j 
upon    microbes.      Important    as    the    subject    may    be,  i 
it   involves   contradictions,   as   in   ordinary    applications 
it    is    often     tbe    heat    or     tbe     gases     liberated    in    a 
nascent    state    that   act    upon    tho    germs,      In    these 
experiments,  however,  it   nay  be  taken  that   utcctricity 
pure  is  acting.     A  culture  of  the  pyocyanogen  bacteria  is 
placed  in  the  solenoid  excited  as  above  mentioned.     Before  H 
the  exporimont  two  drops  of  this  culture  are  placed  in  &  ^ 
tube,  then  tbe  same  is  done   after   10,  30,  GO  minutai 
in    a   second,   third,   and    fourth   tube,  and    these   four 
tubes  are  put  to  mature.     A  simple  examination  of  these 
tubes  shows  that  in  ail  of  tbem  the   bacillus  geiminates 
abundantly  ;  the  increase  is  about  equal ;  its  form  does  not  ^ 
undergo    any   groat  change,  nor  do  its  puthegeuic   func- fl 
tions.     But  the  |>ower  of  secreting  pigmenU  is  modified: 
while  the  first  two  tubes  show  an  intense  bluo^roen  tint, 
hardly  at  all  IcsHuned  in  the  second,  the  last  two  show  the] 
greenish  tint  much  less  accentuated.    There  ia  no  doubt  tbe  \ 
chromogcnic  power  of  the  bacillus  has  been  affected.  Thus  it ' 
is  demonstrated  that  we  liive  another  agent,  electricity — for 
beat,  iigbt,  and  movement  have  already  been  studied — which 
may  act  upon  the  bacterial  world — in  short,  upon  living  cells  ;  | 
and  it  is  thus  understood  how  tbo  electric  state  of  the  atmo- 
sphere may  exert  an  influence  upon  the  germ  diseases,  upon 
epidemics  which  are  known  to  depend  to  some  extent  ui>on 
coamic    condiljons.      MM,   d'Arsonval   and  Oharrin   also 
point  out  that  this  electricity  also  affects  tho  vitality  of  our 
own  bodies,  and  consequently  the  gravity  or  otherwise  of 
certain  diseases.     Wo  well  know,  even  in  tbe  present  state 
of  our  knowledge,  of  the  inftuonce  of  tbunderstormi  on  | 
certain  ferments — on  tbe  lactit^  ferment,  for  instance ;  for 
every  dairymaid    knows    that  "  thunder   turns  the   milk 
sour."    This  discovery  of  MM.  d'Arsonval  and  Chirrin  ol 
the  influence  of  electricity  on  the  cbroiaogentc  function  of  j 
bacilli  may  therefore  be  the  first  of  a  series  which  will] 
eventually  enable  us  to  generalise  upon  the  mutiul  iuter- 
<le|>otidence  of  climatic  conditions,  and  the  spread  and,  it 
is  to  be  hoped,  tbe  prevention  of  disease. 
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ELECTRIC  LIGHT  AND  POWER. 

BY  ABTHDK  f.  OVY,  AS.S0C.MKU.1NRT.  KLECTBIC'AL  KNflI*n!ERe. 

(AH  riglUs  nsarved,) 

{Cmiimud  frvm  fag*  7$.) 

INCANDESCENT  UGHTINO. 

Tfaa  Hght  given  off  by  the  second  kind  o[  electric  Ump — 

namely,  the  iitcande«cent  or  glow  lunp— ia  really  due  to 

the  a&me  cause  u  that  which  produces  the  arc  hght — i.e., 

unrbon  raised  to  an  JacandeaceDt  or  (flowing  state  by  means 

KiE  electric  energy.     In  the  arc  lamp  the  crater  is  nbite  hot 

c&rboD,  and  in  the  incaiidetcetil  bmp  the  whole  of  the  fila- 

BieDt  is  mudo  while  hnL     The  reainn  why  the  light  of  an 

Dcandescont  lamp  h  *o  ^anch  below  that  of  an  arc  lamp  i« 

auae  the  carbon  filament  of  [ho  former  i«  only  raiioa  to 

about  the  lemporatuio  of  melting  platinum,  my  I  .SOOdcg.  C 

.01  2,000deg.  U.,  whilst  the  crater  of  the  arc  is  raieed  much 

^ihove  this, jierhapa  ap  to  C.OOOdeg.  C;  certainly  not  below 

fSjOOOdeg.  C. 

The  incandescent  lamp,  aa  is  generally  known  by  tfaia 
time,  consisti  of  a  very  thin  thread  of  car)>oiiised  fibre, 
tAchnically  called  the  "  filament,"  hermetically  loalcd 
within  a  pear-shaped  glass  bulb,  which  is  exhausted 
of  air  as  much  as  poHsiblo.  The  filament  is  bent 
allel,  somewhat  after  the  manner  of  a  hairpin,  and 
DOMtJmea  has  a  curl  at  the  bend.  The  two  ends  gf  the 
HanMnt  are  jointed  on  to  two  platinum  wires,  which  pass, 
embedded,  through  the  ueck  of  the  bulb  and  make  contact 
with  two  braiii  Lerminah.     These  tertniiials  are   fixed  in 

E taster  of  Paris,  thua  forming  a  terminal  colkr  10  the 
imp.  Unlike  the  arc  lara[>,  the  incandcKcuiit  lamp  is  seen 
to  iu  hnfX.  advantage  for  indooi  jtliirainui.inn,  and  being  of 
small  candle-power  the  light  can  be  distributed  in  any  way 
desirable,  and  tilted  in  any  plitco. 

Jlhminatiiig  PoiVfU. — tor  the  same  amount  of  olectrical 
energy  spent  an  arc  lamp  will  give  from  eight  to  nine  times 
the  amount  of  light  that  an  incandescent  lamp  will  give. 
An  arc  lamp  gives,  xay,  1,000  c.p.  for  400  watta  ;  tbia  is  at 
the  rate  of  '2  5  candles  per  watt,  or  '4  of  a  watt  per  candle- 
power.  An  incandescent  lamp  of  lf>  c,p.  atMorbs,  say, 
K8  watts,  and  this  is  at  the  rale  of  29  candle  per  watt,  or 
3'5  watte  per  cand]o-|)owcr.  Tbeee  lamps  are  made  with 
a  great  variety  of  candle-power,  and  also  to  bum  at  various 
pressures.  The  stantUrd  size  is  a  lamp  of  IG  c.ji.  to  run 
at  100  volts  pressure,  because  this  is  the  most  common 
pressure  adopted  in  consumers'  houses.  The  same 
sifed  lamp  can,  however,  be  made  to  run  at  a  higher 
or  lower  voltage,  such  as  SO  volts  or  120  volts.  For 
indoor  illiiminatign,  8  c.p.  and  32  o.i>.  are  also  greatly 
uaed,  the  smaller  one  being  very  useful  for  lighting  places 
that  do  not  require  much  light — such  as  corridors,  stair 
cases,  small  rooms,  recesses,  etc. ;  the  larger  light  is  useful 
for  places  whore  an  extra  illumination  is  required — as 
shop  windows,  billiard  tables,  etc.  The  very  large  sizes — 
as  100,  300,  and  60O— are  known  as  "  Sunbeams,  and  are 
mostly  used  for  lighting  large  rooms,  entrance  b:ill*,  oi- 
outdoor.  These  lamps  are  not  used  very  much  bet^atise  their 
"iifo"  is  not  long,  and  they  blacken  and  decreuxu  rapidly  in 
candle- jMwer.  In  addition  to  all  the  above,  there  are 
very  small  lam|iN  of  live,  three,  two,  ami  half  candle-iiowor — 
3  c.p.  is  generally  found  in  miners'  electric  hand  Umps, 
where  the  lamp  is  connccte<l  up  to  an  accumulator  battery. 
The  smallnsi  lamgis  arc  iiscl  in  theatrical  efiocts,  and  in 
surgical  and  such  tike  operations. 

A  lamp  of  same  candle-power  and  efhciency  consumes 
tbe  same  energy  whatever  voltage  it  may  be  made  for, 
because  the  lower  the  pressure  the  greater  must  its  current 
be.  For  example,  a  16-c.p.  lamp  at  100  volte  pressure  has 
a  filament  of  about  180  ohms  resistanoe,  and  will  therefore 
take  a  current  of  100-r  180= '55  of  an  ampere.  Suppose 
a  similar  lamp  is  required  to  run  on  a  circuit  which 
ia  at  a  pressure  of  bO  volts,  evidently  at  this 
prawure  only  half  the  current  would  flow  through  tbe 
filament :  therefore  to  have  the  same  current  the  resist- 
anee  of  the  filament  must  be  halved,  and  this  means 
doubling  tbe  sectional  area.  But  although  wo  have  now 
the  same  cuixent,  we  only  use  half  the  |>ro«eure,  con- 
ae<juently  only  one-half  the  electrical  energy,  or  number  of 


wfttta,  because  50j<'.55  ia  one-balf  of  100  x  ■55.  To  get 
the  same  ipiantity  of  light  we  must  utilise  the  same  amount 
of  energy.  By  again  halving  the  resistance,  or  again 
doubling  the  sectional  aroii  of  the  filament,  we  get  I'l 
amperes  throt^b,  and  thou  50  x  1  1  equals  100  x  -55 ;  so 
that  to  ran  a  lamp  at  half  the  voltage  requires  double  the 
current,  and  the  hlameot  will  have  four  times  the  sectional 
area,  or  double  the  diameter.  Generally,  tbeu,  aa  the  work- 
ing voltage  decreases,  tbe  diameter  of  the  filament  increases. 
It  is  very  easy  to  distinguish  between  an  8  c.p.  and  a  16  c.p. 
lamp  when  the  candlejiower  number  is  illegible :  the 
S-c.p.  lamp  bas  a  much  finer  filament  than  the  ll>  c.p. 
when  both  are  mode  for  the  same  voltage.  The  tabulation 
below  gives  the  current  that  various  sized  lamps  take. 

TAnut^noK  23. 


Candle- power- 

Volte. 

Amperes. 

WatU. 

1 

2-8 

l-.j 

4-2 

•2 

23 

•32 

8 

0 

50 

•4 

20 

S 

100 

•32 

32 

10 

100 

■5ft 

6S 

32 

100 

M2 

US      m 

.W 

100 

1-74 

1T&       ■ 

100 

100 

S-3 

300         1 

201) 

100 

7-0 

700 

am 

100 

17ft 

1,760 

Of  ocnirae  there  are  a  number  o!  other  pressures  that 
lamps  are  made  for  besides  100  volte,  but  that  is  the  moat 
common  one  for  incandescent  Umps,  Where  storage 
batteries  arc  employed  in  conjunction  with  machinery  at 
private  establishments,  the  circuit  pressure  is  often  fixed 
for  50,  GO,  or  70  volts.  Then  there  are  lamps  made  for 
105  and  110  volM. 

A  lamp  should  only  be  run  at  the  voltage  for  what  it  is 
made.  If  this  be  not  done,  then  when  the  voltage  is  lower 
the  light  will  fall  i;ir  enormovisly,  and  when  the  voltage  is 
higher  the  light  will  bo  enormously  increased,  but  the 
lamp  will  be  quickly  burnt  out.  To  ehoiv  how  rapidly  and 
out  of  proportion  tbe  light  of  a  lamp  varies  when  its 
voltage,  and  hence  iis  current,  is  varied,  tbe  figures  given 
below  are  the  result  of  an  experiment  made  on  a  50-volt 
lamp  of  16  c.j>.  taking  52  watt*. 


Volte. 

Candle-power. 

Watt*, 

2S 

-4 

14  0 

ae-5 

■87 

19^ 

«-8 

z-» 

364 

40-0 

G'l 

8S4            _ 

48-0 

12« 

lS-3           ■ 

48-0 

ISO 

50-5           ■ 

60-0 

15 '8 

537       m 

68-& 

20'S 

67-5           M 

fl2-6 

28-4 

«t-5            ■ 

ft9-!J 

39-3 

72-9          ■ 

02-0 

a)-; 

79-D          ■ 

ea-2 

7*-5 

9li1         m 

72r. 

los^a 

107-5           V 

By  studying  the  above  figures  it  is  seen  that  when  the 
voltage  has  fallen  two  volts,  or  i  |>er  cent.,  the  light  has 
fallen  no  less  than  21  per  cent.,  or  more  than  one-lifth. 
Approximately,  the  variation  of  candle-power  Is  iu  proper; 
tion  to  the  sixth  power  of  tbe  voltages — this  is  limited  to 
within  about  20  per  cent,  below  and  20  per  cent,  above  tbe 
normal  candle-power.  Numerous  empiric  rules  have  been 
formulated  for  expressing  the  rise  and  fall  of  caudle  [)0wer 
in  terms  of  the  voltage,  but  none  of  them  are  of  mucb 
service  for  practical  purposes,  aud  the  rough  rule  given 
above  will  be  found  sufScient  for  moat  purposes.  Upon 
applying  it  to  the  example  just  quoted,  it  will  bo  found 
that  it  holds  true  and  is  almost  exactly  correct,  for  tbe  ratio 
between  tbe  aJxih  powers  of  48  and  50  is  about  4  : 5,  and 
four  fifths  of  15'8  works  out  12-6;  similarly  the  ratio  of 
the  nixth  [towers  of  &0  and  52'5  is  about  3  :  4,  and  I5-S 
multiplied  by  4  and  divided  by  3  gives  21,  which  ia  near 
enough  to  205  given  by  the  table. 

An  incandescent  lamp  of  16  c,p.  will  illuminate  well  a 
floor  area  of  about  50  square  feut  when  placed,  say,  lOfl. 
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bi^,  uid  irjil  give  a  ^ood  ordinary  light  for  every 
60  ttluuv  feel.  A  targe  pereecitaKe  of  the  light  t^oea 
itpwanl  when  the  lamp  ia  fixed  with  ita  bolJei-  ii]i[>or- 
innRl,  and  when  the  lamp  ia  fixed  on  a  Lslite  tlsiidard,  or 
o«  brackets,  ao  that  the  bulb  JK  it{iw4i'<lK,  more  light  goes 
ttpmuds  thttci  (Igwittvurdi.  80  it  i»  etcential  to  utn  rullccLing 
•bades  if  it  iji  rci|iiire(j  to  direct  tbc  light  in  any  way  &nil 
obuin  lu  full  benefit,  »ucb  as  for  rending  purposes,  work- 
■hop  bencbec,  and  all  places  whore  each  individual  wants 
a  nnuU  light  to  himself.  It  ie  in  this  case  that  the 
advantage  and  superiority  of  the  incandescent  is  mostly 
proved  over  every  other  Innd  of  light — even  the  arc  lamp 
n  then  at  a  dimd  vantage.  The  lamp  guB|>euded  by  a 
flexible  cable  can  be  raiKCil  and  lowered,  us  ileaired  :  it  can 
be  placed  within  an  inch  or  ao  of  any  work  to  be 
exsiuined,  and  when  provided  with  a  bund  Hupport  anri 
length  of  flexible  cable  can  be  pUcud  and  carried  about 
anywhere.  For  reading,  perhaps  the  p1o-uante«t  kind  of 
■bade  ia  g;reen  porceUio  haviug  a  white  enamelled  interior 
surface.  Itooms  and  balls  having  whitewashed  ceilings 
require  less  illuminating  {rower  thau  those  which  have  not. 
Similarly,  looms  with  light  coloured  wall  pa|>er  reflect  more 
light  than  tliose  with  dark-colouied  )>apor. 

The  iltuminaling  power  of  all  incanileacont  lamps  de- 
teriorateii  with  duration  of  burning,  and  the  longer  they 
bum,  the  more  their  light  is  diminished.  When  the  lamps 
have  reached  a  certain  stage  of  dimness,  it  ia  uneconomical 
to  keep  tbero  htiming,  and  they  should  then  be  replaced 
by  new  ]atni>s,  the  old  ones  being  either  brolten  or  placed 
in  Kotnc  unimportant  pl.ico  where  a  decreased  light  is  of 
little  moment.  A  great  deal  of  the  deterior:itiori  of  thu 
light  is  certainly  due  to  the  blackening  of  Uie  irmidu  of 
tbeglaae  bulb,  caused  by  the  gnidual  di.Miitogration  nf  the 
carbon  filament,  which  action  depoi<il$  a  lino  film  of  carbon 
on  the  surface  of  the  glaai,  There  are  one  or  two  other 
causes,  auchaa  the  thinningot  the  filament  as  itdisintogratce. 
Tbia  increaBes  ita  resistance,  and  so  helps  to  diminish 
tbe  light ;  beyond  this  there  is  not  much  knowledge  on  the 
matter :  it  is  suggested  that  the  vacuum  becomes  less 
perfect.  To  retain  the  initial  illuminating  power  of  a 
lamp  is  the  moat  important  jiroblem  to  solve  in  their 
manufacture,  and  to  enact  tbix  the  filanient  must  be  made 
durable,  and  able  to  withstuml  high  l«mporatur68.  The 
ghse  bulb  is  made  either  clear  or  clouded  :  in  the  former 
cane  the  filament  is  cxgjoscd  to  Ihe  eye,  and  is  jiainlul  to 
look  upon,  owing  to  its  intensity  ;  by  having  the  glass 
clouded  or  frosted  the  lilameut  is  hidden,  and  the  light  !■ 
diSused  over  the  bulb,  hence  giving  a  snlidned  and  mure 
pleasing  effect.  Any  loss  of  light  that  may  result  from 
ibis  Idnd  ia  amply  com^wiuated  by  the  increased  comfort 
tbeir  use  confers. 

Ltfe  ami  Effickacy. — Tbe  average  life  of  a  16-c.p.  lamp  i* 
estimated  to  be  close  upon  1,000  hours.  A  few  break  in  a 
few  hours,  but  this  i«  very  seldom,  and  they  arc  defective 
lam  JUS ;  others  have  various  lives,  ranging  from  hundreds 
to  over  1,000  hours,  whilst  others,  again,  nave  been  known 
to  last  over  3,000  hours,  but  the  majority  of  lamps  work 
oiit  to  an  average  somewhere  about  1,000  hours ;  hence 
this  number  may  be  taken  when  making  calculations  re- 
specting their  running  costs.  The  following  figures  sho;* 
how  the  candle  power  falls  otT  in  different  stages  of  their 
life,  being  the  result  of  testa  made  at  Cornell  ITniveisity  on 
a  16  c.p.  lamp  worked  at  100  volt*  pressure ;  the  decrease 
oj  energy  ooiuumed  is  alto  given  : 


Taduultion  25, 

~ 

At  ftAft. 

100  bra. 

200  hn. 

■tOOhrs. 

800  bra. 

IB 

18-94 
8«1 

]2-5 
46-21 

3«a 

10-S 

46-g 

4 -Jo 

a-CT 
43  ni 

4fil 

72 

5-8» 

The  eflieJency  of  an  incandescent  lamp  is  often  int«rpreted 
as  the  rate  of  initial  electric  power  it  consumes  in  coni< 
|j*rison  with  the  initial  light  given  out ;  thua,  a  lamp  which 
takw  only  40  nratts,  and  givos  16  c.p.,  when  new  is  termed 
a  faigh-emdency  lamp,  whereas  a  lump  that  takes  64  watts, 
and  gives  IC  cjl,  ia  termed  a  low-etiidoncy  lamp.  Normal 
efficiency  being  generally  granted  when  a  lamp  takes  54 
watu,  or  3'5  watts  per  candle-power.     Tbe  term  efliciency 


wheu  employed  in  this  way  ia  very  misleading,  because, 

although  a  so-called  high -efficiency  lamp  only  consumes  small 
puwer  at  the  comnicn<:ument  of  its  life,  it  unfortunately  has  a 
short  life,  and  the  cundle-powur  diminixhee  very  rapidlv;  and 
the  smaller  that  this  initial  power  is,  the  shorter  becomes  the 
life  of  thu  lamp,  and  the  more  does  its  tight  diminish.  Un 
the  other  hand,  by  using  a  so-callod  low-eflictcncy  lamp, 
the  large  consumption  of  initial  power  is  accompanied  by  a ; 
long  life,  and  only  a  small  decrease  of  candle-power. 

There  are,  then,  three  chief  factors  that  enter  into  the 
real  efficiency  of  the  lamp,  and  these  are:  (1)  life  of  the 
lamp;  {'2)  mean  candle-[>ower  ;  {3)  mean  [>ower  used. 
These  factors  de|ien<l  on  the  way  in  which  the  lamps  are 
manufactured,  and  when  run  at  the  pressure  which  the 
maker  recommends,  the  resultant  will  give  the  true 
efficiency  of  the  lamp,  judged  as  a  machine  for  converting 
electric  energy  into  light ;  and  hence  its  efficiency  is  the 
ratio  existing  between  the  total  amount  of  electric  enera;y 
consumed  during  its  life,  and  the  total  quantity  of  light 
given  out  during  its  life,  so  that 

total  energy  =  mean  watts  »  hours  of  life  ; 

total  light  =  moan  candle- |)ower  x  hours  of  life ; 
,  watt-hours 

'  ~  candle-powor  hours 

This  efficiency  may  be  expressed  as  so  many  waits  per 
caiulle-iMwer.  If  the  lamp  be  run  at  other  pressures  than 
what  is  recommended  by  the  manufacturer,  whether  slightly 
above  or  slightly  below,  dilTerent  efficiencies  will  be 
obtainoil.  The  .■ebitinna  between  working  pressure  and 
elKcioncy  proviile  a  Hubjuct  for  most  interesting  and 
elaborate  calculations,  atul  forms  :i  neat  example  of  the 
"  maxima  an<i  minima "  ordw  of  problems,  because,  as 
mentioned  previously,  running  a  lamp  at  a  slightly  higher 
pi-esaure  than  what  it  is  made  for  will  give  a  large  increase 
of  light  at  the  early  part  of  its  life,  but  tbe  light  will 
diminish  rapidly,  and  the  life  of  the  lamp  will  bo  con- 
siderably shortened. 

The  following  data  gives  the  results  of  ex|>eriments  that 
have  been  ma<lo  with  the  greatest  care  and  every  precaution 
by  Messrs.  Siemens  and  Halake,  o(  Berlin,  and  they  show 
in  the  most  emphatic  manner  that  those  lamps  that  are  run 
with  a  small  initial  power  are  not  elficient,  and  that  those 
whicb  consumea  smaller  initial  power  are  the  moatolBcienl 
iti  tbe  long  run : 

Ta«i-i-ition  an. 


Initial  watts  per  caiidto-poweF 
Final  „  .. 

Initial  canille- power 

Final  „  

I.ifo  in  hours  

Moan  wntts  pec  eandlft-power... 


A. 


B. 


C. 


u. 


E. 


(To  be  (ontinued.) 


ON  THE  ELECTRIC  LIGHT  OF  LIGHTHOUSES.* 

EXPEBIMRNT8  MADE  BV  THE  UOHTHOUBK  UKL'ART- 
MENT  OF  KRAKCB. 

RV       JjlD&i:      KLOKPKL. 

fOoneiuit*i  from  poft  107.  J 

C'huict  0/  Varboia,  Diatntttr,  n'ld  .?f/)t»rtUiwt.^IW  tha 
reason  lui  with  oontinuoas  currents,  wa  employ  the  batdeet  passible  1 
cnrbona.  The  apociSc  resistance  of  "  Carrii  "  carboiia,  whieh  gW« 
excellent  reaultJi.  increiuca  with  the  diitmotcr  ;  it  tnavbecetlmaUd 
on  an  avDrago  ot  7,000  to  N.IN)0  microhiiii.  ThomolftatadmiiHsble 
dliiionsions,  and  conwquontly  tho  moiit  satisfactoc)-,  an:  tnilioated 
in  the  precodltif;  table.  Thoy  corrMpond  to  cnrronU  of  O'StA, 
O-'Si.  stifl  ii'H  tiriipero*  ]>er  square  mllllcneln). 

Thia  current  dcmtlty  loigtit  be  (urlbor  Incroasod,  and  cons*- 
(juenllythe  diaincMr  iluiiinlBh«d,  by  the  •mploviiieTit  of  carbons 
liglitly  touted  nilli  copper  (i^th  ■&>■.)>  so  Uiat  the  melting  of  the 
copjicr  may  not  produce  any  aocidemtat  ^«i>t  circuit,  followed  by 
extinction.  T 

*  Papar  rood  before  tbe  InI«ni*Uon»IUarlUa)oCon|{rms,tiondon 
meeting,  Juljr,  1803- 

t  Tbe  grestset  dlUieulty  fs  to  snanofscture  c«rboas  ol  diameter 
greetM-tlian  'JOmm.sulliciently  hamiventouii  tOBupportlho  passage 
of  the  ourrnnt  wilbaut  crocking  mnm-onely.  Tbe  rosoarchM  oa 
this  point  mode  by  M.  Cnnv  aiul  Lo  Carbono  Co.  encourage  ui  Ut 
hope  for  some  succeis  shonly  in  UiU  dvnc^vffk. 
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The  are  cinnot  l>o  made  loiif:«t  tbun  10  mm.  to  ISmtn- without 
pKiduc!nt>  B  UrKO  Outdo  :  bwuUa,  we  canoot  in(TonM>  I  ho  iIi*tnnco 
Bjwrt  willbout'  St  tho  Hun«  time  mcreuinz  Iho  dilToranoo  ol  pi>teri> 
tu]|  and  cuuscquoully  tbo  work  axpoodod  at  cooRtAul' ourraut'. 
GcametricaUr  it  Bpraan  noiBclent  lo  MuxntM  the  piutH  [iuih.iI  lo 
tlie  noKdiaum  briglitnM*  until  Ibo  dteUnM  b  wfunl  to  hnlf  tlip 
dluutor  of  tho  tOTmlnnJ  hce*.  or  mbout  a  qunrl«T  the  diamotcr  of 
tbe  nrbon*.  that  is  to  My,  to  6nita.  for  arcs  of  100  ampere*.  The 
tvo  foci  of  U-fooftl  lODBea  b«iiiff  at  Icm.  apart,  wo  arc  tnu*  wuurod 
that  tlie  fooal  rayH  poo*  through  thn  tncandonoont  portions.  The 
cvrre«pondin|t  proMura,  which  In  about  41i  volu,  has  beeci  allowed 
for  all  bho  cnmnto,  in  onI«r  not  lo  compltc«te  the  Mrviee,  whlLil 
reftlirins  tlio  muilmum  power  ol  the  U«  Meri(4uu  maohinM  at  tho 
•pO«d  of  UO  TOfolntiOH.  To  det«r!nin«  diioctty  the  beat  dbtanco 
Mtwatn  tho  carboiu,  &  wriiwi  of  eipcrimcnM  should  bo  mode  with 
tbo  t&ino  Intenrily  of  current.  Those  iitit(!it  be  undortahon  with 
tho  help  of  the  new  alt«tnat«r*  with  vnnnblo  oicltln);  current, 
whilst  liitherto  it  hoa  boon  ImpMaiblc  lo  miike  thom  with  iho 
Ue  Meritona  nuchino.  Tho  meMiir«in«oU  noade  on  thia  point  iit 
tho  LtKhthonao  Dopnrtmont,  France,  have  onljr  availed  toOHlabliali 
that  in  U-fooal  lonae*,  and  with  magneto  maohinea,  tho  actual 


UagnttoHlfftrii:  Ma^hintK  of  Ih  MirUtn*. 

It  in  known  that  tJieae  mnchinoa  comprise  live  annature  tinga, 
eiich  revolving  in  Ibo  interior  of  a  corrocpondinir  ring  of  olociro- 
inagiiota.  Tho  colls  aro  o^iual  in  number  to  tho  mngnot  noLoit — 
thul  in  to  »ny,  16  in  the  French  li){hlhouiioa  [Tyjio  (i.)  and  'it  In 
tliH  Eii^-liBh  lighihouBos  (type  1).*  They  conniitnto  so  ninny 
icdoiKindoiit  clomontu  that  oau  tw  couplod  at  will  iu  noriee  or  in 
parallol. 

In  thn  Froncli  li^htbnuies.  oceordtofc  to  different  exfiorimonta, 
tho  old  RoiiplInK,  oorrwpondlnf;  to  a  speed  of  900  revolutions,  hoi 
been  dufinitely  aoandonod,  this  spMd  bolflg  too  hi|;h  by  reason  nf 
the  dofeotivo  mode  of  lubrioatlon  of  tho  maehinci,  and  It  ha*  been 
reduced  to  nbout  150  (laised  more  recently  to  CiiU).  In  theao  con- 
ditioDs  each  machine  la  coa)]iOHed  of  two  circuits,  hiving  each  live 
groups  of  oiuhc  coils  in  sorioe— that  is  to  say,  the  half  of  each 
rinK— cnnplml  in  piunllol.  Tlioso  two  circuits  eiich  end  in  two 
ingulntod  rin);s,  keyed  on  lo  the  *hnfi  of  tho  mochino.  At  tho 
sv>eeil  of  4G<>  rfrvolutions  each  rniLchino  Is  capable  of  KivinK,  with  a 
ditlerenceof  [wltntial  of  *Orolt?,  acurrentof 'i:£~a  or  of  3(liuii|)0l»s, 
uGc>uidii)|^  05  ono  is  uHcd  or  two.  At  the  spOOd  of  GiV)  revolulions 
we  obtain  tho  lamo  inl«niiitios  with  a  prOMure  of  £9  volta. 


s 


Ji,„ 


r 


no.  ia— rertodlfl  ruma  nl  thn       J^  Flo.  Il.~rartutllu  CnrvM  of  ttw      '       FN.  11.— Psrlodk  t^uma  of  Ihii 

Dt  Mtrltcni  MannFto.  niomwii-Lalioai  Altsmiitnr.  lAhmir  AlUtnator, 

B.  Dsslronelt**  far»  nf  oiio  clmiU,  Ihi'  i^tlmr  bsliiit  oiian.    C.  E]>i:tr«nlatl*«  tatee  of  one  <Ttf«alI  whiii  llic  other  hu  lii  iionn^  uumnl,  L    B'.  Klsctramiillifs 

teoaaloiieclniilt  alisii  Ui*  I'UiM'ti  liliiSKi  1»  aliiirt  cInriilL    I.  Nunnil  InUoilljr.    V.  nRcnrnvedr  putciillal  it  Uiu  putM.    C   mrrsntln  •hoitolnult. 
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inoreaalng  the  Mparatlon,  as  the  following  biblo  shows  i 
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Bat  thoM  oonctaslona  would  not  n*c«marfly  aiiply  to  dlfTerent 
typM  of  luohlne  or  optical  apparatus. 

AUtntati:  Current  Sfacbinti :  PreBurtUt  and  Httullt  Ohiaiutd. 

Aceordlni;  to  tho  pracodmi;  r«mark*  tho  oloccriccondllion*  which 
a  type  of  oltornator  must  Iut61  In  order  to  be  perfect  for  Ihotcrvice 
of  a  French  liBhtliouse  are  as  follows :  To  lurninh  at  will  uurr«nt« 
of  from  8&  to  Too  ani|icre«  :  to  bev  without  iliHltirbaiK'c  a  Bu<ld«ti 
or  prolonged  abort  circuit ;  to  enable  the  iiower  to  viiry  in  the 
neiKhbouthood  of  tJie  normal  oondition  tn  tno  saine  scnso  as  ibo 
inteciMt)-  or  that  it  shall  paaa  through  a  maximum  :  lo  Ktvcanopcn 
cdrenlt  an  ELU.F.  of  at  Uaat  TO  volU;  and.  lastly,  to  have  n 
frMjaoney  of  at  leant  40  to  BO  poriod*  por  aooond. 

We  shall  now  mo  how  tha  dUTeront  ina«hlnM  answer  to  tlils 

Erogramme,  befclnnln);  with  ih«  De  Maritone  machine  ■«  the  best 
BOWD,   Bad,    we  may   almost  say.    as    the   ordy    one    hitlierlo 
employed.* 


uuwski'a  uiaohiaw  have  been, 

'hoasc. 


Aiiiemuwskis  maobiaw  hi 
tt^iifdjtt  Iho  t;ain;NUI  Llghllll 


ueverthuless,  rccenlljr  in- 


Proptrti*a. — The  periodic  curvee  of  Vig-  10  mprcsant  tho  laws 
■ccortling  to  which  the  induced  K.M.F,,  the  diifercnce  of  potontiol 
ut  the  tormlnals,  and  the  itiloii'it.y  under  diirGront  conditions  vary 
during  ooch  period.  The  v-ell-murkod  double  auminil  of  th« 
E.M.F.  orisDa  aimply  from  the  fact  Ihnt  tho  niriKnut  poles  aro  much 
wider  than  thoso  of  tho  armature.  It  disuppcurs  from  the  curve* 
ol  Intonslty  aa  won  a*  tho  curront  becomce  Gctni«whut  elrong. 

VuTTtiitii. — Fig.  IS  reprosonts  the  oxternnl  chnrncterislics  of  a 
complete  machine  at  thefpMdol  460  rcvcliitlong,  and  consecjuently 
the  series  ol  currents  that  it  uau  furnish  nl  the  IcmilnHU  when  tho 
external  reeistance  is  varied.! 

When  a  half  machine  is  working  alone,  Ihe  condiliona  in  which 
the  eight  bobbins  utiltwd  for  oach  rinf;  are  placod  are  not  exactly 
tho  same  aa  whon  Iho  two  circuits  arc  doccd,  because  of  thc& 
mutool  Induction,  Thin  illtTorence  ^hows  itself  in  n  oorlain  reduc- 
tion of  inUnsity.  Whilst  we  obtain  'Jr>  anifnies  at  4Uvolt*  in  ooch  ' 
oiruuit  when  they  s^re  uorkiu);  lot;c<'>cr,  wo  only  obtain  *JJ-S 
amperes  at  40  volts  with  one  ol  (hem  •^paialcly. 

Pcnmr. — ^The  nji[Hitcnt  power,  E  I,  varios  stccordiTij^  to  »  law 
represented  ns  s  function  of  tho  intensity  of  the  current  by  two 
cuivce  deduced  from  tho  charoDtcristics.  Fig  13.  These  cucvea 
haie  maxima  eorrupondlng  to  tho  two  normal  cunenta,  'H  oad 
50  ampere*.  If  wo  nwlect  mibordinato  phenomena  oif  small 
Iniporluice,  these  eunmw  corTM|iond  also  approximaloly  lo  the 
inuUna  of  the  mechatiioal  power  re(iiiir«il  from  i.ho  motor.  AIki, 
owinc  to  the  imi'urUnt  etfocls  ol  byi.t«ir<v>lB,  ;»id,  iibove  all,  of 

*  (1)  V.  RotKirts  on  tho  expcrtmiinlH  at  South  Foruland.  I'art 
II..  p  30. 

i  The  cnrvw  have  boon  dmwn.  taking  for  the  rousbinoe  eilhar 
n  liquid  rhooalat  or  an  arc.  No  soniiblD  diHeronco  has  boon  found 
botweon  ttio  two  cnscs,  nlthnu|!:li  tho  power  ci|wndD<l  In  tho  arc  1 
no  lontfor  iMual  to  tlio  ii])piir«iit  iWH'cr,  as  wc  linvi)  (Aid  above 
^0  diaracwrixlic  ol  supply  at  the  tonnUials  of  tho  limp  Is 
deduood  from  tliu  former  by  siiMraclIng  Irom  its  orrtinates  tho 
pressure  absorbed  by  the  reawhtnuo  ol  tho  wvw—noijlocting  sell- 
induction.    The  rc^ulotiog  coU  in  sorio*  abwntai  loaa  thou  1  volt, 


THE  ELECTRICAL  ENGINEER,  AUGDST  II,  1893. 


129 


i 


Foueault  cuirenta,  which  'ariRO  In  the  nrmaturn  and  the  electro- 
nMenota.  Uirout;li  Ihoii'  being  ioauffiaitntty  InmtnalMl.  tJiis  pnwer 
r«riw>i'«i7  little  Irom  one  cunenl  to  the  oLhvc,  Hn'l  Ihia  lurtliftr 
oontrlliutee  te  inurooae  the  atesdineu,  knd  todMhroy  Hnv  l«ii'l<iii<'y 
U>  ncin(;  whan  the  enrrenl  ti  intotruplcd.  The  work  on  ojien 
ctrcaii  id,  in  tnoi,  not  lea  than  2  h.p, 

Xfieitae jf.— The  coiwldenibto  louci  i^nuM  tli«  efficiency  to  be 
wroiehcd  with  nnnll  lanii;  but  Cli^  dimlnkh  vnry  mpidlj-  u  the 
unnatnn  i*  IntvorMil  by  a  cnrronl.  Iti*  iiiajrnet.ic  nctlon  bollic  lu 
w«  know,  oppOMil  lo  Ibnt  ot  the  el«otn>uiiiii;nel«.  Experiiiuinl 
mnd*  lone  i«o  at  the  Li^hthouae  EJotabliiihiDeiil.,  KraiiRo,  cava, 
«'itb  Ibe 50 lunpere current,  an  elGoioncy  oF 077,  which  >i  tint  far 
[rom  the  O'SO  obtainod  nt  Soalh  Forolmid.  *  For  the  ounenl  of  '2S 
an^jeroi  the  power  in  ono-half  lou.  tho  iiubaidiiiry  nctjonii  being  on 
the  oontiary  tncroMed,  and  it  In  not  mrprlilne,  then,  thai  the 
affidoncy  U  t«ducad  to  about  0-^4. 

Catifilinc.—'nio  two  De  Meriteus  maefainM  ol  a  li({bthoaM  inay 
be  oonpled  in  parallel  cither  by  meano  of  meohaniMl  Kearing  or 
dMlrically,  aa  Ur.  Hopktnaoa  tint  showed  to  bo  powililv  in  hU 
Icclptirc  before  tho  Inntitutioii  of  C'lvil  EnKincoiti.  nnJ  an  Prof.  W. 
(iiylU  Adami"  fimt  nhowod  prcioticiilly  in  hU  cipcrimoiita  with 
%li*  IM  ModtonR  raachinon  at  tho  South  FaroLnnd.  Since  tliiH 
doRionHLrntlon  electrical  coii|)Iiiit>  hna  boon  tirind  in  b  ceitoin 
nombiir  of  FroDob  and  other  ii;;h|.hoiiiHu<.  I(  tho  piilldyn  aro 
(luiU)  ec|tial,  aod  tli«  belu  <r|iiuTly  «,iid  mo'lotntiity  Htrntrlied , 
ihe  lira  inaabineB  ■ynchraniiM  ot  bbeinavtveH,  and  I'Oliiiii  their 
■jracfaraniam  (or  ftn  indefinite  time. 

WltboDt  eivinc  ap  tho  bonctil*  of  olootrical  oouplin);,  the  chief 
of  which  i*  lla  not  doninndiiu(  any  itoppaire  of  tho  mnchlne.  it  is 
prudent,  iookint>  at  the  dLuuItaiitAt;oou>  onnditionii  in  which  tho 

Fi  eynohroaiMtJoD   ii   produoed,~ta   have  n   nioohanlcnl   method  a! 

"  coupling  in  reeerve  lo  which  reoourae  on  1h>  hftd  wlienovor  tho 
former  appeara  inauflioienlilr  that  ia  a  «olutLu>i  HdopLvd  in  tJie  iinw 
inntallation  of  the  Ughthouae  atLaHcvo.  The  loeclMiiitial  coiipllTit; 
wloptod.  made  by  uie  honae  o(  Saactor.  Ilnrlr  and  (\).,  in  com- 
binod  with  a  i^itom  of  two  toooe  pulleys  placed  between  thu  liiecl 

[lolloy*  of  tho  dynamo*,  and  it  can  bo  D|ioratcd  without  interrupt; 
ntf  the  workinj;  of  the  machlno  which  !•  ntroady  in  oi-cratlon. 

A'lirtTiiiujf  ami  I^ftcU. — Thots  inachinea,  whidi  for  I'J  yean 
have  not  (fivon  rise  lo  any  sootdeot,  are  rttiiinrknblo  abovo  every- 
thing tor  their  ounlttiiw  of  iiafety  and  reculnrity.  Their  mode  [>t 
lubrication  might  be  oaaily  improved.  From  the  electrical  point 
of  view,  tbanka  to  their  Kroat  mechanical  inertia,  to  the  oonalanpy 
ot  thrir  magnKic  field.;  and  the  form  of  their  charoetoriiitic,  they 
give  very  atsady  aron,  and  nupport  without  tnconvcnlRncc  a  ihorC 
circuit  M  which  the  Intennty  in  not  above  s(i  ainiioro«.  The 
•ubtliluary  action*  thamMlvee,  »«  wo  have  ooou,  arc  tmnclli^tnl  in 

Tbu  extinction  of  the  aro  takes  place  generally  wheu  the  prwitmre 
at  the  terminal!  of  the  rofculator  becames  more  thnn  50  viAln.  The 
chantctcrucic!  doon  not  differ  much  from  nn  olli[iBo,  ah  Kin.  '-^ 
nbowa.  Wo  may  then  apply  with  nifBcioBt  approximation,  an 
Dr.  Bopklnton  propoaca.  Ilia  ordmary  formula  of  alternate 
c«rrent  (Joobert's  tomiule). 


1  = 


T^^Wf 


Diit  tlic  wlt-lnduolion.  L.  which  Hifuro*  In  Ihl*  formiiln  I*  nnt 
(.■onKtunt.  in  fecb  WC  doduco  fioiil  tho  curve:  kiiowin;;  t.ho  itilermi,! 
re«u>lanpu  of  tliu  lUHobinc,  r  =  O'I'Jui.  tlie  fiillnwiiij;  valneit  Inr  lli<^ 

tnduetive  reainlAncc  "L  '-^ 
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hMry  tor  tiiS  ooiQplcto  macliino. 

*  Thie  ligui*  l«  the  np[iar*ii(  etSclency :  It  ooKht  to  bo  roduowl 
by  5  per  cant,  to  l«ko  lato  aoooonl  llie  factor  ol  moan  jiower  (HUG: 
■ppUeable  to  the  vc. 

t  A  nwre  exhauative  atady  {hvmitrt  Klrrlri'itu,  vol.  4&.  p.  Kit} 
riuvBtluit  w)tho(|a«l  rDtardalioii-.the  difference  of  load  produced, 
and,  OOiwoquently.  the  corrective  action  maintainin^t  tho  nyn 
Chronlam  are  ta  much  weaker  oa  t>ho  normal  ourniDt  ii  greater 
ootn|Hir*d  with  tho  current  that  the  machine  con  anpply  on  (hort 
cirauil.  Now,  in  tlia  Do  Merltona  mai^binn  Clio  former  roaches 
•iMnt  tu-O'thirda  o(  the  bilU(,  a  %uro corajMnttwely  hitfh.  Thr 
Fuitability  ol  theae  maohinea  fur  coupling  b  therefore  not  greal . 
and  the  lynchioniiiation  might  be  jirevenled  without  mudi 
difBoulty :  in  fact,  it  nuctnii  to  betwrne  imixwsibla  when  the 
dUioMom  of  the  pulloyi  arc  in  the  leant  degree  different,  or  tho 
bolta  not  Miiinlly  ntnttchcd.  of  which  <re  have  recently  had  aii 
CiMUulo  at  CniM  Crttcicx.  Tho  complete  cloctrical  coupling  of  the 
mHchme  with  a  half  toachioo,  practinod  during  nomo  tlmo,  lo  order 
to  obtain  n  curiuiit  of  !:•  ainuere*.  haa  glton  no  torv  oatiafactory 
iwitlt.  It  gave  liae  to  wvlf-niarkoil  |>erlodic  a«cltIatlonit,  whicl> 
led  to  its  at^ndonment. 

COne  e(  the  objeoliona  thai  might  be  raitHxl  ngalust  thu  einpluy- 

nieniof  Its  MoritcnsmuguetOEwlliat  their  prujwr  working  dopendi- 

.  upon  the  prcwivalion  S  the  mJ^cnetium  of  tliuir  oiagnuta.     Wu 

Moald  be  juatiGod,  in  truth,  in  having  uino  doubta  on  thii  point, 

••etng  lluit  the  eunent  of  the  armatmro  prodacM  a  doma^nctiiin^ 


certain  rwpeets.  At  to  the  effieiencj,  it  in  not  much  interior  at  the 
current  ot  50  amperEw  to  what  can  be  obtained  with  mscliineii  o(  . 
ouch  imnll  [wwer.  The  mnall  value  with  tho  ?.Vamiicce  currenb 
only  (impto)'^  during  a  small  part  of  the  year  (SO  per  c«nt.  at  the 
La  Hi^vn  LiglithouM)  does  not  play  a  very  important  )iart  in  the 
annual  oxjiense,  and  bc<id«e,  all  the  machf nee  with  two  current* 
ehow  alwaj-g  more  or  lew  the  wme  defect*. 

The  only  delect*  which  may  indiiipuUbly  be  aMribed  to  Ihe 
tie  Mt>rit«nB  machinee  arii«  from  the  emplo)-ment  of  pennaoonl 
magneto.  Thene  ate  their  cumbroui  niio  and  their  pricu.  The 
price  19,0001,1  in  very  hieli  compared  with  that  at  which  wo  find 
to  day  the  equii  atont  altomatoni  of  conunerce  (from  3,000(., 
luctudlng  the  exciter).  Ic  ta  for  thin  reaion  thata  typoof  machine 
has  been  auught  with  alternato  curtente  prmenttne  the  (ecu 
electrical  pro|)erlieii,  and,  therefore,  the  same  praolioaTiiaalltlee. 

AlUnuM-Ourrent  Dymvmat  iMatdnd  (o  Refiatt  Iht  Mm/ntslv  ^  ^— 
De  Mtrirmt,  H 

Finf  AUHnpl:-'T\te  first  solution,  which  eoniiited  in  the  ^^ 
ernployment  of  H  single  inHclilnuuLpiibleof  fumixhing  throe  currenta 
of  25,  SO,  and  lOOampem.  by  avimplemoditication  of  the  exciting 
machine  WM  attempted  in  I8S9  without  riuct'otis,  The  ma«hlne 
WOK  of  the  Sieinena  tyjio.  properly  no  oallod.  with  Ml  appM«nt 
internal  re^iaLincc  extremely  iimall.  Ita  chniDCtierialJe  waa  almotl 
horiiontal.  and  could  t;ive  no  (tebiUty  :  noverthelesa,  three  good 
charactoriiitio^,  with  tuMSciont  ilopo,  might  have  been  obtained  by 
tho  linip  of  thu  inachiiio  by  exciting  It  at  70  volt*  at  looat  on  oiion 
circtilt,  and  inter [.olnting  in  the  circuit  *•!(•  Induction  coils  pro- 
i>arti2>ied  (o  onch  currGnt.  iThe  latter  (day,  En  (act,  for  alternate^ 
Jurwrrt'TMiieM nee,  tbB  «*m  port  te  the  rheo«l«t>  doe*  for  non- 
tinuOuH  current  macbinc^.  wil}i  tjiin  diBorOnoe,  tksl  th«y  absorb 
■carcriy  anyenergy.  Several  atbompti  made  In  thi>  dirsotiuii  have 
given  KOod  teeulla.  unci  iwivc  ibown  that  wc  may  obtain  in  this  way 
not  only  three  sloping  characlortstlc.  but  also  three  cunenla  of 
maximum  power  at  'J>i,  5(1,  and  HMJ  Hin|>luca  without  the  tiitontity 
.,iuid  shott  Qirciut  ever  iMMing  1^  to  '2  time*  the  aormal  intensity. 
Thank*  to  thi»  contrivance,  any  alternator  «'halever  bf'tho  ordi- 
nary typM  mi^rlit  «iipply  nn  arc  lighthoiiRt'  with  eteadineea,  but 
the  eliiciencr  woul^.l  bu  uniatiiifiu'tciry  with  lower  onrtaete,  and 
a  machine  hna  been  preforrod,  aa  uiit  aboic,  with  two  oarrent*  ; 
only  it  was  proposed,  H  said  above,  to  obtain  them  by  two- 
independent  circuits,  as  In  the  Tio  Moritfos  machioaa,  to  which 
the  attendants  are  accustomed. 

Atl'marnr  vit-hmil  C'ort,  hafiiiig  StparaU  Bxeiui: — The  Siomene  ' 
ty|«  witlioul  core  was  that  which  M  the  outlet  apiiearad  to  lend 
itself   beet  to  this  combination.   becHuae  the  muiHdUrT  aotion, 
itiready  weak  in  it.  ennblee  u>  enaily  to  oalcdlate  beforehand  th« 
»e1f -induction  of  the  machine,  and  to  avoid  the  reaolione  o(  ooe  of  . 
the  circuila  on  tho  other.  <.  , 

.\  miichino  of  tht*  type  WPUbUshod  according  to  liw  pmgiammo 
aketohedoot'WMsconetraolod  by  the"  t.'Eclairage Electtlque  "Com- 
l«ny  on  the  pliinn  of  M.  Uibuiir,  their  engineer,  and  underwent  in 
1^91  prolonged  triale  ut  the   I.ii;Iithou«e  Bitahlishtnent  (Franco). 
The  alternator  untl  its  cioilcr.  Fig.  10,  are  mounted  aide  by  side, 
•o  that  their  two  shafts  may  be  oouplod  and  drtren  by  a  aliigle  < 
pulley  carried  by  tho  shaft  of  the  eltemator.     To  taeiUt*Ie  Ui»- 
ihrowlng  in  and  out  of  goar.  the  shaft  carriee  a  loooe  pulley  with  a 
urease  cup.     The  exciter  it  a   Rcchnicwiky  cxintinaous  carrent  -J 
machine,   eicitert  in  uiriea,  who—  amiMure  is  toethcsl  sa  ei  baj 
reilncc  l^^  a  minimum  th*  NtagwAlQ  rwlirtsiane  of  i he  fir  fap.'Bnd 
ooiisoi)uuutly  thf  cost  of  exnUng,  ondof  wbiK^  the  tlieWuiaigwete  ' 
ure  built  up  ol   Bheeta  in  or*lat.  lo  redue*  lo  a  miftlnusw   the  I 
t'oucoult  currents  and  the  ooneequetit  Iosh  of  aauigy.  The  Siemens- j 
Labour  alternator,  similar  in  type  to  the  ordinary  Siemen*  in  It*' 
general  arrangements.  U  distinguished  from  it  by  tlie  manner  la  i 
which  the  armature  colls  are   mounted   and   wound.    Tliaee  are  : 
made  with  a  conductor,  not  ol  thin  plntu.  but  of  iifiulated  wire*, 
which  allows  the  number  of  tiirna  to  bo  Incicaaod.  and  the  loaaee 
by  Fouuaull  currents  lo  he  diiiiinl«hed.     Tho  colls  aro  eight  in 
number,  like  the  tiait«  of  mot-net  po]ot.     They  form  two  cireujte, 
each  oomprising  four  ol  them  (two  in  aeriea  and  two  In  shunt),  and 
leading  to  three  collecting  rings,  of  wbiob  one  form*  a  oommon 
tetum. 

To  obtain  in  this  machine  a  aofficiont  self-induction,  as  well  m 
tho  condition  of  maximum  power,  a  great  quantity  of  copper  muab 
t>o  put  in  tho  armature,  which  has  conaoqucntly  a  greab  reeietenoe. 
Hiid  tlie  magnetic  field  must  be  rodocca  to  a  comper^veljr  muill 
raluc.  The  fullowiuK  et*t«nient  includve  the  principal  data  of  iCa 
uon(-truolion,  which  deeignedly  'teiiarla  from  ordinal?  conditions  : 

l.ltitn  o/ ( 'on vnic/ioK  — Speed,  800  revolution" ;  frequency,  .T.I-.'W 
poriods.  .\rmature  witeof  J'Smm.,  TJOturnn  iwrcoih  renlHtancnand 
self- induction  of  one  circuit,  0-4 1  ohma  and  0-006  honryB.  KleeUo- 
magnota,  wires  of  4mm.  1%  turns  per  electro  ;  ruaisttuioe. 
U'S3ohms.  .\ir-gap  length,  10mm.:  section  per  coil,  73  Kguaru 
centimotres.  Miignotlc  Held,  about  1,60U  C.<!.S.  Intonaity  of 
excitinu  curioni,  10  to  II  ami>era>. 

The  induvtriul  elticioncy.  moMurvcI  with  niiich  care,  dotormln- 
ing  tho  loaaee,  when  uiiluiulc'l,  by  tho  aid  ot  imtMnilardiMd  eleolrio  [ 
motor,  haa  been  found  etpial  to  til  per  cent,  at  a  oumati  of 
^  etapereB  and  45  volts  (one  circuit  only),  and  71  6  per  cent%  at  a 
ourrent  of  SO  omiicroa  and  i.'i  volts  (two  circuita  in  parallel).  The 
periodic  corves  of  Fig.  11,  and  the  characteristics  of  Fii<.  14 
relative  to  one  niid  two  circuits  cou|>lod.  exhibit  tho  propcrtiee  Ol 
this  machino.   which  dilfor  little,  ns  wo  see,   ftom  those  of  the 


olEoct,  and  that  certain  "  Alliance  "  machine*  (Port  Said  LJeht- 
house)  havo  been  completely  deniacnetlscd.  Kut,  in  point  ol  tact, 
except  iti  cortnin  iiiouinl  caves  in  which  n  magnet  had  boon  reeog- 
nified  us  inferior  from  the  oulMt,  no  Hennible  loea  ol  ms^cneuni)  has 
becunoticcid  during;  10  years  in  the  tuachinOBotS'w(oriBi.VuiB!Ow»i»™i. 
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De  MarltAiw  magntlUa.  We  miffht  then  bave  found  immediBUIr 
in  this  maehinn  «  ntifefacMry  Mlulioii  of  the  ptoblein,  if  tl  hod  not 
■hown  o«rtun  dcfeoU  of  (omo  importance ~tix.,  the  oitcndod 
form  of  Iho  two  machiiKa  tonothor  with  iliflicalUca  of  olcctrlt? 
oovpIinK  arisinj;  from  the  i>iniiil  tnortia  of  llio  turniiiK  (aut*,  und 
ftbon  dJ],  tho  excawivo  bontiiif;  of  tho  amifttur*. 

S^-Bxrittng  AUtrnaior  niVA  C»n-.— U'«  otlelil  ramedf  without 
difficulty  tbe)(T«at«rp&rlof  lhe««d«t90te,bulTlbB«bi>on  iiroferrad 
Ut  Attempt,  tor  oompariMni.  aoobbw  typd  of  alt«rii&lJir  uith  n  cuiv> 
to  the  armntore,  which  dnabloi  saeh  aelf -induct  ion  to  be  obtoincd 
lut  mav  be  dorired,  ^nd  which,  owiii>[  to  the  omptojrinent  of  thin 
iron  looetc,  mav  {[ive  a  better  ctBciency. 

The  "  L'EclBlnif^  Rlectrlqu«"  Coiniuny  hu  eonBtrnet«d  %  new 
ouuhina  aDSwertaK  to  thoee  re(|uir«meiit«,  aitor  the  plans  ot  tlitir 
(ini^nMr,  M.  Lubour.  This  aU«mator,  V\^».  IT  and  VJb,  >how«  • 
iiKxtct  :iia\  lurm  aiiuihir  to  tboM  Of  the  Recbnievriliy  dynamo*  of 
Ibo  Diulti{H>lar  type.    But  t^  armature,  in  the  form  of  n  toothod 


increased.     They  are  exlremoty  siaaW  compftr«d  wilJi  the  magneto* 
of  1)e  Meritfine. 

Th<<  tieriodic  ciicves  of  Fiu.  I:.'  mid  the  oliakrsoterisUca  of  Fif;.  Ifi 
exhibit  tli<<  propurtis-  of  trie  mnchino.  which,  aa  we  see.  do  not 
oenaibly  dlller  from  those  of  (lie  iirocoding  machine.  Ad  excellenl 
■tabOiLy  in  oblainoil,  th*  condition  of  maiimum  nowor  is  re^aed, 
and  tho  intcnuity  and  abort  circuit  is  aot  much  above  the  normal 
intonnity  Wo  may  thua  eonelder  henceforward  thin  mnehine  oa 
oi^ulvulont  to  tlto  lie  Marit«ri«  magneto. 

^   riiurAttiiiov  or  CoiiTJNCors  and  Ai-tkiisatk  rfniusr*. 

Thi#  coinparl«on,  the  eJementa  for  which  have  boon  (urnlibod  In 
the  preotdlng  cbapt«i«,  should  refer  at  once  to  the  are,  iho  optical 
Bppanlas,  and  the  dynamoa. 

(II  Tht  Dynaaiot. — The  continuous  current  dynamos  are  satis- 
factory  from  Ihe  point  of  view  of  sLtongih  &nd  »afoty.  Th^  show 
great  economy  in  ■|iaoo  and  in  cost  compared  ta  tho  t)o  Meritou 


^-^iWto, 


jtr 


_1V1  . 

no.  ID. 


ring,  can-ie*  a  wiodtne  ot  a  special  klul  i  M<A  eoil  is,  e«  Fig.  1^ 
ah^ra,  a  kind  ot  (tat  Dobbin  tonntd  i^  eoaoentrio  tunm  wound  In 
a  number  of  groaveo.  Thunks  to  thiB  arrangement,  which  ig  i\ttiUi 
new  for  Bltcmatom.  and  which  ptoducfw  aa  iniiinnto  iiroiimity 
between  tho  iron  aad  the  copper  lo  each  coil,  wo  obtain  ■  Kieal 
ooonomy  In  the  exciting,  at  ino  ramo  time  lu  tho  itronK  reaction 
o(  tihe  armatiiro  which  is  doalrcd.  Thoalr-nap  ahawinic  no  noniiblo 
rarlaUoa,  aad  the  reaction  ci  tho  armature  colla  takintf  place 
prqmeeJvely,  this  tuachlno  produce*  no  bumming. 

Ttie  eleotromn^-neto  and  the  cotis  of  the  armature  nro  still  oii-liL 
in  number.  Tho  coils  are  coupled  in  two  circuits,  ending  in  three 
oalloetlnfc  rlnjcs.  Tho  prlnciinl  dalA  of  conitruction  aro  |[iven 
bolow. 

Data  ^CouUrur'uM.— Spood.  (U)0  rcvotatinii>>  Fropionoy,  .'liU. 
pertoda.  Armature  wire  of  S'llmm,  >ti»nioti>r.  ^  turns  iier  coll : 
leriatBneeof  one  ciruuit,  0'164  obins  ;  Ti  teetli— i.r.,  U  per  bobbin. 
Maximum  induction.  T,'iSOC.G.S.  Air- ^ap, 5' 0mm.  Electnimagnets, 
wire  of  2'Tmm-  diameter,  260  curni  per  otectto.  Total  rciiiiitance, 
240  ohm*.  Bxcitinx  ourrentB  at  the  2}-MnporQ  current*.  I  -  3'Ofl 
•luiiefea  and  il'TT.  Owine  W  the  employment  of  tho  tooihnd  rin^. 
tiioniMinM  forexcitm);  bi  extraordinarily  low   ('Jlund  37  watla}. 


I  BMtMred  an  in  the  cane  of  the  preceding 
owing  figures,  much  *u|jerlor  lu  those  of 
uEl  alone, officjoncy  72*2 fier cent.  Twooireuite 


The 

maebl        

mAKoaiaVOiM)  _    

in  [MUSillelat  SO-amuere  current.  AM  (ior  cent,;  25- a miwie current. 
obtained  by  the  aid  of  a  self  induntioci  foil,  7i'5  (wr  cent.  Tli- 
Bwitohboord.  Kig.  19,  uwd  for  llii*  laM  oombinntion  i.  rfiiwjk  .l>l\ 
■iraple,  esiKwiikllv  com[«rod  lo  t'hut  ol  Fit;.  20.  I»wiw  7i|i>|ii.>'i..<'i 
eUeiy  toi>iin|>Iify  thomanorof  eivitin^  thisatUiraator  by  ihoaid 
el  a  contiouoiu  current  circull,  n-tsppod  on  thoiuniuaniiiitiirannd 
endlnc  in  n  o(»iimulAioi  j.Ihi.-viI  utiho  oppoMleside  to  the  alternate 
oelieetor.  Kui  ibc  nw.aioneuf  IhualtoraaivourTeutontheeicittag 
current  eauKi]  ihit  »irdni;emuiit  lo  be  abimdoned  after  trial  in 
favour  ul  a  email  L'unuuuou*  cui'riiiil  exciter  plaoed  immodlatoly 
bende  tlie  armature,  whore  the  continuouH-eurreDt  commutator 
I  plamd.    The  dimensloM  of  the  muchine  are  ngl  In  title  way 


machines,  hat  the  stoadiness  of  the  arc  hiw  onlv  been  obtained  at 
the  cost  of  a  loai  of  ofGcioncy,  the  ethciency  at  tW  terminala  of  tbe 
lamp  having  been  reduced  to  0-5S  or  O'ftR  at  the  2fi  and  SO-ampore 
current*.*  On  tho  contrary,  the  new  alternator*  allow  u*  to 
preaerve  the  advantsjMS  ol  tbe  DeMeritensmaohinee  whileooating 
a  little  mora  than  the  dynamos,  and  giving  electrioal  efficlenctoi  oi 
74  and  n  per  oent.  at  the  two  currents  oonsiderod.  lb  is  th««e 
maohinss,  then,  which  appear  at  present  likely  to  taliotlie  place  ot 
the  Ue  MeriteUB  mochinea  without  any  change  in  the  remainder  of 
the  service. 

But  It  i*  not  to  be  forgotten  Uiat  all  the  posible  advantage 
obtainable  from  oontJnuous-ourreiit  dynamos  hoe  not  yet  been 
obtained,  and  thab  by  a  suilable  cumpounding  we  might  probably 
realise  a  stability  anu  efficiency  superior  to  thn«e  hitherto  obtained 
with  tbeae  mechinos. 

(2}  Tht  Arc.— la  spite  of  the  ingenious  solenoid  of  MU.  Haultor. 
Harlii  and  Cie.,  and  the  einployinunt  of  the  rheostat,  tho  con- 
tinuous current  witli  the  [KiHiCive  corhon  below  remaine  inferior  In 
regularity  to  the  altornatv-uurrent  arc.  Thiit  maybe  seen  from 
the  following  table,  which  Bum»  up  in  a  comparison  r,ho  v.atiul.ions 
in  illuniinaUoo  of  the  ray  observed  in  theesperimentsof  theoenlrsl 
depot. 

Bloxdel  o.<(  EtLBOiBiarr  roa  LiaiiriiovBE  PcnrosEs. 


Apparatus.  Currenb. 


Kea  -  i'clair  type, 

1S92 

Feu  -  licUlr  type, 

1N1I2 ,:... 


altomate 
continuous 


Bebtive  varintione  of  the  lumuioua 
power. 


With 

cnrrentof 

2S  amperea, 


With 

current  of 

30  iLmiMree. 


Per  cent. 
SO  to. 16 

U2 


Per  oent. 
40  bo  50 

l-^t 


With 

current  of 
100  amperes 


Per  cent. 
SI  to  70 

l-BT 


This  inferiority  is  ea|)U('intly  important  with  icui-.'dairs,  in 
which  tho  tamp  turns  with  the  apparatus,  and  where  it  in  conse- 
iiuoiitly  neowKiry  Ihut  the  figure  should  be  as  i^y mtnetrical  as 
pos«il)lu  iu  order  that  succcKifO  Hnvhoe  may  bo  ot  v-juji]  power. 
Tho  itro  with  pwilivu  carbon  ujiperiuost  would  gi\e  in  this  rmjioct 
more  favourable  rcsulta. 

(a)  ApiianU\i-,—T\io  iveeent  bi-focul  nppariitua  is  combined  for 
tlioiiaeof  the  olteriiato  current,  Expvnments  mndo  at  La  Hi've 
(/ftlMWair)  with  an  ai>paratus  of  O'SOm.  diameter.  In  four  iwnola, 
have  gii-en,  with  almost  otiual  currents,  luminoui*  powers  und 
olHoienoies  much  Bti]ierior  with  a1iornst«  cui'reiil«  to  tho-e  oblAined 
with  continuous  currontu,  as  i»  sliown  by  the  following  lahlo.-t 

'  ll  is  just  to  ob»on-e.  novorthelees,  that  at  the  lighthouse  of 
Lt  H"vu,  where  tho  definitive  ex|>eHm«nl«  will  Uliu  place,  the 
■''.■s'lyinj' reriotanoos  may  be  mippres*ed  in  largo  mtosure  owinff 
lo  the  rosiatoiico  of  tho  oiiblo*. 

i  Wo  have  notiiuoloil  In  Milxtuble  Iholigumof  l,NI)li.llrii)  bees, 
orS-tSperwatt.  moiiLlonsd  HbOv«,  fur  theeurront  of  9»  ami«r«Hat 
b'l  wits,  booaude  f  ho  500,000  bscB  of  increan  were  only  gaineil  br 
thooxcesoive  diminutiun  of  tho  negative  carbon  (IH  tnni.  insteail 
of  2X),  with  which  such  a  coaditbn  could  not  be  ioaintainod.  It . 
produ<Wi  aleo,  too  great  irrcguUiily ;  \,\\n  jmwer  varying  f™m 
&80,000  to  3,-JOO,D0O  beca.  white  in  the  nortuol  r^'aic  tho  rawer 
only  varied  from  1,300,<N)»  to  3,130,000  bees. 
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fciMfBil  alM)!!  It  were  ooiineot«d  to  a  Bouctw  of  ■>  iteiuly  uotential. 
la  imek  *  e«M  elwtrieity  would  be  cnrried  nway  from  the  butuin 
by  Uw  frMlj  movable  cnmers  or  porlidM  flfinjc  nboat.  nnd  Uio 
I  MMtlitr  ol  eluotrioitf  thu*  corriod  nwny  mlt^hl  bo  ■urtlciont  to 
ihag  iLe  butten  t«  locnndnconce  by  il*  |ianMt;a  tlicoiieli  tlie 
btler.  But  the  bombaTdment  coiilil  not  be  of  j^Teut  lii))X>r[" 
Hioe  in  sucb  c«e.  For  ttii«  reneuu,  it  wonlil  rei|iiiru  ii  coni- 
farntittiy  vety  kfcaI  mipply  of  energy  to  thu  button  to  inaintnui 
It  At  inciindc*c«>ioe  witli  n  atoulv  potential.  Tliu  higher  the 
Irctiuenrrj  ol  Ibe  eleolric  imptilMsf ,  llic  mo^o  ocononiii^nlly  can  the 
[  bnumbemaint^uednb  iiK^nndeiircncc.  Quo  of  the  chief  icaions 
-WhjrtbieieMLi,  Ibelivno.  thnt  inthl]nim1i>ei>nf  voryhiifh  ficciuc-ncy 
there  in  leva  eichnnffo  of  the  freely  movabln  ciirrior*  nroiind  the 
elecltudc.iLnd  t.hiimenn*  thnt  in  tliu  bulbtliebeftted  niatteri»  better 
confined  to  iho  nelgbboui'liood  of  the  button.     If  a  double  bulb. 


tB(nDd«*Miio*  ta  Phufdiiimri' 


''!  i:atvU«dUu. 


MilloBtraled  iiiFi};.  30,  bcmnde,  ccitn(iriMiii-a  lurgenlobe,  K.iimla 
fDUill  one,  t>,  oiki^li  coatainln{r,  m  uHual.  n  li lumen t, /,  mounted  on 
pUtinum  trire,  w  and  tr„  It  i»  found  thnt  i!  the  liinmcntii,  //.  bo 
exactly  alike,  it  rci^uiree  lexa  oneruy  to  koop  the  tilninont  in  the 
Klobe,  b,  at  n  oertalu  deircBo  of  ineandeoeonRo  than  that  in  the 
largD  Rlobo.  H.  This  is  due  tn  the  conflnement  of  tlie  movabla 
mticlo*  nroimi)  the  button.  In  t,lii»  cam  it  i»  aleo  asoertftlovd 
that  the  Rlainenl  in  the  Mnall  tt'obe,  '',  ie  leM  deteriorated  when 
Maintained  a  certain  length  of  Hmn  at  incandraixinoo.  Thin  in  » 
IHOMMiry  conaenuenco  ol  the  (act  that  the  {fnn  in  the  auiall  bulb 
bwemee  atrongly  heated,  nnd  thoroforo  a  very  (tood  conductor, 
and  Imb  work  i*  then  porformod  on  the  button,  «l«co  the  bom- 
WdiDont  bocometi  lew  int«nao  na  clio  noiidiicti\'i['y  of  tlio  gstn 
ikcreaM*.  In  this  construction  of  eoiirte  llie  pinidl  bulb  boeomea 
rarj  bot,  and  when  It  reachee  uti  elevated  leinptfratare  the  con' 
*eetlon  and  nulhttion  on  the  outeide  incruase.  On  nnotlior 
MOUiOD  I  havo  show  I)  biilbo  in  whieh  thia  drawback  wua 
lUKidf  avoided.  In  tlienc  iniile.nc(!B  n  lory  ■mall  bulb  con 
twiiiK  a  refractory  button  wa*  ranuntod  in  a  Urn  globo 
■ad  t£e  apace  between  the  wall*  of  both  wm  highly  exnauiced. 


Tbo  ODtor  Inree  k1o''°  rdnaJned  compuntivetv  oeol  in  eucb  oon- 

MrncUona.     When   the  Inriic  Klobo  wo*  on  the  pump,  nr.d   tlio 

noaan  botncen  the  walla  maintained  permananl  by  the  continuous 

•elian  ol  Ilia  puuip,  the  outer  fflobo  woulil  remain  quite  cold,  while 

the  bvtton  in  Itio  Hmall  bulb  wm  kepi  at  Incandntconco.     But 

when  the  aeal  wa«  mode,  and  the  button  In  the  amall  bulb  nialii' 

tained  incaadeecent  •one  length  of  lime,  the  lai^  Kh>ba,  too,  woulil 

oocomc  wanned.    Trom  thia  I  ooniocture  that  it  tbcuouh  sp«oe  (a» 

I  frof.  DoB-ar  find*)  cannot  convey  beet,  it  in  bo  merely  in  nrlue  o( 

p«ar  rapid  motion  Lhronzh  apace,  or,  tfoneraUy  epeakins,  by  the 

[  MOUon  nJ  ttio  mfdiiiin  nSaUrsly  to  ua,  lor  a  permanent  conuition 

feoald   naL  be  maintATnod   without  the  medium  boinft  eonitanlly 

renewed      A  vacuum  mnnot,  arvotdlnj;  l«  all  evidence,  bo  (tcrma- 

■Bntl]r  maintained  around  a  hot  body. 

In  tbeee  conBtrnctioRB  before  mentioned  the  un&ll  bulb  inaSdo 
■weald,  at  leeal,  in  the  tint  itagee,  prevent  all  bombaixtuient 
Iftainel  tbe  outer  Urge  globe,    ll  occurred  lo  mo  then  lo  aicer* 


loin  ho*  !i  itielHl  *[eve  would  bohavo  in  ihia  reaooct,  and  aeveral 

bulbx.  ax  iiluBlralcil  in  ITi);.  .11,  were  preparfl  for  llilA  purpose. 
In  a  globo,  b.  wuii  mounteil  a  thin  lilitinunt,  /  (or  button],  upun  a 
jilalinum  wire,  lo,  punnK  through  a  gl^uu  ntem  and  l«vJini;to  the 
Dulaide  of  ihe  globe.  TRo  filuinunt,  y,  wa*  nurruundod  by  a  tnetnl 
alcvn.  ■-  It  was  found  in  exporiiuonU  with  auch  belbi  that  a  aieve 
with  wido  ineHhcis  apimrently  did  not  in  the  allKhtcat  alToct  the 
boiubarduient  »);iunBt  the  globe,  ft.  When  the  racuuin  wai  hi|{h 
the  shadow  of  the  sieve  was  clearly  prolecled  ngtiim  the  glnbo 
and  the  latter  would  ^l  hot  in  n  short  while.  In  eoine  bulbs  the 
Kiore,  g,  uaa  connected  to  a  platinum  wire  sealed  in  the  K'"**- 
When  ijiin  uiro  wan  connected  to  tbe  other  terminal  ol  the  induc- 
tion coil  \tiic  E.M.F,  being  kept  low  in  this  cuel,  or  to  an  iniiu. 
lat«d  pinto,  the  bombardment  ngninst  the  outer  fflobe,  b,  woe 
dlmlniahnd.  Dy  lAkioK  a  aiove  with  fine  rncahoa  Uic  bombard- 
■nentiitCHinsl  t1i(i  globe,  '•,  woanlway*  diminiahod,  but  even  then, 
if  ihe  uihaiislion  was  carried  very  far.  and  whon  tho  potential  of 
the  trniiBformor  was  very  hlfcb,  the  tf'obti,  h,  would  bo  noinbarded 
and  lieat«d  ijuiokly,  though  no  Hhadow  of  tbe  sieve  wss  viRlblo 
owing  to  the  aroallnm  uf  uie  meshdM.  Bui  a  (■Ihss  tube  urolher  oon- 
tinuouf  body  mountiHl  so  as  to  Surround  tbe  tilanicuL  did  entirely 
cut  olT  the  bQinbardmcnt,  and  fur  a  while  the  outer  globe,  b.  would 
i-coiain  peifoelly  ooUL  Oi  courBo  whon  tliu  gliu«  lubowiisButfi 
ciontly  hoHttut  tJio  bombaidmunt  ogainat  tho  outer  ^lobo,  could  bo 
nol«<l  at  uricc.  The  experiinonta  with  those  bulbs  aoemed  to  ahow 
that  tliDrpeeilsof  the  projected  moloculoa  or  particlof  muat  bi^eon- 
siderabloithou^h  ijuite  insignlltrjint  whon  comnnrod  wiib  that  of 
light],  olhorwiBC  It  would  be  dilU'^iill  to  undurBteml  how  thof 
could  trarcrvo  a  Sno  metal  sieve  witliuut  boini;;  ntfeoted,  unless  it 
wore  found  thut  Kurh  Binall  |iurli(.'leB  or  atoms  cannot  be  acted 
upon  directly  at  ineaaumblo  diBijincoa.  In  re(;ard  to  the  siieed  o( 
ihe  projocteo  ntoma,  Ijoid  Kolvin  han  recently  ciitimnted  it  at 
about  one  kilometre  a  Hi^codd  or  thoroaboutu  in  an  ordinary  ('rookee 
bulb,  As  the  poteiitiitla  obtninubln  with  a  diaruptivo  diacharKO 
coil  ntB  much  higher  than  with  ordin-iry  oolla,  the  apeoda  muat  of 
courae  bo  much  greater  when  llio  bulbs  ar«  lit;hted  tioui  siii-h  a 
coil.     Aaauming  tlic  bihuiI  to  be  itn  high  as  live   kilouietriyi  and 
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uniform  through  the  whole  tr«.jectOt^,  s«  it  should  be  in  a  very 
hlghly^exhauBled  vessel,  llien  if  the  allemaCe  elect  rificatjons  of  tho 
electrode  would  be  of  a  frnpienuy  of  5,000,000,  tho  Rroatost 
dislanoe  a  parlloLe  could  |^  awny  from  the  electrode  would  be 
one  millimetre,  and  if  it  could  bo  acted  u[>on  directly  nt  thai 
dietttnce.  tho  cichanKc  of  etoctrodo  matter  or  of  Ibo  atoms  would 
be  very  slow,  and  there  would  bo  practically  no  boiiibUinlmenl 
neoinst  the  bulb.  Thii.  at  looat,  ahoulcl  be  ao,  if  the  action  of  in 
electrode  upon  the  aloma  r4f  the  reKidiial  i;a«' would  be  such  aa 
upon  eloctrlfted  bodies  which  we  oiin  [wrcetve.  A  hot  body  encloaed 
in  an  eihaualed  bulb  produces  nlwiiys  atomic  bombardment,  but 
a  hob  body  has  no  du^nile  rhythm,  for  ite  molecules  jiorform 
\'ibr«lions  of  all  kinds. 

If  a  bulb  containing  a  button  or  Ulamont  bo  eihaualod  on  high 
ns  is  possible  trith  the  grealwt  oarc  and  bv  tbe  uae  of  the  beet 
artifices,  it  Is  often  obwrvcd  that  the  discnarEo  ouinot  at  ^rst 
brvuk  through,  but  after  Mmo  time,  probably  in  Conea(|ueii<MI  oE 
aoino  chanf>ca  within  the  bulb,  the  dlachar|io  Hnally  passes  Uuough 
nnd  tho  button  ix  rendeieii  iiicand«aoent.  In  loot,  it  appears  that 
tho  hljchor  tJie  dckfi'Oe  of  exhuuetion  the  easier  is  the  incandeeoonoe 
iinulueed,  There  seems  to  be  no  uthor  caused  to  which  the  incan- 
dewieiiOD  might  be  attributed  in  such  cnoe  oioept  to  the  bom- 
bnnl men t  or  similar  notion  of  the  residuDl  i^oi,  or  oi  parliclo*  of 
mat;or  in  genera].  But  if  iho  bulbbocihnuatod  with  the  g'ro.itesl 
care,  can  these  piny  an  im[iortnnt  [urtT  Aaaunic  the  vacuum  in 
the  bulb  i«  be  tolnrnbly  jiorfoet,  tlic  gfKt  interest  then  centres  in 
the  cjuoation.  la  tho  ni«<jlum  which  pervades  all  space  eontinuoua 
or  atomic !  If  Htouiic,  then  the  heating  of  a  ooniluclinL-  button  or 
filament  in  sn  vnhaustviil  voncl  niiuht  be  due  targely  to  othor 
bnnibHr'linenl,  Hud  then  the  healiiij;  of  a  conductor  in  coneral 
throuKh  which  eurrentfl  of  hich  frequency  or  high  |)otontlal  are 
IHuoed  muBt  be  modilied  by  the  bobsiiour  of  auch  modiuin  :  Ihen 
also  the  skin  ciTeci.  tho  appariiutincioaseof  ohniic  reaiatHuce,  elo., 
admit  partially,  at  looat,  of  a  diBerent  explanation. 

It  is  coitalnty  more  in  accordanoe  with  many  phenomena 
obsorvod  with  hlt;h- frequency  cnrmnla  to  hold  that  »li  space  is 
jiervodcd  with  frno  atoma  nuher  than  lo  assume  tliat  it  is  devoid 
al  (lieao,  and  dark  and  cold,  for  so  it  must  be  if  filled  with  a  oon-  . 
liuuDus  medium,  sin«ie  in  such  there  can  be  neither  heat  nor  Ught.  ' 
Is  then  enerj^  transmitted  by  independent  catriere  or  br  tbe 
vibration  o(  a  continuous  medium  7    This  im90cteii,t.  ^i;«iU»«^  % 
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bjr  DO  mmnii  tut  yet  pomlively  nninrer«<I.  Kul  mnat  of  ths  RfTenU 
whicli  nii!  hora  Foniiiilereil.  eojiociitlly  tli«  lic'it  c-'Torln— iiiouii- 
dMiMnM  or  filtotphoimcwioo— iii>ulvv  t.lie  |irc?Miiice<.<l  liuv  aUiiw, 
■mil  woiil'l  »  iiDUcmtible  williuul  tliiwe. 

Id  regiuil  lo  lu«  inUKotlwoviice  ol  n  tufraatory  bultoii  (or  GU 
in«Dt)  in  Dill  e^liauBlifll  rM)fi<rar.  which  hiu  bcoii  one  of  the  Bubjooi4 
of  thii  invnitifc&lion.  the  chief  cipcricncos  which  tony  rarvo  ■«  a 

Klidc  in  conatru<?(Jnfc  mch  bulb*  may  bo  nuiiuitcd  up  u  followa  : 
)  The  button  ahouU  bo  B*  Riinll  M|iauibto,af>hericnl.  of  namooth 
or  [loliahcd  surlacA  nnd  of  rafroctory  matorial  whlnli  mthkUknila 
ovaporatinn  bent.  |2|  Tho  aupport  of  Uio  Iialtnii  aliould  ba  vory 
Ihln  anH  *cr«en«d  hy  an  aluminiuin  and  tiilua  cheol  hm  I  havo 
dMoribwJ  on  another  occwtion.  (3)  Tho  HxbKuslion  of  ilie  bulb 
•hould  bo  M  bifch  M  poiuiblu.  14)  Thu  fivtiueiicy  of  Ibc  curmnU 
ifaonld  be  at  hifth  on  |iincticiibta.  (5)  Tha  ourronLs  ihoulii  b«  uf  u 
harraoDic  riae  and  toll,  without  >uild«n  int«rru{iiion>v  (6)  Tho 
boalihould  be  oonlincd  lo  tho  button  by  oncIoaiuK  tho  *arae  in  ii 
nnall  bulb  or  othorwiac.  iT)  Tho  apaM  bctwoon  tho  wall*  of  the 
Rnall  bulb  nnii  tho  outer  Klobo  ahoiild  be  liighly  oihniiatod. 

Ma«t  of  tho  ooiialdoratlanii  which  apiily  to  tho  mnandamxaico 
otaMlldjiist  con»l<lorcd  may  IlktHiM  be  ii|>|ilie^  to  plioe[)lior 
etoeooe.  iTiitmd.  in  an  eibaunied  rea*el  ibe  iibM|)bore«oenae  it, 
an  a  rule,  (irlinarily  oxciUnI  by  the  poworfo)  beating  of  the  elec- 
trode eLream  of  Htotna  jigainisc  tlie  i>hu»|)hor«<K«iii.  body.  Even  in 
■DODV  caaee  where  there  la  no  evidence  of  auch  u  bonibarclmtni. 
I  thick  that  pbo«phoreioenco  i>  oicitod  by  violent  imnocta  of 
atom*  which  bk  not  neoouarily  thrown  air  from  tho  olCRtrodn, 
but  arc  act«d  upon  from  tho  aAmo  InducLlvaly  throa|i!li  tho  inodlum 
or  throaj(h  eJiaiiw  of  otlier  atom*.  That  tnoobaniciu  fiho'.'kH  |i1ay 
ail  [iiiportant  jiart  In  cxoiUnff  phoaphoreaoeDoe  ia  a  bulb  insy  tie 
•eeii  from  the  followiDK  experbneDt.  If  a  bulb  eonstmoteil  an  that 
illuDtnited  in  Pii;.  10  be  taken,  and  «ibaust<d  with  the  greitleHt  cnte 
•0  that  tJie  diacnargeeannot  poaa,  the  iHumcint,  /.  acta  by  electro- 
■tktic  ioductioQ  upon  tho  tube,  i,  and  the  latter  ia  wl  in  vibration,  U 
the  tube,  o,  be  ntthei  wide—about  an  mch  or  ao— tho  fllamont  may 
bo  ao  powerfully  vibrated  that  whnncvnr  it  hiM  tha  g\»f  tabo  It 
•xcit4ia  phoiphomtonnRe,  Rut  tho  iilinaplinretoeniiti  ctntiet  nvhon 
til*  lllainont  come*  to  reaU  The  vibration  oeii  bearreeleil  and  Bf;aiu 
atArted  by  larylag  tbe  freiiuency  of  the  ourtente— namely,  the 
filament  Iiaa  iu  own  period  of  vibraliun— and  if  the  freuuenoy  of 
Uie  Gurreuta  in  «uoh  that  there  ia  resonance,  it  u  net  Huiily  vibral- 
intc.  though  the  potential  of  the  cunentii  bu  amall.  1  have  ofi«n 
obcorved  thai  the  tilamonl  in  ilio  bulb  i*  do«tro}-od  by  auch 
mechanical  rcaonance.  The  6tamont  vibrate*,  a*  a  rule,  ao  rapidly 
that  It  cannot  bo  aeon,  and  the  oxpnrhnentDT  may  at  tlr*t  b« 
myatifiod.  When  auch  an  eitioriroant  an  tlie  one  deecribed  i* 
carefully  porlormod,  tho ]>at«ntlxl of  tlieoiii'ienui  needbeeilreiuoly 
•mail,  and  Inr  thia  raamn  I  infer  that  the  iilioi-tihurtMioence  U  then 
due  to  the  luecliunicnl  ihock  of  the  Hfoniunl  af{ain*t  tho  gloaa.  ju*t 
a«  it  ia  (iroduccd  by  atilllinir  a  lonf  of  augar  with  a  linifo.  Tlio 
mechanical  ahock  produced  l>y  thn  projected  atoma  la  oojiily  noLod 
when  a  bulb  contAininj;  n  button  la  Kroajiod  in  the  hand,  and  the 
current  turnod  on  auddniily.  I  bnlinvu  that  a  bulb  could  be 
■battered  by  nb*ervin)i  r.lio  oonditioiin  u(  rwonance. 

In  Um  exiwriment  Mfore  oitoil  it  it,  uf  aourve,  o|jeu  lo  nay  that 
the  glen  tube,  upon  comiujj  in  contact  with  the  lilameiit,  retains 
a  charge  ol  a  cerUiin  Bii;n  u[>un  tbe  |>aiiit  of  contact.  If  now  the 
filameot  again  tuuohee  the  [rla/v  nt  the  itame  point  while  it  ia 
Ojipunitdy  charged,  the  churgoi  eipinliae  under  evolution  of  Ujcbl. 
But  noth^nit  of  imiiortnnce  would  be  ijnined  by  auch  an  ciplnrm- 
tion.  It  ia  unquo*tionablc  that  tho  initial  chaiL:»  };ii'nn  lo  tlii' 
at^ma  or  to  the  kIiw  piny  anme  i>att  in  eidtlnif  |iho*phoic>>iM<iifo. 
tin,  lor  biatonco,  if  a  p1ia>|i]iarcanint  bulb  ho  l)r>>t  nxoiti'd  by  :t 
hl)i;h  frvquency  coll  by  connecting;  it  M  one  uf  rlio  l^nniimtn  uf  the 
latlWArid  the  doKraa  of  Iniuinuxity  noted,  and  then  the  bulb  be 
hlglily  charged  from  a  HuUr  tiinchiou  by  attaching  il  pref«nibly  lo 
the  positive  lerniiiiHl  uf  the  machine,  it  ia  found  thai  when  I  lie  bulb 
ia  a|;H{n  connected  to  the  terminal  of  the  high -frequency  coil,  the 
(Aoeidioniacence  ia  far  more  intonao-  On  anntber  occoaion  I  liavo 
oonajdered  tho  poa*ibillly  ol  aomo  pluwphoruccnt  phononiotui  In 
balba  boinK  produced  by  the  Incnndeacence  of  an  IntinitMinial 
layer  on  tho  aui'fflce  of  tho  pho*phoiw«ont  body.  CortHinly,  the 
Impacts  of  the  atoiu*  are  |ioworfiil  onouEb  to  proiluco  intomie 
iucandeaoonoo  by  the  Oollifilonv,  i^iiicu  t.liey  brinj;  iiuiokly  lo  a  high 
t«Riperaturo  a  body  of  coneidenihlu  bulk.  If  any  auch  vflecc  oiista, 
Ihen  the  be«t  itppliaooe  (or  pruludng  plioipborosconco  in  n  bulb 
which  we  know  bo  far  in  a  disruptive  dincliargc  coil  giviiiif  an 
enonnous  potenliul  with  but  few  fundnlnontaldlachaiicea.  aay  iTi-:!)) 
per  aecond.  juat  enough  to  produce  a  contlnuoii*  impicaMon  ui«n 
tho  aye.  It  ia  a  fact  that  auch  a  cAill  excite*  phoap)>oroco'ici> 
undor  moat  hay  condition  and  at  all  de|{r«ea  ol  ciihiiii>tiuii,  anil 
Thave  observed  eRbcte  which  appear  lo  be  due  to  r>'"<'i>hurc«' 
cenco  oven  at  ordinary  proMurew  uf  the  atinuHphore,  when  (lie 
potential*  are  eitrvmel^   bi);b,     Bui  if  phoeuhotDtceul  lif{ht  ia 

firoduood    hy  the  eijuaiiautiou   of   oharffea   of    doctri&ed   atoma 
whatever    thin    mny    mean    ultimaUJ)-),  then    the    bifthor    the 
freijuency    of    the    impulaee,    oi'    alternnlc    olectriHontiona.    the 
more   ecoiiumical    will    bo    the   liifht   pi-oduction.     It   ia  a  lon^ 
known  and  noteworthy  fuct  Ihut  all  the  |ihnaphiiro>iceiit  buitlvii 
K       nre  poor  oonductora  of  oloctncity  and   hout.  and  that  all  bwlio*' 
I       ceaae  to  omit  phnaphoroaccnt  llj;lii  when  ihoy  are  brought  lu  a 
H       certain  t«mi>oiMture.     Conductor*,  on  Ihu  contrary,  do  nolpoaren 

■  thia  ((Dality.  There  are  but  few  excepliomt  to  the  rule.  Carbon 
H  to  one  of  lliein.  Reoquerel  noted  thai  carbon  phoMihorencen  al  a 
H  oertain  eleval«d  lemperMure  preccdinft  tho  dark  rod.  Thia 
H  pheaonenon  may  be  eaaity  olx^rvcd  in  bulba  nrovidod  with  a 
H  rather  Lar^  cartmn  electrode  (aey.  a  aphoro  of  aix  mllliinolrea 
H  diameter.  If  the  current  ia  tuttioil  on  after  a  few  aeconda  a  anow- 
H      white  film   covnta  tbe  electrode,   jnat  boforo  It  g«(e  dark    ml. 

■  Kmilar  eAect«  arc  notod  with  other  oonduollng  bodiea,  but  many 


aoiontiflc  men  will  probably  not  attribute  tliom  to  true  phosphore*- 
coniw.  VN'hcthcr  true  Incandmcence  has  anything  to  do  with 
pixwphoruiicenoo  excited  by  atomic  impact  or  inoCDanical  shook* 
vlill  remaiuB  t<i  be  decided,  but  It  la  a  fact  tb«t  all  eoitditioiis  which 
triTid  to  loonliae  and  tiicraA*e  the  heatinj(  efleot  at  the  point  of 
impiict  are  aliuost<  invariably  the  moat  favourable  fnr  tho  production 
of  phoapboieecenco.  Ha,  if  the  electrode  bo  tery  ■moll,  which  ia 
equivalent  to  Kiwini;  in  gencml  thai  the  electric  dennltv  la  punt. 
if  the  potcnliiil  bo  high,  and  if  the  gaa  Lm  bi|chly  r»raOed— all  of 
which  thintca  imply  hivh  ajieod  of  the  projected  atoms,  or  matter, 
and  coniieiiaontly  violent  impacts— the  phoiphoreacence  in  i«ry 
Intenae.  If  a  bulb  provided  with  a  large  and  amall  electrode  be 
atlJiohed  to  tJie  terminal  of  an  induction  coil,  the  amall  electrode 
excites  phosphoraeoeiice  wliilo  The  laree  one  may  not  do  *o, 
because  of  the  smaller  electric  density  and  hence  amallor  speed  ol 
tho  atoma,  A  bulb  provided  with  alari-evlactrodoniay  begraaMd 
with  llio  hand  while  tho  olectroiie  is  connected  lo  the  terinlaal  of 
the  enil.  nnd  il  inny  not  cihoaphoreace  :  but  if  instead  of  |;ra«|rinK 
l.hn  bulb  with  the  luind,  the  tame  bo  touched  with  a  pointed 
wiri>.  i.ho  ]ih<iH{ihora*cetioe  at  once  ajireada  through  the  bulb. 
bcK-'JiiiNe  of  i.iiu  ("reut  donolty  at  tlie  [loint  ol  contact.  With  low 
lre<|ueuaies  it  aeemM  thai  KHee*  of  Kient  atomic  weight  excite  more 
iuteiiHo  phoaphoroscunce  Ihan  tliOM  of  aniallor  weight,  aa.  for 
itiataiice,  hydro^n  With  high  frviiuenciM  the  obMrvationa  are 
not  aulliciently  reliable  to  draw  a  conolusioii.  Oxy^ii.  ai«  it 
well  known,  produce*  oxcopiionally  atrouE  elTeel«,  wliioh  may 
be  in  port  duo  lo  chemical  action.  A  Dulb  wilh  hydrofnn 
residue  ■oemi'  to  bu  moat  oa*ily  excited.  ElcctroiI«a  which 
are  niOMt  viu-lly  dolerlornted  produce  more  intcnw  photphor, 
eaoence  in  bulb",  but  tlie  condition  la  not  pornianonl  bocaiuc 
of  the  impairing  uf  the  vhcukui  and  tho  dopoaition  ol  the 
eleclrode  matter  upon  the  iili(»<|il>or<»"'Viil  *urlacn*.  Soiiie  liquid*, 
oa  oila,  for  instance,  produce  lun^nitiocnt  effect*  of  [Jioaplioi'- 
ecconce  (or  Huoieacence  7).  but  they  last  only  a  lew  r«40ndi' ;  au  II 
a  bulb  have  a  trace  of  oil  on  the  walla,  and  tliu  current'  i»  turned 
on.  the  phoaphoroaccnce  i>nly  pomials  for  a  few  momenta  until  the 
oil  I*  carried  away.  01  all  bndlaa  ao  far  tried,  aulphide  of  i.iuc 
seels*  to  be  tbe  moat  fluacr^ptlblo  to  pboaphoroaconce:,  Some 
MUDplae  obtained  through  t)ia  kindncju  of  I'rof.  llonrjr,  in  Pari*, 
wereemptoyed  in  many  of  Ihew  bulbe.  One  of  the  defocla  of 
thia  Bulpliitfo  ie  that  it  loiua  ils  (inaltty  of  Mttltlina  liffht  when 
brought  to  a  Icmpornturo  nhicli  ia  by  no  meaiie  nigh.  It  can 
thorofoi'o  be  uaod  only  for  feeble  iuleiiaitiee.  An  obseriation 
whuji  might  doanrvo  notice  ia  that  when  violently  bumbardwl 
from  an  aluminium  electrode  it  aaaumea  a  black  colour,  but, 
sintrulorly  enough,  SI  rclurni>  to  the  original  condition  when  it 
cools  down. 

The  most  im|>urtanl  (aulurriveil  al  In  puraulng  inveatlgatjana 
in  thia  direclion  ia  that  in  oil  ooaca  it  ia  neeeesary,  in  order  Ui 
oicito  pho*|ihoreaecnco  with  a  minimum  amount  of  energy,  (o 
obierve  certain  condition*.  Namely,  there  ia  always,  no  matter 
what  tha  frwiuency  of  the  currents,  degioe  of  oihanaUon  and 
obaraut«r  of  the  bodies  in  tlie  bulb,  a  certain  |iotontial  (aaaeminft 
the  bnlb  excited  from  one  terininal)  or  jxitential  dlffertnoe 
[asBuming  the  bulb  lo  bu  excil«<l  with  both  termSnnlel  which  pn>- 
duc«  the  moat  economical  riwult.  If  the  puteoitial  be  incraeeedi 
conaidernblo  energy  may  be  wanted  without  producing  any  more 
light,  and  if  it  be  Jiminiahod,  then  again  the  light  {iroduciion  ia 
not  oa  economical.  Tho  oxoct  condition  under  which  the  beat 
roault  la  obtained  aoom*  to  depend  on  many  thing*  of  a  different 
iiiiturc,  and  it  la  yet  to  be  ini^wtigated  by  Other  oxporimentors ; 
but  it  will  certainly  have  to  be  obMrvod  when  anrJi  pl>ni,i>linr 
iM;cnl  bulb*  are  operntcil  if  the  best  ro*ults  ore  to  be  allJiinoil. 

Coming  now  to  the  iuohI  inloreetiiiK  of  lhe«e  pheuomHiia,  the 
incandeaceuce  or  phoaphoroscence  of  Kanee,  at  tow  preatnires  or  ul 
the  ordinary  prosauro  of  the  atmoiphere,  w«  roust  seek  the  oxpla- 
nation  of  those  phenomena  ip  the  name  primary  cauaea  tUai  i*.  in 
Hhock*  or  Impacta  of  the  atoms,  .lust  oa  molecule*  or  atoma  licat- 
Ing  u|)On  a  solid  body  excito  pluiiplioicocence  In  the  same  or 
render  it  Incaiideacont,  au  whoti  collidiu);  ninoug  thcinxiKe*  they 
pi-iHlucu  Kiniibir  pliciioiiienii ;  but  thi«  la  «,  very  insuMicienl  expla- 
nation, and  cunt.'eriiit  only  the  crude  mvcluinii-ni.  Light  is  pro* 
duoed  by  vibratiunn  which  gu  on  at  ii  rate  iilmoet  inconceivable. 
If  we  compute  frum  tho  onurgy  cunlnincd  In  tiie  form  of  known 
rudiationa  in  a  dcliiiit«  ajiuce  the  force  which  ia  ncccitHiry  to  act 
up  auch  rapid  Tibcationa.  we  lincl  that  though  the  denaity  of  the 
other  bo  incompaiably  amollor  than  that  of  any  body  we  know — 
oven  hydrogen  — the  force  l*  aoinclhini^  ■uipusnin^  compralinnaion. 
VVIiat  la  this  force,  which  in  iiii.-ch;inioH<  n](iiiHUru  niiiy  amount  to 
lliou#»nd8  of  tons  jier  sipiare  mdi !  It  ie  «lootr(i«t«iic  fui-ce  in  the 
light  of  modern  views.  It  ia  iinposBible  to  conceive  iiuw  n  budy 
of  meaxurable  iliuiensiona  could  be  charged  to  ao  high  a  iiotontial 
that  the  force  would  bu  aulBeieot  to  produce  these  librationn. 
Long  befuio  any  audi  charge  could  bo  imjiarted  to  tho  body  it 
would  bodiatlercd  into  atoma.  Tho  sun  omits  tight  nnd  heat,  and 
ao  doea  an  ordinary  flamo  or  Incandeacont  ^lament,  but  In  neither 
of  thcao  can  the  force  he  accnuntod  fur  il  U  ho  aMiuiiied  that  It  la 
luuficlnied  Willi  tho  biHiy  v  .i  whole.  Only  in  one  way  may  we 
iici'iiuiii,  fur  It— namely,  by  idunll lying  il  with  the  atom.  An  atom 
is  no  a  mull.  I  hut  if  it  be  obargcd  by  coming  iu  cuntucl  willian 
electriSeil  buly  luid  the  charge  be  lui^umed  to  follow  the  sume  law 
ax  in  llic  coau  of  bodiva  of  luoosuniblu  dimonaiona.  it  iiiuat  retain  a 
qutuitiiy  of  electricity  wliich  i*  fully  capable  of  accounting  for 
Ibcac  luroca  .ind  ticmendoua  ratoa  of  vibration.  Uut  the  atom 
boha^'on  singularly  in  this  roapoct— it  always  taken  tlie  aamo 
■  ■  charge. " 

It  la  very  likely  thai  rcwjiiant  vitinitioti  pl«y»  «  iiio*l  im|>orlanl 
[iiul  in  all  tnanifentutiont  uf  energy  in  unlure.  Through uut« pace 
all  miiLlcr  ix  vibrating,  Hn<l  all  roten  of  vtbiation  are  represented, 
fi'um  lliu  luweel  musical  note  to  the  hi>;hoal  pilch  of  the  chemical 
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rayf^liencc  an  ntoin,  or  complex  of  Moia^  no  nmltpr  what  It* 
ptfiod,  uiul  find  a  vibnillou  Yfilh  which  it  in  in  rtaonftiiw.  When 
w»  ooiuidor  t)ie  criorinimB  nipidity  of  iho  hi;ti(,  viliriituiiiB,  »u 
raaJUc  the  iuifiuBinbility  of  uroducln);  «iicli  viLiriLtiouB  ilitei'tty  wkli 
aaj  apjNMVtaii  of  toMimi'nbtc  dlmoniiionH,  and  wo  nre  Hriveii  ui  the 
«ohr  pMttible  iiMwna  o(  attaining;  l.tio  object  of  iwMtJnK  up  wnvoa  of 
liK^t by  decuicnl  muum  and  ooonomicnlly  -that  U,  to  alfoct  iho 
tnolecuW  or  ntom*  at  n  tf«fi,  to  ciiiib«  tli«<in  to  collide  ftod  vibMt« 
Wc  ihon  muM  luk  iiiir-uKe"  :  How  can  Irco  iiialcculan  or  ntom*  be 
■floctodT 

It  I*  m  Inct  tlial  they  con  bo  Bircclo<I  by  olectrORUlic  force.  «*  Is 
apparvot  [ii  tnitny  of  (he«o  ounirjnienlii.  By  vi^ryinv  ilie«leetru 
tuifo  lorc»  we  cnn  lyitAtc  tlio  aloni»,  iiii<l  vunee  tAeni  to  collide 
uDiler  evolution  of  Eont  and  li|;)it.  li  u  not  demanttnit«<l 
bejrond  doubt  that  wc  cnn  allect  them  otherwise.  If  n  luiuinoun 
ditchftTSC  \»  proflaiMwl  in  ii  closed  exhaiutcd  tube,  do  iho  nioiiw 
nrmnicc  thoTii>pli<E>  In  utiediL-iioo  to  iiny  other  but  to  elcolrontjitif; 
(orec  EM^lni)!  in  *iniii;bt  lines  from  •torn  to  atom  1  Only  recently 
I  iiiTMt*g*l«d  the  mutual  action  botwcon  two  cironl*  w[|ti 
Wttnne  rate«   of   vibratinn.     Ulion   a   linttorj'  of  u  fen' jn.ni  (<"  r 
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C  e.  Tig.  32)  i*  dJAchiuxed  throuith  a  iiriLnnry,  P,  of  low  rMist- 
Hic«  (tne  connectionH  beini;  M  illu*trat«d  in  rig4,  ISo,  lOb,  X9c), 
fmd  the  treuuancy  of  vibration  be  inuny  miliion,  there  are  icreat 
differuHcea  at  potential  botwovo  pojnts  on  the  priinnry  not  more 
thati  ■  few  inchM  aporl.  ThcM)  difforancoi  may  bo  10.011)  voltn 
per  inch,  if  not  more,  talcing  the  moximum  value  of  tho  E.M.F. 
Tho  Mcnndorj, «.  In  thorofor*  acted  upon  by  olec.troitatic  Induction, 
which  in  In  ouch  cxtrem* CAM*  of  much  K''e>'t«r  lin|>artAnce  limn 
tha  «lMtro-dynaiato.  To«ucli  audden  iu)(>ul»m  tha  primary,  as 
well  «•  the  aecondary,  mo  poor  oonduatOTB.  ajul  Uierebro  Krent 
tUflereooM  of  poUintial  may  bo  produced  by  cIoctroKlAlic  induction 
bciireeit  irdjaeont  pointo  on  tbo  Micondniy.  Then  Riiurkii  may 
Jaoip  betvMn  tlio  wlrcH  nad  Mroaniorf  become  liublc  in  tbo  dark 
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rlbrate  ft«  fi  wliolo.  I  11111  convince)}  that  no  di^charfce  throDKh  » 
ga«  can  vibrate.  Tho  atoms  of  a  gan  behavu  very  eurlonaly  la 
rwpeol  to  Kuddeo  electric  impulioc  Tho  jim  doe*  not  MMn  to 
powow  any  iippiecinblo  inertia  to  nuch  imnulnoo.  for  it  is  a  tact 
that  tho  hiKhci'  tho  frO(|uoncy  of  tho  Impuliiei',  wllh  the  t;reat«r 
froodom  doc*  tho  di<irliaT)!;e  p«M  throueb  lbs  f;iu>.  If  the  ([«■ 
poMoanw  no  inertia  then  It  c«nnot  tibn(t«.  for  Homo  inertia  it 
neoesmrr  for  Ihe  free  vibration.  I  eonotiide  from  tbis  that  if  a 
l{ghl.nln|r  diM<hiirf;«  ocoiim  betwoen  two  clouds,  thoni  cnn  bo  no 
uticillation,  8<i<?h  as  woulit  be  okpcclcd,  coniiderintc  tho  capndty  of 
(he  clouds.  But  if  thu  liirhininic  dischar^o  itrihe  tho  earth,  there 
ia  always  vibration— in  the  earth,  but  not  in  tho  cloud.  In  a  i^oa 
diachaitto  each  atom  ribrntos  at  ita  own  ial«,  but  tbori<  is  no 
vibration  of  tho  conducting  saaaau*  ninw  lu  a  whole.  Thi«  ia  an 
imporlAnt  conald«ratlen  in  the  ti'^'^  problem  of  jirulucin^;  light 
ooononilcAlly,  for  It  t«iiohe«>  an  Uuil  to  ceMih  thin  renult,  u«  must 
uxe  iinpul«ee  of  vory  high  frequency  and  neonrarily  aUo  of 
high  pot«ntiBl,  It  Is  a  fact  that  oxygen  produces  n  more  intonso 
li^t  in  a  tube.  Is  it  because  oxy^n  atoms  pouM*  loino  Inertia 
and  the  ribtation  does  not  die  out  inetontly  ?  But  thou  nitrnaen 
should  be  04  {[ood,  and  chlorine  and  vapour*  of  innny  oclior  bodies 
niucb  better  than  oiytton,  unleea  the  magnetic  pro]^[ti<»'  of  the 
latlor  entor  prominently  Into  play.  Or,  Is  tho  prooMo  in  the  tube 
of  an  electrolytic  natureT  Many  ob»ervallons  curlainly  npnli  for 
it,  the  most  important  beiu^;  that  inutWr  i»  alwnys  carried  nway 
from  the  eleolroitMi  and  the  vacuum  in  a  bulb  cannot  be  perma- 
nently maintained.  If  suoh  procese  takoi  pUco  in  reality,  then, 
i^ain.  must  we  take  refuge  to  hleb  frociucncioi.  for  with  nuch 
electrolytic  action  ihoula  be  reduced  to  a  minimum,  if  not 
tmidorcd  ontiroty  im]>ouible.  It  i>  nn  undeniable  fuel  that 
with  very  hij;h  fmqiienclc*,  provided  tho  iiupulsee  bo  of  a 
harmonic  nature,  like  thofe  obtained  from  an  idt«malor.  there 
fe  l«M  4lel«rioratiou  and  (he  vacua  an>  more  permanent.  With 
disruptii-e  discharge  coIU  '/here  are  auddeo  rieea  of  potential 
and  tlie  vacua  are  mote  quickly  impaired,  for  the  electrodca  are 
'Icterioraied  in  a  very  short  time.  It  wo»  observed  in  Dome 
lurcc  tubes,  which  were  provided  with  hoavy  carbon  bloaka, 
B  Bj,  connected  to  platinum  wtras,  ic  >ci  (•«  Uluetraled  in 
Fl;;.  33),  and  which  were  emiiloyod  in  oxpsriineiite  with  the 
diiTiiptire  di«chari.'e  instead  of  the  ordlnery  eir  icafi,  that  the 
carbon  particles  under  the  action  ol  the  )>owertul  inofrnelic  field 
in  which  the  tube  wnH  plooed,  were  deposited  in  recular  line 
lines  in  the  middle  of  the  tube  as  illustrated.  Thoiio  llnea 
ncro  attributed  to  tho  dcdectioii  or  distortioai  of  the  diachowe 
by  tho  nia|i!nctic  field,  but  why  tho  deposit  occurred  principally 
where  tlic  ^eld  wnj>  mont  intense  did  not  appear  ([ullo  cttinr,  A 
(act  of  iQteroet,  likewise  noted,  wax  that  tbo  pro>«|]ce  ef  h  strong 
macneUo  field  inorewee  the  deterioration  of  the  electrodca, 
jirobably  by  reason  of  the  rapdd  interruptions  it  |>rocluccs.  whereby 
there  is  actually  a  liiKhor  E.M  F,  maintaiticd  between  thocloc- 
tiodos. 
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I  the  tislit  of  the  diacbarjn  through  the  spBrk  K»p,  d  d,  bo  core, 
ly  excluded.  If  now  we  substitute  ■  cloted  racuum  tube  for 
I  metallic  Mcoadary,  1.  the  difforoncca  nf  potential  produced  In 


be  tnba  by  electrostatic  Induction  Irnm   the  primary  are  tally 

'■nffioTent  t«e(cll«  )>ort<nnaof  It  :buta«  the  points  of  eertein  dllKer- 

aneeeof  poleuti»l  on  the  pritnary  are  not  Died,  but  areireneriilly 

oaoBtantly  changing  in  position,  a  laminous  bend  u  proilooed  in 

tie  tabe,  apparently  tiot  touohint;  the  glass,  oa  it  aliould  if  the 

Kinu  of  Tunxiroum  and  miidmum  dtfTcrencea  of  polontinl  wore 
ed  on  the  priraoTT.  I  do  not  exclude  the  poulbility  of  nuch 
a  tube  bolni>  oxcitod  only  by  electro* dynamic  Induction,  for  vnry 
•ble  phji<tel*tii  hold  thiH  ilew  ;  bill.  In  ray  oplnloii,  there  Ik  as 
jrM  DO  pMilive  woof  Klveii  thai  atout^of  a  gMln  a  oloeed  tobo 
may  arrange  theinivlveF  in  ohaim  under  the  action  of  an 
eleotramotive  iiniiulse  produced  by  electro- dynamic  induction 
tn  tie  tube.  I  nnro  been  unable  su  fur  to  produce  striir  in 
a  tube,  bowevvr  long,  and  at  urhaterer  desree  ot  exhaustion  — 
liiat  i«,  atrial  at  light  angles  to  the  sunpotiea  dh-ection  of  the  dis- 
chufce  or  tho  aits  of  the  tube,  but  I  have  dditlnctly  observed 
In  ■  MTite  bulb,  in  which  a  wide  lumlnon*  band  B'oa  pradiiMd 
by  posiiiis  0  dlBchart.'«  of  a  battery  through  n  wire  sur- 
nmadinitt  Ibo  bulb,  ■  circle  of  feeble  lumiuoeity  between 
two  Immaons  bunds,  otio  of  which  woa  more  intense  than  the 
OtIi«r.  Fvcthermore,  with  my  present  eiiietionco  I  do  not  think 
ttiBt  ncli  ■  |[e«  di>duirf[0  iu  a  dosed  tube  can  vibrat«— that  is. 


Much  would  remain  to  be  said  about  Die  luulMVf  •AoM  pm- 
dticed  In  jrs*ce  at  low  or  ordinary  pre«sure&  WItli  tiM  |M«Wlt 
experienoM  before  us  wo  cannot  sny  that  the  essential  nature  of 
these  charmin)!  phenomena  1*  soAleientlv  known.  But  inietttiga. 
tion»  in  this  direction  are  being  pushed  with  exceptional  ardour. 
Every  line  of  aoientific  pumuit  tia*  Its  foscinatjona,  but  electrical 
invoatigatiou  uppenrti  to  pns»«**  a  pccullai  attraction,  for  there  i« 
no  experiment  or  obwrvaiion  of  any  kind  in  the  domain  of  tlila 
wonderfnl  science  which  woald  not  turcibly  apiioat  to  u*.  V««  to 
me  It  *ccm>,  that  of  nil  tha  many  marvellous  Uiinf!*  wo  «b*erve,  a 
vacuum  liibp.  excited  by  an  oloctrio  impulee  from«()ist«nteoitre*, 
bursting  forth  nut  ol  iJio  dorknees  and  inuminalbig  (he  reotn 
wHh  iU  benutlFul  htfht.  I*  as  lovely  a  i^enomenon  aacanipeet 
our  oyc«.  More  iiitereeting  still  It  appoars  when,  reHucing  tl»e 
fundamental  ilwchargee  hciow  the  gap  to  a  very  miiall  number 
and  waving  the  tube  about,  we  prodnce  all  kindiof  designs  in 
luminous  linn.  So.  hy  way  of  amuMinent,  I  toko  a  straiL'ht  loo)[ 
lube,  or  a  (riuare  one.  or  a  •qunre  attached  to  a  *tntit;ht  tube, 
and  by  whirling  them  abODtin  the  hand  I  imitat*  the  spokes  ol  a 
wheel,  a  <-r»mme  winding,  a  drum  wiodiag,  an  altemat^cuneat 
motor  winding,  etc..  Fig.  M.  Viewed  ftem  a  dirtanM,  tbe  ediiet 
is  weak  and  much  of  it*  beauty  I*  loel :  b«t  bdnfc  near,  or  holding 
tho  tube  in  the  band,  one  eannot  reebA  It*  cbatm. 

In  pr««enting  these  insti;nificM>l  remits  1  have  not  attemiitsd 
to  .vrange  and  co-otdinatu  tliein  u  in».U  V«  ^nt^n  \»>  <&  t-v^fv^i 
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8Gi«aUtio  inTMtigation  [n  which  every  lUcnMilinK  result  sboulil  be 
■  logical  Hquence  of  ihn  prccedinK,  wi  Ihat  ii  inicht  be  pMMed  in 
(ulviuioii  by  tlic  CHrdul  ronder  or  nttontivo  listoiicr.  I  hiivo 
prcforreil  to  t^onivnlrtite  my  oi>«r|ciMi  cliiofly  upon  luIvancinK  noviil 
UctJi  or  ideal  nliii^h  miglil  wrt-o  an  Migaotltan*  to  othon.  nnd  tbis 
iDAj  Mrvo  am  nn  excuHO  fur  tho  l»ck  of  liMmony.  The  oxplanu- 
tionii  ol  tho  phcnomoniL  have  bMn  pir«n  in  iroo"  fnlth  ani]  in  the 
•plril  of  a  nbnilciit  propnred  to  find  thai  Uioy  adnM  of  a  btttor 
ioterpratAtloQ.  Thnro  tMa  bo  na  giont  humi  iii  n  eludciit  lakion 
SD  errODuoii«  vi«w,  but  whon  fc''°*t  minda  orr  tlia  world  iiiu't 
dearly  pay  for  tlieir  iiil^luhM. 


STAFFORD  ELECTRIC  LIGHTING. 


REPORT   BY 


DR.    .lOHN    HOPKINSON, 
M.LC.B.,  ETC. 


M.A..    F.R.S.. 


I  have  car«faUy  oonsidorod  tho  oonditionn  of  tho  town  of  St«lTotd 
fai  Kgaid  to  electric  ligtiting,  and  hav«  rlaltad  Iha  town  for  th« 
purpoM)  of  Koini*  Ibe  situ  njion  which  il  npuMtrc  tn  bo  bo«t  to 
«t«cC  tJie  machinery,  and  tbo  oliaraot«r  of  the  aeniSTiil  for  li^t  En 
tbetQwn. 

Tlio  town  of  Staflon)  preicnt*  both  favourable  and  unfnvournblo 
condition*  In  regard  to  electric  lightiDK.  Coal  ii  cheap,  wntor  for 
cocHlsneaUon  Ih  accemible,  and  It  wonlcT  bccojry  for  the  Corporation 
to  oomliine  En  n  meamro  Ihetr  •leclrlc  light  ttaiT  and  the  ■talT 
employed  in  the  prodiiclion  of  g»a  ;  tliaee  conditloiiit  all  t«nd  t« 
economy  of  prcnluction.  On  the  other  haiiid,  the  ilgmaiid  lor 
eloctric  light  in  the  town  in  not  likely  to  be  very  hir|*u,  »n<J  thorn 
will  bo  ninny  conjuinoia  whoKc  domaiid  for  a  supply  will  lost  for  a 
ehort  time  only,  whono  account  will  therefore  bo  uraall.  but  for 
whoin  It  will  bo  iicROMUiiy  to  incur  connldoroblo  expenditure  for 
plant. 

Th«  lirM  iwinl  to  be  decided  In  tho  alto  u)ion  which  tho 
KoneraUng  machinery  ie  to  be  pluoed.  In  thi]-  rcHiiect  you  lue 
rortunnta^  inoarauch  bk  you  have  an  excellent  xitv  at  the  uiu-uurkit 
which  (a  not  likely  to  bo  nsiuirwl  for  tho  proiluption  of  v^w,  Tliia 
atta  procenta  the  adi-nntnite  that,  if  iitoara  bo  unud,  ihc  boilor>  can 
be  nUliwd  for  tho  nur|ioao  of  the  niuu'orkii  whoa  they  arc  not 
requirod  (or  the  jirwluction  of  electric  ll^ht.  From  thin  will  rnpnlt 
■  OOtieiderablo  ononoiny  nl  coal  and  wnKO*'  Thn  nitn,  too.  i«  In 
urOKiniity  toUiedivtiiut  whero  at  t^rvt  tl>o  ptlncEjfal  denuind  may 
be  expected,  t  am  therefore  of  opinion  that  thcro  oun  bo  no  doubt 
whatever  that  the  gaMworkv  tite  ia  the  rif;ht  nite  tor  you  to  adopt. 

The  ntv  lor  the  fccnerating  plant  hariog  been  decided  upon, 
the  next  quution  i«.  what  is  tho  rltchc  nynUm  of  mpply  to 
adopt  T  The  whole  of  the  lishtini;  which  you  will  linvo  to 
do  at  Arat  1«  oomprlaed  within  a  dlatanoa  of  ahout  'U)  yurda  Irntn 
theicenenitin(-itlatioii.  II.  Ik  now  well  recoKnued  by  all  elMtrio 
ligbt  ent'iliMrB  that  when  the  district  to  be  Ii|;hted  to  ao  near  to 
t£e  Boncrating  ntncion.  the  proper  ayiiUim  to  adopt  is  that  wilh 
EMtiBUOus  curtontA  at  low  jireMure,  Tho  oontinnouH  current 
haa  the  groat  odvantoKo  that  with  it  uccoinulatorii  may  be 
uaed.  Thcw  are  continually  bccominfc  cheajwr,  and  oicn  at 
tbetr  prownt  price  they  are  of  |;roai  ««rvloo  In  iiiDall  ulntion*. 
auch  aa  yourg  will  be,  la  enablin);  the  machinery  to  be  i>l«ppod 
durinj,-  llie  grcAler  pari  ot  the  'ii  hour*,  *o  eoon(itDi«lii|E  llio  w>|f«# 
(if  the  atlvndaiit«,  who  otherwixe  would  hare  to  be  preeenl  for 
the  purpose  ot  nupplyinK  a  very  few  lightii.  They  have  aluo  tlie 
advantAffo  that  they  enable  you  to  increane  to  a  material  eit«nt 
the  maximum  output  of  tho  iitation,  zna^niUGh  as  you  are  able 
to  add  tho  ou^pllt  of  tho  accumulnior*  to  tho  output  of  the 
machinery.  The  contlnuoon  current  him  Ihn  further  advDnla4;c 
thai  it  t*  mor*  readily  applied  to  tho  supply  of  mochanical  power. 
I  iihould  thenfore  HtlviH)  you  M  uiio\'l  tho  contlnuaui  current, 
with  the  BVBlem  of  conductor*  Itnown  wi  ilio  thr*e-wiio  •yntjim, 
which  enablea  you  to  mAleriully  ini.Te!i»e  tliu  pre>wiiru  nt  whioli  you 
work,  and  therefore  (o  itiminiF'b  the  bim  and  cuel  ol  your  con- 
ductorn.  I  nhould  alno  ad  vine  you  lo  iiukv  ueeuf  aceuniulntotF.  If 
at  a  future  time  a  demand  for  electricity  aritocata  grwitcr  dinlnnco 
from  the  iitatian ,  this  would  be  met  by  pnttin);  down  a  buttery  In  tho 
neighbourhood  of  tho  demand,  and  charKio);  the  battery  fiYtin  tho 
•tatioitdlrecUy,  il  tho  dUtancc  did  not  oicood  n  niiln.  by  inonna  of  a 
tronetormer  if  it  wu»  inoroconudorablo.  OnDi|uc«tloniil.lllroi»nliii'  — 
on  to  the  motive  power  to  bo  uaed.  Jtha«h(i<in  Kiick:<uil^i  Ihiiti.''^- 
englno*  abould  be  adopted.  I  have  ntt  thu  tivi>>t  cluubl.  that  !\ 
perfectly  aatiafaotoTy  reeull  oould  be  atbkiued  with  uae  onginos.  1 
ahonld.  however,  prefer  «t«am  for  two  reaaona — Bratly.  if  gai- 
onicinoii  bo  niiod  it  ii  neceottary  to  increoao  the  number  oi  accamu- 
Utom  employed,  in  order  to  iieeure  that  atculincm  of  liffht  which 
b  e«Mntlal  ;  accumulatoni.  of  caur>e,  ore  coatly  instrument*,  and 
It  ia  not  denlrable  to  ineroaae  their  numborn  beyond  what  la  really 
aeoanat;.  Sooondly,  en  aafihiau  but  a  nnnll  ocale  fteaiu  i# 
eheaper  than  ipw. 

In  layieg  out  a  plant  for  an  electric  light  station  it  is  of  tho 
Kreatait  importance  to  ao  arran^  tbab  in  the  Unit  inatanco  no 
more  machinery  k*  laid  down  than  there  ic  rciionable  certointv  will 
bo  reciuired  widdn  &  TOry  short  time,  and  in  tho  other  hand, 
that  M  the  demand  tncreaao*.  extenaloni  <»a  bo  made  without 
itadoiiiB  work  already  done.  Vou  at*  UTidor  obligation  10 
■apply  liftht  within  an  area  indIoal«d  bs  your  provitionol  order, 
and  with  this  area  1  should  ndvlae  you  to  beem-  putting  down 
diXribatlnK  cDnductor*  frvni  j'our  generating  «ltitiou  iJong  Gaol- 
gale-street  and  Groongnle-Btreet,  to  the  end  ot  Bridge  utroot,  and 
aylng  a  feeder  from  the  seoerkting  station  to  tho  Market  rciuare, 
which  in  the  point  at  which  your  ereaUrt  domand  ii  liknly  M  be 
lonntt.     Iftaiii  thia  •yatcta  of  dutrlDutore  you  will  lay  ivrvlce  OOil- 


dnotorti  to  iho  vat-ioue  consumors  at  may  be  reiiuired.  The  coet 
of  theee  conductor)!  w  ill  be  seen  from  tho  annexed  achodule.  The 
amount  of  li|^)it  wliicli  n  ill  bn  riM|uiied  In  thla  area  ii.  ot  course^ 
nccc^?iarily  a  inuLKit'c^f  "iHiTCiiliition  ;it  if  im|ioiw]blo  to  Hay  how  many 
of  the  nbopn  will  tuke  il,  nx  tliiN  may  be  governed  iMrtly  oven  by 
iaahion.  If  one  ihopkeoper  chouFO*  to  lake  it,  liiH  neighbour* 
will  probably  folloiv  hln  eiample.  I  think,  however,  that  you 
{«ii(ioldolcs«lhanbcKin  with  three  onginee  of  about,  100  Lh.p,  each, 
Btwb  liri*  iiij;  a  dynamo  machine  norking  nt  about  210  »Tj!t».  Each 
of  these  maicliined  would  be  eapoblo  of  giving  a  maximum  of  about 
60  unite  pur  liour— that  is,  01  supplying  9ilU  llS  c.i>-  lighlx,  era 
little  more  Two  of  these  machines  would  be  nt  work  nt  one  timo, 
tho  other  being  spare.     In  connection  with  theeo  maohiuc«l  would 

firoiidc  an  acoumulutur  capable  of  giving  46  unite  for  throe 
lours,  or,  if  absolutely  noceHeary,  88  iinitu  lot  one  hour,  bring- 
ing up  tho  total  normal  suiiply  to  166  unite.  In  tho  Bchetlule 
auptindod  to  this  report  will  be  found  aa  estimate  of  theooet 
of  this  plsnt.  from  which  it  nppenn  Ibab  tli«  oxponditoro 
which  1  consider  it  is  iLb«oliit«lir  neccMary  for  tho  Corporation 
to  incur  is  £12.000.  In  this  estimate  It  will  be  obwrvod 
that  there  is  on  adequate  altowauco  for  coritingenoie«,  and 
that  motors  aio  not  included-  Aa,  however,  I  think  that  further 
OKtoiislons  will  be  *[)eodily  rotiuired.  1  should  advise  you  to  go  to 
the  Local  (iovernmont  Board  for  ponuiEeion  to  borrow  a  larper 
eum.  tbougli  I  would  not  advise  vou  to  order  more  plaal  in  the 
Erat  instance.  An  eallinala  should  bo  pro|>ared,  conceived  upon  a 
■omewhat  wider  bonis,  t«  justify  tho  larger  borrowing  nowen. 
This  larger  atimnto  1  have  no  doubt  would  be  soon  iustlflod  by 
tho  actual  elocution  of  work,  but  there  id  no  neoeseity  lor 
Incuri-ing  r.hc  ci|>cnditurc  until  the  deuuind  actually  makes  it 
neocwwiry. 

The  prwent  e>k|.lmat«,  then.  Is  for  maehtnery,  mains,  and  every- 
thing noceHeary  fur  u  xupply  of  166  knowalu  [untta  per  hour),  or 
for  lighting  2.500  16-c.p.  lamps  at  one  lime.  This  would  probably 
permit  twice  as  many  lampe  to  bo  wired,  as  It  is  not  liliely  that 
more  than  that  projwrtiun  vould  be  requinKl  at  uno  time.  An 
additional  120  kilowuttn  oould  be  added  by  n  oat>itaI  outlay  of 
alnut  ^'>,>'>(iO,  and  further  ndilitlonn  in  prO|K>rtion. 

In  the  eocond  sehoilulo  Is  given  tho  entimaie  uf  ihe  cx|>enne- 
ehargenblolo  revenue,  Tho  coni  account  isicmall.  but  It  mnnt  be 
remembered  thnt  tliu  great  uK|>en>,c  nt  coal  in  electric  lightlnj;  i* 
duo  lo  the  ibort  liouiv  during  which  steam  1*  used  :  in  your  case 
thow  hours  will  bo  extended  by  other  iihos  for  the  sioani.  The 
rc^iair^,  are  oattmntcd  for  an  average  nS  luany  yuai-x  1  they  would  nt 
tir^t  be  much  lera. 

An  estinialeof  annual  toceipta  isditheult,  and  uinnl  uf  riMeeelty 
l«  eoiiiolliing  of  a  gueas.  I  will  assume,  however,  that 
l(NI,(KiO  unit*  are  paid  for  jier  annum—that  is  lo  sny.  that  tho 
output  of  the  station  is  uxhI  tor  (UK)  hours  in  the  year,  a  figure 
which  I  should  hotio  would  be  eiceoded.  If  that  wore  so,  the 
electric  light  would  pay  its  way  at  an  average  cliargo  of  4Jd.  per 
unit.  At  this  price,  oloctrlc  light  would  cost  the  contiumer  about 
3(1  iwr  cent,  more  than  fpiM. 

Am  In^pucliun  of  my  ostimate  of  annual  ot[icnBo«  nt  once  ehows 
that  the  ei[]en)<e  of  xupiilying  cusloroora  for  many  hourm  is  not 
much  greater  tbno  tliHt  of  ■upplying  them  for  ixiry  few.  The 
prolilublo  cunEumera  ure  thone  wIiuho  deiuund  is  long.  In  other 
towns  1  have  endeavoured  to  meet  thin  by  n  moihoil  of  chaise 
partly  by  meter  and  partly  by  the  inaiiiiiiim  current  witich  Ine 
consumer  may  take.  When  the  time  comes,  1  ebuuld  advise  you 
to  adopt  a  similar  syelcm. 

The  conclusions  at  which  1  arrive  aro :  That  the  electric  lighting 
will  ceclAlnly  pay  in  StnlTord,  but  that  the  pto&ta  will  not  be  larM 
11*  the  biisinees  will  be  small :  that,  the  noceaanry  outlay  will  be 
£i'i,IKIO,  but  tliat  the  Local  tiovornmgnt  Board  should  be  oskod  U> 
sanotiun  a  loan  ot  £120,000 ;  that  the  oystom  ahould  be  tho  threc- 
wite  direot-current  system,  supplied  by  sleatn-eiigines  mid  a  small 
battery  of  nccumulatota. 

ScHEDtnji  I. 

Two  boilera.  with  mountings  and  injectors  , 

Two  oconnmisers,  oaeh  of  7-J  pifiee 

Steam  and  wntor  pipes  —.. 

Three  condensing  engines,  each  of  100  i.h.p 

Three  ojootor  condensers   

Two  fltouni-puin[)&  for  aupplying  water  to  condenaom 
\Valor-piti«H  tor  pumps  and  coiidenaars 

5lt« 


'.\    £1,665 


i,«ao 


■1 


900 


2,^30 


Three  bell 

Three  dyimmoa 

CondupiorB ;  l)!Btributors  from  engine-bouiM  to  junction^ 

of  (;rcen(;ale  and  Mill  Biuik 

Fenders  Irniti  enginehouso  to  Market-square 

tollhouse  oounoctlona »■,..  .,„ ,. J 

AcournnUtore    .,„„.,„„.,.... Litn 

8wilobboards and  luslrumeDte i,,         300 

Buildings,  including  overhead  traveller •,.■•■      2;fl00 

10,485 
l,Q72 


Contingendea,  engineering  expeoMi  1$  pec  cent. 

£12.057 

HCHEDCI.B  II. 

Intoroat and  slnklnfr  fund. Still  Percent.    ._ £730 

Coal,  at  Ulb.  per  u»ii .,„ 00 

Oil,  wMtte,  and  petty  storea 30 

Woges  for  running,  exclusi\-«  of  vagw  for  repair. XiO 

Repairs  ftnd  nuuntenanoa,  at  5  par  cent... 000 

£1,7B0 


I 
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LEGAL    INTELLIGENCE. 


HALL  V.  VAtlGHAH. 

A  OHM  of  coniiJerAbto  lnt«rc«t  to  olcclrknl  oiiKineert- (^ame  on 
tor  hciuini;  at  th«  Llvorfiool  Atmbrofi  bi-roru  Mr.  Justice  Konniiily 
•nd  a  apodal  Jury  oil  Thui«(lny,  Aui-uot  :i. 

Tlic  jiliiiiitilTti,  Mnwrt.  A.  Hnll  und  To,,  ckctiical  ctiginMiry  nml 
oonlrautonj,  of  I  nnd  II,  Soul  li  Johniti'Dot.  I.iTOipoal.  aiiad  Mr, 
John  VbukIiiiii,  of  Kannnu,  DoIkbII)',  to  raHner  £liH'>  (l«iriii[;eii 
for  brtocli  of  oonlnLtt.  Th«  cimumitancmi  appear  to  hnva  Ixwn  na 
follow*:  Early  in  I>oocmbor  laAt,  plntnlin*  supplied  an  mliiiialt*  Fur 
lifeline  it cfrndnriL'*  i»nnitoii,  whioli  »■■«  aooepleil;  the-  ^ilninttirji 
Immcdtauily  proimrii^  to  vxeoiiUi  thv  work  and  GontracLing  witli 
olb«r  iiian<ilao(iir«ra  lor  tlio  turbine  and  j^noiatinu  plntit.  j\ft«r  a 
twr  WMba  tjio  ddfondonl,  wilbaul  connolting  Monn.  Halt,  ajv 
iiaint«d  KB  hiK  confullinjf  criKtnccr  a  ncnllcmon  who  liappontid  t« 
IN)  m  local  contractor  and  coin|ictitor  of  tho  (ilalntlffri,  ni]d  tli^y 
imnwdiaulyadviMXllhodalondniit  llmt  harlne  al>'«'uly  iindtirtukon 
the  work  lavi  aecoplod  all  rotporiHiliility,  tliey  muld  ool  n-co^'nina 
tbo  aalbority  ot  an]-  engineer  to  inturferu  witli  their  arrnngc- 
BMnta,  Mpoclally  *e  Ihuy  a«kcd  no  [layinent  until  tho  whato 
waa  tatinaotorily  complolnl,  and  were  willing  I,lint  tho 
defendant  ahould  haro  the  inalatlati'oii  oiaminod  and  tnated 
by  any  rccopnincd  ooniultinK  onginoor  before  Aceopllnj;  aanio. 
Tm  dMondunt,  bowwcr,  would  not  niton'  the  plaintiffs  to  ooin- 
mwiCO  tlio  oroctinn  of  any  piitl  ot  Ihn  [nii!:ilJiition.  Hn'i  ntler 
dtiaytng  for  confiiilerHl>Ie  tin.e.  dnrini;  'nhiiAli  ho  n^it  oiiqi-iriea 
for  Tsrious  iiaillculun  of  tlio  work  to  «nbmit  tu  bin  enginoor.  ho 
lioally  rofuHed  to  allow  I'biiotilb  to  carry  out  tlieir  contmct, 
■tattng  it  would  not  bo  mlisfaclory.  Tho  plaintitfs  therefore  tadi 
for  domBgor,  and  when  the  auo  cunio  on  in  court,  tho  delnn- 
doJil'a  counn^.  eridcntly  nputcciatini;  pblntiMa'  |>oiiitlon,  olTorcii 
to  conpromito  by  [laving  iTl.iO  poau.  nnd  n  ithdrnuiii^  any  iinim- 
toCion  upon  nlainti^'  ability  lo  carry  oiiti  tho  worl(.  Tlili  ww 
oeoopcod'.  Tho  inatAtlntion  oontMted  of  \'Jn  IC-v.f),  incnn<lc:<('onl 
lamp*  to  booroclod  in  tho  Hull,  llio  i-onei'iaiiif;  plnnt  boini;  pUce<l 
near  a  atroiitti  Ihrtc-iinarlvr  inilo  dJHlttnt  fiuin  trie  Hnll.  nnd  it  i.n> 
olnded  a  *|>ocial  Vitrior  turbinu.  At  tlioro  wan  nt  all  time*  an 
abuixlanci]  of  wnlvr.  and  tlio  attondnnt  wnn  to  li>'o  in  room* 
adjoining  the  one  cantn.iniaj[  tho  ecnniallot!  lUHC-hiiioi',  l.ho 
plainltffii  oflered  to  carry  out  tho  woik  uilhont  ai>(-ii]i>nUlor>. 
and  tlicir  contiact  did  not  incliido  tlint.  It  whk  ovidont  lIi«io 
would  bo  a,  conaidcrablo  loui  in  tlio  main*,  iliiiI  tlial  iiiciai»'  for 
regulating  tho  R  M.F.  at  tli<iir  illotiint  end  munt  be  provided, 
Thi*  wan  in^tod  could  not  bo  uitixfoutoril^  done.  In  their  ostimnto 
platniilf*  only  speolfio'l  eooi pound  otaubincs,  and  in  oniwor  to  the 
eiKluiriw  &ft«rwardaiient  thorn  theyatAUid  tho}-OK|tootoil  to  iitea  "*/,, 
OLain.  which  Houtd  haiorcsiataneoot  about -okohm  Tho  lump  volt- 
age wn>  to  bo  1  to,  and  thei-nforo  witli  *uch  a  onlile  tho  maximiira 
kwD  during  a  nitfht  would  liavo  been  about 'JO  rolls,  or  15  peromt. — 
that  la.  with  U)  lit-hls  on.  whioh  is  Jirobnbly  uioro  than  rc<|uirod  on 
all  ordinary  occiixion^  i  but  il  ovury  lamp  in  tho  hounc  hod  been 
•wil«bed  on,  tlioro  woiikl  bnvo  boon  a  low  of  4S  volla.  or  obout 
81  per  centv  of  tlio  dynnmo  K.M.K  I'lainliffa  had  not  bonnd 
thecnnel<reM  lo  that  liie  of  cubic,  but  »tateil  it  na  tho  unallcal  (li.;j 
mtsht  nao.  Tboir  nrrnnsDmcnta  conalatod  nf  a  liiruo  iiiiicliiiio 
capablo  of  aupplying  nil  the  lainiia  to  be  uacil  during  Ibu  houra  of 
heavy  load,  and  a  amalt  inanhlno  capnblo  of  driving  a  little 
hw  than  li.itf  tho  lumgiii  t>>  bo  uded  during  too  night 
uid  hour«  of  light  loiul.  Both  innchinoa  would  have 
beeii  oompouiid  wound  to  r»i><o  the  E.M.K.  an  Clio  current 
tlioreaaod.  ho  ao  to  oonipenHalo  fur  tho  Iok>  in  tho  (^ablea  and 
maintain  n  conatAUt  E.M.F.  at  the  distant  ond.  ThatlelnviuonUy 
ilono  wltli  colliory 'lighting  rnnchinco,  and  in  other  alniilar  pljico> 
whcro  thcro  ia  a  ainglo  pntr  of  inaina  will)  tho  Innd  at  tho  far  ond. 
It  will  be  aoon  thai,  If  a  onblo  n*  ainnll  n^  atAlod  woroumyl,  the 
Uteo  mocliino  would  hnvo  lo  "  roinimund  up '"  nonrly  l.'i  por  euiil 
of  MmiliiiiluniB.M.li'.  ()I<1  volt*)  wbun  dm  ing  every  lnrn|)in  the 
houlio,  and  it  >r>  |Ki*aibki  that  .i  ni.'irhinc  moiimlI  to  do  thi' might 
giw  an  itni>tablo  hi,  M,F,.  the  Ivridmey  being  alwajs  for  ito  lv,M,  F. 
to  drop  too  low,  if  it  should  be  kept  tunning  when  llicrc  woanvery 
light  load.  Thia,  plaintitfii  alntotl,  could  be  obvintoil  by  thouanof  n 
\Yillnna governor:  it  boingarriingedloojicrato  aywltehlnaortiiig  ro- 
■latanco  in  thodynnmoahuntorthomain  elrrnit,  thereby  cor ri'O ting 
and  Maiatinx  tho  dynamo  rognlntion,  na  tvoll  n*  iiieroiu-ing  iln 
ranifO,  l^o  machine  boing  th«n  owMily  wound  within  ita  limita  of 
ttabtlity.  t'lnlntiffti  flnwl  thai  thoy  inlcndul  lo  lit  an  iintotnntio 
pul-out  nl  the  liouao,  ro  Dial  uven  if  any  accident  were  [H>wibte 
there  could  bu  no  dunger  ot  an  iojurioua  E.M.F.  loachiiig 
tho  Umpa.  The  cut  out  would  have,  nf  conrao,  been  alinnt 
wound,  and  ndjuatod  to  work  at  about  IIS  volba.  Tho  ainnll 
iDMtlilno  had  only  to  compound  for  two-Attha  nf  (lio  total  load,  mid 
would  in  any  coao  bo  eaally  mado  lo  glvo  a  atable  B  M.F.  and  oven 
rt^olation  thrunghont  ll«  rang*.  It  will  bv  noliood  that  thu 
possible  failing  of  the  K.  M.  F.  of  lar^  luaohine  at  light  load,  evea 
witb  no  governor,  would  not  bs  any  trouble,  as  the  amaller 
laacbiue  only  wm  intondcd  for  uw  durins  that  limo,  Tbo 
^aintida  hod  alao  obtained  dotIni'«  olfeni  from  Mcaam. 
Croropton  and  Co. ,  Wilaon  Hartncll,  Ea>^..  nf  l.ooda,  and 
UflMra.  A.  M.  Walker  and  Co..  of  Ur«|K>ol.  all  of  wboiii  wore 
pniMMd  to  aupply  dynania  machinoa  coii>]ioiind  wound  for 
fifaft  mftiiinuni  Ioa>  aUtod,  and  to  guarantee  their  Balin facto rily 
rcgnkling  over  the  wliolu  r>u)go,  xKinft  a  amall  coupled  leparaie 
excitw  lor  the  abunt  and  no  governor  at  all.  Another  method, 
tjuntlb  otMte.  tbey  could  have  used  for  the  larger  machino  ii 
thab  of  plnctDe  in  the  drcntl  a  amotl  aorica-wound  i top- np  dynamo 
la  compenaata  for  tho  low,  il  boing  in  icricji  with  iha  >ar|{a 
aiacblne,  which  coold  then  have  boon  plain  abant  woond.     Their 


COM  was  aimpty  that  thoy  hod  llie  contract,  and  were 
to  proNO  that  tliey  could  liaie  carrlod  It  out  tMAawMtOft, 
Although  tliny  obiainol  piacticall)  tlia  aamo  term*  thoy  haa 
ofToro'J  boforo  t.iikiii);  procenlingo,  lliey  alttte  ijiat  thoy  muoh 
rogroL  liHving  been  ku  interlerod  with  as  to  obliged  thorn  lu  do  so. 
There  buing  *q  fow  ^lacea  in  thin  country  where  there  ia  rush 
eiceaa  over  the  teiiuirad  wator  power  nl  ai>  conventonc,  a  diatan 
the  inatallatjon  would  certainly  have  boon  Intoraating. 

On  bohalf  of  the  ptalntlfT*  the  following  gentlemen  apjtcnrod 
court  to  give  evidenoo  :  Mr.  ('.  T.  R.  Brain  (to  whom  plaintllTa  had' 
provionaly  r«forrod  thooHJifl).  and  Meaxni.  W.  H,  Pott  (lapraaetUi- 
lug  MoM-ri!!.  Crocnpton  and  Co.).  M'iI«oii  Hartnell  (ol  Leeda),  and 
A.  M.  Walker  (ot  Mwtra.  Walker  and  L'o..  Liverpool!.  Besidua  Mr. 
Lester  Taylor,  tho  geDlloinan  whom  defpndnnt  cunxul*od.  be  hod 
engaged  Me«ni.  A.  B.  Ilolmoa.  V.  G,  Bailoy.  T.  L.  Mtllor,  an  " 
W.  .r  Boult. 


so. 
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COMPANIES'  MEETINGS. 


LIVERPOOL  OVERHEAD  RAILWAY  COMPAHY. 

Tho  tenth  bnlf  yearly  ),-ciiei(il  im*<iny  of  thu  piopriutorj  ot  thA 
Company  wiu  held  on  Tncuday,  at  Livotpool,  under  the  proudono. 
of  Sir  \\  in.  n  Foi  wood  The  report  nnd  mtatemont  of  acoount 
wore  lAknn  aa  rend. 

The  Chairman,  in  moving  ihoir  adoption,  aald :  It  afTordii  you 
Director?  vurj'  groat  Mtlxfitction  lo  moot  you  on  tlila  tho  lira^ 
nnnual  tnueling  atl«r  the  completion  of  our  OTerlieiul  mitway. 
Thin  feeling  of  satia faction  ia  very  much  incrooMd  by  the  fact  that 
the  railway,  both  in  it*  conalniction  nud  in  ito  electrical  eqaip- 
ment.  hna  been  moat  aucceaafully  carried  out.  Vvty  rardy  indeed 
hna  an  undertaking  of  anch  magnitude,  involving  ao  many  con- 
aiilcrnllriiiu  of  iholilgbeat  ai:lentll1c  ImiiortAnnc.  been  ao  aucCOHitully 
iiuiii^ui'ilo'l.  from  the  llrat  wook  nflor  the  railway  wn>  opened 
for  public  tinllic  wo  hnvo  mnlntnlnod  a  regular  and  reliable 
ipiick  "urvice  of  Iriiitia.  and  lo  diiy,  although  wo  are  rnnning 
a  five  ininulea'  aervico,  tM  jior  cent,  ol  our  traina  are  on  time,  and 
of  the  remaining  6  [icr  cent.  3  per  cent,  are  irivgiilar  only  to  tho 
Client  of  a  few  aoc^nda,  Vostordny  «-o  ran  a  sj  minutoa  aervico 
without  n  hitch.  For  thia  cioellont  reault  ue  are  indebted  to  tbo 
xklll  of  our  cnglnoora,  Sir  llongloa  Fox  nnd  Mr.  <Sre«thoad.  whom 
[  ani  glad  to  koe  liore  lo.day  ;  loal,  though  by  no  mean*  Icnat,  the 
atlvolionandcareof  ourgoooral  man iigor and  engineer.  Mr.  Cotteiell. 
Vuur  Direi'ton)  only  uiudu»tly  claim  ci«dlt  for  having  inalsted 
u]K>n  having  first  clase  work  both  ia  tlie  oonatruclion  and  etjuip. 
mont  of  the  mil  way,  and  also  in  having  everything  thoroughly 
.'uid  rnrefully  teatod  bofora  opening  the  line  for  trallic.  Th« 
a<-oiiiiit«  picaontod  lo  you  to.day  embrace  a  jicriod  of  rather  mac« 
than  Hi  week* ;  we  carrlMl  during  that  period  l,37D,T(2  pamonfcara, 
or  at  the  rate  of  4, .1(10,000  per  annum.  It  ia  oallmatod  that  the 
penny  omnibuaeH  at  preoent  running  in  coiilpctltlon  with  the 
railway  are  carrying  at  tho  rate  of  'J,(KIO,OflO  inasengers 
per  annum,  thiia  making  the  tratiiu  already  develo{ied  aking 
the  lino  of  dockn  more  Uian  6,000,1100  pnwengera  per  annum  | 
nnd  thia  durin);  n  time  of  grent  eommeiTiiil  dvpraminn,  when 
the  ahipping  trade  of  the  Ikik,  liaa  been  (^laralyMxl.  Thia  dopro*- 
aloii  liiM  nlTncled  the  railway  in  a  cuiioua  way.  Uiually  tho 
roiulwny  fringing  tbn  docka  la  ao  blookcd  with  caru  and  lurrlee 
conveying  morclinndi*e  aa  to  make  (|olo.k  vohicular  traffic 
iininaaibk'.  At  [ircwcnt  iho  gooda  tmflie  la  an  light  that  the  omoi- 
buseo  have  been  ablo  U>  make  very  (»ir  running  time,  Thie, 
coupled  Willi  the  cxtraordinnrily  fine  weaiber,  hiL>  no  doubt  givaa 
tticm  a  Urgor  proijortion  of  tho  paMongerB  than  will,  with  ordi«| 
nnry  condiliona,  fall  tn  ihom.  We  aro  every  day  devoloiiing  new.| 
aoiircoa  of  tinllle.  A  rido  upon  tho  olootric  ovetboail  milwa' 
hna  became  .'ui  ini|>nr1ant  Item  In  tbo  programme  of  evor^  wet! 
conducled  evcuixion,  and  although  nur  preaont  northern  termlnoa ' 
ia  nearly  a  mile  iiway  Irnni  the  Hoaforth  alioro,  We  Carry  large 
numben  do«tiiiod  for  ^^tutorlh,  Thia  inducoH  your  I)[n>oton>  to 
cx|K>i^t  a  large  iiicrua<p  of  IralEo  on  completiiui  nf  tho  northem 
exlcnaioii.  Whilo  wonrethna  engaged  in  endeavouring  lo  inoraaae 
tlio  number  of  onr  tmvellati  we  are  not  unmindfut  of  making  euch 
economic*  in  our  working  ei|]en«ea  a>  may  be  practicable,  having 
dun  regard  to  the  eMieienny  of  the  aervico.  Electrical  traction, 
combined  with  automatic  electric  Bijinala  nnd  llghttOK,  ehonld 
uinko  a  very  cheiiply'aorked  line  :  anil  we  boiiove  when  we  take 
the  olectrionl  genorntiiig  alatinn  Into  our  own  hand*  we  ahall 
effect  a  coiisiderablo  -aving.  But  we  hare,  however,  never 
regretted  having  placed  thia  part  of  out  eyiteni  in  llie  liNnda  nt 
tho  EUcttio  Conatruction  Corporation  to  work  tor  ua  until  it  had 
been  thorouKhly  tested.  Yon  will  notice  that  the  rwult  of  our  16 
wcoka'  worlclnit  haa  been  that,  after  paying  all  expeoMM.  rate*, 
and  taxea,  and  gaaarol  charge*,  thero  ia  a  balance  l»  the  credit  of 
net  revenue  account  ot  Cn.llSI.  IS*  :  deducting  from  thia  intorott 
on  deheutaree  suid  the  iliridond  duo  on  our  preference  capital,  we 
are  left  with  a  balance  of  £;t.'.*a:i,  i)t  Thia  U  equal  to  about  '2|  |>er 
cent,  on  our  ordinary  ce^iial  tor  tbo  tluw  we  bavia  been  nt  work. 
Vour  Diroctora  recommend  that  the  balance  be  oarried  forward. 
Tho  amount  of  aharo  capital  iamed  i>  £490,000,  and  of  debenture 
atock  £l'2.'i,i)0().  Thia,  yonr  Diroctora  eaUmated.  would  conpletA 
Ibe  railwHy.  Including  the  northem  oipanaion  to  Seaforth,  bnt^^ 
we  Itnd  we  have  lo  provide  about  £11,000  lo  aotile  the  COiti^| 
tractor  a  bill  of  extras,  and  a  furiliei  ainouiil  for  new  elation*. 
We  also  considor  wo  ought  to  have  a  aum  in  hand  aa  working 
capital  to  provide  for  theao  itema.  We,  lo-dur  al  a  epeolu 
meeting,  aaW  von  for  power  to  i^ue  the  rciaauHler  of  llie  pra> 
terenca  ea|illal.  Wo  shall,  of  courae,  only  iseae  aacti  an  amovnb 
w  may  bo  nooowarjr ;  we  are  unable  ab  pteaeot  to  deAno  tJbA 
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■BMUiiiti  H  «  Kood  deal  danondit  upon  Ui*  MttlsmMt  of  oar 
Moooiita  with  t&o  Dodi  Boitnl.  Thwo  iweouitla  ue  now  In  courM 
of  ■dionnMnt.  The  norttisrn  «it«a*ioa  u  beiDg  uroo««<locI  with 
«ml  ahontil  b« comptatiod  by  theeud  of  the  year.  In  con rl union.  1 
have  only  U>  ro[i«nb  w'uat  I  b«vo  taiii  bufor«,  thnt  in  tho  oiorliciid 
T»ilH-Hf  w«  har«  a  totj'  raiuablo  property  with  anuro.  And  I  think, 
ntiiiilly  prapmnvo  (utnro.  There  KaTo  boon  lanny  in  I.ivct|>ool 
wbo  haro  been  wepUoal  h  to  tho  oxtonl  of  oar  tnilBo,  niid  Iha 
eetinul«  wa  pub  ionrard  in  our  pronpectn*  of  5,000,000  |MMeo|;en 
per  wmnm  wm  deemed  eitravaigttnt.  We  bare  only  been  running 
tor  four  month*,  yet  we  «ee  n  tot*l  Cradic  dovelopod  of  over 
6,lH)i'.(WW)  per  anniitn.  It  is  the  old,  old  nlory  :KiTenMiul,  frequent, 
cheap  ineene  of  travel  through  ■  (lopiibaa  plaee,  and  yoix 
lol  fall  U>  create  an  anlookedfor  nnil  iinexiMCWd  amount  of 
el.  These  oonditioni  «Kt«t  upon  our  nulwajr,  and  I  leel  certain 
j-ou  will  not  bo  diMppointod.  No  one  who  ha*  witneaMil  the 
roarrelloua  devolopment  of  looal  travel  which  l)iu!  followed  llie 
opening  of  the  ororhoad  railway  In  New  York  can  doubt  that  a 
mmilur  dovolopment  wlU  Mlie  (ilaoe  on  the  Liverpool  Overhead 
RaUwny  We  are  not  »o  (oily  eupported  by  our  TnerchanU  and 
Khipownor*  ad  w«  hM\  a  right  to  espeet.  (or  tbo  railway  wan 
mainly  constructed  for  Ihelr  oonrenlonoo,  ami  to  onablo  tJiam  to 
•eonoiniee  in  their  workins  expeiiMii.  Cottcm  port«r«,  «hlp  people, 
and  pniaenmre  atjil  IniKely  nte  the  'buso^  thoaeh  the  Ion*  of  tltnu 
in  [loin^  to  ia  very  cooaidorable.  I  think  we  rany  Inirly  ivk  thi- 
mercantile  pubhc  CO  takn  a  ttttlo  Irouhlu  M  rev  thai  (heir  work 
people  make  UMof  tho  railway.  We  bitvonlw  inttwJuiscd  cheap 
woricmen's  ratum  tlohel*  R«lum  tiekela  for  Al.  arc  now  iniuod 
np  to  Jl  a.m..  which  are  available  for  return  during  any  hour  of 
the  day.  \Ve  shall  oouHider  further  oonoeeHonn  In  thin  dirsction. 
We  *ee  our  way  to  a  considerable  increoMi  of  our  nxcunlon  tralVii? 
next  year,  und  we  are  every  day  drawing  nior<i  nnil  inorfi  [•■(I'lMi- 
gera  from  those  paita  of  Kootlo  and  To>t«tli  I'nrk  in  proximity  to 
the  railwnj-.  To  (pve  you  an  Idea  of  ilw  earninj;  oaiNtcity  of  tho 
railway— in  con>«>}uetico  of  Iha  fiio  nl  thu  north  end,  wc  yostoiday 
carried  i;,4o6  pnwwngerf,  our  sarnings  for  the  day  mnkini; 
£41S.  U«  M.  The  Ch«irinan  concluded  by  moTinj[  tho  adoption 
of  tho  raport  and  tlio  «taluoient  of  aceoontfl. 

Mr.  K.  Hsbeoa  KWonilc*)  the  motion,  which  wn*  i^arnw) 

On  l\w  nirjtioii  of  tlic  Obainiuui.  M)oondo<l  (ly  Ur.  n.  Bobaan, 
a  dividend  of  5  per  cent,  per  tRnum  upon  the  proferuncp  ■hnro-  uf 
the  I'ouipanv  was  declared. 

This  conclndnd  the  bnamnMi  of  the  ordinary  meeting;,  which  then 
raaolved  itmlf  inlo  n  (jmcial  ineeiini;. 

IheCtuurmas  «iid  the  objeel  had  alr«iidy  been  explained  to 
them,  and  ho  Hlniply  moved  "  That  tho  I>iroclor«  bo  and  thoy  are 
horoby  nuthnriHed  to  imue  4,300  preforonco  ahnres  of  £l'l  CHch 
(bvlnff  the  untwued  portion  of  the  I2,U1)I)  profironoo  ahftnw  of  £lo 
MOb,  DCarinz  interest  at  tho  rale  of  Jt5  per  conl.  per  annum, 
created  by  the  Company  on  the  lOth  day  of  January,  1893),  in  nuch 
amounts  and  manner,  at  puoli  timen  and  on  auoh  terms,  a*  thoy 
nay  think  fit." 

■r,  HoksoB  i«conded,  and  tho  resolution  was  cartfed  unanl- 
iDOualy. 

Mr.  kterenaoa,  a  shoreholdor.  enquired  when  it  iras  intended 
to  eitend  tho  railway  southward. 

The  Ctiatraua  said  thov  hod  iwrliamonUiry  twwers  to  cnriy  the 
line  Mnithward  so  as  lo  eflect  a  junction  with  the  Cheshire  Line* 
Railway,  and  If  they  axeniUed  these  powers  ihov  would  i*|i  a 
Urictt  tiafSc  Thw  find  pledjied  thoiOBolTos  to  tho  Rharohol<lon> 
that  thoy  would  obt«in  their  tianclion  before  proceodEni;  wltli  the 
•itenilon,  nnit  llint  pledge  '■^"^  would  carry  out,  At  pr«Mnt  llie 
IMreotor*  thought  that  it  would  be  better  tor  them  to  doiolop 
the  present  line  before  fully  undcrtakln);  thnt  extension. 

Another  SbanbeUUff  nskod  if  it  ww  the  intention  of  the 
Urectors  to  atbl  Iho  n«w  liuue  ol  [itefuronco  stock  amon^  tho 
Ordinary  Kharoholdors, 

Tho  Cbalrmaa  said  tho  eobjeot  would  bo  carefully  considered 
bv  tho  Flooid,  ajid  lie  hoped  that  tho  ordinary  shantholdare  would 
obtain  tho  bulk  of  the  new  stock. 

Avotool  tlianks  to  the  dnirman  and  llireoloi*  brought  tho 
meeting  to  a  c1o««. 


COMPANIES'  REPORTS. 


BIBHINGHAH  CENTRAL  TRAMWAYS  COMPANY,  LIMITED. 

Directon:  Jonojih  Ebbiimllh,  Raii.iHiriirinrni!,  M.  J.  Smith  Rsi.. 
WiUkro  Ncalo,  K«,..  W.  .}.  Corruihcr-  Wai.i.  Esq..  A.l.t.'.B., 
■nananing  director. 

lUport  of  [he  Ihrecior*  to  bo  iiubmittod  to  the  «hareholdoi-s  at 
th*  twelfth  ordinary  general  mooting,  to  bo  hold  at  tho  (jaeon's 
Hotol,  Stoplx'niwin-itlaoe,  Birminghani,  on  Wodnenday,  Augu»t  16, 
IB93.  at  liso  p-m. 

Wortiii'j  A^founft.  —Having  regard  to  the  inatigDant  and 
unfounded  BtalomcntA  which  have  boon  loodo  ooncemint;  the 
affiurs  of  tliis  Company,  the  Diroctorn  truirt  that  every  aharcholdor 
will  give  his  oepedal  ettontlon  (o  the  accounts  now  pcoscntcd. 
Tho  record  h  ono  of  tr*fli<?  fnlly  tuataincd,  with  a  dccreoao  of 
war4itn|[  oxpeen*  and  an  increase  of  working  proflta  to  tho  oxtont 
shown  In  the  comparative  statoment. 

Krj'tHw  .IrtvtiM.— The  revoaue  aooount  >how«  a  balance  of 
£-M:216.S».  Id.,  to  which  ho*  to  be  added  Iheeum  of  flS,^^^  ISs.Sd. 
brou^l  forward  fram  lout  yaar'e  uvoounts,  making  togethor 
C38,I3S.  6a.  Od. 

Ai^JiaUioH  tff  Pre/lit.— \oar  Uirootors  rccominend  (1)  tliot  the 
nm  of  £30,000  b«  placed  lo  reserve  aooount  against  dopiectAUon  : 


WoBxnw  AoctMmn.— OoMPAKATivB  Staxbmbnt, 
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(■■i>  that  tbepsyiBOiitelllMdlrid«ndnpeiiUi«Sptro«nt  goaran' 
t«ed  Bhsrea,  amounlltiK  to  £6,000,  b*«nfliiiMdi^  thnt  a  divi 
dend  of  Sj  per  cent,  for  tbo  year  ending  Jane  SO,  inS,  be  dcclmi^ 
«nd  paid  vpon  the  ordinary  share*  ol  Uie  Company,  amounting  to 
£9,7w  I  atwl  {*)  that  tho  balanoo  of  revenue  account^  amounllng 
CO  £3.438.  t>.  M..  be  carried  forward. 

Baliuue-Sli«d~ — The  eluiiofaoldera  will  be  gratified  to  obMrve 
bow  completely  the  an(!it«d  nccoante  sustain  tho  roatuiuring  staid- 
menl  made  by  the  ohairmon  of  the  Board  in  iiis  circular  letter  of 
Jnne  12  in  this  year.  The  balance  of  £9.302.  IS*  id.  duo  to  tho 
bankers  on  Juno  30.  189-2,  has  bocn  repaid,  and  on  Juno  :ii),  U93, 
the  bankons  held  tho  sum  of  £!<.il2.^  Da.  .'id,  to  tho  orodlt  of  tho 
C«mi>anr.  This  rosnlt  erldonne*  tho  ignorance,  if  nothinif  wone, 
ol  thoiK)  alarmlstii  who  wilfully  excluded  proSt-oarnlng  iK>wer 
from  Iho  reaoiircos  of  the  Company.  I'iirtioubu'  att«i>liun  is 
diroctod  to  the  auditors' oertilicale.  11  will  bo  iccollecLud  that 
Mr.  Mantle,  in  his  circular  of  June  '2  in  this  year,  stated  that  tlie 
debenture  issue  could  not  bo  tnoroased,  and  that  tho  roservo  fantl 
was  Don  existent.  It  will  bo  seen  from  tho  auditota'  special 
certificate  that  the  Company  liavo  dobonturoe  to  iJie  aioODnt  ol 
£18,000  araiiablo  for  iuuo,  If  and  when  thought  advieable ;  and 
that  tbo  roHrvo  fund  i*  liii'ostod  io  (he  most  le^timate  mnnaer  in 
tho  lUivelopment  of  the  raeouroe*  of  the  Compaoy. 

IHn^ori.—  Having  revard  lo  the  special  obaracter  of  tho  present 
rnoeting,  the  whole  of  the  pceseat  ordinary  Dircotom  retire  i  Htd, 
tJoinK  oligibK  olTor  thoouelvea  for  re  election.  Thoy  have  alee 
(lie  ploiwiiire  of  ntating  that  Mossn.  B.  .1.  Round  and  J.  Booth,  botb 
wcllknown  citiicnii  of  Birmingham  and  ■iihstanlial  iharcholdote 
in  this  (^inpany,  oonMnt  to  ■ubnilt  ihoniMlvee  as  additional 
dirocton.  The  profont  Dji-octorx  triiHt  tliut  the  nomination  o( 
ibofc  vary  roiiromntAtive  i>haroliolder«  mn^'  be  cordially (opported. 
Mr.  Kbbmiitli  aubinit^  liiiniMilf  for  election  as  a  diroctor  for  the 
onHuing  year,  uj.'un  the  represontatioa  that  his  retiremonl  at  the 
(imsent  time  would  be  dotnmontAl  to  tho  iiitcreat  at  cbe  Company, 
and  upon  the  condition  that  ho  will  bo  pormittod  to  retire  fraoi 
the  chair. 

vliidilori. —Mourn,  Howard  Smith,  Slocombe,  and  Co.,  retire^ 
and  are  eligible  for  re-elootton  as  auditors  ol  the  tympany. 

El.KLTUIU    Dll-AHTllKirT. 
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Th*  •uditon,  Heesre.  HawanI  Bmith,  Bluconibo,  and  (^o., 
ehsrUNd  BcooiiDtaiiU,  report ;  Wa  have  Kminine^l  tho  boolu  of 
Micounl,  rouoheni,  nail  other  docnraenM  relatliii;  U>  tho  nctinuiit* 
ol  the  Crampuny,  and  find  tlio  f<ir»t;t""K  Rtal^mcnto  to  kicico  thoi'o- 
witfa. 

Wo  an  infonuwl  ChAt  it  in  the  liit«iition  iiS  tha  Uirwltirti  Ut  ac<b 
aiido  out  ol  ibo  proStii  of  tbe  two  yoBn  endvd  June  30.  IBU2  and 
ISSm,  ttia  sum  Ol  £'^0,000  aa  n  tceerro  >|lninnt  doprucintion  al 
■W»l«.  and  we  are  of  opiiuon  that  micii  iiroviiion  in  lufliciont  a* 
regsras  all  aaiuAm  other  than  IcoMhotd  lino  nnd  |jartlnmcnlArf 
ooncoHionB,  which  aiiiiorcnily  raprvnoiit  ovor  I'.'JiHI.tMNI  of  thn 
Mpiul  expenditure,  mid  the  (irMeiit  vulue  of  which  ivv  eimuot 
MUmnto. 

With  tha  foref(oiuK  exfilauaLiuii  we  believe  the  balanue-vheel  to 
be  a  coratilete  and  [air  atatement  of  tho  nnseU  and  liabjlitieg  of  tho 
Compaay,  and  the  rvveaoe  luid  workiiiK  iLccoiinta  to  truly  >ot 
forth  the  LnnaactiDDlt  of  tho  pniit  yonr.     (Stx  alto  ipttiaJ  rtport 

AflllTtllw"  SfKaAi.  ItKi-onT. 

Wc  have  boon  afik«d  by  ihs  lltri>ctort<  to  report  upon  two  slAte- 
raenUi  conUilned  in  A  (•iruulnr  iwsued  by  tho  Itirminghnm  (.''Ontntl 
TraniivnyH  Sharuhol'lcm'  A»acintion,  datul  Juno  2.  ISOH,  Tho 
1lr«l  u(  theeo  vlatumciitii  ia  u  follow* :  "  There  v  no  iciocvc  fund 
bapind  the  printed  fii(urca  wli)<!li  appear  In  the  baiance-nboot.  It 
i>  abaolately  tion-oi intent. "  In  rnply  to  thin,  wo  b«fc  to  irt*to  that 
is  none  of  tho  rojiorts  and  HCRiiinl*  laid  boforo  the  Mluixoholderx 
hu  it  boon  *oi!i;oiiI«il  that,  n  roMrvo  fund  liftd  beoii  invoHod  oiit- 
■idc  tho  Imi-iiKM*  o(  lliB  (.'oiniMiny.  or  that  the  item  "  reeerve  funil  " 
on  tho  lioliil  Mrlu  ol  tho  bulnnco-nheet  rolnted  to  any  other  owotn 
than  thow  *huwii  on  tho  oredjt  *ido.  Tho  reaorve  fund  (£61.I'Z0) 
•howii  iri  the  baUiiice«heet  of  Jonc  30,  l!t9^  hod  boon  crealcd  by 
tttLii-fur  tliorotoof  (£32,0031  promiumnon  now  ordinary  aharoa  iwuod 
■oinu  yoarKiico,lou(£ll.i  ■')dl*coiinton  doboncnro*  Hold, nnd  t.hr«o 
Kumiiof  £IC,OOOo(LOhnliark.'e<)a;;niiii>ttlinproni<>oltho(.'oiii|>iiiiy  (or 
the  yoar*  ondod  Juno  ^1,  Innu,  INIM),  nnd  ISIil,  in  iLOConlanoo  with 
tho  rooolntiona  |w«*«d  on  ttie  reoomiiiondntion  of  llie  liireolurs. 
In  our  rnpnrui  on  ihe  aooounM  for  thopu  yetuK  we  vtntod  the 
rawoni  why  *ncli  ouinn  ahDuld  bo  mt  nnidc.  nnd  wo  further  staled 
that  there  waa  »  portion  of  tho  oapital  outlay  uf  tbo  ComiKuiy  in 
re*p«ctot  which  no  deprcototion  liod  boon  mod o.  If  then  thrt>o 
•umo  ol  £10,001)  uikch  hod  not  bean  m  appiupnnlcil.  il  would  have 
appeared  that  they  wcic  available  for  itiviilnnd.  Thny  worn,  in 
(act.  employed  in  tho  bunlnoMi  oi  tho  C'Oinfuiiiy,  ami  il  thuy  Urul 
not  been  ao  reCamod  and  ocnployod,  the  Hinuiini  of  lo"!.  oitpital  to 
bo  provided  for  In  jiny  rednrtiuii  of  i.-apiliil  would  be  incroitiMjd  by 
£30.000.  In  tho  )-0«r  ISifJ  s.  pro(.K)iial  for  writing  oH  part  of  the 
capital  outhty  by  reduction  of  ohuro  capital  wo*  montionod  in 
the  reporl  of  the  Directora,  and  for  that  rcnMn  our  report  on  the 
aooouniB  rcforred  only  in  jceneral  t«nnH  t<>  tlio  nooeaiiiiy  for  a 
proper  addition  bolnic  made  to  tlio  rewrvo  HgAinHt  doprec.iiktion  ol 
MseU.  Tho  necond  «t«Ieiuant  is  on  follows:  "The  debeiiluru 
debt  cannot  be  Inoreaaed."  Upon  Ihiit  we  would  remark  tlml 
detwDturo*  are  iasued  open  oondition  that  the  ('oinpany  ".ihnll  not 
borrow  at  aujr  time  on  roortsoge  or  dcbcntuio  more  than  one 
third  of  tbo  anieunt  of  tho  (ubiicribod  capital  of  tho  ('omjuiny  for 
the  time  being." 

Tho  ■ubeeiibed  oaiiilal  ta ,.,  £t8N,000    0    0 

And  onc-third  of  thai  iiioounl  Is  '., , 10*2.660  13     4 

Tlio  amonnl  borrowed  on  mortgage  or  dobontare  is    Ml, 000    0    0 


llieretore  the  debenture dobt  can  be  inncauod  by...    Cl\0(i(!  1.^     4 


BUSINESS  NOTES. 


PM-tnaontb,— The  ehintnoy  dbaJl  at  the  olootrir  lij-hl  otntion 
tn  CuNivhiirfroAd  has  been  oompleted.     It  in  I'.Mft.  hij;h. 

Soutltauptea.— Tho  docks  rocontly  .loriuiioil  by  tho  SouCh- 
Wcotem  K.'kilM'ay  Company  ai'o  to  bo  hj-hl«il  by  olooti-icll.y, 

Terlt— An  will  bo  icon  by  our  ndvortiicroont  cnlumna.  ttio 
Technical  Inxtriiclion  Commitlec  ol  the  city  of  Vork  require 
tender*  Fnr  tho  rlctric  llKhllng  ol  the  inaliluto. 

Banmomovtli.— The  umoudod  exlinmle  of  MoMnt  Dawnon'e  to 
erect  cali-bclN  fur  £1-17.  lOn,.  and  to  iiinintain  thom  for  £17.  UK 
pot  annum.  hi«  boon  nci:i>plcd  liy  ihp  Town  t'ouncll. 

St.  Panorae^liaruiK  Creaa  Hallway.— On  Tuesday  the  Lords' 
a^nondmenU  to  tho  Ilam|iiitead,  St.  rancras  and  (liarinK  t'ro«8 
Railway  Rill  wore  agrood  ta  by  tha  Houho  of  C-oiomoiiil. 

Brlsbteo. —  The  Towii  ('.ounoil,  on  will  bo  lecn  by  our  odvorttKe 
munt  rotumnx.  invito  tcndern  for  tho  lujiply  and  erection  o( 
liltin;;!  for  litthtinR  tho  Municipal  School  of^  Science  and  Art. 

PartMMaal.— We  dudutplnnd  that  Mr,  Jolmimn,  secnstary  aitd 
maaoger  of  the  Shol&oid  Eleotrio  Lij^ht  and  Power  Company, 
■ailed  for  Now  York  by  the  "  Britannia  "  on  the  0th  init.  en  rontt 
Ear  CbtcaeoL 

Baolrte  CosBtrnotlan  CorporatloD.  -  Mr.  Juatioe  VauKhHin 
WUIiain*  bos  (^cnnitvl  «  ^uiici^  ision  order  in  tho  cniio  or  tbo 
Eloctric  Ponatruclion  CoqiotatioD,  tho  object  being  lo  (eeonitruct 
tlia  Coai|uny. 

Mawoaatle.  —Tho  t'll)'  Lighting  L'oinmitteo  have  decided  to 
prcecnl  1  report  In  tho  Watch  Comroittoc  lenuetiling  thom  to 
eonaidof  ibo  adviaablllty  of  aoi|uirin)t  the  electric  lisbung  of  tho 
dty  genenlly. 

Power  Ireei  Kofnae.'— Tho  oip«iini«<nti  which  have  boon  In 
profcreai  al  Halifax  with  a  view  to  hnng   into  practice!  u««  n 


patent  tor  generating  power  by  the  burning  of  refiue  are,  it  l<H 

said,  likely  to  lead  to  the  Boating  of  •  oompaoy.  ^H 

LIrerpooL— In  connection  with  the  preal  lire  at  LivoriMol  oa 

Si>tiir<l.iy  niglit.  the  overfaood  electric  railwuy.  runntii)*  by  one  uf 
the  burnt  timber  yards,  was  slightly  burnt  (ot  a  leng^  of  about 
littft.,  but  not  to  eucb  an  extent  as  to  interfere  with  the  tm9ic. 

Oeneral  kleotrolytle  patent  Campony,  LiBtted.  — This  Con 
(.mny  Ihw  been  resislerod  by  \V,  ttohin,  "23,  Old  Jewry,  K.C,,  wit 
a  eapilal  of  £24,im0  in  £1  shareii.  The  objeul  ia  to  enter  mlo  h 
■sreomcnt  for  tho  ociiuieitioa  of  oertain  pateate,  and  lu  dsvelu 

the  same. 

Haaslieeter  CentnU  Station.  — VV*  are  iiiforiued  by  Meuro. 
Green  aiui  iion.  Limited,  uf  '2,  Exchange*«treet,  Maneheater,  tha 
thoy  bate  put  down  at  the  control  station  a  lari^  ecooomuier 
connection  with  the  boiler  plant,  and  that  it  will  result  in  n  gre 
favin){  In  fuel. 

City  and  Sonth  London  Kallway  Company, —Tbo  loouipte  lo 
tho  wock   eiuiiui;  Auu^uhI  6  were  £S01,  against  £91(1  for  the  sani 
period  last  year,  or  a  decrease  of  £11)1.     The  total  receiple  for  tho 
■ooond  half-year  of   18(>3  ^how  on  increase  of  £:!Sti  over  those  for 
the  oorresjiondkni;  period  of  l!4!ti, 

ABbleaMo.— At  the  monthly  mooting  of  the  Local  lioard  a 
letter  was  read  frooi  the  Holloway  Electric  Company,  and  oleo 
from  Mossrs.  Pell  and  Son,  of  Trontbock  Bridge,  raqMCtlng  the 
laylnt:  of  olootric  wlroa,  Tho  Holloway  Company  were  going  to 
upply  fur  a.  provinional  order  tottupply  tho  Amblceldc  Loom  Boerd. 

Derby.— A  general  trades  and  industrial  ohibition  is  being  hdd 
iiX,  llribv-  The  exhibits,  which  belong  mostly  to  local  firms,  ore 
cIh^hoiI  under  four  gciioral  hoadH  -namoly,  onginooring,  electrical, 
invent ioni-,  and  manufsoturM,  There areaitogether  JW exhlbltora, 
7S  of  whom  arc  local  Irodeepeoplo  and  OMnQlaoterere.  Tha  most 
proiDiiient  feature  of  the  exhibition  la,  perhape,  the  electrioal^_ 
maobinery.  ^| 

Salt  laalM  Oitjr,— The  liw,  \VHt«r,  nnd  (ionoral  Invegimon^H 
Truat  are  effeting  for  subocription  l,'2S0,iXi0ilol,  6  per  cent,  firet 
mortgage  bonds  at  tbe  price  of  £205  [ler  l,000doL,  «ecared  by  a 
registerad  first  niortcime  over  the  projiortie'  of  tho  Salt  Lake  and 
Oplen  (las  anil  Klnctflc  l.iahl  t'ompnny,  subject  only  to  outstand- 
ing bond  issiio*,  amounting  in  all  lo  I  lO.OOOdol. ,  which  will  bo  isiIi^h 
or  proviitoil  lor  nut  of  tho  pro>ont  Lwuo.  '^^ 

Bnmlor.— Suiiplcmentintf  our  roniarks  of  last  week  eonconiin|[^^ 
i.ho  cimditloii   of  electric  lighting.  Alderman    Lancaster,   at  the 
mc'^tiiiK  of  tlio  Town  Council,  sftid  that  aa  soon  a*  the  iilant  wae^ 
complulixl    tlie   committee    prO|io«ed   to   have  an  exhibition 
eleclricnt   npunrfltus,  himpc,  switches,  eto.,  and  lo  throw  il  0|>i 
as  far  as  iiusi-ihle  to  the  public,  so  thnt  Ihej*  ounlil  go  and  inspt 
the  stAlinn,  and  sr.n  what  could  bo  done  with  the  electric  light, 

Ageney.— Mr.   L.    H.   Hloomfluld,  of   11,  Quoon  ViolonBulr 
I'M'.,  informs  us  that  be  hua  taken  over  tho  sole  ropresentatien 
tlie  Llnitcl  Kingdom  of  Mcmrn.  O.  L.  Kummor  and  Co.,  eloctrica]1 
cngince™,  of  Droadon,     Mr.  Hloomliold  will  uiidertnke  the  laying 
down  of  iilant  of  es-ory  description.     Momm.  Kiimmer  and  Co.  ore 
\a\ai  mnkerx  of  ncceAsnrics  for  electric  lighting,  as,  for  instance, 
CHrbo'ia,  inBuUtoi-K,  laniiiboUlcrs,  switchboards,  volt  and  ammetem, 
Kccuinuliiloi-H,  («u  tabid  Wierica,  el"-. 

West  BromwIotL  -  -At  a  moollns  lust  ntck  of  tho  Town  Cooneil, 
tho  llif^bu:i>'  (  Diiiinilboe  ro]iortO(r that  they  had  rocoivod  a  com-,, 
muniniTii"!  iumi  I.ho  l!>inni  of  Triido  granting  an  nxteiislon  of  Lhfl 
tiiiio  tor  I  hi'  u"!.'  uf  •I4U1II1  iiii  tho  South  BtnlTordHhlre  tmniwHyH  tilt 
April  Inl  nuit,  upon  l)io  undentundini;  thnl  tbo  onintKiny  will 
promote  an  ord or  in  tho  next  tfOwiun  ol  I'lirliumont  Co  vabstitute 
noinc  ot.hcr  motive  jiower  for  Kteam.  in  which  case  there  is  to  be 
a  f  01  T.her  extension  for  nine  months  lo  enable  tho  works  to  bo 
cariicii  a\x\j. 

ClioMerfleM.— On  TucMlty,  Alderman  Wood,  »t  tho  (luartecly 
meeting.'  of  the  Town  Council,  in  moving  tho  adoption  ot  tho 
mlniiio'  of  the  Electric  Lighting  Committee,  said  the  Conncil 
would  Hoo  (I'oin  tho  roj>ort  of  tho  engineer  that  until  a  circular  had 
boon  s«iit  nut  to  thoio  residing  within  what  the  ontclnoer  termed 
tho  triulo  area,  and  ivplioa  were  receivoil  saying  Imw  many  bttnpe 
thoy  would  tnke,  ihey  oould  not  urocoo<l  much  torthei'.  ^VlLeI|.'l 
repIioB  were  receii*ed  fi^urcti  would  bo  laid  before  tbo  CounciLl 
Tho  minutes  wore  odofiMd. 

WakeAald. — At  n  meeting  laiit  week  of  llic  City  t'ouncll,  thi 
minuted  of   the   Bniiitery   Comniiltioe  ooiitainoil    tho    following) 
"  Tho  report  of  the  Kleutrio  Lighting  8ab  C-uiiMiiilt<«,  laid  betotal 
tho  Inst  meeting  with  re^jiect  to  Ihe  risit  made  by  llicm  to 
on  tho  21st  ultimo,  when   they  ini<|ioCled  tho   lighting   ntation 
tbo  I.cods  ICIociric  Supply  I  ompany,  Limited,  and   tiio  irork*  i 
Messrs.  John  Fowler  nnd  ('a..  Limited,  was  again  road,  and  tha 
town  clork  wiw  dlrocT.od  to  write  Mr-  Haniraond,  of   London,  and  | 
inuke  an  apiiointmont  with  htm  to   meet  the  oommlttee  on  Ik 
■JSth  iiiBt." 

Canterbnrr.  -The  Eloctric  Lighting  Committee  of  Ike  Towa^ 
Council  cocommonded  last  woek  tbo  approval  of  tbo  transfer  of  the 
'C'antorbury  fCloctric  Lighting  Order,  1891,  aa  amondtiJ  by  the 
Koanl  of  Trade.  Tbo  Mayor  sold  the  eommiltee  found  that 
the  eligbl  alleraUoM  mod*  bj  the  Boacd  of  Trade  in  the  eleotrio 
lighting  oHer  were  relber  in  favour  of  the  oompeny  than  the 
Corporation,  shuwing  thai  the  dly  teprnenlatirai  had  eiaetod 
quito  OS  much  oa  was  dne  to  t^om.  They  had  accepted  Iho 
alteration  in  tho  agreeoient  and  wore  only  awaiting  Iho  oontlrma- 1 
tlnn  ol  tbo  Dover  peoplo- 

Tbe  KtroBd.— Tho  Strand  Dialrict  Board  of  Woiks  have  had] 
under  considoiallon   tiie  electric  lighting  of  the  Stiand  by  th*) 
Metiojiolitan  Kluctrio  Light  Company,  who  proixisod  to  anbstltut* 
tor  (Jic  pre^mt  HT  goe  lumpM.  cosltnt;  £473.  llo-  Ud.  vu  •sca.iaaiki 


S2  arc  Umpc  at  *  yttkriy  coil,  invIudiD^r  r«newalB  ol  pfirboni, 
cleuiiag,  sod  nil  attendAniw,  of  £I,I9<%  }rcr  niiniini,  oii  Ihu  ii«eiiiTi]>- 
tlon  tiMl  liitU  that  niimbsr  of  tanijHi  would  be  oitiniiuiBhei]  »t 
cnldiiiglit.  A*.  hoir(n*er,  ihc  iinream  In  i:n*t  over  the  ptmonl 
UKMm  of  liKb'.ing  bj  gM  woiilil  be  more  Llinn  KM)  )>ar  ccnL,  the 
Bonrd  ilecid«d  not  10  ndopb  tL«  »looUie  ligbt  until  it  became 
«he<vpoF. 

K«lshloy.— Thft  subject  of  eloctrlc  llKbtlnfi  wo*  dJB(MiBB«I  by 
lb»  ToH'i  ('<>iiiici1  oii'luai<JAy  on  ihe  ocotoian  of  tlia  rooommpn 
(lalion  of  dlio  llii*  CotninilMe  tu  API>ly  'or  tmrrowlnf;  poH-Dr>  to  the 
ext«iit  ol  C.tD.riTN)  Far  g;iuiworks  ext«(i«ion  [lurvtuMW-  I'^  vnw  urKod 
time  the  oormniEtM  should  Inkv  stelHi  tow&rdi)  furui^'tiin);  »  »up|>ly 
of  electric  light,  but  Aldcrmmi  Biigg  »uiil  lliey  were  e»r«rully 
WMchinK  cipciimcnts,  and  it  nii|lht  bo  posrabte  to  find  «oiii* 
•yiit«in  chonfiec  and  bDtl«r  than  that  in  uio  in  many  plncoe.  But 
bowcvar  tlint  ininht  be.  It  wo*  sonornHy  found  that  the  adoption 
of  electric  tlKlitlni;  did  not  dinilniiili,  but  rntlior  incrooMd,  tho 
ooiuumpliou  ol  gu.     Tlio  rMOUiiuendfiUon  whx  adopted. 

■oolM.— Tho  electric  luhting  oidor  promottxl  by  tho  Tovn 
Council  hna  roceived  tha  Royal  owonls  and  copjca  ol  tho  onter 
btn  boan  furnl«hod  to  inonilMr*  of  the  Itncoujih  CounciL  The 
L  JMCorid  M-hodalo  to  the  ordor  provldv*  thnt  vlthtn  two  yoant  saffi 
P'Stnt  itiid  xiiitablo  iiiniii'i  Hhult  be  litid  lo  lieht  vnrloui)  utrnnt*.  Tho 
finpt  HChadule  etatoa  tliat  the  btm  of  su^fily  ^ihull  bo  ttie  whole  ol 
the  borougli  of  Eoclw,  and  in  addition  to  the  oiAirjB  i<|)eeilled  the 
Corporation  shftll  at  ony  time  after  the  nxpinitioin  of  IH  loonth* 
after  thoooDimencomcnt  of  the  order  lay  down  nuitnblu  nud  i<iifli- 
cicnt  mains  for  Konoral  aupply  throunh  orery  itraat  of  thu  borough 
v|iOD  beiiitf  f«(|iiirod  to  do  no  in  tho  manner  provided  by  the  order. 

Abardaan.— The  fia*  C'nmmittco  of  ttn  Town  Council  hnro 
recuuiiiiBmled  tho  rouncil  lo  fii.  thu  price  lor  tlio  i>upply  of  otoc- 
IrieUy  U)  prlvAt«  conxuinurH  »t  Td.  iw  ItoanI  ol  Trade  unit.  The 
(tnfl  Committee,  at  a  invMini;  of  iho  Town  Couiiuil  on  Moiicluy, 
■ubmittetl  a  lift  of  cnndiitntw  for  the  appaiiitment  of  electriuil 
oni[ineer,  nntl  Klai«d  thnt  one  of  the  applicanlH,  Mr.  A,  H. 
(libbinKn.  SuHies,  hod  withdrawn,  having  received  nn  apjjointment 
In  nulL  A  vole  was  taken  betwncn  the  other  thi'cu!  i^andidnton  — 
vis.,  Mr.  .1.  Cliri*tio.  i:lai|{OW  ;  Ur.  E.  T.  Ruthven  Murray,  l..arne, 
CO.  Autrim  :  ujhI  Mr.  A.  C.  Ninon,  Belgrovis,  l^ndon.  On  ;i 
dirision,  Mr  Mnrmy  wa»  (Icolured  to  be  oltoteJ,  the  reuiilnerAtlon 
beinit  jC^^OO  per  annum. 

KofbrBBkool  BleolTlo  UsticlDt;  Company.  — Under  thia  title 
a  OOmpany  hoa  bOf^n  c^^iHl.<Trcil  l-'i  *u|i]tlv  iilo'^tricity  Ui  iho  board- 
inK-1iou<t«e  and  to  tbi-  btiililinj;*  ol  or  cunnuctod  with  the  Hchool, 
aira  oil  buildingE  oacupieil  by  persona  residing  in  Kngby  huldiTit- 
appoitttinenta  in  tho  acbool  ur  in  ootinection  thorowith.  The 
nominal  cnpilAl  in  C.3..V)0,  divided  into  110  sharcB  of  £S0  etiuh. 
The  reit''''*"''^  addrea*  Ii>  launch  urch- rood.  Itujjby.  Tho  aub- 
ecribera  to  the  artlcleo  ol  aMOciatian  are  :  J.  Pcrciral,  J.  C'Ollina, 
F.  D.  Morice,  A.  E.  Uookin.  W.  Uurdon  Midioll.  W.  Parker 
Brooke,  O.  Stallard,  C,  Uodln-y  8tMl,  und  K.  ^Vhit<^Inw.  At 
praitent  it  is  only  intended  u>  supply  the  Bchoohi  and  bonrding- 
riouae*.  The  oooosMry  buildinga  are  being  erected,  and  nioat  of 
the  plant  in  uid  to  have  arrivodC 

Varebam.  -  At  a  moeUng  of  tho  Local  Board,  the  iiueation  of 
tjio  contract  with  the  el(iPtrip|ii;htinii company  for  nrpplyinK  light 
lor  the  atrcots  Kama  on  for  couaiderncion.  The  dork  rend  tho  con 
tract  a*  amondcii  alnce  tho  liwt  moetln)(.  and  It  wm  polntc<l  out 
(bat  tho  only  iiiir»tcnr«  waa  thnt  tho  liehta  woro  now  doacribcfl, 
and  thul  the  {lonaitio*  for  inolficient  ligiitln|t  wero  reduced  from 
3d.  to  I  jd.  per  hour  for  arc  ligliU,  and  Jd,  |«r  hour  for  incan- 
deecent  lamp».  The  (■ompuny  s^nxid  to  give  ihs  Kiirae  number  ol 
ligbta  — 3A  ore  lump*  of  I,*JIXI  tiuminnl  iMindlu  |iowur  i<»(.'h,  nnd  it'i 
iDcandeaccnt'  Iain]ifi  of  'IH)  iioininal  cnndlc  [kktoc  oacli.  for  the  num 
of  £419  per  annum  for  a  [loriod  of  throo  ycar»,  tho  contract  to  be 
t«nninnbto  by  aii  mont  lis' notice  if  tho  light  did  not  iiinch  the 
proper  alandard.  After  a  cliH-uaaton,  It  woa  reaolvod  thnt  the 
contrnrt  be  ■vale'l  with  tho  <viin|>any, 

BoelMlalo  Baoitary  Werka.  -The  aanitary  work*  of  the  Corpo- 
ration  biit«  been  elootrically  e<]uippod  by  Mcw».  Laing. 
Whnrlori.  and  Down,  nnd  the  awltchiniz  nn  of  tho  lluht  tt>nk  ptoco 
on  tho -Ith  inxt.  There  nre  about  Mil  liehta  of  vnnouo  ixtwera — 
rnnging  From  ID  cnnille«  to  lU)— and  thoy  il1iiininHt«  the  whole  ot 
tho  worki,  HlnbloH.  oflioOM,  yanl,  etn.  Tho  laniiw  uru  nminge'l  ao 
OS  to  suit  their  vuriod  ponitjonn.  A  alowniieeil  incandurccnt  light 
dynamo  ia  worked  by  the  waate  |«wer  of  tho  engine  wliich  druci 
Iho  machinery,  ao  that  therein  practically  no  eitraeont  for  motive 
power.  Tlie  engine  ii  nioal  to  about  IOI>  h.p.,  and  ainco  the 
t>l<i|n>:i/i'  nt  tho  pulaomotcr  at  tho  aowaf^o  works  it  Is  (|utte 
cu|t:ii<]>.  it  itoinj;  tnore  work  than  Itdoaanow,  The  boiler  fuel 
consialj  uiiliruly  ol  nibbiah,  no  coal  botiifr  iiHta).  The  nrrange- 
mont*  are  mode  eo  thnt  the  number  ot  lighu  could  emtily  be 
doubled  if  ueceaBary.  The  He«ltb  CominitMu  ol  the  Corjioriition 
mot  bo  atiut  the  lighting,  nud  Councillor  Uardman  said  these 
wor*  Uie  only  sanitary  works  in  tho  world  in  uhioh  the  electric 
light  was  in  ub&  He  also  remarked  on  the  fact  Ihat  Ihc  driving 
power  waa  obtained  from  reJoas  which  in  othor  town*  u  oa  thrown 
awar  and  waatMl  Tho  HoallJi  Committee  wore  to  bo  congratu- 
lated on  their  ecani»iilcHl  and  progreaaive  policy. 

StAflbrd.  — Lditt  weuk.  at  a  quarterly  meeting  of  tha  Town 
Council,  the  Electric  Ligliting  (Tommitice  rocom  mended  the 
eairying  out  of  the  scheme  propoaed  by  Mr.  Boll,  gn«  engineer, 
and  endoned  by  Dr.  John  llopklnaon,  and  that  application  be 
mad*  to  the  Local  Govcrnmont  Board  tur  authority  to  borrow 
£30.000  for  tho  oroctlon  of  butldlnf{»  and  an  oleolrio^  inHtallatioa. 
£12,000  of  whioh  waa  to  be  apeol  at  once.  Alderman  W.  H.  Peach 
(ohairman  ot  the  oommittMl  proposod  the  adoption  of  tho  report. 
1>r.   Hopklnnon  did  not  suggeal  any  etieel  electric  lighting   at 


present,  but  only  to  nuiiply  iirimW  cnnBumer?.  Ho  pave  it  ae  hia 
oiiinlon  thai  they  couUl  nupply  the  elin-trio  lij-ht  at  a  small  profit 
MiLh  ir>,<HHi  lo  -,3U,>yiu  lanipii.  Mr.  I'eaoh  (Kiint^l  nut  that  thoy 
liarl  got  customers  who  would  have  15,000  lsm|M  at  'he  price 
ol  tJ.  i*r  unit,  which  was  tho  price  which  tliD  coniniittoe 
propoeiJ  to  charge.  Tlie  ayatnin  recommended  waa  the 
oontinuouB  ■  curroul  low  -  lonalon  one.  Thia  waa  tbougbl 
to  be  the  bMt  for  iJttilTard,  n*  It  lout  Itaelf  moat  readily  to 
flxtonsion  when  re(|iiired  CuMouiUor  VVorma]  aeconded,  and  after 
some  dIscuBsion  tho  report  of  the  committee  waa  oarrlod.  On  tho 
i«cominondatlnn  ol  the  (ins  Committvo.  it  was  reeolrod  that  aafB. 
oient  land  b«  act  apart  at  tho  gasworks  for  a  site  for  tfaa  eloolrlc 
supply  elation,  and  that  Mr.  Boll  be  reijuoated  to  prepare  plana, 
etc,,  for  the  neooontiry  worka. 

Boltaa.— A  central  station  im  to  be  erected  In  Spa-road,  and 
t«nden<  ore  now  being  obtained  by  the  architects,  Measrs.  Hinnell 
nnd  Murpliy.  Tlio  aUtion  is  to  be  erected  on  land  bolonglng  to 
the  f-aa  Committee,  the  olScoi  having  a  fronlAgo  Ut  ^juirowl,  and 
the  engine  and  dynamo  house,  boiler-hona^  chimnoyB,  sheda,  etc., 
being  ococtnj  at  the  roar.  The  olfico  buildings  will  be  two  atoreya 
in  lieight,  the  ground  floor  comprleinz  enquiry,  drawing,  and 
oiiginoers'  office,  with  lavatory  and  othor  aooommodalioD.  The 
tirat  lloor  will  contain  commitloe-room,  tMllne  and  accumulator 
room,  and  also  a  pns^igc  from  which  adrnlttanoe  ia  gained 
to  tho  switchboard  gallery.  The  offiooa  are  lo  be  built  with 
brlok,  Inood  witli  atone,  tlie  Hooi*  are  to  bo  of  concrete  and  wood 
blocks,  and  thereof,  which  la  of  timber,  iato  be  ventilated  by  meoaa 
of  tube  inlets  and  Hue  uutlelx.  The  works  buildings  will  cocutiet 
of  boiler-house,  83fu  Oin.  by  Ml.,  tor  aocommodating  lii  boilen, 
the  requisite  coal-ahoot?.  bunkers  and  cciicreto  wator-tonkai 
niao  circular  chimney,  50  yard*  high,  engine  and  dyoamo 
hou^c.  repairing  shop  and  atoicraom,  cIobuu  iihed  for  aloraa, 
open  "heil  in  yard  for  carts,  tool*,  olc,  and  railway  olding. 
The  engino  and  dynamo  houao  and  boiler-house  are  tu  bo 
built  of  brick,  the  floorn  being  of  concrete,  nnd  the  roola  of  wrought 
iron,  that  of  the   boilerhouau  being  louvred.     Tho  chimn^  in  to 


be  huilt  ol  biick  wilh  stone  oapping,  and  provided  with  liglitninK 
conductor.  The  flues  arc  arranged  no  that  any  number  and  any 
of  tho  boilers  may  bo  tvorked  at  the  same  time.  The  engino  ana 
ilyriaino  liouso  will  he  jirovided  with  machinery  entranoe.  Iron 
iiiilder  to  awltchboard  gallery,  with  suitable  foundations  ot  coo- 
c^retu  and  vtone. 

Xlohmond  Eleetrto  Llgbtlng.—Al  the  Richmond  Town  Council 
last  wciik,  r.Ue  Elcotiic  I.i^i.linjj  Committ45c  tcfiortod  as  follows: 
"  The  conmiilU.m  hiivc  been  in  eomirionication  with  I.attmer  Clark 
and  Co.  on  the  eubject  of  the  lighting  ot  the  puWio  atroot  between 
tho  Kewrood  railway  bridije  nnd  tho  bridge  over  tho  rivof.  and 
tho  matter  is  now  referred  to  MeesrH.  Urtjuhart  and  Small,  the 
■lewIy-RpjMilnted  electrical  engineers  to  the  Corporatioo,  for 
con  ei'te  ration  and  report.  Tho  feeding  maina  for  the 
electric  ligh(<  hiivo  hoen  laid  in  Elon^street,  and  the  distri- 
buting inaine  are  now  being  laid  on  one  side  of  fleotge- 
Etrcot.  leaving  the  other  aide  lo  be  iloiie  when  tho  lire  call 
cables  are  ready  to  be  laid,  thus  avoid ing  the  reopening  of  tho 
(•Nvomciit  trenchet^,  Mr  Shoolbred  has  declined  theolTerof  the 
»*otini-il  to  jiay  liim  £UIj  in  respect  of  hia  charges  af^n«t  the  Cor- 
(■orution.  Olid  tlio  matter  having  boen  placed  in  his  solicitor'* 
tiHiiilf,  it  left  with  the  town  clerk,  who  has  received  a  oommunioa- 
tion  from  tho  tioliollor,  and  thu  conmiiltec  will  bo  able  lo  repor> 
ftirthcr  heroon  hereafter.  M<uuiwIido  the  clerk  waa  inatructtxl  to 
nsk  for  xU  plans  and  |)a|>ers  in  Mr.  .'^houlbrixl'"  iiosi^Gseion,  which 
have  been  obtained. "  Councillor  Clirittie  itrgtui  tho  noeil  of  watch- 
ing the  manner  ol  tho etection  of  tho  uloctric  lighting  wijik* now  in 
progro",  with  a  view  to  what  tho  Council  mi^it  have  ia  pay  for 
them  when  eventually  taking  them  over.  The  Mayor  said  that  ut 
tho  unil  of  Il>>  yean>  thn  ( -nr|>nratlon  would  take  over  the  works  at 
u  valunlion,  and  nut  itjHin  (he  bania  ol  what  thoy  coat.  Councillor 
Ryan  hsci  a  notice  upon  tiic  iiiijior,  to  move  "  That  tho  roporta  oJ 
And  corrcci»ndonce  with  Mr.  Shoolbrod,  C.E..  and  tho  Bloctric 
Lighting  Committee,  be  printed."  He  conaented  to  adjourn  hla 
motion.  OS  the  Council  hod  boen  Miting  for  more  than  four  houra. 

nra  Alanna  at  Btelunond,--Tho  Richmond  Town  Couacil 
havo  deeideiil  to  Jiavo  n  ayatom  of  tii«  nUrma  inatituied  throughout 
the  buiough,  and  at  tho  monthly  meeting  Inat  week  the  Works 
('•oLniniltce  prenonte<l  a  aupplomentary  report  nn  tenders  for 
clectricnl  appumtuM  a«  lullow;  "  Klootrie  Fire  Calls.— Tho  com- 
mittee have  rocoiveij  n  nuiiibor  of  l«ni.ler«  lor  thoao  works,  the  list 
of  which  will  bo  laid  on  t)ie  table  at  the  C'Ouncil  nieotlng.  They 
reeommend  the  ('ouncil  to  accept  ihc  tender  oi  Messrs.  Bllnkoaiid 
t^o,.  of  :*4,  l-cod  en  hall  street.  CSflS.  10a.  (tho  lowcet  tender),  for 
ciibiiw,  wirea,  botes,  etc.,  and  tlioir  tender  at  JEl.%3.  lOs.  fur  instru. 
munts  anil  upparalua,  together  £1.01)1),  subject  to  the  auroties  being 
aalisfnclory.  and  that  itie  contract  be  aealod.  The  commitloo 
alto  rocvimmend  that  they  be  allowed  to  have  the  work 
catriod  out  forthwith,"  Tlio  Mayor  said  that  alnoc  tho 
iciiort  wna  preaontod  it  had  been  thought  tliat  It 
might  bo  bettor  to  accept  the  tender  of  Momrs.  Gal- 
lender  and  Co..  CSMO.  19b.  Bit.,  in  preference,  for  tho  oablea,  as 
they  wore  the  m.ikoi'*,  and  this  might  onauro  more  prompt  dolivory. 
He  movuil  tliat  that  lender  aliauld  be  aceo|itcd,  and  that  the 
question  of  tho  tender  tor  inatrninenta  should  for  tho  [ircaent  bo 
leftover.  I'ouncillor  Ryan  thought  thu  Council  would  bo  acting 
wisely  in  adopting  this  amendment.  Thu  ((UBstion  of  time  was 
very  Important,  and  he  did  not  think  that  It  would  bo  well  to  give 
tho  contract  simply  to  tho  h>wost  tondcror.  He  also  thought  Uial 
no  tender  for  instruments  ahould  be  accepted  before  the  mort 
careful  snqutry  had  been  made  with  rog^ud  to  thn  ability  of  the 
tinn  to  Rll  Iti.  Tho  Mayor's  locommondai'ion  w>u  odoplod. 
Councillor  Bickorton  eii(|uired  what  limit  of  time  theie  waa  daring 
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which  the  eompftny  ivoald  bo  bound  to  mnlto  good  the  roiuie  and 
foobpntliB  diilurhal.  The  Mnyor  wild  tho  nurvoyor  miuto  good  the 
plftco*  diiiti]rt>e<l  :\l  Uio  ei.|>«ii>M)  of  Ilia  coiibrnctnri. 

Gb*IMiihmni,— The  rc>|Hirt  ol  Ihn  Klvvlrlu  l.i|;lil'tiiK  ('«mmitt«a 
of  Ihc  Tou-n  OouiKril,  prHontnl  on  Tui^wlny  by  Mr.  (ieorgo 
Kormaii  (chftirman  ot  the  cominUwe),  rcwuiitnontlod  ttia  odopltou 
td  the  hieh-nreBctire  allcrnaiiiiK'Curront  nyitcm  for  thu  t^wn.  the 
mpply  to  m  uiicl«tlnkeii  hy  tho  rnrporntion,  u«dk  th«  Mh- 
dMtmctar  siM  fi^r  the  Hlniioii.  Mr.  Normnn  oxplainod  Lhnt  Mr. 
\V.  H.  Pr«eoe  hod  given  the  oOLiiTiiitt«o  the  honont  of  hb  wlviiM. 
In  the  courvo  of  hU  interview  with  lh»  conirnitttw,  Mr.  PrMiCViaid 
he  had  the  itronKOt  belief  that  Uie  only  KHtisfMclory  i^Rtem  which 
they  could  Introduce,  ond  which  would  gi»e  proper  finanoinl 
roanlta,  iriui  tlio  hish  pramuro  tiy*toiii.  The  low  prnwure  syRtein 
would  menn  that  tli^y  would  require  a  cnntrnl  utation  in  a.  centr&I 
port  of  tliB  town.  Slid  thet  tlier  wouhl  have  to  oijiond  a  Urge  *um 
of  money  ia  nuioe.  The  higei-ptewure  (yttcTn  mount  that  they 
eoiild  phce  thcur  etetion  anywhere,  end  that  thev  would  not  haic 
Ui  apend  *o  much  tnonev  in  mninii.  The  (w)i-(le»ti'UCtor  slaTicin 
WM  eminonUy  adapted  tar  u  cenlr&l  atation,  sb  the  de«truclor 
would  alwayii  be  at  work,  and  thi*  wai  an  clement  of  cuniiiilerable 
economy  Id  the  working  cxiienncn.  He  hnd  no  doubt  u  to  the 
Kncceee  of  tlie  light.  He  would  not  go  no  fkr  a*  to  uy  that  iu  tho 
Sralyeair  they  would  make  euOicient  M  pay  Interentonrodnmiitinn 
fund)  bul  they  weald  cover  their  working  expeniNw  ;  nnd  in  thn 
Moond  jw  there  wu  not  the  alighlest  question  thoy  would 
doftr  •nnciont  to  pay  intcreat  and  pn>vide  e  ainkiTii-  limd  iu>  wel  I. 
Deelio([W)th  the  qoention  of  coeU  Mr.  I'ree«e  wtid  :  "  l.inM  ;il  .*(«, 
per  I.CNMI  !■  equivalent  ta  electricity  at  ltd.  |ier  unit.  Thcmfoi-o 
If  you  Inli'odiice  jiiur  electricity  m>  you  [i[(i[h»ic,  nt  &j.  (ler  unit. 

ria  are  intindiicinK  "  light  wblch  it,  eiiulvalont  to  k»'  et  3i.  per 
l)IM)ft.  If  you  f^t  &  Inrvo  tbml't*  an>i  hiiie  aluo  u  lon^  ii*c  for 
the  Itlfht.  your  coat  Honld  couie  lo  lew  tlimi  4il,  f>or  unit,  and  vnu 
woiililbe  in  a  peution  w  mhico  the  eli.krt;«  lo  |ioitia)>«i  ovkii  Ic«> 
thnn  M.  |ier  unit."  Mr.  Nuniiiin  liAvini;  moved  ihu  :ulopl1»n  of 
Iho  MnninitMu's  rucoiiiinviidiition,  Alduitniiii  Colonel  Moyt« 
teoondcl  Ihu  motion,  whi<Th  wiu  udoplud. 

Ofta  and  Klcetrlc  Lighting  In  Olaagew. — ^Tlio  r4|)0rt  by  llic 
Coiiiinitlw;!  ol  <.«»  Siij'ply  ami  Elpylrii"  Li;;htiui;  for  the  yenr 
ending  May  31  has  been  iwued.  The  Erwie  revenue  of  the  gna 
department  for  the  year  amounts  to  C504,M0.  and  the  gioM  ex- 
penditure lo  1M6-I.449.  to  which  l*  added  depreciation,  written  olT 
capital,  £34,110.  leaving  a  balance  of  £9.\ISI  to  bo  eorried  to 
prolit  and  lona  account.  After  nioctinK  |«ymontji  for  nnnuitio*  on 
■tock,  mterant  on  borrowed  money,  and  elnklnj;  fund,  there 
remnina  a  aurplu*  on  the  year'*  operations  ot  £39.5X9.  Out  of  thU 
■uBi  the  coininiltea  have  met  thu  hnlimi.'e  at  tha  debit  vl  iirevidun 
jent'e  acceunta  of  £26, 139,  tho  !o»  on  the  oloctric  lighting  onyjunt 
of  £1,7TH,  and  have  trarniforrod  lo  iniuranco  fund  i"l,500,  looving 
a  balance  of  £VX.  In  tho  cloctrin  lightlni;  department  the  gioan 
rMwniie  fntin  March  I,  INifJ,  to  Mny3l,  IN!>;i,  amounted  lo  £7.7^. 
Mad  thejcnMa  expendlturn  lo  i;.'.4li>,  lo  whirh  wwi  added  depre* 
datlon  written  oIT  i»pitHl,  i;i,X£»,  leMvinc  a  balance  of  £l,<j:n). 
Tb*  COBiuiltee  hful  to  meet  intetect  on  loani,  Ci,l}i'i.  IS>-  Itkl., 
payment  to  sinking  fund,  £800:  Dnil,  dedactin^;  these  sum! 
from  the  credit  balance,  thote  remained  a  delicioncy  of 
iCl,li3.  which  r/OM  trniiafcrrod  to  the  debit  of  the  gnu 
account.  The  above  result,  woe  not  unoiiieotod  by  the  committee 
during  the  flint  gear's  opDration*.  The  caplUt  vxpendlturtt  on  tho 
now  lytem  during  the  greater  part  ot  the  year  wae  unpreduetlvo 
of  revenue,  and  In  tho  nieointlme  Intereat  had  to  bo  paid  upon 
the  money  borrowed.  The  coiiiiulttue  lUed  the  price  of  electric 
energy  train  June  I,  1X1)2,  at  Td.uur  Hoard  of  Trwle  unit,  nt  which 

trice  they  rucommnnd  it  ebuuld  be  continued  for  the  current  year. 
>uriii)c  the  i>eri<Kl  of  this  account  the  committee  had  purchoeed 
groUDd  at  the  corner  ol  Waterloo  and  Jklaiim  sticotti,  and  have 
erected  thereon  a  centra]  Biip|>ly  itetion,  which,  with  niachincry 
nod  plant,  hai  oont  ,£41,000.  The  committee  wore  glad  lo  •tntc 
that  not  only  will  thcue  works  bo  fully  employed  during  the 
winter,  but  that  It  had  already  been  found  nocewary  to  extend 
the  phuit  In  order  to  meet  the  InormeLng  demand  for  ourcont,  und 
they  tkope  that  llie  future  mporte  of  this  onlurpri««  will  Dhow  an 
lacwelag  proeperity  from  year  to  year.  The  number  of  cuii- 
miBer«wnen  the  nodettkkioK  wa«  acquired  by  the  ('ort>oration 
waa  37,  while  tho  number  at  May  31.  lsa3,  had  incroMcd  lo  lOS. 

OUasew.— Theijuotinn  of  tho  muiiici palliation  of  telephone; 
can>e  op  for  discuuinn  at  the  quarterly  mooting  of  tho  Town 
Council  on  tho  3rd  mat,  Mr.  Starke,  in  moving  tho  approval  of 
the  minutm  ol  the  Telephone  (.V)iiimittee,  and  ol  iha  relative 
mlnuU)  of  tho  Finance  Couiuiitt««,»aid  thecommiltee  h»d  reeolved 
to  rMommend  thul  lui  aiiplicetiun  be  mode  to  the  I'oMmMler- 
Otowal,  in  tenns  of  the  Tmuuiy  minute  of  May  'i3,  189'.',  for  a 
UcMH  lo  supply  tho  community  with  an  efficient  celepheno 
eervice.  A  deputotion  of  tbo  Tolophono  I'ominitieo  aflcrwaid* 
met  with  the  FlnaDf.e  Committee  for  the  pui|ioio  of  Hieliigas  to 
waya  aad  mcnni  by  which  tho  nropoMl  might  be  carrlod  out,  Tbo 
naance  Committee  hoard  their  *t«leinent.  and  |{avo  It  a 
beart*  and  generoiie  ro*pon»»,  and  "  retolved  to  concur 
in  tiie  TWCOinmondaUon  of  the  A;ievial  committee  that 
an  appltoalion  Hhould  be  made  fur  a  liaenpe.  They  further 
•greail  to  recommend  that  the  t'orporation  should  ailvntico  tbo 
■aai  neowMry  to  atari  tho  ayBtcni,  but  that,  after  the  licence  U 
obUkwd,  the  tint  opportunity  ahould  be  lakun  to  ap|ily  to  I'arlia- 
mnk  for  etalatory  power*."  There  was  a  gcnornl  feeling  that 
Mb  matter  muat  bo  Mkon  up  by  tho  Stale  or  by  the  municipal 
anthoitttea  In  connection  with  Iho  Htalc.  Having  explained  the 
pcaiUon  ol  the  (jovenimenb  in  t^o  tnalter  and  thai  tJiey  had 
erected  two  eraet  trunk  linee  between  Loudon  and  ''llaagow  and 
one  belneaoXondon  and  BdintMis^b,  with  branch  Unee  from  iham 


r 
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to  the  lar^  Englieh  cilice,  Mr.  Stnrke  contended  Ijiat  it  lay  wltbl 
munictiuvlitios  to  provide  an  adc([uatc  local  service-  It  wae  bv-i 
coming,  ho  •mil,  that  tSlnsgow,  among  all  the  great  corporation*, 
with  the  prcflliiiro  ehe  held  aaabola  and  eaooeaalul  eiponcelof 
municipal  enterprise,  ehould  at«p  out  and  be  Ihe  tiral  in  tho  direc- 
tion ol  dealing  with  the  telephone  eerv ice.  There  were  oilier  cltlee 
watching  very  carefully  what  they  did  that  day,  and  which  might 
follow  in  their  footeteps.  The  system  in  cWgow,  which  wee 
a  mnglc-wtre  system,  iitas  totally  unflilod  (or  each  a  gnal  city. 
On  the  flnanCMJ  otpect  of  the  (luoallnn.  Mr,  Ktarkc  said  tliat  lo  for 
u  they  could  get  reluble  eiitimnlex  thoy  coulil  lay  down  a  new 
•yetem  in  lilnsgow  for  3,500  imem  for  £iV2,0O(),  A*  to  tho  financial 
arrangemente,  he  jiointeil  nut  tliut  3,,'''(M}  riitbNCrlbQr*  Ht  ,£ri[M)rhnad 
would  amount  to  £17.600,  and  there  would  be  nt  l«««l  •,000 
private  instrumonte,  wbioh  would  tnuke  the  income  £19,500,  The 
working  expensea  might  bo  reasonably  taken  [o  moan  50  per  eent« 
of  tho  revenue,  while  the  Covornmont  liconao  would  bo  10  per  cent> 
on  the  net  income.  Then  he  pi-oposed  that  .1  per  cent,  aliould  bo 
M>t  a>ide  every  year  oa  n  ^inktn^;  mud,  so  thnt  tho  whole  ahould 
1)0  wipud  out  iti  20  years.  He  thought  tliey  weto  entitled  lo  take 
from  that  the  interest  which  would  accrue  on  the  *ubncription»^^ 
]>aid  in  advance.  Allowing  £2,000  for  tiundrieit.  he  eetimated  they^H 
would  have  a  clear  revenue  of  between  £5,000  and  £6.000  per^| 
annum.  Bnilio  Alexander  Reoondcd  ihe  motion.  Bailie  rrimroeo 
moveil  that  the  whole  subject  be  remitted  lo  a  committee  for 
further  cotiaideration,  with  Initructlon  to  report  fully  and  inj 
detail.  After  further  diKCUivinn,  tho  motion  na  amended  wna| 
adopted. 

HajDpelead.^Tho  iwulle  ul  lonilora  will  be  lound  in  nur  lanltj 
Imnw,  but  it  may  be  ueelul  to  be  nblo  lo  comiwra  the  ainounte,  m> 
ne  give  ibo  report  ol  the  committee  on  Ihe  eubjeot :  "  1,  For  the 
rroclion  of  a  clilmncy  shall  and  buildings  for  the  propotcl  ueiitral 
eleutric  supply  stalion,  with  foundnliune  lor  tho  innchinury,  eto. 
'i.  Foe  the  plant  for  the  pn>[)a(ied  elation  and  the  pioviiion  of  the 
noccmiary  malna,  etc.,  in  tho  compulaorv  arcn,  Vour  comrailtea 
beg  to  atjilo:  |1)  That  tho  following  ii  a  Unt  of  thotondem  received 
In  to«|)on«e  to  the  lulvertiaementa  lutued— vlx,  :  (a)  For  tbo  build-  ^ 
ing«  (including  chimney  shaft),  19  tonder« :  ^H 

Yerbury  aud  8ou« fl0,87fl™ 

KillbyandOeyford H),fl« 

BoUiday  and  Greenwood  M^BOS 

Simmons  ilroo. _...  .» IviXKt 

Roid,  Klighl,  and  Co , _ lO** 

ChoMium  and  Son* , _ 1 , 10,185 

Nell _ ; -. IO.O00 

Walt  Brae ,. MStt 

McCormick  and  Sons 9,100 

Ballard  „. ;.,  ,    «,«77 

Allen  and  Son O,S90 

Allen  mid  Son , 0,180 

('>)  For  the  plant— SI  Uocltn,  of  vhich  aambor  alx  only  wei  _ 
from  lirms  tenduriitg  for  tb*  VRIOla  «i  thcMCtJona  included  In  Ih*, 
speoiliealtonB— i-ix. : 

(truth  romjiany ...„.• ai,>«». £9S,< 

lAtimor  rUrk  and  Co 2I,aiW' 

f  jkttmer  Clark  and  Co.  (altematire  tender) 21,1 

Sharp  and  Kent  „ 21,S7S 

Crouiptun  and  Co. 'il,SIX 

Klectrio  ('oust ruction  Corporation., 31,388 

Ijicmens  Bton  and  Co.  »„  »  10^014 

Siemens  Una.  and  Co.  laltemnlive  lender]  .,,.„,. ,„„.  IB;190 

I'i)  Ah  to  the  biiihli'ii^-  :    Tho  pi  IC»  bolng   much  In  auMM  «I  t1 
cotimute,  your  cumtnittev  Hp|H)iiite<t  u  sub-corn  in  Jttw  lo  exai 
in  conjunction   with   Mr.  I'revce  and  the  architect,  the  dmwini 
and  s|>ocificatlonB  aith  a   view   to  eue  whether,  wilji  n  duo 
to  eflicient  work,  any  caving  in  eipenoe  could   bo  secured  in  con- 
»tiuctiiig  thu  buitdinga  ana  shaft.     The  teeutt  of  t)ii9  examtnatlon 
wim  Lhat  cerlnin  inodilicatioiis  were  determined  upon,  the  plana 
and   sueoifioaliuns   wore   revised,  and   the   jiartiea  t«nderlng  abo 
revi^ea  their  eetimnlee  in  aeconlance  thoiowltb,  the  ume  now 
being  as  lolloWB : 

Wall  Broe iS, 

Iteid,  Blight,  and  Co. ...— 

Killhy  and  (iayfoid . .._._, 

Noil tm 

Hottidny  aiid<iioonwaod „ T^SU 

Mcl'unnick  and  Son* 7>TM 

Simmons  BrcH .,. TiSH 

Yerbury  and  Sena , „  7,800 

Chooaum  and  Son* ••,>« - ., »..,.....»  7.014 

Bollard 7,am 

Allen  and  Son    7,100 

After  careful  conalderaUon  your  commtttoo  have  determined  to 
recommend  that  the  tender  of  Mcoar*.  R.  A.  Yerbury  and  SobCi 
of  Birehlngton  road,  Kilburn,  for  the  erection  of  (he  cUnuMy- 
nliaft  and  hnildinga  for  the  propoeed  oenlral  eloolric  aapiMjr 
station  at  the  jMrixli  Ktoneyartl,  Ltlboe  -  road,  with  founda- 
tions  for  tho  machinery,  etc.,  in  oonlonnity  with  the  epMl- 
fioatianB  and  plans  pre[iared  by  Mr.  Freece.  lor  the  aura  o( 
£,T,IV*}  bo  accepted.  The  original  cBliroate  lor  tho  building*  wae 
£ft,IXN>,  but  the  committee  considered  it  odviaoble  U>  build  at  onoe 
a  chimney  ahaft  large  enough  lo  accommodate  the  machinery  n- 
(julred  for  lighting  tho  whale  i>arUh,  and  eo  to  arran^tlie  bnlMinK 
e«  to  hoM  one  •Ilea  boiler,  and  to  be  eaally  adapted  (erexteoNona. 
Hie  laif^er  diall  waa  eetlmated  to  coat  al  leaal  £1,000  extta.  It 
will,  therefore,  be  eeen  that  the  oclual  tendac  nEenmue&wV  %ix 
BCCe[itaiic«iagi^£SS(i«.box«f,\ui<»UiUBM«s    <>^  Kk\«i-CcM'<S>M«.-, 
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A  long  npott  on  th«m  t«nden  wm  presented  hy  hit.  Preeoe,  who 
pmntod  out  Lhnt  he  hml  found  it  ailtiutbtfl.  in  view  af  futiirv 
rarjutmincnt'.  to  luiA  nn  cutnt  boiler,  iui<l  tito  Ut  iaoresM  tlia  »\»e 
o(  ODD  of  CliviUaiii  <<>tiHiii(M.  Tli«Meiilt«rai4uiia«ntai]«(liMimtni 
ooctol  about  fl.fNUi  Alutr  cArafullv  coDsiilaring  iho  (lueatiaTi  nt 
flfldoncy  of  i.lio  iiiHi-liinety  prDgKiwa,  aiul  the  OKperieaoo  in  the 
lypvof  niftcliinery  r«|uired,  your  comniiltee  T«>olred  to  recooi- 
mend  thnt  the  tearlur  of  Mcwrs.  Siomona  Bi'o'.  snd  (*o..  of  t:^ 
QoMB  Auue'i  galo,  U'aitniinat«r.  for  thompnlyof  olcctiic light inK 
plant,  tor  propoMd  initollation  at  the  (inrinh  alnnoyiuil,  I«|{«iher 
wEth  the  nocMiary  malnii,  etc.  for  the  coin|>ii1*ory  uea  In  con- 
tonnity  «Hth  thn  <pcriflciitlonf  and  plane  pre|>urwl  by  Mr.  IVeeoe, 
forlbo»um  ai  £l9,lUi,  be  iace[it«d.  Note.-Tliifiuin  of  £I9,7H 
roprcMnU  MonfirF  Sivrnene'e  t«ndsrof  Itt0.tll4,  eubicottoadcduc- 
tlonoffrjli."  A«  we  (taled,  th«  twidoni  of  Mooitv.  Vcrbitry  nnd 
SoM  tor  building  null  of  MeaariL  BtMiieni  lor  plant  were n«fc()ted, 
and  the  Klectric  Lighima  Committee  u  now  felt  to  carry  out  tlie 
work. 

PotarlMroagb.— A  public  mooti»i;  wiut  held  Iwii  wnek  at  the 
Antfol  Kotol,  under  tlio  iirtclduocy  u(  the  Mayor,  to  coci8i(l«r  the 
iiuwtlon  of  electric  Iiti:ntLug.  Tlie  Ma^-ur,  iu  iiitroducin|j  Hi. 
Hammond,  said  thars  wore  eome  diffioultio*  at  preaent  eiisting  in 
Uie  mCnda  of  the  Corporation  aa  to  whether  the  tjniD  hail  arrived 
wliea  they  should  take  up  thia  ■ubjoct.  llithcno  Pctoi  boroii)(h 
had  been  pretty  well  to  the  fciro  in  railway*  and  many  other 
thin^R.  ana  bo  did  doc  think  they  would  ullow  thi^  town  to  bo 
backward  in  the  matter  of  electric  llyhliiiK'     Mr.  Hammond  then 

ST«  an  oxplanation  of  how  the  eleolrii:  liuht  u-iw  i;oTi(>nit«d,  aurl 
t  manner  in  whioh  it  wild  distributed.  He  cUimwl  fur  the  lijchl 
a  KHMt  eii  (wrioiity  over  other  artificial  ill  a  mi  nan  t<9,  one  moat 
Important  fualure  btnnjf  the  fact  that  it  did  not  feed  upon  the  air. 
oa  waa  the  cane  with  jf»  or  tam|is.  which  robbed  tlio  atmoipharo 
in  a  room  of  ita  lifo-fuitaininii  pro|iorljaa.  Annbhoi'  Kroat  advaii. 
tage  of  tlie  electric  incandcaccnt  lamji  w.iv  ita  abnomU)  froodoiu 
from  danifor  or  flni,  it  balnK  itult«  iii)|KiM>ible  to  Ught  anythiflK 
from  an  IncandMcent  huitpkbecHUMiiumediaMly  IheKlBmconUtin- 
tne  the  licbt  waa  broken  tli«  Ilsbt  weut  out.  The  electric  light 
did  DO  dama^  to  uuiltiigo  and  f uruiiuru.  Recent  linprovcuicole 
uuiUuxl  on  by  the  Bcnm  of  Trudo  hod  mode  electric  litchtlng 
free  from  the  iioiutbiliuea  of  serioua  accidonu,  the  prcaaure 
required  lo  linlit  an  incande*cont  lamu  bolnif  *o  amatl  that 
•hoetd  a  poi'Min  touch  the  wire*  no  on  l«  brlni;  ttioni  Inln  contact, 
there  wonld  be  no  dnnowr  wliaLet'ct'.  The  elootcic  hiiht  hiu-  iu) 
oonvaitlent  to  tnrn  on  and  011.  no  luatohw  buiiiK  ru([uii'0'l, 
that  a  great  <lilT(iteiioe  v/ae  Iherubv  •urat  in  the  ocut.  Deutiiig 
with  the  coet,  Mr,  Hammond  eaiil  -ume  people  were  Inclined  to 
w^l  before  going  iu  for  electric  tl|{'>l'i"K' "ndor  tho  im^tciwion 
that  there  would  would  bo  a  marked  induction  in  thii  cOHt  m  a  few 
jvani,  but  thia  he  mXd  wa*  a  mixtiiken  nutioii,  fur  m  far  iw  nppa. 
rotuD  wna  concerned,  they  hod  gut  very  nearly  (u  the  luwwt  level. 
There  wa«  every  reaoon  to  gather  from  BunnI  of  Trwle  return* 
that  eleotrictly  could  be  produced  and  distributed  nt  a  prolil  at  6d. 
per  unit,  which  wan  equiraJent  to  goa  at  Ss.  and  :ls,  td  |ier  1,000 
Oul»c  feet.  Some  of  the  oomuaniea  were  making  a  piolit  nt  4d.  fwr 
unit,  but  6d.  would  equal  the  price  paid  in  l'currbt)ioin!U  for  goj. 
The  proBont  Act  under  which  oWtric  llghlin((  waa  carried  out  wna 
very  etrict,  and  thore  wna  not  a  slnele  InaMnce  of  n  ayatem  laid 
down  under  this  Act  tliat  hud  not  keen  a  euoocM,  and  there  wo* 
notaatnclehouM-lo-houveRupplyeyittsin  that  hod  proved  n  (nitur<<. 
Eleotrical  works  ut  pT«eeiit  In  uperalion  had  absorbed  foui'  Hud 
•  half  milliona  of  onpital,  of  which  amount  four  uilUiunH  waa 
provided  by  the  companies,  and  hnlf  a  inllliun  by  looul  nutho- 
ribiWi  but  if  they  considered  works  at  present  in  hand  and 
Othon  for  whieh  unction  had  boon  obtained,  thoy  found  the 
OBpltal  provided  by  coinpnnica  bad  only  incirmwd  to  1.'4.  INS.IXlO, 
wbilat  chat  of  torn!  anthoritiox  hod  riaon  to  I'l^lNNLOOl)  The 
electric  liKhCing  bu>iiie»>  ac  the  prenonc  lime  uould  hu  Hhown  to  be 
on  a  aound  biuifi,  and  nume  towna  which  hud  ullowcl  |>i  IvilCu  com- 
panle*taele|i  iuand  'upply  the  light  were  alretuly  tnlkint;  ol  buyini; 
the  oompaniee  out.  The  cheopeaiug  of  Che  inoandcscont  Inmp  mode 
him  oonRdent  that  in  a  very  Bhort  time  they  would  bcabia  uinupiily 
electricity  at  a  chea|ier  price  than  gita,  to  aay  nothinc  of  its  other 
inoumerable  advantaaoa.  In  reply  to  Conncillor  Nichola.  Mr. 
Hammond  laid  ho  should  «ny  they  could  make  a  very  piotitAblo 
beginniuK  in  PeCciboroueh  with  u  chiiIiaI  of  £)),<*■>*)  "'' ^■'^■t'"" 
At  the  cloM  of  the  proce^jnt-s  it  h  h»  ilei'l'leil  to  ineinoi  iitliae  the 
Town  CounoU  to  either  adopt  the  electric  li^'ht  or  ullow  a  private 
couipauy  to  (t«p  In, 


PROVISIONAL  PATENTS.  1893. 


JuLv  :ii. 

A  rana  of  water  aotiiatad  eleetrle  nrlteli.     Alfre^l  R-^r^ 

irpwnrd.  ISO,  Holhind  rowl,  Ki-usi'ijrtuo,  l<ondvn. 
Bab«iil«ira  aatomatloal  Bod  oleotTtoal  pUe  or  ntenkey 

driver,     friiioe  Abeteoluni   BohouUiif,  Fincnitlc  liouso. 

yuceii'n-terrnce,  Hlddletbi-oiiKh. 
Imprevemesta  U  apparatna  for  worlilng  eleetrlo  tram* 

wnya  br  mouia  ef  under ErauBd   eabloa.     Chiutophcr 

Aiidei-*on,  Line  IIoubc,  .Jnrk  Uini;.  iliinnlot,  Ijocda. 
tBiproTementauielaotromoterafor  Bltematlnc  evrranta. 

John  .\u^ujit;]io  Kin^don,  29,  Marlboi\]Lj^li  hill,  St.  John's 

Wood,  l,ondon. 
InLpr«*en«n.ta  la  and  reUtUtg  te  apparatna  for  beaUwc 

mat  varmlag  by  elecrtiielty.     IjouoI  Ucibort  llordcrn, 

?r4  C'hnnpery-iano,  London. 


WHO. 
UK16. 

wsas. 

14010. 
I4SI». 

ume.. 

14970, 

I4VJ7. 
150U1. 

lao-jfl. 

IHXM). 
IMTA. 


AUp:f>tT    1. 

ImproTotl    boll'puU    arraafomont    for    aliHilrle    lieUe. 

tt<l]f'*r  l.'ixlKiii  Hnicuiirt,  l.l,  Ti.niple  ntrevt,  Birmingham. 
Improvomenta     In    »r   apperialnlng    M   elaMrlo   IIKtit 

llttloKi.    Fr«deriok  U'illUm  P]uin8t«ad  and  Henry  Hatt 

Ilunior,  Vit,  Chancery -lane,  London. 
tmproremeMt*    la    draame  ■  alMtHe    (eneratera    auA 

(MUirB.      Alfred    (leorm    Brooke*,  cn,   chitiKNi)  Uno, 

London.     (Karris  Jwoph  Ryan.)    Complete  Miiocitic-atioii. 
Actn'-iT  2. 
An  Imprerad  eleetremetor  for  bo»ta  Mid  like  pnrpeeM. 

Albert  An toine  lalculiTre,  9T,  Newgote  street,  London. 

Ai!'"ii-T  :i. 

Impravomania  In  eleotrlool  realitMieea,  Albert  Cam pboU, 

Ballynnci'd  l!ciyi.e,  l.ondi>iidorry. 
Improramenta    In   eleotrlelty   meter*.    Joha  Thotnaon. 

-S7,  St    \'[ni^ont ■street.,  lilnH^ow. 
A  method  or  and  api»ratat  for  eleotrolytloal  deeempe- 

Bltloii  wbUe  tiBiag  qnlcluilvar  aaeatbede.  I'otur  Jensen, 

77,  (^hnnfierylnne,  linden.  (AUSinding-Larscn,  Norway.) 

(Complete  »pecificntlan. ) 

Al'l^lT    I. 

trnprevensata  la  refaUtlag  the  etipply  of  eleotrlelty 

te    lacandBBoant    lampa.      Thoniiu     Buduorth    Sharp, 

Cuunly-chnmbure,  Mnrtinciau  struct.  Blnnini'baiil. 
ImpreTemnniB   ta   tbe    oonatraetlea    of   laod-epeaklaK 

mlero  telepbonee.     Edward  Murway,  'J7,  Chancery  .lane, 

Ixjndoii. 
tmprovementa  relatlns  to  two-pota  dyaamoa,  motera, 

Bod  the  like.    Kraiiciii  Murray  Nowton  slid  Toin  Hiiwklna, 

Norfolk  lluusi;.  Norfolk  ntroct,  i^ndon, 
Improvenenta  In  oleatrlo  UsbtlDC  and  alKaalUnc  Bpp»- 

ratua  for  ubo  mi  orelea  and  otbor  reliloleB.      Allnxl 

Julius  Itoulc,  %^,  Iliiih  Holborn,  London,  ({'arl  I>uvivior, 

Bcliriuin. ) 
Improvemanta   la    eleetrle    eonta«ta     for     uloKraphlc 

vlbratora.      Rilinund    Kdwardf.    It.'i.    IJ ou them) >t<>n.l>ui Id- 
iot;?, Chjiiitery  Inno,  Ixjudon.     (I'nul  In  four,  Denninvk.) 
ImproTementa  In  telegrapJi lerme.    Cyril  Arthur  I'cnnon 

and    Finodorick    Jonathan    (Sallaher.   SI,  Chancery .Inno, 

London. 

AiursT  !i. 
An  eleetrlo  plant  pre  teeter,     fninuie  Aloiuiider  .Tatnea 

t'itxtiorukl.  'J^,  Cpjiur  Merrion  Btreot.  Dublin, 
ftlowatrlklox  eleetrle  bell*.     Ilcniiunii  Opiio'ihoimcr,  5£, 

KtHloru^s  Btrtriit,  London, 
An  ImpniTed  eleetrle  are  lamp.     Fiiiiik  West  Bat«l  aiKl 

%diH'y  Julin  Siller,  SS,  Suullianipton-buddliiiiB,  Chonoery. 

la  lip.  London 
Io.provameBta    la    eleetrle   are    lampa.     ITenry    Huyo" 

Coejier  and  the  GlecCriiiul  Iii«taltaCioii  Com|Mny,  Limited, 

^'■i,  Chnriuerylano,  liOndoii. 
As   Iroprovoil  elootrlo  ojuplles,     Hcniy   Kayo*  Cuo|ier 

and  riio   Electrical    Iii>-t;ttlatiON   CiimpHiiy,    Limited,  ^> 

t 'liancory-Une,  London. 


1  :m:i. 

1354.^. 

KWHIi 
IIM^II. 
171191. 

i«:m7. 

11143. 
11833, 


SPEUIFICATIDNS  PUB1,ISHK1>. 

Slectrleoi  aliDBUlnK.     Mercler. 

Elaetrleal  InatailBUaoa     Siemens  Bros,  and  Co,,  Umilod. 

(Sicmun.4  and  I'lalnkf?  ) 
Eleotrolyilc  dveompoeltlon  of  alkallae  aalta.     (.'natner. 
Eloctrlcol  reck  drill.     Tnjior. 
Cnttlu  slaaa  1>y  eleetrlelty.     Haraux. 

1SU3. 
Battery  awltohea.     .Sp<ini;onbnrv. 
EleotnsiU  awltehea.  eto.     Dorman  and  Bmilh. 
MaKnetle  leparattea,     Sanilom  anc  Thum^iOn. 


COMPANIES*  STOCK  AND  SHARE  LIST. 


San* 

Brmh  Co _ 

—  Pn.(. „ , 

Oity  of  London 

-  Pr»C 

KtaoCrio  CiiMlraccioD 

Gatti'i 

ilouiie.to-UouBe 

India  Rubber,  GatU  Peroha  k  Telegtapll  Ce,     . 

Llrorpoo!  Kiecinc  Supply     , I 

I^ndoii  Klri^mc  Sapply    .„ .„..,.. .. 

Metropolitau  Klnctnc  Supply   .......... 

Natu>nal  Tvlonhuo*    ,,. 

3t.  JaiuBK',  Pri'f. 

dwan  liuiuxl 

WeatinuiBtec  Klvctrio ..» «...>., 
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NOTES. 

Verdan. — Th«  locul  gu  cominny  is  iighting  tbo  Gnnd 
Theatre  by  electrictly. 

Bilbao. — llie  electric  light  htn  l>e«n  initalled  in  the 
t«legn|>b  tUtion  at  Bilbao. 

BoumemoDth.— The  now  Hotel  Metro[>oIe,  oiwned  on 
Tii(!«Iiy,  is  lighted  electrically-. 

B«mbQrs>— Electricity  works  are  shortly  to  bo  oroctod 
bere  (or  ligfatinft  [lurpoeos,  and  for  tbo  working  oi  an 
electric  tramway. 

Hotte>OhalaDooii. — The  electric  lipht  in*tallBt)ou  in 
this  town  bu  been  exiMrimentally  run,  and  ti((bting  is  now 
boinj;  cemmencod. 

Boamemooth. — We  understand  that  a  station  for  the 
eharging  o(  oaniafce,  police,  cycle^  and  jioruble  lttni|ia  is  to 
ba  opened  in  a  few  weela. 

H«ts. — The  military  hospital  is  to  be  lighted  by  elec- 
tricity ;  the  motive  (tower  to  be  nbtained  from  the  fall  of 
water  at  the  Sautey  Island. 

Qrasae.— The  tubject  of  connecting  Graese  with  the 
railway  station  by  taoans  of  an  electric  traniway  two  miles 
long  is  under  consideration. 

Tho  AMOT9B. — The  steamer  "  Seine,"  which  has  been 
chartered  to  lay  Ihii  new  cable  between  Portugal  and  the 
Azores,  left  Lisbon  on  Sunday. 

Whittrorth  Scholarship.  —  A  scholarship  worth 
£12A  a  year,  tenubin  for  three  y&ini,  hu  been  gained  by 
Mr,  W.  Hamilton,  electrical  eiiK'"^i'i  "^  Glasgow. 

laduotion  —The  workinc  of  the  electric  tramway 
■taited  between  Hontel  and  Wandre,  Belgium,  a  short 
time  ago,  has  caused  dioturbaucos  in  tbo  telephone  wires 
carried  aloni^de  ibe  line. 

Oil  XomUatioo.  ^ Wo  are  glad  to  lonrn  that  the  oil- 
insalated  syatetn  of  uHdergt'ound  mains  is  working  satis- 
factorily.  The  mains  can  now  be  laid  for  the  transmission 
of  airrcnt  at  any  volt»gc- 

Franoo  Siriss  Telephony. — The  conditions  under 
which  telephonic  communication  ia  to  be  carried  on 
between  France  and  SwitzerUml  have  been  published 
by  the  Goreriiment  of  the  former  country. 

VUIa  Borgbese. — Ah  electric  tramway  just  over  one 
mile  in  leiigtli  bat  been  put  in  operation  to  connect  the 
Porte  Pinciano  and  tho  Villa  Borgh^so.  Thura  aro  thiou 
oan  ill  service  on  tbo  storage  buttery  nystem. 

Bamborff.— Tho  pieiunitions  (or  the  workinf;  o(  the 
tramways  by  electric  (Kkwer  have  been  well  advanced  by 
tbe  Union  Electricity  Company,  and  the  belt  line  i« 
pro)MMed  to  be  set  in  operation  in  November. 

Pari*. — Tbe  formiiiion  of  a  new  comjuny  is  spoken  of 
in  Paris  for  the  electrical  transmission  o(  jtowor  over  long 
distance*.  For  this  pur[K»(o  it  is  intended  to  uUliae  water 
power  in  the  midlands  and  south  east  of  France. 

Dndergronad  Condaits. — Tbo  large  ordeis  men- 
tioned in  another  column  as  having  been  obtained  (or  the 
Jofanetone  system  of  underground  conduits  show  that  this 
aystem  has  obtained  a  firm  (ootitig  in  this  country. 

Oommeroe. — The  furtherance  of  technical  edoeatlon 
and  the  adoption  of  the  decimal  system  will  be  considered 
at  the  autumn  meeting  on  September  36  and  27,  bo  be  held 
at  Plymouth,  of  tbe  Associated  Chambers  of  Commerce 

miners  and  Electricity.  —Tbe  members  of  tbe 
■ocioty  (roquenting  the  Bergmannsta<;  at  the  meeting  at 
Kbgeofurlb,  Austiia,  on  Wednesday  and  yesterday,  aie 


^    ivtagei 


GOnaiderinfc,  among  other  mattcra,  tho  subject  of  electricity 
in  mining. 

Obltoary.^Tho  doatb  has  just  occurrod  at  C^nonbury 
of  Mr.  W.  S.  B.  Woolhouse,  F.R.A.S.,  who  was  a  well- 
known  mathematician.  He  contributed  to  tbe  Philo4ophkal 
Magtuiiu  for  May,  1^60,  a  paper  on  "  The  Deposit  of  Sub- 
marine Cables." 

Blilaa. — Operations  have  already  boon  commenced  at 
Milan  by  the  Kdison  Com[iany  on  the  wurk  of  constructing 
the  elrctric  tramway  on  the  overhead  trolley  system.  The 
generating  jitation  contains  steam -engines,  driving  two 
dynamos  of  150  h.p.  each. 

Transmission  of  Power. — A  concession  has  been 
asked  for  by  a  Frankfort  company  tor  tho  utilisation  of 
the  water  [wwer  of  the  Loch,  near  Genthofen.  Tho 
available  water  jKiwer  amounta  to  S.OOO  h.[>.,  and  It  is 
pro|H)scd  to  transmit  this  to  Augsburg  and  the  neighbour- 
hood. 

Oas,  Eleotrielty,  and  Water.— In  Rhineland  and 
Weetphalia  these  subjects  are  treated  at  meetings  of  a 
socioty  constituted  to  consider  the  three  interests,  and 
usually  information  of  much  value  is  Atl'luoed.  At  the 
general  meeting,  however,  just  held,  notliing  of  importance 
as  regiutls  electricity  or  gas  vras  brought  forward. 

South  London  Railway. — Tho  bursting  of  a  water- 
main  at  tbe  Oval  Station  uf  the  City  aitd  South  Liondon 
Railway  on  Tuesday  evening  caused  considerable  incon- 
venioncD.  Tho  main  conveys  water  for  operating  tbo 
bydmuliv  lifts.  Before  the  supply  l-ouM  be  turnetl  ofT  tbe 
watei'  partially  Flooded  the  line,  and  it  wae  with  great 
diflicuHy  that  trntns  could  proceed. 

Simnltaneoas  Contrast  Colours.— Tlie  very  In- 
teresting article  by  Mr.  Alfred  M.  Mayer  on  "Simul- 
taneous Contrast  Colours,  and  a  Now  Photometer  for 
MoaRuriiig  Lights  of  DifTernnt  Culoura,"  which  we  recently 
mentioned,  is  given  in  tho  i'liiliuupkicn!  Magaiint  for  this 
month.  It  is  certainly  worth  reading  in  full  by  those 
interested  in  pbotomelrical  Ntudiea. 

Tbe  Remschcld  Tramway,— The  popularity  of  this 
eleuttic  tramway  is  shown  by  the  fact  that  during  the  first 
four  weeks  that  the  lino  baa  been  at  work,  no  leea  than 
69,67'!  (lassengera  havo  been  carried.  A  third  generating 
set — boiler,  engine,  and  dynamo — is  to  be  laid  down  and 
livo  now  cars  put  into  service.  This  is  good  pmgreaa  eon- 
sidoring  that  the  tramway  was  started  only  at  the  beginning 
of  July. 

Electrical  Purification  of  Sewage. —Some  intereet- 
ini;  experiments  in  \b.\i  direction  are  being  carried  out  in 
the  most  populous  and  unhealthy  part  of  Havre,  and  they 
coTicorri  tho  destruction  of  tlie  impure  elements  tn  both 
lii{uid  and  solid  sewage,  ilojica  are  cnteitainod  that  tho 
results  of  the  oxporimente  will  facilitate  a  solution  of  the 
problem  iclatitig  to  tbe  drainage  of  Uavie,  Ujiou  which 
tbe  municitiality  is  about  to  spend  £400,000. 

Switches, — A  revised  jnice-list  of  fittings  has  been 
issued  by  Mr.  A.  P.  Lundberg,  of  Brailbury  street.  Kings- 
land,  N.  One  of  the  chief  sjiecialitieti  made  ia  tlie  "t'nique" 
switch,  which  we  described  some  time  aj^o,  and  tbe  popu- 
larity of  which  is  shown  by  the  fact  that  since  its  intrO' 
duction  last  yeai'  nearly  30,000  have  been  disposed  of. 
Illustrated  desaiptions  are  given  of  tbe  "  Unique  "  main 
and  other  awltcbee,  aocketa,  ceiling  roses,  etc 

Eleotrielty  tn  Mining. — An  important  inst«lIalion 
has  been  earned  out  at  the  Zieglcr  pit  of  the  Blattnitz 
steam-coal  mine*  at  Nurschan,  near  Ptiten.  On  the 
surface  is  arranged  a  steamengioe  of  120  h.p.,  which  drives 
a  cootinuoua-cuirent  dynamo  nsod  foe  lighting  (be  under- 
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ground  rojtdt.  Here  the  current  is  employotl  to  nctuate 
wloii*  motori  wbicb  operate  hauling  enj(ii)es,  ventilatori, 
paiDps,  snd  a  chain  tramway.  It  is  abortly  it)t«ni]od  to 
incTMio  the  pbnl  and  lay  down  two  rock-drilli. 

Prlc«  of  Qas. — Tha  tnembera  of  tb«  OftB  Consumer*' 
Protection  League,  recently  formed  tn  obtain  a  reduction 
in  the  price  of  );aa  flupplied  by  the  Gtulight  nnd  Ooka 
Company,  and  gonorally  to  protect  the  intvreRts  of  gaa  con- 
aainert  north  of  the  TbamCH,  met  on  Wednesday  at  tho 
Forestsn'  Hall,  Clerkenwell-roGid.  The  member*  would  do 
well  to  tupporl  an  electric  tight  acbeme,  and  altbouRh  tbey 
may  have  to  pay  more  for  the  light,  tbey  would  not  grumble 
about  that,  becauM  of  its  tuporior  advantage!  over  ga» 
QluminatioD. 

Orystal  Palaca  School  of  Snsineerinr.— On 
Saturday  the  thirty-third  iic««ion  vm  tcniiin»ie<t,  and  the 
■ueoeBtfut  student*  received  their  lirst-claas  certiUcites. 
Tba  exuninerB'freport  specially  dwelt  on  the  importance  of 
tbc  electrical  section.  Tbo  following  were  ihe  most 
successful  studeuta:  H.  A.  Bailey,  W.  Collins,  U.  Stirling, 
K.  IL  Pocklington,  P.  H.  J.  Bishop,  W.  C.  Gravely.  T.  A.  S, 
Dyer,  D.  Clark.  J.  Braby,  H.  T.  Creasy.  B.  H.  Hayne,  F.  H. 
Uodson,  J.  C.  Lyell,  R.  F.  Skiuner,  H.  F.  Dealande^  A.  D.  U, 
'  Traver*,  and  M.  G.  Bradford. 

Birminghajn  Eloctrio  Cars, — Tho  procoediiij^*  at 
the  annual  meeting  of  the  Birmingham  Central  Tramways 
Company  on  \\'edno»day  wore  of  an  animated  character. 
Aa  the  ohainnan  mentioned,  the  coDcloaion*  of  the  Joint 
Parliamentary  Comraittee  on  Electric  Traction  Powers  had 
removed  the  restrictions  which  tho  tolepbono  comjKiny  hud 

I  sought  to  place  upon  them.  The  company  had  been 
encouraged  to  proceed  with  negotiations  which  had  boon 
held  in  suspense,  and  which  they  believed  would  mean  a 
profit  to  the  company  upon  tho  Bristol-road  line  of  not  less 

'  than  £2,000  per  annum. 

Rlohmond. — A  correspondent  comphins  of  the  erection 
by  the  electric  light  company  of  a  high  chimney  in  the 
centre  of  Kichmond,  and  which  he  regards  a*  an  oyesoru.  f  lo 
•Ut«s  that:  "It  may  be  ui^ed,  perhaps,  that  the  lower  p»rt 
of  the  town  is  unpicturesque  and  coramerci^il,  and  therefore 
that  the  interests  and  the  foolinj;*  of  the  inbubitanU  are 
unworthy  of  con  aid  emtio  n  ;  but  when  ibis  monster  chimney 
i*  completed  the  dwellers  on  the  hill  will  find  that  tbey  too 
have  their  part  in  the  nuisance,  aiul  that^  intersectitig  the 
fine  northward  view  and  the  wooded  valley  of  Kew  and 
Isleworth,  there  will  stand  a  hideous  shaft  more  suggestive 
of  Oldham  or  Warrington  than  of  a  favourite  West-end 
suburb." 

Elootric  Cantory.— This  subject  wa*  rcforred  to  in 
the  evidancfl  ipven  before  the  Select  Committee  on  the 
Marking  of  Foreign  Meat  In  their  rejwrt,  issued  on 
Uonday,  tho  committee  state  that  thoy  arc  disposed  to 
believe  that  after  public  attention  ha*  been  called  to  the 
system  of  marking  by  electric  cautery,  the  improvemenla 
o(  inventor*  and  the  ex[)t;rimorit«  of  agricultural  societies 
and  other  bodies  interested  in  this  nutter  may  develop  a 
plan  which,  either  alone  or  combined  wiib  that  of  alTixing 
metal  tags  through  the  shank  bonus,  would  still  further 
protect  the  customer.  The  commitloc  wcru  imprcMod  with 
the  fact  that,  owing  lo  the  greater  Lhicknesa  of  the  skin, 
the  upplicatinn  of  cautery  to  the  sidus  of  the  animal  was 
attended  with  considerably  less  injury  both  to  skin  and 
flesh  than  wiu  tbo  case  with  the  shoulders  or  legs. 

Tho  National  TolephoDO  Company. ~The  Pull 
MaU  (iautU.  states  :  "  For  recuperative  energy  the  National 
Telepbone  Company  is  a  difficult  cot  ^mration  to  beat.  It 
bac  surrived  tbe  execratiooB  of  it*  London  aubucribers ; 
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seen  the  birth  and  ignominious  extinction  of  the  New  Tele- 
pbone Company,  which  was  organised  to  crush  it ;  pas»ed 
through  unsuccessful  lawsuits  that  would  have  ruitiod  any 
other  coro|iany,  and  successful  ones  that  would  have  broken 
a  bank  ;  it  is  in  a  fair  way  to  elude  the  uctiuu  of  the  new 
model  tramway  (oloctric)  clauses  for  at  least  three  year*  ; 
and  now  an  uneasy  feeling  is  abro.id  that  it  has  diddled 
tbe  whole  country  over  the  negotiations  for  tbe  national 
purchase  of  trunk  lines,  pocketing  no  inconsiderable  portion 
of  the  sum  voted,  and  handing  over  in  return  the  one 
portion  of  its  system  which  could  not  by  any  possibility 
ever  pay  by  iuelf,  and  which  it  would  be  glad  to  be  rid  of 
at  any  price." 

Toehnioal  Edooatloa.— The  London  County  Council 
has  issued  circulars  relating  to  their  scheme  of  technical 
education,  which  is  under  the  supeivision  of  Prof.  (Jarnotl. 
Re«ido  giving    200    minor    scholarships    to    pupils    from 
elementary  schools,  and  inaugurating  classes  for  cookery 
and  dressmaking,  it  is  intended  to  aid  the  evening  science 
classes  held  within  the  administrative  county  of   London, 
This    aid    will    uke    tho    form   of  a   payment  tor  each 
student  attending  certain  classes  a  stated  number  of  times, 
alsoanadditionilgrant  for  maintenance  of  laboratory.  Theso 
payments  are  made  in  addition  to  tho  grants  received  from   ■ 
the  Science  and    Arts  Department.     The  special  nubjects 
mentioned  for  which  assistance  is  to  bo  given  are  mathe- 
matics,   theoretical     and     itpplted    mechanics,    practical   fl 
geometry,  building  construction,  machine  drawing,  naval   " 
architecture,  chemistry   ^inorganic  and   organic),  physics, 
botany,  geology,  mineralogy.  Steam,  navigation,  and  nautical  ^ 
astronomy.  H 

Loog-DiatADce  TolephODy.  —  In  the  Philosophicat 
Magazinr.  for  August,  Prof.  Perry,  assisted  by  li.  A. 
Becston,  has  a  pai>er  on  "  Long-Distance  Telephony," 
treated  from  tho  mathematical  point  of  view.  As  it  is 
given  to  few  men,  he  says,  to  discuss  complicated  mathe- 
matical formuln  without  making  mistakes,  ho  has  in- 
structed  his  pupils  to  experiment  with  their  formulie,  fl 
using  uumerical  values  for  their  variables,  Some  of  ^ 
his  students  have  recently  obtained  numortcal  results 
which  are  embodied  in  tables  given  in  this  paper.  Tbe 
tables  show  the  limiting  distances  in  millions  of  centi- 
metres for  various  amoutita  of  leakage  and  self-induction 
(one  million  centimetres  is  equal  to  about  sjx^  miles). 
Other  tables  give  numbers  which, divided  by  ^ir  for  any 
telephonic  line,  and  also  by  the  value,  m  (depending  on  the 
allowable  variation),  considered  suitable,  will  give  the 
limiting  distances  for  that  conductor.  Those  tables  neglect 
terminal  conditions. 

Electric  Light  and  Coofcine  by  Qas.  —  Towards 

the  conclusion  of  a  paper  on  "  Cooking  by  Gas,"  read  by 
Mr.  J.  Ballantyno  before  the  North  British  Association  of 
Gas  Managers,  tbe  author  said  :  "  One  thing  is  certain, 
that  should  the  electric  light  become  the  light  of  tho 
future  (as  it  no  doubt  will  to  a  certain  extent  in  the  course 
of  time)  those  towns  which  have  been  fostering  cooking  and 
heating  by  gas  will  come  out  of  the  struggle  with  least 
toss.  In  our  case,  suppose  we  lost  tbe  whole  30  million 
cubic  feet  of  gas  now  required  for  lighting  purposes, 
we  should  still  require  to  manufacture  at  least 
12  millions  for  our  gas  stoves.  This,  then,  is  the  weapon 
with  which  to  fight  the  electric  light.  If  this  branch  o( 
our  business  were  pushed  as  it  might  be,  we  need  have  no 
loar  of  seeing  the  electric  lighi  introducwl,  because  all  that 
would  be  more  than  regained  by  the  gas  required  for 
cooking  and  heating  purposes."  This  is  a  very  candi<I 
statement,  but  the  author  ha*  left  out  of  consideration  the 
subject  of  cooking  by  electricity. 
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Lightlns  at  Halifax. — The  applicalion  of  the  Toirri 
Council  (or  permiaaioi)  to  borrow  £30,000  for  the  constnic- 
tion  of  a  cenlnl  lUtion  was  considered  on  Wednesday  by 
Colonel  iiasted,  K.E,  on  bahiiU  of  Lbe  l.ocul  Qovonimonl 
Bout).  The  application  is  made  under  a  provisional  order, 
tnd  the  Mheme  liu  been  proparod  by  Mr.  Wiltnhurst,  and 
approved  by  Mr.  W.  U.  Freece.  The  pui-inistive  area  of 
nipply  ii  Uio  whole  of  the  county  borough,  but  the  com- 
puleory  area  is  ccrUin  streets  within  tho  borough.  The 
plant  proposed  to  be  put  down  at  first  will  be  sufficient  for 
about  10,000  ligbte.  The  application  was  opposed  on 
behalf  of  several  ratepayers  and  tho  lUHfaz  Electric  Light 
and  Power  Compny.  Tlie  latter  was  formed  in  18S9,  and 
had  expended  £6,000  in  supplyinf;  a  portion  of  the  boi-oupih 
with  the  electric  light.  The  company  would  hare  opposed 
the  granting  of  the  provisional  order  had  they  not  received 
certain  assurances. 
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Rheostats. — The  carrying  capacity  and  reaiaUnce  of 
hot  wires  for  use  as  rheostat*  arc,  says  Ijii!'i.4rifs  and  Ivyn, 
worthy  of  in  restitution.  If  iron  is  uned  there  is  an  uncer- 
tainty about  the  temperature  coefficient  and  the  specific 
reustATice,  no  that  it  is  difficult  to  know  beforeband  what  a 
given  sot  of  spirals  will  do.  If  a  more  ex[ientiive  meUl  or 
alloy  is  used,  what  is  wanted  is  to  get  the  largest  surface 
with  the  least  nietal — that  is  to  ^uy.  the  wire*  should  be 
as  thin  as  i*  compatible  with  mechanical  strength  and 
durability.  This  is  often  overlooked,  and  roaiatances 
for  large  currents  are  made  of  large  wire,  whereas 
lereral  small  wires  in  parallel  would  be  cheaper.  It 
is  most  important  that  rheostats  for  testing  work  should  be 
made  up  to  exact  resistances  or  conductivities ;  so  that  in 
testing,  say,  a  100-volt  machine,  the  current  may  be 
exactly  100  times  the  conductivity  of  tho  circuit  arranged. 
This  dispenses  with  an  ampere -meter,  a  matter  of  great 
convenience,  especially  when  the  currents  are  large.  Tho 
information  wanted  is  the  carrying  capacity  of  spirals  of 
different  pitches  and  diameters  of  wire*  of  different  gangos 
ol  copper  and  various  definite  alloys. 

DMtd  Wir«s. — Seeing  that  tho  National  Telephone 
Company  may  be  said  to  bare  won  all  along  the  lino 
in  regard  to  all  competitors,  it  may  be  worth  while 
to  ask  what  is  being  or  will  be  done  with  regard  to 
the  many  dead  wires  which  are  to  be  found  all  over  tbo 
kingdom.  If  there  is  any  danger  in  overhead  wires— 
and  we  do  not  think  this  will  be  denied — the  greatest  danger 
ia  from  those  which  are  not  continually  nnder  supervision, 
and  particularly  among  these  are  those  known  as  dead 
wii«s— that  ia,  which  buve  been  used,  but  for  some  reason 
or  other  have  been  given  up.  We  quite  understand  that  it 
is  always  convenient  for  the  company  to  disconnect  these 
wires,  because  it  may  so  happen  that  within  a  very  short 
period  some  other  eulMcriber  will  enable  them  to  utilise 
sach  wires.  Still,  there  remains  u  good  few  which  have 
not  been  utod  for  a  considerable  length  of  time.  It  has  been 
iii|;i[6sted  that  if  the  use  of  overhead  wires  is  to  be  con- 
tinued no  unused  wires  should  remain  t»  fi/u  after  tbo  la|ise 
of  a  certain  time,  and  that  the  compiiny  should  be  com- 
petled  vrithin  the  limitu  of  thia  time  to  take  down  the 
wires,  and  so  lessen  the  probability  of  accident. 

■  XfOng-Dlataaoe  Telephony. — Tetopbonic  communi- 
cation  between  Sweden  and  Norway  will  soon  beetublished. 
Th«  (nods  necessary  for  rirrying  out  the  work  were  voted 
by  the  Oovsrnments  of  the  two  countrio*  in  1891,  but  for 
vanouB  reasons  tho  carrying  out  of  the  scheme  was  de- 
ferred ontil  this  year.  Prom  Stockholm  the  telephone 
line  jiassos  rid   Oerebro,   Karlstad,  and   Kongswinger  to 

ICbiistiauia.    The  line  is  composed   of  a  double  copper 
wire  3-3  millimetros  in  diameter,  and  is  suspended  from  the 
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telegraph  |)osts.  It  is  anticipated  thit  conversation 
will  be  rendered  easy  by  the  use  of  this  type  of 
wire  between  the  Swedish  and  the  Norwegian  metro- 
|toHs,  and  with  the  southern  portion  of  Sweden.  On 
tbe  Swedish  ground  the  line  is  connected  with  the  State 
telephone  network  and  with  the  system  of  the  General 
Telephone  Company,  which  uses  double  wires.  On  the 
Norwegian  side,  a  public  call  office  ba*  been  established  at 
KongKwinger  anil  a  s|>ecial  call  office  at  Christijinia.  A 
conversation  of  three  minutes'  duration  between  Stockholm 
and  Christiania  cost*  Is.  lOd.;  the  charge  being  double  for 
six  minutes.  Telephonic  communication  is  also  about  to 
be  started  between  Sweiton  and*  Denmark,  and  tbe  charge 
for  convorsAtioD  between  Malmii  and  Copenhagen  wilt  be 
likewise  Is.  lOd.  per  three  minutes. 

OomparlaoD  of  Artificial  Uffhts. — A  sonosof  com- 
parisons has  been  made  by  Mr.  0.  Feldmann  between  tbe 
light  obtained  from  ditlerent  artificial  sources  and  daylight. 
According  to  his  conclusions,  artiiicial  light  gives  the  most 
satisfactory  results  when  under  'spectroscopic  examination 
it  approaches  as  near  as  possible  daylight  in  the  character 
of  the  rays.  The  arc  lamp  and  tho  Auer  incandescent 
gaslight  arc  tho  artificial  sources  of  light  that  approach 
sunlight  must  nearly  in  nature,  but  all  artificial  light 
hiis  a  warmer  or  more  golden  tint  than  daylight.  Ordi- 
nary gns  (lames  and  low- power  incandescent  oloctrio 
tam[ks  emit  the  red  and  yellow  rays  in  great  excess,  and 
arc  consequently  still  less  satisfactory.  Tbe  percentage 
of  the  total  radiation  that  is  received  by  the  eye  aa 
light,  varies  greatly  in  different  sources.  It  is  lowest  in 
the  candle  and  thti  ordinary  gas  flame  produced  with  * 
slit  burner;  it  increases  in  the  argand  and  regenerative 
burners,  and  in  the  Aucr  burner  it  roaches  20  times  the 
percentage  of  efl'ective  radiation  In  the  caudle.  With 
incandescent  electric  lights  it  is,  however,  slightly  higher; 
and  in  the  arc  light  as  much  ns  90  times  tho  proportion  of 
radiation  eilectivo  for  lighting  to  tbe  total  radiation  of  a 
candle  may  be  atuined.  Tho  author  suggests  that  suitable 
coloured  reflectors  attached  to  arc  lamps  would  give  a  light 
closely  approaching  daylight  in  character. 

A  New  Bleotrio  Railway. — This  week  the  members 
of  tbe  Society  of  German  Engineers,  at  their  thirty-fourth 
annual  meeting  at  Barmen,  made  an  insj>action  of  the 
mountain  electric  railway  now  completed  in  that  town  by 
Messrs.  Siemens  and  llaiskc.  The  line  is  just  over  u  mile 
long.  It  connects  the  centre  of  the  town  wiih  tbe  Barmen 
Wood  and  the  elevated  part  near  the  Toollo  Tower, 
and  it  affords  a  ra|>id  means  of  transit  towards  the 
local  pleasure  grounds.  The  average  gradient  is  1  in 
10,  and  the  most  severe  is  I  in  5.  The  lino  is  double 
throughout,  and  the  gauge  is  3ft.  4in,  Keach  car  accommo- 
dates ."(6  persons,  and  in  miuipped  with  two  electric  motors 
of  36  b.[>.  The  motor*  actuate  gearing  which  drives 
pinions  gearing  into  the  rack  rail  laid  in  the  centre  of  the 
line.  The  current  is  collected  from  a  copper  conductor,  as 
in  the  usual  overhead  trolley  system,  and  after  operat- 
ing the  motors,  returns  by  the  rails  to  the  generat- 
ing station  in  the  town.  The  dynamos  genente 
at  ^00  volts,  and  the  overhead  conductor  is  carried  on 
transverse  span  wires  fixed  to  iron  pillars  in  the  town 
and  to  wooden  [losts  in  tbe  open  ground.  The  cars  araj 
provided  with  three  brakes,  and  there  are  four  ttationa. 
Tho  generating  station  has  been  designed  with  a  view  of 
dealing  with  the  local  supply  of  motive  power,  and  for  the 
operation  of  the  electric  tramways  shortly  to  be  constructed 
in  tho  town. 

Hld-Abioan  Telegraph. —This  telegraph  is  intended 
to  connect  the  C^n  with  Cairo,  and  cootiacts  Iu.t«.  ^Sx^A&t 
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been  entertd  into  to  carry  tbo  line  aa  far  as  Laka  Nyuss. 
The  MctJon  to  the  noiitb  of  ttie  itambesi  is  to  be  made  in 
tbe  tdttitory  proper  of  the  British  South  Afnoa  Company, 
but  tbe  work  of  «OTistructing  tbe  iiortbeiii  aection  in 
Nyuuland  itill  lie  carried  oit  uii'ler  Mr.  ti.  H.  Jobnston. 
The  two  sectiooa  when  completed  will  meet  at  the  [wiiit  of 
junction  selected  upon  the  Zambesi.  Tbe  whole  length  of 
litie,  for  tho  conrtniction  of  which  the  contracts  bare  bcoti 
ugned,  ia  400  miles,  and,  in  accordance  with  tbe  deoiaion 
to  carry  on  con«truction  from  both  enda  at  once,  material 
for  300  miles  hu»  been  went  to  Chinde,  while  tbe  material 
for  the  remaining;  200  mites  has  been  eont  to  Beira.  The 
tenniimii  at  tbe  northern  end  will  )ra  Xomlia,  near  BUntyrc, 
where  Mr.  Johnston  baa  fixed  tbe  seat  of  goveriimcnt  for 
Nyastaland.  The  line  will  be  carried  throuKbout  upon 
iron  poles,  and  at  the  tKiint  al  which  it  crosso"  the  Zambezi 
it  will  be  carried  to  a  height  at  which  there  will  be  no 
chance  of  the  lines  interfering  with  shipping.  The  work 
will  be  carried  out  in  a  spirit  of  the  most  friendly  co> 
operation  with  I'ortugal,  and  in  return  for  the  right  of 
aaing  the  already  eiiating  Pnrtiigueae  wiree  to  Quilimane, 
vhicb  eatabliebea  a  branch  connection  with  the  uotteni 
cout,  the  company  will  undortako  to  transmit  Fortiiftueae 
Government  meesages  free  of  coat  over  their  wires. 

Electric  Ocoking;. — The  Pall  Mall  Qa-dte  in  a  short 
article  which  savours  of  padding,  and  hard  work  for 
padding  at  that,  says  of  electric  cooking  :  "  At  present 
electric  cooking  ia  a  fait.  I'ia  trne,  'lis  pity  ;  but  pity  ti* 
'tis  true.  Ita  merits  are  much  talked  about  but  acldom 
sampled.  A  delicate- banded  lady  will  watch  the  broiling 
of  tbe  afore- mentioned  cutlet  with  curiosity.  She  will 
prod  it  with  a  fork,  and  exclaim  '  How  dolightfnl ! '  She 
foelfl  on  a  sudden  that  here  is  eomelbing  new ;  aome- 
thing  she  can  show  ofTto  hor  Irienda  in  a  dainty  drawing- 
room  at  Bayawater.  Tbe  absurdity  of  afternoon 
cutlets  i*  eulf-cvidont,  and  ahu  buys  inatea<l— an  electrie 
tea-kettle  for  occasional  uae.  There  ia  no  thought  whatever 
of  a  clean,  convenient,  economical  method  of  cooking.  No 
notion  of  its  usefulness,  no  desire  to  try  it  croaaea  her 
mind.  It  ia  new,  and  therefore  it  ia  cJitr..  It  is  a  pretty 
toy.  Yet  if  everyone  would  use  electric  cooking-siovun, 
or  even  gaantovea,  what  a  dillerunce  in  Uie  matter  of  foga  it 
would  make  to  suflering  London  '.  Nothing  but  a  course 
of  plagues,  followed  by  tbe  simultaneous  asphyxiation  of  nil 
the  fti-Btborn,  will  ever  inatil  into  the  breasts  of  the  com- 
munity such  a  communal  idea  aa  this.  Let  my  neighbours 
all  uae  smokeleaa  stoves  and  welcome — each  man  aaya — then 
my  one  poor  little  kitchen  Rre  will  make  no  difference.  And 
aoaayallof  u* — in  London."  It  would  be  intnreNttngto  know 
any  new  departure  that  waa  not  originally  "a  fad."  It 
aMDu  to  us  that  many  of  the  generally  used  notions  nowa- 
daya  were  first  of  all  obtained  by  tbe  Uixuriona  as 
luxuries,  and  descended  like  words  from  the  drawing- 
room  to  the  kitchen.  It  may  lie  cine  to  have  an  electric 
t«a-k6ttle,  but  aa  electric  wires  ramify  from  tbe  manaion  to 
the  ordiuary  dwelling- bouse,  so  will  electric  kettles  and 
other  luch'like  |Kiraphcmalia, 

UadorKToond  Teiophone  Wires  la  Haacbester. 

The  question  of  placing  telephone  wires  underground  in 
Manchester  has  not  yet  been  settled.  When  the  members 
of  the  City  Council  met  on  Wudneaday  the  aubject  was 
warmly  discussed.  Tho  Guardian  Society  for  the  Protec- 
tion of  Trade  and  tbe  Chamber  of  Commerce  had  presented 
reaolations  in  relation  to  underground  telephone  wires. 
The  former  represented  that  iho  number  of  overhewl 
wires  already  in  existence  bad  reached  a  point  threatening 
tie  public  safety.  Tbey  wore  coiuoqueutly  of  opinion 
tiiat  tbe  time  had  arrived  when  alt  telephonic  wires 
witbin  tbe  eJtjr  tboa}d  bo  laid  in  conduits  underground. 
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the   Corporation   reserving    to    itaelf    the   exclusive   ua 
of  such  conduita  or  the  leasing  thereof  on  auch  terms  and! 
conditiona   aa    it    might   proscribe;  and,  further,    that    lal 
settling  such  terms  and  conditions,  care  should  ho  taken  tol 
prevent    the    service    becoming    an    absolute    monopoly.j 
They  claimed,  Rrat,  that  the  charge  should  not  be  mor 
than  would  bo  sufficient  to  yield  a  reasonable  return  u[>on' 
tho  cost  of    supplying  the  service  ;    secondly,   that  every 
oitiy.en  prefiared  to  |}ay  the  fixed  charge  nhould  bo  secuiod  in 
his  right  to  demand  tho  ncrvice ;  and,  third,  that  tho  xervica  _ 
should  bo  constant  and  continuoUH.     Tho   memorial  of  IhO^ 
Cbamlicr  of  Commerce  expressed   Uio  opinion  that  it  waa 
essential  that  the  Corporation  should  continue  to  retain 
complete  control  over  tho  public  streets.     A  reaolul-on  waifl 
moved    that    negotiations    should    bo    opened   with   tho 
National  Telephone  Company  on   tbe   subject  of    under. 
ground  wires  ;  but  an  amendment  that,  ponding  the  reault 
of  certain  negotiations  at  present  in  progrcas,  and  tbe  con- 
aideration  of  the  petitiona  of  the  Q\iardian  Society  andj 
Chamber    of     Commerce,    it    was    Gxpodtent    that    anj 
action  in  placing  telephone  wires  underground    be   post 
poned,  waa  carried.     Thus  the  matter  stands  at  the  present 
moment  h 

U.  d'ArsonviU's  Expcrimonts.— The  oxperimont«fl 
brought  to  the  notice  of  tbe  French  Acad£mie  des  Sciences 
by  M.  d'Aiaonval  on  what  he  terms  autoconduction  of  than 
body,  have  created  a  vivid  inturoi^t  in  electrical  circtea^l 
They  bear  on  the  «nme  liolil  a.t  the  celebrated  expcrimokts 
ijf  Teala.  The  body,  or  a  part  only,  is  placed  in  an  oscil- 
lating magnetic  field  of  very  high  frequency.  Thin  field  Sfl 
prodiiceil  in  tho  following  manner  :  On  a  cylinder  of  insu- 
lating material  (cardboard,  wood,  or  glass,  according  to  tho 
dimensions  of  the  apparatus)  is  wound  in  one  or  several 
layers  an  electric  light  cable  carefully  insulated.  This 
constitutes  a  solenoid,  In  the  interior  of  which  the  subject 
ia  placed.  The  solenoid  is  traversed  by  the  discharge  of  a 
condenser  rendered  oscilliiting  according  to  the  procwa 
describeit  iti  his  paper  to  the  Soci^tf^  de  Physique  (April  20|jjfl 
1892)  As  condenser,  two  to  twelve  cylindrical  Leyden  jafi^ 
are  used,  arranged  in  two  liatterica,  connected  in  cascade, 
the  covered  HUrface  being  50cm.  high  by  20cm.  diameter. 
The  charge  is  etTected  periodically  by  a  tranaformer 
giving  about  iri,000  rolta.  This  transformer  is  excited  bg^f 
a  Siemens  alternator,  without  iron,  capable  of  giving  a 
maximnm  of  12  amperes  at  Si50  voll«.  The  frequency  is 
SO  )>crio(ls  per  second.  Under  these  conditions  the  induc- 
tive power  of  tbe  solenoid  on  any  conducting  body  placed 
inside  it  is  truly  astonishing,  m  tho  following  experiments 
show  :  (1)  Into  a  xol^noid  of  three  to  five  turns  of  a  cable 
of  eight  strands  of  8mm'''  is  placed  a  single  turn  of  copper 
carrying  a  100-c.p.  lamp  requiring  three  nm[ieres  at 
100  volts;  tbia  lamp  is  brought  to  a  dazxUng  brilliancy. 
(2)  A  man  rounds  his  arm  so  as  to  embrace  the  solenoid, 
and  takes  in  each  band  one  loop  of  an  incandeacent  Um[i. 
In  the  circuit  formed  by  his  arm  a  curient  is  generated 
Bufliciently  strong  to  light  a  lamp  taking  01  ampere.  The 
resistance  of  the  skin  is  diminished  as  much  as  [>ossible  by 
dipping  them  into  two  vessels  containing  warm  salt 
water.  ^m 

OonsaltiUB. — There  is  a  point  about  which  some  con-^^ 
suiting  engineers  are    particularly  soie,      It  is  that   too 
great  generalisation  is  made  in  many  of  the  reports  that 
are  given  to  local  authorities.     We  agree  that  the  practio^^ 
is  somewhat  dangerous,  and   may    lead   to   trouble;     nH 
is    of    comparatively     little    use    telling    an   authority 
that  one   system    will   coat   eo   much  loss  or  more  than 
another  system.     What  it  wants  to  kuow  is  tJie  system  it 
must  use,  and  the  probable  cost  of  that  system.    Gr 
credit  is  ofttimes  taken  that  a  high-pressure  transforms 
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nib-BUtion  system  is  far  and  nvay  more  ecoDonieal  tlun 
a  ktw-|>rea(ire  t3ntcin.  So  perhaps  it  is  in  extremo  cum  ; 
but  in  other  cases  tbere  in  not  a  pin  to  chooM  between 
tbe  two  t»  far  as  ccgnotny  ia  concerned,  and  in  other 
ou«a  Ui«  low-preuurc  hu  tbc  advEntage.  Vu  too 
KToat  k  sti«M  ij  laid  upon  initial  coiit,  rather  than 
Ml  accurate  account  ol  initial  cast  plus  estiroate<:l  cost 
of  cna)nt«oance  being  fpveii.  Rrory  week  almost,  if  it 
was  (leceitary,  harsh  criticisms  mtf;ht  be  made  againBi 
the  geueralisations  given  in  reports  which  can  be  proved 
to  be  mors  mitloading  than  fit  for  acting  upon.  It 
ii  a  frailtj-  attributable  to  human  nature  thai  men  in 
doubt  like  to  ^t  corroboration  of  views  expressed ;  but 
*'  too  man}-  cooks  spoil  the  broth  "  is  an  axiom  that  has  a 
wide  application,  and  report)  upon  reports  are  more  likely 
to  do  hartp  than  good.  No  two  engineers  would  do  any 
work  in  exactly  the  same  way,  yet  oilhor  would  do 
it  well  ;  so  we  still  urge  the  principle  of  selecting 
a  capable  conxuliiiig  engineer  to  prepare  plans,  and  not  to 
gti  report  after  report  upon  his  iwrformance,  There  are 
»i>ougb  capable  men  to  select  from,  and  either  would  pro- 
Tide  an  excellent,  economical,  and  work.ibIe  scheme.  Most 
of  then>  indeed  swear  by  economy,  and  thoroughly  nnder- 
stend  the  difference  between  extra  initial  cost  with  cfaeap- 
neas  of  Diaint«nanco  and  less  initial  coat  with  an  early 
ramshackle  condition. 

WeldioE  Rail  Joints. — In  the  course  of  a  [wper  read 
before  the  American  Street  Riilway  Aasociation,  Mr.  A.  .T. 
Moxham  gave  the  results  of  oxporimonts  made  at  Johns- 
town, Pa.,  in  the  electric  welding  of  very  long  rails.  Those 
experiments  were  carried  out  with  ruils  joined  solidly  und 
held  by  heavy  fishplates,  ami  they  ilomonstrated  that  for 
Street  rails  buried  in  the  ground  uxp'Uii^iori  could  be 
neglected.  Subsequently  3,000ft.  of  line  was  welded 
solid,  and  although  the  track  has  been  luliject  to  a 
range  of  t«mperutiu-«  of  30deg.,  no  linear  or  lateral 
notion  baa  been  observed.  Thi.i  line  wns  laid  in 
May.  and  the  welds  were  made  with  a  sjiecially- 
designed  Thomson  welder.  Now,  as  montioned  in  a 
[vevioas  issue,  16  miles  of  track  at  Cambridge  are  being 
mided.  The  track  hvi  been  in  constant  use  for  two  years, 
and  the  wctJing  is  being  done  without  disturbing  the  track 
or  paving,  except  to  removes  few  paving  blocks  at  the  rail 
joint,  llie  rail  is  a  heavy  girder  rail  about  8in.  deep.  Tbe 
old  fiahplates  are  first  removed,  and  tbe  ends  of  the  mils 
freed  from  rust  and  scale  by  a  hand  emery-wheel  on  a 
flexible  abaft  and  operated  by  an  electric  motor.  A  thin 
piee*  of  steel  of  the  same  shape  as  the  rail  section  is  driven 
tightly  between  tbe  rail  ends  to  ensure  eoutact.  Then 
tbe  joint  is  ready  for  welding.  The  current  neces- 
sary to  tbe  operation  of  tbc  car  and  plant  is  taken 
from  the  trolley  wire  over  the  track.  This  current 
is  employed  directly  to  propol  the  car,  to  operate 
the  derrick  by  which  the  welding  machine  is  moved,  to 
run  tbe  emery-wtiA^  before  mentioned,  and  to  actuate  a 
large  dynamotor  inside  tbe  car.  Tliis  machine  takes  the 
SOO-volt  direct  current  of  the  trolley  wire  and  oonveru  it 
into  an  allemating  current  of  300  vott4  potential.  This 
altcmatittg  current  is  in  turn  conducted  into  a  transformer, 
which  reconverts  it  into  a  current  estimated  at  four  volu  and 
4(^000  amperes.  This  current  is  then  conducted  from  tbe 
tnuiafomwr  through  1 ,000  striits  of  copper  to  the  socond.iry 
poles,  and  tbrough  the  fisbplatot  and  the  web  of  the  rail  Tho 
forcing  ol  this  great  current  through  tbe  plates  and  rail 
causes  boating  sufficient  to  produce  a  white  welding  heal  in 
two  or  throe  minutes.  The  poles  in  contact  with  the  white- 
hot  fishpUics  are  kept  cool  by  a  jickoling  of  water  circu- 
lated through  pipes.  When  a  welding  beat  is  obteincd  the 
pressure  is  applied  by  a  few  revolutions  of  a  hand-wheel,  and 
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the  fishplates  are  forced  Bgaintt  and  cemented  to  tbe  web  of  ^ 
tbe  rail.  This  pressure  is  accomplished  by  a  system  of  levers.  H 
The  poles  of  the  transformer,  the  tie  plate,  and  the  web  o( 
the  rail  are  between  the  lever  jaws.  By  such  an  arrange- 
ment of  levers  and  screws  a  small  force  applied  to  tbe 
hand-wheel  exerts  a  [iressure  of  100,0001b.  at  the  weld. 
Under  this  pressure  a  perfect  union  of  the  pieces  is 
obtained  and  the  welding  completed.  The  current  is  then 
cut  out,  tbe  machine  is  lifted  by  tbe  electric  derrick,  and 
tho  operation  Is  repeated  at  another  joint. 

Hanloipal  TelephODOB. — The  following  is  a  copy  of 
the  apjilication  by  tho  Glasgow  Town  Council  to  her 
Majesty's  Pom tmnetor-General  (ora  telephone  license :  *'  The 
liOnl  Provost,  Magistrates,  and  Council  beg  to  apply  to  tbe 
Postmaster-General  for  the  requisite  license  to  empower 
them  to  establish  a  telephone  exchange  service  within  the 
city  and  Uoyal  burtfh  of  Glasgow.  The  a|>plicanta 
administer  the  municipal,  police,  and  sanitary  afisirs  of  the 
city  ;  have  the  control  of  tho  public  parks  and  galleriea ; 
are  the  owners  of  the  street  tnimways  within  the  city  and  tht 
suburbs  thereof,  and  have  power  to  work  tbe  same;  manage 
the  public  markets  and  slaughter-houses,  and  carry  out  the 
Contagious  Diseases  (Animals)  Acts,  including  the  eatablish- 
ment  of  foreign  animals'  wharves,  in  terms  of  those  Acts  ; 
as  the  Glasgow  Water  Commissioners  they  control  the 
water  supply  ol  the  city,  and  a  widely  extend«l  area  ia 
its  vicinity  )  as  Gas  Commissioners  they  have  the  sole  right 
of  manufacturing  and  supplying  gas  within  tbe  city  and 
the  adjucent  burghs  and  districts ;  and  they  liave  also 
obtained  a  provisional  order  constituting  them  under- 
takers for  the  supply  of  electric  light  within  tho  city. 
It  is  the  opinion  of  tho  applicants  that  whenever  the 
carrying  on  of  any  undertaking  within  the  city  necessi- 
tutes  the  opening  of  streets  and  Interference  with 
drains,  sewers,  gas  and  water  pipes,  the  control  of  such 
undertaking  should  be  in  the  hands  of  the  munici|>ality. 
This  opinion  has  again  and  again  been  given  effect  to  by 
Parliament,  not  only  in  special  legislation  relating  to  ^ 
Glasgow  and  other  large  towns,  but  in  tbe  general  Acta  ^| 
empowering  local  authorities  to  establish  gas,  water,  and 
electric  lighting  works,  and  to  become  owners  of  street 
tramways  within  their  jurisdiction.  The  applicants  submit 
that  the  principles  which  have  been  laid  down  by  parlia- 
mentary committees,  and  by  Parliament,  with  reference  to 
these  various  matters  are  equally  applicable  to  the  osUh- 
lishmentof  amunicipil  lolepbone  service.  This  view  is  con- 
Urmed  by  the  re|iortrecenlly  issued  by  tbeOeneralCommittcs 
of  tbe  House  of  Lords  and  House  of  Commons  on  Rleclrio 
Powers  {Protcotivo  Clauses),  one  of  whose  recommendations 
is :  '  The  committee  are  of  opinion  thai  it  is  desirable  in 
every  way  to  facilitato  the  use  of  complete  insulated 
metallio  clrcuiu  for  tolephones,  and  for  this  end  they 
recommend  that  statutory  powers  be  granted  enabling  tele- 
phone undertakers  to  lay  their  wires  underground.'  The 
carrying  out  of  this  recommendation  would  place  tbe  tele-  ^^ 
phone  service  in  the  same  position  as  gas,  water,  and " 
electric  lighting  undertakings.  A  cheap  and  effective 
telephone  service  is  now  recognised  to  bo  an  absolute 
necessity  in  large  business  centres  such  as  Glasgow,  and  the 
present  service  within  the  city  does  not  meet  the  needs  ol 
the  community.  The  service  is  not  an  eflicienl  one,  and  the 
cost  is  oxocssive.  It  is  also  to  be  pointed  out  that  the 
amenity  of  the  city  is  being  destroyed  by  the  network  ol 
overhead  wires  running  in  all  directions,  which  are  also  a 
source  of  no  Inoonsidurable  danger.  Tbe  applicants  are 
themselves  the  municipal  authorities  of  the  entire  area  for 
which  a  license  is  being  applied,  and  consequently  no 
consenU  uitder  the  Treasury  minute  of  23rd  May,  1892, 
require  to  be  prodnc«d." 
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WESTIMGHOUSE  DYNAMOS. 


The  Westiaghouae  Electric  Oompany,  whose  tiame  is  si 
household  wonl  in  the  UniUd  States  with  referenve  to 
alecLric  light  and  power,  have  one  of  the  moat  complete 
organisations  in  the  world  for  the  stipi>ly  of  electric  iiislal 
latioo) — from  engines  right  through  to  lamps.  While,  of 
OOOlWi  the  work  of  thu  cdmiuny  is  groalest  iu  their  own 
countrj-.  work  ol  all  kind  i*  going  on  all  over  the  world  in 
tbo  tivction  ol  tlutions,  supply  of  powor-truumiseioti 
plantk  tntnsformcrs,  and  motors.  In  the  erection  of 
•tatJong  thoro  is  not  so  much  doing  at  the  present  time  in 
EurqM  bf  tbe  Westinghouse  Company,  though,  as  is 
known,  sereral  targe  Btationa-  Sardinia  street  being  the 
raoet  noticeaUft — Imv«  been  equipped,  ilut  in  England 
and  Europe  generally  a  very  brge  litisiness  is  being  done 
In  transformers  and  metun — in  uct,  ior  meters,  we  su]i[M!itr 
tbe  supply  of  the  Shullenbcrger  met«r  is  one  of  the  Ui^eat 
businesses  in  England  in  this  kind  of  apjuntus.  We  uw 
recently  a  statement  of  four  days'  onlars — 8tb  to  12th  of 


WniniigliiiuM:  nirxt  Llirmit  tUlliiii)  liaiitntur. 

this  month — (or  450  meters,  jicrhaps  nilhur  an  vxception,il 
run,  but  one  which  sorvcs  to  imlicato  tbo  activity  oi  this 
branch  of  the  electrical  businsss.  TrAiisformers  idso  form 
a  largo  hnncb  of  work,  as  the  Woatinghouso  transformer 
has  a  donrredly  good  name  for  hii^h  cfHciency  and  very 
Bmill  drop  in  the  voltage  between  high  and  no  load. 

We  have  thought  it  would  be  interesting  to  illustrate  a 
few  of  the  most  used  types  of  dynamos  and  motors  of  tiie 
Westinghouse  Company,  now  so  largely  em[iloyed  in 
ecDtral  light  and  jiower  station  work.  Public  attention 
has  been  tunivd  to  Chicago  a*  tbu  embodiment  of  Am^iCiin 
ingenuity  and  engineering  skill.  Hero  the  Wcstioghouso 
Company  shino  conepicuously.  It  was  this  company  that 
obuunod  the  order  for  lighting  the  exhibition,  and  there 
are  working  at  Chicago  12  l.OOOh.p.  generators,  besides 
exciters  and  other  machinery,  making  a  total  of  some 
13,000  h.p.  used  in  driving  the  Westinghouse  dynamos. 
Tbe  illuitration  shows  one  of  these  1,000-h.p.  machines 
belt^riven.  There  are  six  such  machines  direct  coupled 
to  Wettingbouse  engines,  and  six  others  driven  by  other 

SmopW*  engines  by  belts.    One  inimenEO  Corliss  engine 
Irivea  two  of  those  latter  dynamos,  tandem  fashion,  with 
a  "ridor"  belt — the  largest  instance  on  record  of  ridet 


bell  driving,  bdng  3,000  b.p.,  transmitted  by  two  belt* 
running  on  the  same  engine  pulley. 

Each  of  these  dynamos  is  capable  of  supplying  1S,000 
lamps  of  16  u.p.,  no  that  with  Hjiare  dynamos  there  are  over 
ir»0,000  lamps  lighted  by  the  Westinghouse  Company 
alone.  Tho  armature  oE  thoso  machines  is  double,  in 
reality  being  two  armatures  si<le  by  side.  It  is  about  8fL 
high,  and  has  very  wido  bearings.  It  is  driven  at  200 
revolutiouB,  and  gives  current  at  2,000  volts. 


Tfl'u  FhMtToUa  Uolor. 

These  dynamos  are  all  made  self -regulating,  to  give 
uunstaiit  potential  at  any  load  in  a  manner  somewhat  similar 
to  compound  windings^tbat  it.  by  the  means  of  coils  whose 
lipcRiid  function  is  to  increase  or  decrease  the  voltage  as  tbo 
loiid  rises  or  falls.  These  dynamos  are  now  being  made  for 
speeds  as  slow  as  90  ruvolnlions  for  2,000  volta. 

This  Westinghouse  alCornalor  is  used  at  Chicago  for 
two-phaso  currents  displaced  a  quarter  of  a  phase  for  driving 
motors  and  power  transmission  generally.  By  a  slight 
rearran<{ement  of  tho  armature  on  the  abaft  it  wd)  give  the 
usual  alternating  mirrent. 

The  KwiLubliganls  iisoii  in  conjunction  with  those  dynamos 
art;  most  magnificont  affairs,  built  of  white  marble,  and 
tittol  with  polished  motal  instruments  enclosed  in  plate- 
glass  frames.  Alt  tho  connections  are  made  below  the  sur- 
face, and  no  contact  can  be  made  or  shock  obtained  by  tho 
hand^.  The  connections  are  made  by  double  plugs  Ktting 
into  holes  making  contact  behind.  In  switching,  all  the 
connections  are  made  before  the  current  is  switched  over, 


TeiU  Motor  In  Pvti. 

and  only  when  all  tho  combinations  arc  made  and  ready  is 
the  switch  turned.  This  makfis  the  switching  very  conve- 
nient and  very  safe.  In  the  great  switchboard  at  Chicago. 
there  are  over  1,000  instruments  mounted  on  tho  white 
mai'ble  slabs. 

Although  for  electric  lighting  the  alternators  are  most 
used,  for  that  other  great  tirancn  of  electriaal  engineering, 
electric  niilroadx,  direct-current  generators  and  motors  are, 
of  course,  employed.  We  illustrate  one  of  tho  standard 
tyjie  of  Wostiughouso  diroct^urrent  generators.  These  arc 
made  in  four-uole  type  up  to  350  h.p.  or  so,  and  to  BOO  h,p. 
in  the  six-iwle   pattern.     Usually,  these   are  compound 
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•t&mped  out,  and  the  coJIa  are  iiauaUy  lathe-wound  and 
■lipped  into  ilots  on  tbe  arouture,  and  then  sijueexed  into 
ahapo  hj  a  iii>ccial  tool. 

Amongst  tho  most  interesting  of  tbo  WoNtinghmue  iir»' 
ductions  standi  the  T«»la  ftlternato-curront  motor.  Very 
great  tbinKs  are  expected  of  this  motor,  and  Mr.  R^ginAld 
Beifield,  tfae  Weetingfaouse  Company's  London  engineer,  nt 
their  officos,  32,  Victoria-street,  Westminster.  rc^porU 
tba^  h*TiDp  seen  the  alternate  current  motors  of  Drown, 
Oerfikon,  and  others  in  Europe,  the  Westinghouse-Teala 
motor  has  proved  iUeK  (ar  more  piuctieal  that  any  that  be 
ban  yet  seen  in  l^uropo.  The  Tesia  motors  are  made  in 
tvo  general  stylos — small  motors  up  to  10  h.(i.  on  the 
simple  two-pbase  system,  and  large  motors  up  to  r)00  h.p. 
or  so  o(  a  combinod  alternate  current  now  exhitiiccd  for  the 
first  time  fn  Chicago.  We  illustrate  the  small  Tesln  motor 
as  it  appears  in  work,  and  also  taken  to  i»ecea  showing  the 
armature.  The  motor  atarta  with  a  very  strong  torque, 
and  usually  starts  easily  at  full  ioai}. 

It  will  be  remembered  that  tbe  Weatinghouae  Company 
have  recently  started  a  tO.OOO-volt  power  trans  mission 
plant  at  Pomona  for  transraissiou  38  mlle«,  which  we  have 
already  mentioned.  This  im|>ortant  inatallation  is  on  the 
two-phan  eystem,  with  tho  new  motoi's.  We  think  theie 
might  be  a  good  d«>1  of  such  work  <3one  in  England  if  any 
engineer  were  andacioua  enough  to  intro<luco  tbo  two-phase 
currents,  as  this  tyelem  is  found  bettor  than  the  thrcc- 
phasa  for  lighting,  and  very  much  more  convenient  for 
motore. 

Not  content,  however,  with  the  nimple  alt«riiat«-curreiit 
system — single-pbaae  or  two-phase— the  Westinphouse 
Company  are  now  perfecting  a  combiued  system  of 
alternate  and  direct  current  diairibnlion  which  will  bid 
fair  to  revolutionise  present  melhoils.  With  the  com- 
bined two-phase  roachinCit  they  can  prnduco  not  only 
bigh-presHUre  alternating  current  for  Ira iin mission  and  low 
pressure  for  lighting,  but  current  for  alternate -current 
motors,  and  also,  by  special  transforming  arrangements, 
low  pressure  direct  current  for  charging  accumulators,  for 
ordinary  motors,  or  for  chemical  decomposition.  Tbe 
system  holds  out  great  promises  for  the  future.  For  it 
can,  we  think,  be  said  that  only  when  such  a  complete 
installation  is  at  work  for  town  supply,  and  for  every 
purpose  that  customers  can  ilosire,  arc  engineers  making 
tbe  fullest  lue  of  all  the  advantages  of  a  central  system  of 
eleotrical  distnbution. 


THE  PBACTICAL  MEASUREMENT  OF  ALTBBNATING 

ELECTRIC  CDRBENTS.* 

Vr  PSOr.  J.  A.   FLEMING,  H.A.,  D.SC,  F.A-B. 
LECTURE  L 

TmK   MliAKCKtHSST   UF  ALTJHLIAtlNO'ClTlUlEaT  BiKXItUTU. 

The  subjecl  on  »-hii>h  t  have  undortakon  to  unenk  ta  you  in  this 
and  three  lucccDdmir  loctni'Os  ii  the  pr»ot[c(iJ  intuxniroinaDt  of 
Bltcmalint;  eiootric  curronUi.  Tho  IlinlU  of  tlmn  at  nur  diii[io*nl 
Wilt  not  pormH  mo  U  deal  with  lli«  nutjHUon  of  oleotrlc  mosnuro- 
mnnt*  in  jiciuni,  far  1e««  to  discus*  th«  oleineotary  |>rinoi(ilM  uri 
which  *11  J.uch  ■nSMureinenU  depend.  I  shall  lAke  ft  for  (-rsriUxl 
IhM  j-ou  are,  at  Any  rale,  faRiilisr  with  the  fuDdaiaeQtsl  (acM  con 
oernlnif  tho  production  of  *)eotrlc  currents,  and  moat,  if  not  all  of 
Tou,  (lunlllar  with  the  prooessw  and  jnatrDtnenlB  used  in  tho 
niMSUfsnent  of  ooulinaous  or  unracylng  ourrenta. 

The  messuremeDt  of  altemalinK  or  poriodlc  tnrrcnts  iovolvea 
prooessesand  ideas  which  are  somewhat  morn  difhcult  Ui  maator 
than  tbe  simiilo  ooooeptions  wMch  aio  aulliclont  to  guide  un  In 
deaUng  with  unvaryinff  curreat«.  It  is  townrdu  the  elucidation 
of  these  special  difliciiltiai  that  thcan  locturoa  will  bs  directed  : 
and.  kec^inK  in  view  the  Bpsclal  reqalrouicnts  of  ptsollcai 
on^MT*  dealing  with  altomating  currents.  I  shall  addrsos  myaeU 
entirely  t«  the  prnetlcal  quMtlon  of  mensureinont,  leaving  ont  of 
account  altogether  theoretical  tnattera.  The  practical  incBsurC' 
ment  of  alternating  curroni*  is  a  very  important  nubjcct,  beoanie 
probably  by  tar  Uia  laraer  portion  of  the  electric  liKnting  of  tho 
world  Is  now  oondnoted  with  sllemating  curronia,  and  (omo  of  tho 
latgett  selismes  of  transmission  of  poa-or  that  oio  io  procsu  of 
davelopment  or  already  completed  are  being  corned  out  by  moani 
of  alMroatlne  ourraits. 

Our  first  duly  will  be  to  b«Kin  with  some  familiar  dsHnitionii 
which  will  msko  clear  the  mconln?  of  the  terms  to  be  employed. 
Whoa  a  oond actor  is  traversM  by  an  electric  current  we 
kaow   that   certain    phyiical   eUects   are   produced.     We    know 

Csator  lecleree,  delivered  before  the  Society  of  Art*. 


nothiii];  about  the  real  nature  of  an  electric  curront.  All 
llml  »<i  can  ilo  it>  to  measuTO  the  degree  or  amount  o(  the 
phyoioal  eOeola  it  produoes.  Two  of  Uieso  offocU  ate  at  once 
evident  on  very  simple  inveatij^tion — namely,  that  the  current 
hcatu  tho  conductor  and  producer  around  it  a  ina(;notic  field.  The 
momont  wo  bogia  to  invciiti([ai«  those  i-iroote  wo  And  that  the 
doctrlc  current  may  bo  cither  in  a  variable  nljil*  in  which  progtOB. 
sivo  chan(jm  arc  lakinK  place  in  tho  oflocta  produced  by  tluit 
ccirrcnt,  orit  maybe  a  steady  or  anvaryinK  condition  in  which 
tliu  (ilVecta  roinaln  constant;  or  It  may  give  ciidonco  o(  Ix-ing 
poriodio  in  its  riatiire— that  is  lossy,  the  electric  current  rany  i-ary 
in  Htren^th  and  in  direction  in  a  periodic  manner.  When  any 
cycle  of  Dpcrationa  taken  plaoe  in  such  a  way  that  any  nlven  etiect 
I'uni  throu);h  i  serica  of  ehangee,  we  speak  of  the  periodic  time 
of  that  olToct,  mcanintt  by  that  term  the  time  in  whioli  the  whole 
oyelo  of  nporationi  is  completed.  Also  we  ^peak  of  the  frequency 
of  tho  change,  meaning  by  that  term  the  mumbor  of  cycles  com- 
pleted In  a  Moond.  A  fmiilhar  illustration  of  the  nne  of  thews 
lernis  may  be  drawn  from  music.  In  the  cose  of  a  musical 
*oand,  the  attini;  or  the  air  in  the  filpe  runn  throufih  a 
certain  cycle  of  inovemaut,  and  the  peiiodic  time  of  the  note 
ia  tho  time  of  completion  of  one  complete  vibration  nf  the 
■tring  or  of  the  pwrtlclea  of  the  air ;  tlie  treoueucy  ■*  the 
number  of  completo  vibrations  per  seeond.  The  middle  C 
of  the  piano  has,  or  may  have,  a  froneoncy  of  -256.  the  octave 
below  that  138,  the  octave  below  that  64.  In  the  coic  af  electric 
currents  which  are  periodic,  the  *l«onslh  of  tho  electric  current  U 
ohaiiciu),'  from  instant  to  inalant,  and  It  i*  periodically  rci-ernod 
in  direction,  Applying  the  above  lernis,  we  speak  of  the 
trcijuency  of  the  current,  meaning  the  number  of  complete  cyelee  In 
a  second.  For  innlaneo,  tho  altorDating  current  sn|>plied  to  this 
locture-room  frciii  Doptford  hoa  a  frequency  of  about  'H,  uhich 
corresponds  to  the  lower  F  on  tho  naa  clef.  The  curtents 
employed  in  tho  eloctnn  tltrlil,ln][  of  Rome  ai«  about  an  octave 
lowor~nHiiie1y,  40  in  frvifuoncy. 

You  may  picture  to  yoantelven  the  dUfurenco  between  a  eon- 
tinuouH  and  an  altornnttn;;  current  t»  similar  to  the  difference 
hctwocn  a  noii'tlilal  and  a  tidal  river.  In  the  esse  of  a  nou-Udat 
river  the  wateri  How  on  alwayn  in  one  direction  —down  tlie  rivor  r 
but  in  tho  cnae  of  a  tidal  river,  iiuch  aa  the  Thames  at  London 
Itridtre.  the  dirtxttion  of  the  flow  of  the  water  ia  periodically 
reversed.      \Vhon   ««  hi«   doniinK    with    |>oriodtc    currents    or 

Kriodic  R.M.F.'s,  it  is  veiy  oonveniant  to  roproMin*.  thcMi 
mean*  of  cuireiit  cnrrm  or  E.M.F.  cuives.  To  do  this 
we  lAhe  a  hcirii'OiitsI  lino  to  re[>rescnt  the  i«riodlc  time  of 
the  current,  and  dividin);  this  line  into  a  number  oj  tmialt  e<|ual 
parts,  wu  erect  (lerfwndicularii  at  each  point,  pro(Mrtlonsl  lo  the 
atreo;^  of  the  ourrimt  or  to  the  E.  M.F.  at  that  instant ;  joining 
tho  tejis  of  those  lino*  by  a  curve,  we  have  an  E.M.F.  or  cutnmt 
curve.  Wo  then  may  qieak  of  tho  lnst«ntaneous  value  of  tho 
current  or  E.M.F. ,  meaning  thereby  the  value  tl  has  at  any 
instant ;  or  we  may  speak  of  the  mean  value  of  the  carront  or 
E.M.F.,  meanln)^  thereby  the  aver^o  vslue  wbieh  it  has  duHnK 
the  |>eriod.  It  is  alio  necoBoary  to  consider  another,  a  rather 
more  complicated  kind  of  avomge.  which  is  called  the  «(|UHre  root 
of  the  mean  aqnaro  value.  This  ia  Dblainod  by  takiii)*  the  mean 
of  the  sijuaros  of  all  tho  initantanooua  vatuoi  taken  at  the  eijui- 
distant  intervals  during  the  iierlod.  and  then  taking' the  square 
root  of  this  mean  value.  To  avoid  constant  repetition  of  this 
cumbersome  phrase,  the  square  root  of  the  mean  of  the  squares  of 
the  equidistant  valuaadurinu  the[ierlod,  we  shall  call  It  shortly  tho 
Vmean  equate  value  of  the  current  or  K.M.F. 

I'resenllV  we  shall  vcc  why  it  la  that  certain  instruments  give  us 
thin  ynioan  squsro  value.  It  is  imi»rt»»t,  numotimeii,  to  be  able 
to  draw  those  current  curvea  for  any  altornatine  current,  and  this 
has  been  done  by  many  observori,  notably  by  Duncan,  Ryan,  and 
n»pkin«oii. 

In  Fi^.  I  wo  have  a  diagram  of  an  apparatus  used  for  this 
purjiose  by  lir.  Hopktnson.  On  the  tJiaft  of  an  alternator  Is 
jilacod  an  uboiute  disc,  having  at  one  point  ee  its  circumference 
u  niirrow  featlier  of  brass  liufr  in.  As  the  ebonite  dice  i*  carried 
round  by  tbe  machine  tho  brass  edge  is  made  lo  complete  ihs 
circuit  between  two  metallic  brushes,  wblah  press  against  the 
ebonite  disc,  and  tiie  instjint  when  this  ooonrs  can  bo  determined 
by  viryinft  the  poaition  of  tho  brushes.  l^connecUnsan  electro- 
meter with  then  bruahoB  in  the  mannor  shown  In  Fig.  2,  tho 
electromotor  gives  ue  the  measure  by  tla  deRection  of  tJie  instan. 
taneoos  value  of  tho  E.M.F.  of  tho  machine  at  that  one  particular 
instant.  By  ehilting  the  position  of  the  brushes  we  can  measure 
tho  E.M.F.  at  equiFdlsIont  intervals  during  the  period,  and  then 
plot  out  the  E.M.F.  curve.  In  the  same  way,  by  measuring  the 
instantaneous  value  of  the  {WtcntialditTcrence  between  the  ends  of 
the  resislsuee  traversed  by  »u  altcniaticiK  current,  we  can  do- 
lineata  the  form  of  the  current  curve  fur  that  purticuhu  current. 

In  Fig,  3  arc  shown  E.M.F.  and  eurrent  cun*M  tor  a  particular 
nitcmator.  and  it  will  be  scon  that  thoy  are  highly  iireguhir 
Gurroi.  Wo  have,  in  the  neit  place,  to  undorstand  what  it  la  that 
we  are  abloin  general  to  moosuro  in  dealing  wiih  alternating  cur- 
rents. When  tho  altomating  current  flows  through  a  wire,  wo 
may.  by  moans  of  the  Instrument  above  described,  doiormlnft  tJie 
instantaneous  values  of  that  ourront.  But  this  Is  not  what.  In 
general,  wo  wish  to  do,  neither  are  we  much  ooncemed  wltli  tho 
true  mean  value  of  that  allemHtitig  current.  In  by  far  the  Isrifsr 
riuTuber  oF  esses,  the  only  lhin(-  tliat  we  want  to  liiiow,  and  the 
only  thing  that  we  are  able  to  moasure,  is  the  >/mean  square  value 
above  eiplaiued- 

Wheo  an  electric  cnrrent  Hows  through  a  wire  it  hoa'a  it,  and 
the  rata  of  produetion  of  heat  is  any  instant  proportional  to  the 
H^qaro  of  the  current  strength.     IlencD,  if  tho  current  itrength  ia 


I 


THE  ELECTRICAL  ENGINEER.  ADG0ST  18,  1893. 


163 


UM&utawiliutMitta  ln«Uint,  the  lotol  qakntilyol  beat  pn>. 
dUBafntlB  wMh  kDJ'  Kivon  time  Is  (iroportionaj  to  the  meiin  of 
AeaqiMKof  Utocirrrant  i>t.r«ngth.  Under  lti«d  e«m]ition«  lh«  t«m- 
pcralura  which  the  wire  will  BMume  will  ile|.i«iiil  upon  lliU  moan 
MjuaiD  vfJu«  of  ttio  uurruiil :  for  the  wire  uttaiiis  iM  liiiiil  tom|iara- 
lant  when  Uiere  U  u  balancu  butwocn  the  rota  nt  which  the  hoat 
^meniled  iii  il  and  the  rate  at  which  the  hont  hiia  lout  by  U,  TIic 
wire  losM  but  in  thr«e  ways  — by  ccnvootion,  by  rndintlon,  and 
by  condiKitKin.  If  a  wivo  i>  encIiMcfi  m  n  tiibn  in  ane-h  n  wsy  that 
convectJon  b  prcvontod,  then  the  wire  attAina  n  final  «)«[«  of 
t«<npentare.  when  tborv  i»  a  balance  between  the  mw  ftt 
wfaicb  the  wire  lnr«ii  h«At  by  nuliatlon  and  i;ain»  it  by  internal 
Kenoratlon.  (fniler  that*  eonditionp,  the  teiapemturo,  and 
tbetefore  the  teiif^.h  of  lLa  wire,  is  <lct«rminsi,  not  by  the 
averatm  but  by  lbs  mean  ii(|uaro  of  Cho  current  atronKth. 
If,  Iharcfore,  the  current  i*  an  a11«matinif  current,  thn  nnal 
temperature,  and  therefore  the  Inntfth  of  the  wtro.  onabloo  at  to 
iDQUoro  (hi*  moan  mjunro  value  n(  tbo  current.  In  thn  name  way 
if  two  conductor*,  one  of  wbSrh  ii*  livei)  and  the  other  movable, 
kre  Iravnmed  by  the  aatne  electric  current,  tlie  eltxilru  dynamic 
r«puUlon  or  altraclton   between  tboBe  two  oanttuctors,  due  t4>  the 
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magnettc  field  around  thoni,  bocoinod  h  niuu-urij  ul  the  winie  luoun 
•qnftre  vnloo  of  the  cntront,  for  at  any  ln»bai>t  t^e  etrcNi  between 
tlm  conductor*  i>  uroportloiui)  U>  thewjuvuol  the  current  Blt«D|{th 
dflwinif  throuirh  ifieni,  and  il  tbu  cumjol  ie  laryiti);  from  momont 
to  moment  the  a^'orBge  raluo  of  this  KtreM  in  n  moiuiiirc  of  the 
mean  of  the  nqnaro  of  the  cunont  utronKth.  Wn  may  tl«ii«farc 
cni)iloy  either  of  thevc  two  phyaioal  nlTccta.  the  heating  nf  a  wlio 
by  n  current,  or  the  niutuiil  utrcM  botwoon  tun  coiidiicl«i« 
Iraiwed  by  Ihn  wtino  current,  U>  tiieaeuro  the  nicjin  Ht|iiare  value 
el  that  ]ierli>dl<:  curitint. 

So  niucb  beini;  underptouil,  il  in  now  )K>mib]H  Ui  | mini  out  to  yon 
what  we  mean  by  an  alternslin^  torrent  ol  uno  iiin|iore.  A  coii' 
liouonr  current  ol  one  ampere  has  boon  lU'lincd  by  tho  Baud  of 
TiHdu  l.'iMnniitl«e  iu  an  unvuryinK  current  of  oloctiicity  which. 
when  )iawe(t  through  u  lolutlon  of  mlver  lult,  ite|iocit*  '(M)illH 
gramme  of  nilvor  t>et'  Mconcl,  or  tlrJ-tH  ^-laniinck  )«r  liour.  Thin 
muy  bo  taken  wi  the  liraclical  detinitlnn  of  what  m  incanl  by  an 
doctricol  current  having  >i  utrenifth  of   one  >un|iere  when  thnl 
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cnrrant  in  on  unvnryini;  current.  An  nltenrntlnif  cnirunt  CHiinut, 
bowever,  beeelimnlvl  hy  audi  nn  eleetrO'CheinicHl  nielbod,  but  it 
it  defined  u  tollowe  :  An  attematiTi)'  current  of  one  amperu  in 
nnderttood  10  be  a  periodic  current  whieli.  when  (uinfed  through 
a  «induetor.  brtni;*  thin  conductor  t«  the  siuno  final  aleiidy 
tcniipciacurc  a*  nn  unvarying  current  of  ono  umporo  would  do 
wlinn  jnafod  through  It  under  Ihv  aoinu  condition*.  It  ia  there- 
face  an  atlernatini^  current  whoao  %^nionirM|u«ro  value  i«  unity, 
aHuwioft  tiie  intlAnlanooun  value*  to  be  liioaoiired  In  frHcUon"  or 
numpleR  of  na  ampere.  Haiini;  deliriud  our  unit  ol  alturnHl- 
iny  current,  and  tno  two  (.utrtiuubir  {{enund  luethoilii  ut  the 
s/bom)  W]iiM«  value,  1  may  vbow  youlwouiperimenleilluBtiatiDK 
ueMlftcta. 

Before  me  i*  an  in>trumcnt which  I  have  cloitfocd  for  •omo  other 
purpOMa.  but  which  I*  jnnctically  nn  appaiutu*  for  tho  inca«ur«- 
■wot  ol  tba  vspantloii  of  a  wirw.  If  yon  look  at  It  you  will  are  It 
OOtMieU  of  a  wooden  eland,  A  h.  Tilt.  4,  having  a  iilldlni;  rod,  a, 
Alone  end,  pualied  fonward  by  a  ulctouieter  ecrew,  M,  and  at  the 
Mber  end  a  iiyhlcm  of  tctt<ri>,  c.  rt,  t,  uioiinK  a  ulrrur,  ni.  froni 
■bicb  a  rny  oa  light  i«  refledcd  on  to  the  Mrwa.  The  micio- 
'  tod  and  the  ayKlcta  of  levers  are  eonnooted  by  a  very  liue 
Dppea-  wire,  if,  about  l^in.  long.  On  ptuwiiig  a  coiiLiuiuiuB 
^ieimeiiit  of  electricity  through  the  wire,  you  ««  the  spot  uf  liuht 
on  tlie  MTOCA  dianiio*  it«  position,  indlcntin),-  that  tlie  irire  hua 
ftloo^iUcd.  I  can  Uieci,  by  oMuni  of  the  kiow,  bring  tlic  ifiot  of 
Hlthl  bwk  to  ito  old  poutlion,  and  ihua  idgbiuio  lite  Sonf^tion  of 


tho  wire,  and  therefore  it*  mean  temiierature.  rerforminK,  then, 
the  same  ot|)orimcnt  with  an  allernatlni;  curient  which  la  lutiaatea 
to  dive  the  «ame  exp.kniiion  lo  the  wire.  1  know  that  I  have  now 
pHtialni;  through  the  wire  an  alternating  current  ol  which  the 
^'  mean  square  value  is  c<iual  To  tho  value  of  the  eontlniioua 
current.  Such  a  thoritial  mxtrumr^nt  may  bv  nxxlified  in  many 
way*,  and  we  shall  presently  um)  tho  (orinu  it  aatinme*  1  but  in  Ml 
of  them  tho  aame  principle"  ai-e,  in  piaolice,  employed. 

In  the  next  place,  let  ni«  dirc.'t  your  uti«ntion  lo  another  apptt' 
ratua,  int«ndecl  to  illniftrnt<i  the  picctro  dynomometer  method  of 
mMauring  allemating  purrente.  An  electro  .dynamometer  I*  on 
ln«trument  which  cuneii!<«  of  two  coiln  of  wire,  one  of  them  tlied 
and  the  other  movable.  In  tho  opriarntus  befnie  voii  I  ho  Ino^'sbl8 
ooil  il  hung  up  by  a  ateel  wire.    The  movable  coil  is  pUoed  wilb 


^ 

1    1        III 

I  1  U  1  1 

3:,L_i_::x:: 

'  -      toU 

U-i 

3s-     --X 

"1   1     "^   1 

li 

'   ,±::±-: 

no 

j?it  ^i  r: 

1 

X 

^ 

x{:i^^- 

p 

.  — 

i. 

m- 

-I 

i""  "£ 

--±T 

:::: 

-  v^^ 

-+:-_--r:| 

^  ^  i' 

-s^-*-  L- 

-\-.  v..  I| 

.  . . 

W 

J  I4- /U- 

i'^"'^_ 

'-H^F--f --;.- 

. 

"  *  T^   1 

1        1     '   .K-itn 

0      '    ■        (OH 

•"  V  !<►  1   1  M  :■    1  f  I  "ki      i^J'.'Lvr' 

-S-| 

1 

.  -1_  -  — 

?-"- 

■  1 

_'  ^    J 

0 

I  >i 

1   ic  * 

1 

Xii    X^  a/  (- 

<J 

e-3 

'  TjpeBC 

1      \  1  '  "    ''' 

>: 

al     LJufi 

-4-1-"" 

i      /  y      1 

■ 

^ 

*■        4   //'        i 

« 

lite 

"iaiTE 

> 

1 



::::_ 

-"--Se:::::: 

-i^'-- 

i::  : 

-  -i___ 

■--) ff- 

f 

Pin.  .^ 

ita  AXIS  nt  right  anKle"  lu  thut  of  tho  tixed  coil,  and  when  one  and 
the  came  curi«nt  in  (KiaMid  thiough  the  coil*,  tho  movable  coil  tend* 
to  turn  round  eo  ua  to  place  tto  axi*  In  lino  h  Ith  that  of  tho  other  ; 
but  by  twUting  round  the  Biia|>0'idinK  nit«  wo  can  bring  tho  coila 
back  lu  tlioir  original  (lOiiition.  and  tbin  amount  ol  Iwiallnglaa 
mcn«ure  of  Ihe  mcon  «)uaro  value  of  the  c«rn3nt  olrenglh  llowlng 
through  the  coIIk.  If,  i.hoioforo,  tho  current  \urie»  fiom  instant 
to  iuetant,  the  (arccuhiHi  Ir  I'cimiicd  to  hold  the  movable  cuil  in 
nny  given  poailion  vnricx  an  the  average  of  the  iH]Uare  of  the 
■trengtii  of  the  )ierio<lic  curront.  Hence  by  moans  of  these  inn tru' 
monla,  oa  by  means  of  the  hut-wiro  apiiarntuii,  wo  cun  measure  the 
mean  M|uaro  value  uf  the  (leriudic  current.  ^VhIl■>l  I  have  thia 
ioxtriimcnt  before  mo  1  will  point  out  one  tacl<  whi<-h  i*  of  iiructical 
iiii|.H>rlanr«.  \\  e  know  that  if  a  copiwr  plalo  i"  hckl  in  front  of 
an  Hllernatlnt:  e!ectionia|!Tiet  it  ■■  repelled,  uihI,  iiimllarly.  If  a 
copper  plali'  i>  behl  neu   (he  inuvable  cotl  of  Ihi*  dynamomcUr, 


M 


-e- 


J. r^ 


Vwt.  i. 

it  In  Uko  manner  rcuoU  the  movable  coQ  when  tliut  movable  COH 
in  iravencd  by  an  allirnating  rnrrcnt,     I  i-hall  afl«rwardx  have  t« 

tioiiit  onl  (lie  p'ufliici'l  lni|>o(tnnce  of  ihfi  fact.  On  the  table 
ofore  me  are  nmny  dillcrenr  kindu  of  electro  dynamomelerc, 
which  have  been  Jem  lo  me  by  Mc**r».  Sieinrni  Bro*.,  and  you 
will  he  ublo  to  eiaminu  Ihem  afterward*  1  In  lytch  nuo  you  will 
nee  that  thorc  is  a  fi^ed  coil  or  coile  of  ■  ire  which  can  he  tra>  erred 
by  tlic  current  to  be  mensural,  and  a  KutjNiiiclod  coll  which  iaalao 
navonod  by  the  luimu  current  which  pawiw  throu^'h  lh«  fixed  coiL 
The  iiUH|iondcd  coU  is  huni*  up  by  u  uieci  spring  which  real*!*  the 
nioveinont  of  (.ho  movable  coil,  M'hun  (he  current  imsMiH  Ihiough 
the  instrnmcnt,  tho  movable  coil  u  twifllc<l  round,  and  tbe  amount 
of  lorxion  ithich  hw  to  bo  applied  to  it  lo  bring  it  back  to  It* 
original  puailion  l»  tli*  mcoaui*  of  iho  luCMi  vquaro  value  of 
ourrwl  strength. 

Before  going  on  to  diwun  in  detail  Tarioua  oloMce  ot  pructical 
instrument*  wblch  (t«|wiK]  Di«n  the  pri»ei|ile*  just  ciptuincd,  it 
may  be  coBveulanl  lo  i^x*  nere  a  briol  clamificatton  of  oleciHc 
inearuring  iiietninienla.  'Ilie  table  below  will  ahow  that  tbct<e 
instiumenta  may  be  cln*aille<l  >rit«  xix  diviaion*,  do)>cndiDg  on 
the  kind  of  quantity  they  era  iotendol  (o  mcatmrc.  Thcj^  may 
nlio  bo  cloeaificd  into  K>'e  tjiedee*  dei^nding  on  the  particular 
pbyaical  principle  which  U  eBi|Aoyed  In  Ihe  iiiFtrumanl*.  It  i* 
not,  however,  eiery  one  of  all  poeable  rarielicv  of  nuch  iiiKtrnmenti 
that  «xi(ta.  TboM  InrtrueMnle  «hicli  huve  practkiilly  been  meii« 
ore  Indicated  by  .f  in  the  loltowing  toblfi. 
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Ammnw9  or  oiuO 

rnitmetei* / 

Voltin«t«ni  or  pree-i 

caremeMrs   / 

OhmmoWr*   or    re-\ 

•InMnc*  oMtn  ...f 
Coloumb  inct4r«  orl 

i]u»nUlymet«n.../ 
Brg  moUnor  eneiiKir^ 

metere / 

Wattmeter*      ot\ 

power  DieHn / 


Jl 


ta 


TtikJDg,  then,  lh«  Aral  apacto*  of  In «tnimonUt— namely,  thtwe 
d«pen(I>ii(c  on  eleotr»4ynanilo  force— I  will  proceed  to  diwctibo 
tbe  valaablo  iniitnitnenle  tni-eotwl  hy  Lord  K«tvin.  Bnnully 
«]ie*kinfr,  th<M  ioitrumeatB  tnay  bo  rteticribtil  »<■  olectiu-dyiinmo- 
metor*  m  which  thcio  are  four  fii«d  coiln,  nround  or  betwevn 
which  nre  plaocd  Iwo  mevnblo  coiU  ntlochcd  to  >  bniiuice  &rm. 
Before  me  on  llio  Ubla  ore  some  lino  cinmpln  of  (ho  current 
bolknov  leat  by  MetHr*.  Jntne*  While  and  Vo.     The  particulBr 

Eoiut  to  notico  ID  tfaete  ititilMimorit*  i<  tjio  inMniipr  In   u  hich  tho 
iluic«  arm  which  curiee  Ibe  movable  colic  ie  ^uxpcndoil.  »o  lui  lu 
permit  tbe  coil  to  move  freely,  imil  will  etioble  ua  to  m^  the 


ment  of  oxpenaea  arinnj  from  the  additional  preference  and  ordi- 

nnry  pharcn  insned  daring  liio  year.  After  doduotiof;  Ht&ni)InK 
chnrew,  inaintenanco  of  buildintc*.  plant,  und  pat«nM,  iDterest 
on  ir«beiitiiro  Htock,  And  tho  whole  rant  of  concentrktitij;  the 
Cumpiiny'B  workd  Ht  Loii>;bborouKl>-  amonntinK  lo  £1,3^.  11).  Sd., 
thori-  rcmoiiiii  u  buUtici'  ol  £LfS,.'i{M.  V2i>.  !M.  to  be  dealt  with. 
After  pruviilW  the  full  dividvml  on  the  I)  cier  cent,  pr*- 
toronco  'liurcK  for  the  year,  »nd  iin  iiiMrini  dividend  «t  lh4 
mtrO  of  IS  nor  cent,  per  annutn,  which  hHs  already  been  paid, 
on  tho  orninnry  ■horO"  for  the  half-year  ended  IhKylmber  31, 
IStti,  the  IKrootors  rocoramend  tJiat  the  u-holo  amount  stAnd- 
!n|;  to  the  debit  el  preliminary  expeniee  uooount,  amountint; 
te  £1.G75.  12s.  3d.,  be  writWn  olf;  ami  thnt  a  further  dividond  nt 
the  rate  of  7  per  cent,  jier  itnnuin  be  paid  on  tho  ordinnry  thnron 
(or  the  HI  monthii  ended  Juno  SO,  Xii^i,  lenvhig  f^lCi.  Gt.  3d.  t«  be 
Mrried  fonran).  Tbe  capital  account  has  been  Inereatod  darlns 
the  year  bv  the  Imuo  <A  l.'i.iMX)  li  per  oent.  preferonoe  iharea,  and 
11,017  ordinary  shares,  which  have  been  fully  ■abicribed.  Uurins 
Ibeyearlhesum  oj  jEIO.CHI.  IDa.  Kid.  biu  bonn  expended  on  cnpitol 
eeoount,  chiefly  in  additional  plant  iind  bnildlnt;sat  Loughberougb, 
and  further  extendouB  of  the  I'oiupniiY'a  vvoiko  there  are  atill  in 
pronrou.  ThMa  cilcnHionB  have  bean  iiindunxl  nccosxat)'  by  the 
increaainK  voluino  of  control  iitation  phint  which  tho  Coinpany  ar« 
beinK  called  u|ion  to  iiinnufocturo.  Ilood  iirogron  has  been  made 
with  the  ronntructlon  of  hcni;y  plant  for  trio  Bankaide  etetion  of 
the  City  o(  Ixiridon  Electric  l-EKhtinjt  Comrany.  the  dynomca  (or 
which  ate  ootih  capable  of  tupplyine  current  for  \f>,(M>  incandescent 
lamps  of  ,s  c.p,  The  fintl  two  ol  thoee  are  now  dolivorod.  nnd  four 
more  ore  In  counie  of  coniitruction  at  Lou);hboroiii;h.  t)uring  the 
poat  year  tbe  DirocCor*  have  concluded  a  naliEfactory  urranKoment 


I 


ria.  1.— standard  Cmitt'Anipen-  BiUnoo. 


RHnbt  hie  and  out  of  the  movable  eoila.  I^rd  Kelvin  aolved 
diat  problem  by  the  bijihly  Inneniou*  annnicenient  of  nunpending 
the  balance  aim  by  alargennuihernf  very  line  copper  wirea.  Then 
Rexllile  IlKamente  of  oopuer  are  fiieil  at  one  end  to  h  pair  of  bed 
copper  IrunDlona,  and  the  other  ends  to  prujectint;  copper  lugti 
■llwhed  U)  [he  balance  arm.  When  the  balanoe  arm  Lain  e(|uilibrium 
the  movable  coib  occupy  a  position  between  the  &>ed  colls,  and 
tbe  connection  of  the  rircnita  ti  luch  that  tho  current  can  be  luuocd 
Uuoogb  thowholnof  the  OoiU  In  ■erica.  When  thi>  current  no 
liimm  iti  hrlngn  tnte  oilnt«nce  force*  of  attraction  and  repulsion 
Mtweon  ItMUedand  tnuvuble  coil",  and  the  balance  arm  la  lip|>cd 
over  In  one  direction.  Ec.|uilibrium  can  ttien  be  rcetoradby  iuovin|j 
a  (tiding  weiKhl  olon);  a  troy  attached  to  the  balance  arm.  and 
when  the  hoTancc  vt  obtainou  tho  position  of  thia  weiKht  can  be 
~  111  by  means  of  a  ocale.  By  the  principlcn  above  explBinod  the 
le  nxjuired  to  hold  the  beam  in  ita  position  of  ec|uililjrium  ii 
^  .oportionally  to  tho  wjuarc  o!  the  current  tttennth,  and  accord- 
lii{([y  the  beajn  con  bo  );rrad>iaMid  in  fuch  n  monnnr  on  to  xtnil  oH 
cuirenta  dlrectlv.  Fig.  5  ehow*  the  latent  pattoro  of  >tauit»r(l 
eonU  ampere  baunoe. 

{TdU  ammvtd.) 


BEPORT    AND    ACCOUNTS   OP   THE  BRUSH   CO. 


Directon :  J.  B.  BtiuthwniU,  Kaij.,  Jun.  (of  Mmmw.  Feater  and 
BrmUiwaito),  chairman  :  Arthur  Ayrw,  Raq.,  M.Inet.C.E,,  Aymor 
B.  Bndeiwn,  Ek].,  Colonel  Frederick  Gearse  Steuart,  B  B.  Van 
IVermp,  Eiiq.,  Edward  Woodx,  Em).  (paaUpresident  InetltutSon  of 
(^vll  Bnelncere).  Joint  ManH^-«ni  ;  John  S.  Kaworth,  M.I.E.E.. 
and  R.  F^rey  Sellon,  M.l.E.K. 

Fourth  anneal  louort  to  be  pro«ented  to  tho  Bhorehuldera  at  tJie 

Baeral  meeUog  of  the  Comimiy  to   bo   hold   at  Cannon  Btteet 
Dtel,  K.C,  on  Thumlay.  Augunt  21.  1S9.'}.  at  »  p.m. 
Tho  [irolit  and  loae  account  ihown  n  (|ro«  nrotit  of  £,'U>,inH.  fi»., 
including  the  amount  brought  forward  Irnm  loit  account,  to  which 
miut  bo  added  £3,160.  ISi.  2d.,  tbe  balance  of  premium  after  pay- 


with  the  Otis  Elevator  Company,  of  Mancion  Honee-bulldine*, 
G.C.,  for  the  manufacture,  nt  the  Lout;hborough  works,  of  Uio 
elevatore  nnd  other  appiiancea  requiro'l  by  thorn.  In  view  of  tho 
erowina  demand  foi  olectijeji!lyworkoil  lift*,  arlning  from  the  in- 
troduction of  electric  supply  into  Ihe  leading  towns  of  Great 
Britain  and  oicewhore,  it  ia  thought  liiat  the  step  which  bos  been 
tAken  will  prove  of  increafing  advantage  to  your  Compiny  in  the 
future.  The  homo  businoHES  of  the  Company  ijonornlly  continuoa 
in  a  healthy  stato,  and  the  expiry  of  the  Edison  master  Incan- 
decent  lamp  patent  next  November  will  probably  give  an 
additional  iiii[ietii8  to  central -Htnti on  devetojimcut.  Voiir  DirecMm 
have  made  ar  rang  omen  Ib  toronnmv  the  Hale  of  incniidcMentlamiuiol 
their  oti  II  maiiufiioture  a»  soon  as  the  above  Edison  jiateiit  expirea. 
The  AuxtraUan  branch  of  your  businees  has  naturally  received  a 
eovcre  check  owing  to  the  Inte  tinancisil  crisis  in  the  Colonies,  but 

Jour  Company  has  sustained  no  lone  through  any  of  the  bank 
ailurea  which  have  taken  place.  In  Austria  your  business  sliowa 
It  ateady  gmwth,  and  thefaetory  le  kept  fully  employed  on  oootl- 
Rental  orders.  During  the  year  the  iiiunioipnlity  of  Tomcevarhaa 
pnrehaBed  your  central  station  there.  The  amount  thoa  reoelTod 
lia«  been  deducted  from  the  pronerty  accountd  of  your  toreuni  ami 
colonial  branchee,  a  Boparate  balance-sheet  of  which  in  subjoined 
an  nsual.  Theoutlook  tor  the  current  year  is  good.  Your  worka 
are  »(■  present  fully  employed  anil  ftosh  orders  are  coming  in  well ; 
whilst  in  the  coming  year  tho  full  bsnofit  of  the  economics  antici. 
pat^d  from  the  concentration  of  tho  Company's  manufa!?turing 
opeistionH  at  Loughborough  should  now  be  felt.  It  is  lielieved  that 
these  oconomie*  will  prove  suflicisnt  to  provide  tho  dividend  upon  tho 
lost  issue  of  tihares,  Tho  Directors  deeply  regret  In  record  theloeaby 
denth  of  the  l.tte  chairman— thn  Itiikeol  ^tarlliorough.  Thoaotlvie 
interest  hedif-playeil  in  all  r|ue»tiou a  affecting  tbcolectriealimiuatrT 
causes  his  loss  lo  your  Company  to  be  tho  more  keenly  fult,  Mr. 
J.  B.  Kraithwaite  has  been  elected  chairman  in  his  place,  Mr.  B. 
tiarcke  has  revignod  his  position  on  the  Boani  and,  subject  to  tbe 
oonfirmation  of  Ihe  Bharoholders  at  the  general  meeting,  Mr. 
Arthur  Ayree  has  boon  elected  to  succAed  him.  Messrs.  J.  B. 
BraithwoJte  nnd  B.  n.  Van  Troniii  mlirn  by  rotation,  and,  being 
legible,  offer  thamaelvee  for  re-election.  The  auditon,  Mouira. 
Cooper  Bioe.  and  Co.,  aleo  rMlrewtd  offer  themi>elve«  for  rc-eloctlott. 


Balaxcc^dekf,  Jv\%  30,  IS93L 
£.       *.  d. 
Anthorued  npiul  730,000    0   0 


£. 


■.  d. 


CKpibtl  iiBU«d— viz.,  B0,000  6  per 
\     cast  pntf«rone*i>lwrgiofjCSMoh     tSO.OOO    O    O 
fO,0O0anliDftryslMrwo[£3<a«li...    270.000    0    0 


Lew  taiit  anpaid . 


450.000    0    0 
6,766    <J    n 


443,-J3r>    U    0 


41  pcrconc.  porpctanl  dobontore  8h>ak ISS.VOO    0    0 

(^«ditora— nindry  dobtoro    3G,600 


Bills  payiibt« . 


r>  2 

5.426    2    7 


Rwurvu  account,  iw  par  Inal  neiwunt,  leu  t'l.oSO, 
Sa.  10(1,  applied  dutinf;  the  year 

Balance  of   {irofic  and  lou  account      :M,3SM  12    0 
LoM  mMHin  dividend   pAid  on 
lirofaronconndordlniuysbnrw      10,000    0    0 


41,086    7    9 
l,G2n  IB  11 


—      15,8W  IS    9 

jceaa.TM  17  fi 

Note. — Contingent  liability  in  respect  of  uncalled  cnpitid  nn 
•buM  in  other  Dompoale*  on  euftnntoe  and  on  bills  r«caivfiblo 
dliK)0unt«d,  £0,429.  1!Iil  9d. 

Cr.  £      N.  d.       £       fi.  d. 

Property,    ntenta,    nnd   j[oodwIU,   at   par    Iwt 

baUnce-mhoet 273,321     7  11 


Lob  imtton  oif  liwt  yaw 


Ad^tton  l»  bnUdion  4,4S3    3    S 

Addiliou  to  plant SJSZ   fl   A 

Expenditure  on  new  inrentiiHui  ,.,..       7*0    3    G 


3,000    0    0 
£70^321    7  II 


Lew  nmortiiution  of  lms«e 


10,681  19  10 
733    «  10 


Stock.— Coocb  in  band  in  procea*  «f  manntMiCure 
and  materiab  at  London,   LoagkborOugli,  and 

otbor  ploMa 

Dabtom—Bundrr  account*     *„,,.,   .]17,U5  11     S 
BllU  rooeivabia ,      l.ges    6    3 

Caab  at  banker*  and  in  hand'. ,^ , 

Sbarea  and  debooturta  in  other  companlw    

n«riaioiial  ordePi  account      

FraUmlnarr  axpanaa,  as   per  liut 

aeooonl  2,375    2    3 

Lau  written  olT  but  >-ear...  900    0    0 


liuuidator's  balancea  and  ausponEO  occounla 

Balaooe  of  fomgn  and  colonial  branchen  accounts, 
beinn  oicou  of  aJMotn  ofor  llablUtioH   


0,»18  13    0 

■280,270    0  II 


S1,5S5  tl     D 


119,I>4(I  17  II 

ir7,3tt2    8  S 

42,731  lU  0 

6'^     lit  2 


l,A7S    2    3 
1,007    9  10 

61,492  18    2 


£628,745  17 

Dr.                       Ai-riu>i'UUT:oK  Aooocnt.  &  a. 
nirtfacr  dividend  on  praforonce  «bHr««atthe  rate  of 
CpOFOanti. per  annum,  and  on  ordinary  iiharea at 

^^therateof?  poroent.  peraiuium  13,301  & 

'itinclion  ol  preliminary  ox)>«nscti    ... ...„.,.„ 1,575  2 

'  Doe  0«rii«d  forward ^15  S 


C1S,8H  12    U 

£        a.  d. 

15,804  12    » 


Dr. 


fllVStM  12    » 
PiionT  AHo  I/w  AooocsT,  JoKS  3D.  1S93. 


Oaoetal  ohargaa— vii. :  £       ■.  d. 

Dfavetoca' leea l,B6it  V,    U 

AaditcMB' faaa „ 10I>    0    u 

Sakriaa 7,O0C  12  10 

StafTbanuM* 1,732    7    0 

Law  charKaa...,. .,„,. S92    5    0 

Inauianoe i 726  11  11 

Peatage,  atationery,  and  printing  I,OW    I    8 

TravelliiiK'  carriage,  and  froiKbt    SA3    0  10 

AdrertisinK,  attency,  and  nundriea 3,738    4    7 


CSoat  of  ranoval  to  Loughborough  

Malntenanoa  of  buildings  and  ^ant  

U^atananoe  of  [utenU    

[leteraat  on  delwDturo  >tock  to  Jono  30.  1803,  and 
on  6  per  eent.  debentures  paid  oS  on  Itec.  1, 1892 
,  being  nat  profit _ ., 


17.427  18 

1.328  11 

2,368    4 

138  13 

■1,600  17 
26,W4  12 


£S3,S0H  l»    2 
Cr.  £         a.   d. 

Balance  Irem  laat  account... _....,_ ,....,.,»         iS>1    3    6 

Ptanunaui  on  new  ttaue  of  iIMm  and  debentsHe, 

le«npena«aaf  Uau«...>. S.ICO  12    2 

Otoaaproftt  _ 49,405    2    6 


£53,308  18    S 


Bm.ancr'Siikkt  Of  mx  Foakhk  xxd  Coivixlil  Bbakchss— Belofc 
the  Babtocee  ot  the  PoUowUiK  AcoounU :  Vienna  <niade  up  tO 
Uaoember  31, 1S9S) :  AusuaOa  (made  uj)  to  April  30, 1893). 

Dr.  «  a.  d. 

Creditoni— Open  Booouola  and  bills  payable   67,183  14  11 

Unpaid  boUnce  oS  puicboM  price  of  land  eecared 

by  mortfinice - 7,230  0  0 

64.433  14  II 
Balance  ol    hwoU  over  linbllltlo*  trangforred  to 
general  baliuioB-elieet..._ 61.^92  18    2 

£125,026  13    1 

tV.  £      «.  d. 

Property—For  freehold  and  leaoehold  huida,  build- 
Ines,  plant,  loole,  fixtures,  etc.,  at  Vienna  and  In 

Auatridia   48,215    4    4 

Htock— For Koodntn hand,  inprocOMOf  manafacture 

»ml  inateriala 35,693    9    4 

lieblors— Sundry R«oouDta(att«r  provision  (or  doubt- 
ful debti>  and  bill:^  roceivable,  includinK  estimated 

profit  to  June  30.  1893) 40,^81     8    D 

Ci^  nb  bankora  and  in  hand    .....■>        l.liOO  14     8 

Shares  in  other  CO inpanioa 90    0    0 

Australian  suspanso  iiema 21S  16    9 

£125,926  13    1 


CORRESPONDENCE. 

"Oat  mui'ii  irurilla  ua  ukii'i  ward, 
Jndltit  oiKU  that  botb  b*  hTtnl." 


ACCUMULATOR  TRACTION. 

SlB, — "  My  ix)weriul  thirst  for  iaforaiatioQ  "  has  at  Usl 
drawn  from  ibe  Epiteiti  AcuumtiUtor  Company,  through 
the  mouth  of  their  prophet,  Mr.  Broekiu;kii,  certain  sUite- 
meiita  which  I  venture  to  ttuulc,  when  atiiilyited,  will  bs 
found  to  yitAil  a  no  more  valuable  markotable  commodity 
than  that  ot  froth. 

Having  satisfactorily  proved  to  the  electrical  world  that 
traction  by  Epstein  accumulators  ia,in  efficiency,  durability, 
and  economy  of  working,  as  well  as  in  initial  cost,  the  acme 
of  perfectiori  in  their  own  opinion,  xfule  Mr.  E{uitein'a  evi- 
dence before  the  Joint  Committee  and  Mr.  Broekman'a 
lett«rs,  I  trust  that  any  remarks  ol  mine  in  this  letter  will 
not  dishe.^rten  them  in  trying  to  develop  their  system  up 
to  the  summit  of  their  ambition — viz.,  ebullition.  "The 
never- failing  regularity  of  accumulator  traction  "  versiii 
"  the  frequent  irregularity  of  the  direct  system,"  does  not 
appeal'  to  compensate  the  directors  of  the  Hirmin(;ham 
Cfentral  Tramway  Company,  who.  by  their  balance-sheet, 
inform  us  that  although  the  Bristol  road  section  has  a 
larger  earning  capacity  per  cur  mile  than  any  other  part  of 
their  system,  yet  the  expense*  per  car  mile  are  considerably 
higher  than  those  of  horse,  cabl«,  or  steam  traction,  each 
of  which  they  make  use  of.  Of  course,  Mr.  Epstein  or  bis 
prophet  might  suggest  that  this  was  due  to  expensive  and 
incompetent  management,  but  as  the  same  management  il 
over  each  system,  it  is  clear  by  parity  of  reasoning  that  tlte 
cost  of  motive  power  on  the  Bristol -r<»d  must  be  the  highMt. 

Before  [lassinK  to  criticise  the  figures  given  by  Mr. 
Broekman  lor  the  cost  of  motive  jKiwer  for  accumulator 
traction,  1  do  no  more  than  surest  that  any  alleged 
advantages  in  efliciency  must  be  greatly  discounted  by  the 
increased  weight  ol  car,  to  which  wiil  have  to  be  added 
the  extra  cost  tor  wear  and  tear  on  the  permanent  way. 
I  notice  that  the  Epstein  Accumulator  Company  are  pre- 
pared to  stand  by  the  figures  thoy  have  now  given,  to  work 
any  line  at  the  cost  of  3'938d.  per  car  mile.  This  is  to 
ladude  fuel,  oil  and  waste,  brushes  on  motors,  lubrication, 
wages  at  cbaiKing  station,  depreciation  of  buildings,  and 
maintenance  of  accumulators;  but  I  ask,  what  has  become 
ol  car  repairs  and  those  iieceisary  but  expenaive  adjunct* 
to  traction,  drivers  and  conductors) 

With  these  additions  to  Mr.  Brookmao's  figures,  it  ii 
significant  that  ho  is  prepared  to  contract  to  work  electric 
cars  (for  motive  power  only)  at  a  nrice  which  is  above  the 
total  cost  of  traction  on  the  Leeds  electric  tramway,  and 
about  two-thirds  more  than  the  present  cost  of  tractioa 
on  the  Liverpool  overhead. — Vours,  etc., 

London,  S.W.,  Aug.  15, 1693.        Sncraut  Sklu>h. 
</br  intniainidcr  of  OartupwidiBMu  wh  t^iil^  Wl -"I 
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TO  C0RRB8P0HDBNT8. 
All  Rightu  RtsfTi'tii.  SfffTfiarvn  niui  Mamiam  of  CtmjKtnirii; 
are  inriM  to  fumith  notiff  of  Afrriiii^s,  hmt  of  Nub 
Share*,  IfotaHaticnt,  Contrach,  tuul  any  mfttrmaivm 
eonnttUd  Avilh  Kledrvai  En^ittering  which  mny  br 
WiierftHng  to  our  rradt^i.  Invenlart  art  infarnud  that 
ang  arrmmt  of  thar  iittmUumx  mtnniHtd  Iti  w  vriit 
rwfiive  our  hr-tl  amsidirution. 

All  comrmmimtions  ivitiutrd  for  th*  Editor  ikovld  bt  addressed 
C.  H.  W.  BlOOK,  1S9H0,  Saiiibury  Cwrf,  Wiwi  Strtd. 
London,  H.C.  Anonymous  communieatiinu  will  not  bf 
M)tiefd. 


TO    ADVBSTISERB. 

/tdrwtixrmmts  ifumid  be  addr*3Std  to  tk*  PtiUith^.  139-140 
Salitbwy  Court,  Flael  Street,  E.C.,  and  tJumld  rrach  Mm 
not  leUtr  than  noon  of  Thursdat/.  Special  Terms  for 
a  Mn«  can  be  arTanged  on  application, 

SITOATIORB  VXCKHT"  and  "WANT  PLACRS"  AdrtrtlM- 
meati  will  b«  charged  at  THREE  WORDS  for  ONE  PBURT 
«Uli  *  HIHIHOH  ehAFtf«  of  SIZPENOB. 


e  nioiithi 

a  IDOQthB 

6x.     bd. 

.,     13».     Od 

9«,    9d. 

.      IS*,     bd 

TO    8UBSCB1BBR». 

*'TuK  Elkctriual  Ekoinkkk"  am  he  had,  by  Ordtt,  from 

any  Ncivsoigeni  in  Toton  or  CoatUry,  and  itt  the  various 

liaiiKay  Stations ;   or  it   can,  if  preferred,  be  supplied 

4iredfrom  the  0§kt,  on  the  following  ttrmt: — 

I  nooUia 

United  Kingdom 3*.    3d. 

Other  Pleoe a^   lU 

(Pwt  Freo   Pajabte  in  Adruioe.) 

Cheijuie,  Pott  0^  and  Poitat  Orders  for  Subtcriplions 
and  AdveriiitunerUi  ihoald  be  made  payable  to 
C  U.  W.  BlUGii.  ISa-liO,  Saluiniry  Cowi,  Fltei 
Strtti,  London,  and  be  onmed  "  Uniem  Bank" 

BOOHD  yOLUHBS. 

P«J.  ZT.  of  iMtifftrkt  •?/  "The  Klsctkiual  t^noi.iKSK  "  can 
he  hid  hniiTuJ  in  bltie  clntA,  -/ilt  letUreil,  pritt  St,  M,  Subtcriberi 
tan  hAca  their  wnt  eofrie^  bonu4  for  t*.  M..  dr  oottrt  for  bmdtng 
Item  be  obtaiftedt  prict  t* 


THE  OUTLOOK. 

Augnst  is  not  a  bad  month  to  lazily  look  backwards 
or  forwards,  and  to  contemplate  work  tbat  has  been 
(lone  or  which  is  iikply  to  I>ft  done.  Since  last  year 
the  air  has  cleared  a  bit— strnggling  firms  have  given 
np  the  ghost,  and  trade  is  getting  on  a  firmer  footing. 
Ther(!  is  still,  bowevftr,  too  ranch  catting  and  too 
ninch  work  that  is  of  a  flimsy  character,  ftradnally 
the  majority  have  come  to  the  opinion  that 
to  local  authorities  mnst  we  look  for  the  future 
dovelopnient  of  electric  lighting  and  trans- 
mission of  power.  The  gas  interests  are  as 
rampageoas  as  ever,  attacknig  every  loose  state- 
ment, tuakin;;  the  most  of  failnrcs.  dragging  failures 
to  the  front  and  pntting  on  one  aide  all  successes — 
trying,  in  fact,  their  level  best  to  inculcate  false 
notions  in  the  minds  of  all  who  attend  to  their 
sayings.  From  most  of  those  who  favour  gas, 
electricity  has  never  had  fair  play,  and  we  who 
advocate  electrical  work  should  recognise  this, 
never  allonnng  statements  to  pass  without  pointing 
out  their  one-sidedness.  But  to  renirn  to  the  pre- 
sent position  of  affairs  and  the  immediate  outlook. 
We  have  commenced  during  the  past  week  or  two  a 
tabular  statement  showing  the  position  of  mnnicipal 
electric  lighting.  This  has  been  done  in  the 
interests  of  business  men.  The  time  has  long 
passed  when  it  was  possible  to  keep  the  position  of 
mnnicipal  matters  secret,  although  in  the  earlier 
stages  of  negotiations  every  attempt  is  usually 
made  to  do  so.  The  awakening  of  a  local 
authority  is  often  due  to  the  initiative  of 
some  contracting  firm  or  supply  company,  and 
the  negotiations  between  these  parties  ought  to 
be  held  somewhat  sacred  by  competitors.  Many 
a  station  has  been  delayed,  many  an  arrangement 
spoilt  by  idiotic  interference.  It  would  be  by  no 
means  difliciilt  to  piilory  men  now  in  active  work 
who  have  been  and  are  guilty  of  pushing  into 
places  already  negotiating  with  others,  promising 
to  carry  out  the  work  at  an  impossible  cost 
and  for  a  smaller  than  ordinary  remunera- 
tion, (generally,  in  the  long  rnn,  the  cost  of 
the  work  is  greater  than  it  would  have  been 
in  the  bands  of  the  original  engineer.  So  much 
for  interference ;  bnt  there  are  places  where  the 
initiative  comes  from  the  local  authority,  and  the 
matter  is  open  to  everybody  without  fear  or  favour. 
The  opening  of  a  small  or  large  central  station  docs 
not  mean  business  only  to  the  extent  of  the  con- 
tracts. There  is  the  wiring  of  honses  and  factories, 
the  supply  of  electroliers,  of  lamps — arc  and  incan- 
descent. There  is,  in  fact,  a  new  industry  opened 
to  the  tradesmen  of  the  town,  and  unless  the  elec- 
trical general  factors  are  asleep,  their  travellers  will 
soon  open  accounts  in  that  town  and  sapply  the 
variouB  materials  that  must  be  in  constant  demand. 
The  ironmonger  who  keeps  a  stock  of  chandeliers 
will  soon  find  it  to  his  interest  to  keep  a  stock  of 
electroliers.  The  big  London  firms  cannot  open 
branches  everywhere,  and  though  Edison-Swan 
may  find  it  advantageous  to  do  so,  say,  at  Man- 
chester, they  will  most  likely  prefer  an  account 
with  a  local  man  at  Burton-on-l'rent.  A  local 
authority,  then,  taking    up    electrical  work    thus 
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opens  a  number  of  doors  for  orders,  and  the 
Tami6c«tioD  of  tlie  busiticEs  dvvcloped  is  felt  in 
loftnj  u  centre  of  industry.  At  first  the  bulk  of 
bnsineBS  may  be  small,  bnt  it  increases,  and  must 
increase.  There  is  much  knowledge  to  be  obtained 
by  the  earnest  busiuess  enquiries  that  we  cannot 
give — that  we,  in  fact,  honestly  ought  not  to  give. 
Take  a  piece  of  work  at  random,  say  at  Nelson. 
This  is  a  very  enterprising,  risinp,  prosperous  Lan- 
cashire town,  envied  somewhat  by  it-s  neighbonrn 
because  of  its  rapid  prosperity,  all  its  actions 
watched  critically  and,  if  showing  the  shadow 
of  SDOoefls,  followed,  ft  owns  the  gasworks,  but  it 
alflo  goes  in  for  electrical  work,  and  without  a 
doabt  various  other  towns  will  follow  in  its  wake. 
It  is  not  dinicult  for  a  business  man  to  fuid  out 
where  the-se  towns  are,  but  it  would  be  impossible 
for  a  journalist  to  give  information.  Re  can  do 
nothing  till  a  public  sign  is  made,  till  the  matter  is 
lueutioneil  in  council  or  committco,  and  then  if  tbe 
business  man  is  not  already  on  tbe  spot  and  in 
the  awira  he  has  1)cen  lax,  and  ought  to  fmd  him- 
self outside.  The  field  is  not  open  to  suppliers  of 
wire,  lamps,  fittings,  and  such  ■  like  apparatus 
till  a  later  period,  but  it  is  bcsl  not  to  leave  these 
matters  too  long,  or  the  field  nmy  be  foiuid  unpro- 
fitable. As  we  are  showing  in  our  table,  there  is  a 
large  amount  of  work  under  consideration.  Plans 
are  already  under  weigh  for  several  important 
centres,  and  thu  succvsHful  opening  of  one  station 
frequently  causes  other  antborities  to  come 
(0  a  definite  decision  to  set  to  work,  so  that 
unless  the  unforeseen  happens,  the  next  year  ahonltl 
see  a  fairly  large  number  of  stations  commenced 
and  completed.  To  the  unemployed  this  should 
prove  grateful  tidings,  for  the  equipment  of  tbeae 
stations  will  need  a  certain  nnml>er  of  electrical 
mechanical  engineers,  aud,  ae  we  have  previously 
said,  the  position  of  electrical  engineer  to  a  local 
anthority  will  become  one  of  the  prizes  of  the 
profession. 


OLOBULAK  LIGHTNING. 

Sir, — 1  um  sending  yon  an  accoiinl  of  wbnt  appsarB  to 
luv«  been  a  very  interesting  cms  of  globulnr  lightnine,  ns 
I  am  suni  ii  will  bo  of  incorcst  to  som*  of  yonr  reiiiiers. 
The  caae  referred  to  occurred  at  Dnnchurch  Hall,  near 
Bngbjr,  There  had  been  a  severe  lb  n  rid  ore  to  rm  in  tbe 
neighbourhood,  and  about  throe  (|[tarter8  of  an  hour  uflar 
tbe  last  flash  waa  seen,  what  looked  like  a  ball  o!  fire  (la-iitocl 
obliquely  just  over  tbe  bouse,  struck  a  tree,  tvtiicb  it  etit 
into  two  pieces,  and  then  oxplmled  with  »n  aUriutn^  i'C[Kii't. 
The  tree  is  about  20  yards  from  the  house.  Twetity-Mvcn 
panes  of  glasa  were  broken,  and  fragmeiiU  of  wood  no 
larger  tlian  an  ordinikry  chip  were  blown  right  over  ibo 
house  on  to  the  drive,  »howing  whitl  a  violent  explosion 
roust  bare  taken  place.  Photogrujibs  of  tree,  with  d/biis 
Mattered  about,  have  been  taken. — Vours,  ot«., 

W.  P.  Stkinthal. 

33,  Clareace-atreet,  boughborougb. 


ELECTROLYSIS  OF  PIPES. 

Sir,- -In  your  issue  of  the  lltb  inst.  you  giveanete 
upon  electrolysis  of  pipes,  and  quote  from  the  Ctmadian 
ArAiUct  a  method  suggested  for  tbe  protection  of  the 
{ripM  which  to  us  aeems  entirely  impracticable,  on  account 
of  the  amount  of  labour  and  gi-eat  expense  entailed  in 
putting  it  into  effect. 

Permit  us  to  point  out  to  you  that  by  coating  the  pipes 


with  two  coats  of  anttanlphuric  enamel  a  complete  pro- 
tection is  assured.  This  material  is  an  elastic  composition 
which  has  been  used  (or  this  purpose  with  tbe  greatest 
RUCceHs  in  many  inatancea,  a*  it  is  not  only  a  perfect  insu- 
lator, but  beinn;  tinaflected  by  acids,  earth  salts,  aud  mois- 
tnro,  is  superior  to  any  other  material  that  can  be  used  for 
the  purpose,  and  entirely  dispenses  with  the  coverini;  of 
tarred  honip  and  two  or  three  coats  of  a  good  bard  elastic 
japin  sujigestcd  by  the  Canadian  Archill. 

The  "antiiulpburic  enamel"  tt  an  oltslic  coroposJtionj 
which  can  be  easily  applied,  and  dries  rapidly. — Yours,  etc., 

Griftith.'*  Bros,  and  Co. 

Bcrmondsey,  S.R,  Aug.  16,  189S. 


ELECTRIC  LIGHTING  OF  LIGHTHOUSES. 


In  tbe   course    of    a  |)aper,  read   recently  before    tbaj 
M;u'itime  (!cingrti«,  on   "The   Progress  of   Lighthouses,  , 
Mr,  I).  A. Stevenson,  B.Sc.,  engineer  to  the  Commissioners  of 
Northern  Lighthouses,  referred  as  follows  to  the  use  of  the 
electric  light:  ^ 

After  many  trials,  the  electric  li^fat  was  first  exhibited  V 
from  tbe  South  Foreland  Lighthouse  in  December,  ISS)^, 
the  lamp  used  being  that  of  Dii)>osc<t.  Various  inventors 
have  improved  tbe  electric  lamp,  of  whom  Suite,  Serrin, 
and  Berjoi  are  Lhtt  chief ;  and  the  lamp  most  generally  in 
iiie  cnml)inRs  tbe  ennentials  of  the  two  Usl  named.  Various 
powerful  machines  exicl,  but  it  has  l>een  found  that  for 
ligbthome  pnrposei  u  nugneto  electric  machine  gives  the 
best  result*,  nnd  that  of  IH  .Meiit«ns  his  been  introduced  at^ 
several  ligbthouvji  with  excellent  results.  H 

'the   optical   apparatii"   used   with    tbe   electric    arc    stH 
Uiingenees  (1863),   La   lleve  {I86.^>),  Urisnex  (lSfi9),  etc.,H 
were  sixth  order.     In   a  re|>ort   dated   November.    1SG5,  ^ 
Messrs.  Stevenson  recomuietided  the  use  of  apparatus  o( 
the  third  order,  ami  tbey  further  proposed  to  obtain  the 
proper  horir.ontnl  and  vertical  divurgCTice  by  adopting  Mr. 
r.  Stevenson's  dilfereiitial  lens   sut-gesled  in    t'**60.     Tb* 
South    Foreland    (1HT2).  Sontcr    Point  (IS7I),   Lizard's 
(1878).   arc  third  order;   Macijuairc  (I8S1),   first  order 
Tino   (1884),    Isle    of    May   (188€>,    and    Sl    Uathorine'e  ^ 
(1888)  are  second  order.  ^| 

There  are  now  five  electric  lights  on  tbe  eoast  of  England,  ^ 
and  one  in  Scotland.  IJotwoen  18C3  and  1885  eiKht  electric 
lights  had  been  established  on  the  coasts  of  France,  and  ^ 
the  French  authorities  are  still  extending  ibis  system.  ^M 

The  relative  penetrative   [towers  of    gas,  oil,  and  elao-^n 
tricity  during  fog  forme*]  the  subject  of  careful  photometric 
cnipiiry  by  Mr.  H.  B.  Dixon,  at  the  South  Foreland  experi-  ^ 
mcnts  in  isnri,  and  the  results  arrived  at  were  as  follows  :  | 
"{I)  That  the  oil  and  gas  lights  when    shown    through 
similar  lenses  arc  equally  alTocted  by  atmospheric  vari.^tions. 
(2)  That  the  electric  light  is  absorbed  more  largely  by  haze 
aud  fog  than  either  the  oi!  li^ht  or  gas '' ;  but  that  "  in  all 
weathers  and  at  all  distances  its  iienetration  has  proved 
superior  to  the  g.i5  and  oil  lights/'    (3)  That  "all  three, 
are  nearly  erjually  affected  by  rain." 

These  conclusions  have  been  amply  verified  in  actual 
practice  at  ligbthounes  in  Scotland.  At  mitlnigbt  nt  eacb 
liuhthoiise  in  Scotland  the  keepers  observe  the  lights 
wnich  are  visible  in  clear  weather  from  their  stations,  and 
record  in  their  journal  whether  they  are  visible  or  not. 
The  following  are  the  results  of  their  records  so  far  as  they 
bear  OD  this  question : 

Times  per  annum. , 
Iste  of  May  electric  light  was  not  seen  from  St.  Abb's, 

distant  22  miles,  on  an  average  of  four  yotn  118  i 

St.  Abb's  oil  tight  was  not  seen  from  lala  of  May  on 

an  average  of  four  years 167 

In  favour  of  electric  light fil] 

lale  of  May  electric  light  was  not  seen  from  Fidra, 
distant  10  miles,  on  an  average  of  four  years .i9 

Fidra  oil  light  was  not  seen  from  Isle  of  .May  on  an 
average  of  four  years  I84j 

In  favour  of  electric  light 74 


ua 


tHE  ELECTRICAL  ENGINEER,  AUGUST  18,  18&3. 


I 


III*  of  Mux  electric  tight  wu  not  seen  from  North 
Cut  lightship,  distant  seveii  milea,  on  an  average 
of  fourT«ar> 21 

NoTtb  Carr  lightHbtji  wan  not  Jie«n  from  the  lale  of 
Hay  on  an  average  of  threo  ytitn 135 

In  favour  ol  electric  light   ..,„ 114 

Sl  A))1>'ii  ileiu]  i*  A  linil  orrlnr  eight-aided  Ruhing  light, 
usiiitf  It  live-wick  narafiin  burner — ane  of  the  most  powerful 
oil  lights  in  the  Northern  Li^hlhouw  Ijervice. 

The  illanination  of  beacons  by  electricity  conveyed  by 
submarine  wirei  was  suj^geated  by  Meatn.  IStevenaon  in 
list,  and  experiments  vere  tried  between  the  chain  pier 
atTrinitraud  Cranton  breakwater,  a  diitaiice  of  half  a 
mile,  lite  battery  cantiilud  of  10  BiinBeti  cells,  and 
Wilde'a  eleclroaiaenetic  Buchinr  was  aJ«o  tried.  The 
re>ult«  were  ratjtiactory,  bnt  the  experiments  were  not 
prosecuted,  matinly  on  the  score  of  coit  Thi»  propoani 
baa  now  been  fully  realised  at  Uedney's  Channel  leading 
to  New  York  Harbour.  The  electric  station  ia  at  Suidy 
Hook,  whence  cables  are  led  partly  by  overhead  vires 
and  partly  by  subotarine  cables  to  light  six  buoys  for  mark- 
in)t  each  ai<le  of  rieilney's  Channel,  a  beacon  at  Sandy  Hook, 
and  three  buiiys  in  the  main  chniinel  The  lightit  are 
incandescent  lamps  of  100  cp.  each,  shown  from  s[)ar  buoy* 
about  r>Ofl.  in  length,  and  rising  lOfl.  above  the  water. 
Tlie  i>ower  to  work  two  dynamos  is  from  8  h.p.  to  10  h.p. ; 
normal  voltage,  156 ;  normal  current,  39  amperes.  The 
cost  of  the  plant  has  been  £2,913,  while  the  maintenance  is 
£683  yearly.  The  practical  result  of  this  better  li^bting  of 
the  ajtproacbes  to  New  York  Harbour  i»  that  the  number  of 
flhipe  using  it  by  night  per  month  between  18i59  and  1892 
has  douUed. 

In  the  United  Stat«s  Lighthouse  Service,  electric  lighta, 
combined  with  dioptric  apparatus,  have  been  introduced  in 
lightships.  On  each  of  the  two  masts  there  are  four 
kantems  "  bung  on  gimballs  in  brackets  permanently 
fastaaod  to  each  masthead.  In  each  lantern  is  a  100 cp. 
[ncandescent  light.  It  is  estimated  that  with  the  increased 
power  due  to  the  len's  knlorne,  the  four  lanterns  at  each 
masthead  will  give  a  total  light  equal  to  4,000  c.p.  Major 
Heftp  devised  an  exceedingly  simple  appintus  by  means  of 
which  the  lamps  are  extinguished  and  lighted  automati- 
cally at  delinite  inteivals.  Thus  the  light  has  the  appearance 
of  a  dashing  light." 


MEANS    OF    DIMINISHING    SPARKING    IN 
CONTINUOUS-CURRENT  DYNAMOS.* 

iiV    W.   C.    RR<.:|[\lKW^kl. 

We  know  that  even  in  the  best  continuous-current 
machines  it  is  neceaiury  to  shift  the  brushes  to  prevent 
sparking  when  the  currant  varie;.  That  a  dynamo  shall 
work  well  in  practice  it  is  necessary  not  only  to  find  a  non- 
•parklng  position  for  each  current,  but  also  that  this 
poaition  affords  a  certain  margin  on  each  side  so  that  a 
sBull  error  in  the  [MMition  of  the  brushes  is  not  prejudicial, 
and  it  is  also  requisite  that  the  current  may  vary  within 
large  limits  without  necessitating  the  .ibiiting  of  the 
brushes.  The  ideal  would  be  to  have  no  xhifting  at  all  at 
any  load.  A  good  machine  muy  come  near  to  this 
desideratum ;  we  wiah  to  study  the  means  to  achieve  it. 

There  are  two  quite  distinct  phases  of  the  problem  to 
dislinguisiL 

Suppose  an  armature  traversed  by  a  current,  C ;  this 
current  enters  Ibo  circuit  by  one  btusb,  divides  in  two,  and 
becomes  reunited  at  the  other  brush  as  it  leaves  the  arma- 
ture. The  current  in  the  sections  of  the  armature  is  there- 
fore C/2,  and  it  changes  its  direction  each  time  the  coil  passes 
the  brushes. 

1.  For  each  given  load  of  the  dynamo  there  should  exist 
w,  nou-aparkiug  i>o«ition. 

Tbeoraiicairy.  this  position  is  that  where,  by  the  sole  play 
of  the  E,M.F.'e  acting  on  tbe  coil  shor^clrcuit«d  by  the 
bnuh,  tbe  current  in  this  coil  is  revened  and  brought  to 
its  normal  value,  C;3,  which  it  will  have  when  the  brush 
leaves  tbe  segment  of  t^e  commutator. 

*  Fron  L'EUaHeitn. 


If  the  bnishe!  are  too  far  back,  the  current  will  not  hive 
attained,  at  the  moment  of  breaking  the  short  circuit,  the 
value  C/L',  which  it  should  have  after  this  ;  there  will,  there- 
fore, he  a  sharp  jump  accompanied  by  smrking.  If,  on  the 
contrary,  the  brunhes  are  too  far  forward,  the  current  in  the 
coil  will  be  not  only  reversed,  but  its  value  will  exceed 
the  C/2  which  it  will  have  after  breaking  the  short  circuit ; 
there  will,  therefore,  be  a  sharp  change  of  current,  and, 
consequently,  sparking  at  the  brushes.  Figs.  1,  2,  and  3 
show  these  three  cases.   In  these  figures  the  abecissK^  repre- 


Pio.  I. 

sent  the  displacement  of  tbe  coils  under  the  brushes ;  the 
orxiinatcs  the  currents  in  the  coil.  Tbe  distance  between 
the  vertical  linos  represent  the  jwriod  during  which  the 
coils  are  in  abort  circuit. 

Fig.  1  shows  the  ease  in  which  the  bniahes  are  too 
forward,  and  the  current  has  not  attained  the  value  C/2, 
In  Fig.  2  the  current  ha*  just  reached,  at  the  moment  of 
breaking,  the  value  it  should  have  afterwards  ;  while  in  Fig.  3 
it  has  overstepped  this  limit.  It  it  evident  that  Fig.  2  i* 
tbe  best. 


Fio.  2. 

We  must  remember  thai  in  order  to  make  this  position 
l>ossible,  and  the  same  for  all  coil*,  the  coils  muat  be  dis- 
tributed very  uniformly  over  its  surface,  and,  further,  that 
the  difference  of  magnetic  potential  between  the  pole-pieces, 
expressed  in  ampereturna,  should  bo  greater  than  the 
number  of  am^iere-turns  on  the  armature.  These  condi- 
tions are  well  known,  and  we  need  not  further  insist 
thereon. 

2.  But  it  is  also  necessary  that  the  current,  C,  of  the 
dynamo  may  vary  without  change  in  tbe  jMsition  of  tba 
brusbes ;  and  the  greater  this  variation  the  better  will  be 
the  machine. 


Fin.  3. 

Id  motor*,  for  instanee,  where  the  load  varies  con- 
sUntly — tramway  motors,  travelling  cranes,  machine 
tooU,  etc. — the  brushes  cannot  be  constantly  shifted :  it  ia 
therefore  very  important  that  a  great  variation  of  load  can 
be  made  without  dangerous  sparking. 

Let  us  consider  a  position  of  tbe  brushes  which  does  uot 
give  riae  to  sparking,  and  let  us  vary  the  current  When  the 
current  increases,  the  magnetic  Geld  for  tbe  short-circuited 
coil  ought  to  increase,  in  order  that  there  should  be  no 
Hparkiiig,  whereas,  on  tbe  contrary,  it  decreases  by  reason  of 
tbe  reaction  of  the  armature.  The  current  in  the  short- 
circuited  coil  will  not,  therefore,  have  attained  tbe  value 
C/2  at  (Jia  instant  the  brusbes  leave  tbe  commutator  seg- 
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meot     At  this  raomtnt  thero  will  be  a  sharp  changs  of 
euimit,  uid  coiiserjuently  sparlnng. 

llie  advuntago  is  oa»ly  seen  of  rendering  tdia  reaction  of 
the  armature  m  low  u  possible  ;  that  is,  of  reudering  the 
dtflcreoc*  of  luagDetie  pot«utial  between  the  armature  and 
tlie    pole-iQMea  ezpreiaed   in    ampere-turn*  ai  large  ux 

Bcmible,  ralativelT  to  the  ampere-turni  of  the  armature. 
'nfortnnatAly,  all  lort*  of  practical  congidoratiotis  are 
acaitut  thia,  eipeciall^  the  quoBtion  of  price.  We  have, 
iCerefore,  t«  turn  to  Ibe  other  factors  upon  which  we  can 
aot 


Each  tJme  the  load  varies  above  or  below  that  for  which 
the  brushes  are  set,  there  will  be  a  sudden  change  of 
oiurent  in  the  shorUcircuited  coil  at  the  monient  of  leaving 
the  brushes.  The  change  of  current  will  be  accompanied 
by  a  sudden  change  of  Rux  which  will  rise  to  sparkuig,  or 
a  tendency  to  sparking,  at  the  brushes.  We  may  even  say 
that  the  sparking  will  be  in  tlirwt  proportion  to  the 
variation  of  flux. 

The  problem  therefore  consists  in  making  this  change  of 
flux  as  small  as  |ioNsible  for  a  given  change  of  current  in 
the  section  passing  under  the  brushes.  To  a|)ply  the 
results  of  the  calculation  to  any  machine,  we  must  take  the 
relation  between  this  change  of  current  in  the  short- 
circuited  coil  and  the  total  current  in  the  dynamo.  Calling 
this  current  C,  let  us  see,  (or  instance,  what  would  be  the 
variation  of  flux  when  the  current  in  the  coil  under  the 

c       o 
brusbes  changes  from-  -to-t'— ;   that  is,  charges  by  C 

amiteros.     CM  the  number  of  turns  in  the  coil  N,  arid  Llie 
vamtion  of  ampere-turns  will  be  N  C. 

F  bang  the  Aax  of  the  dynamos  at  the  moment  con- 
sidered, it  will  be  easy  to  see  on  the  characteristic,  Pig.  4, 
to  what  change  of  flux,  ^  F,  the  change,  N  C,  in  the  exci- 
tation correcjionds. 


_      i 


Via.  S. 

It  is  seen  that  :^  F  varies  following  the  point  of  the 
characteristic  for  a  same  variation,  N  C,  of  the  excitation, 
tbat  it  it  much  smaller  after  the  knee  of  the  characteristic 
tlisn  before. 

From  the  [toint  of  view  of  siwrking,  therefore,  it  is 
advantageous  to  work  with  satunUid  mafcoetic  circuits;  but 
w«  have  to  ask  which  should  bo  snlnraied,  Held  magnet  or 
•nuAorel  A  little  reDection  shows  it  is  the  armature 
Uut  oo^t  to  bo  saturated— the  saturation  of  the  field 
prweate,  indeed,  many  disadvantages  ;  from  other  points  of 
Tfair  it  uda  the  reaction  of  that  armature  as  well  as  the 
lowering  of  the  voltage  which  results  therefrom  when  the 


load  is  raised,  while  satuntJOD  ol  the  armature  avoids  many 
inconveniences. 

It  is  often  said  that  smooth-surfaced  armatures  s)>ark 
less  than  toothed  armatures.  This  might  be  true  if  we 
worked  with  armatures  not  saturated,  or  very  little  satu- 
rated. In  Fig.  5,  where  a  repreaentu  a  churacterintic  with  a 
toothed  armature,  and  b  with  u  smooth  armature,  this 
latter  is  much  less  steep  at  its  first  part  before  the  bend 
than  the  curve  a,  because  the  magnetic  resistance  of  a 
dynamo  with  smooth  armature  is  much  creater  than  one 
with  toothed  armature  ;  and  it  is  evident  that  for  a  change 
of  excitation,  N  0,  the  change,  :!  F,  in  the  plan  is  much 
greater  for  a  toothed  armature  than  for  a  smooth  armature. 
But  matters  are  entirely  changed  when  the  bend  of  the 
curve  is  passed  ;  indeed,  once  the  armature  is  saturated  the 
inclination  of  the  characteristics  becomes  the  same  in 
the  two  cases,  and  consequently  the  variation  of  flux, 
A  F,  causes  sparking,  and  as  this  state  is  arrived  at 
much  more  rapidly  with  the  toothed  armature — that  is, 
with  less  excitation — there  is  every  advantage  in  employ- 
ing it 

Instead  of  saturating  the  body  of  the  armattue,  il  is 
usually  more  advantageous  to  saturate  the  teeth  them- 
selves. Once  the  teeth  ai'e  saturated  this  urmaturo  behaves 
exactly  as  if  its  air-g.ip  had  been  incrcuse<l  by  the  height 
of  the  teeth — i.f.,  had  become  much  greator  than  that  of 
the  smooth  armature  ;  and  as  this  is  achieved  with  less 
excitation,  there  is  an  advantage  in  employing  saturated 
teeth. 

The  figures  indicating  the  tendency  to  spark  will  be 
therefore : 

For  ring  winding  in  pai-allel — 
FC 

For  winding  in  aeries — 


laFO. 


«2^C-«FC. 

or  four  times  greater. 
For  drum  winding  in  parallel — 

«F^  =iaFO. 

For  drum  winding  in  aeriea — 

«.3F.C  =  2«FC. 

It  is  seen,  therefore,  for  large  machines,  that  the  Gramme 
winding  in  parallel  is  the  best,  on  the  condition,  of  course, 
that  only  one  turn  per  section  is  used.  The  combinations 
of  windings  which  can  bo  made  for  dynamos  with  six, 
eight,  or  more  poles  are  still  more  numerous,  but  it  is  easy 
to  ajiply  to  them  the  same  reasoning. 

(To  be  amiinued.) 


ELECTRIC  LIGHTING  AT  CHELTENHAM. 


In  OUT  Inst  Imuo  we  gave  a  brief  account  of  tlio  procoodlnits  on 
the  8lli  inHl.  at  the  lueelini;  of  the  Town  Council  of  Chetlcnhnm 
on  the  ocvnnion  of  tlio  i>rt«ciitalioii  of  tho  i-oport  of  UiS  ElcMric 
Lighting  ('ommiilco  by  Mr.  U.  Normiiii,  Hn<l  w«  now  givn  a  moro 
comiiloto  i'c|iort.  The  minulcD  coiajtriHOil  lui  iiccoiint  of  tin  Inter- 
view betweun  tho  mombeni  of  tho  outnmiltce  and  Mr.  Preecc, 
F.  R.  S. .  with  lofcronco  to  tho  iwhomo  tor  tlie  Ugbt4nK  of  CbelMnham. 
Il  will  bo  icnioniborcd  that  when  tho  reporta  wnl  in  bj  Mr,  Hall 
(the  borou);h  nurvoyor)  and  Trof.  Ayrloii,  F.R.8.,  were  discuaBod 
at  ameetliuE  of  the  Town  C-ouncil  in  .Tiknuary  loat.  it  wan  nut^octod 
that  a  further  opinion  «hould  bo  taken,  and  Mr.  Frecco  was  called 
in.  The  Mayor(Alderman  J,  C.  OrilHth)  occupied  Iho  ehair  at 
the  int«rview. 

Kr.  Preeoe  :  I  have  hiwl  jUHt  as  much  axperienco  of  llio  liiifh- 
piHHuro  svsteni  aa  the  low-(ireMur«  syftecn.  and  I  have  rscom- 
mendcd  the  low  proBBtire  ayiilem  where  it  (■  bokt  from  the 
cnginooiing  point  of  ticw,  and  I  liavo  rwiomnifliidMl  the  Ugb- 
[ircMuro  tyitom  whore  that  is  beat  from  Ihe  engintwriog  point  of 
view.  I  have  road  with  a  srca''  ileal  of  i^re  the  report*  of  Mr. 
Hsil  and  Prof.  Ayrton.  1  have  b««n  over  the  ground.  I  have 
examined  the  place,  and  I  have  gat  all  the  information  I  could 
within  tho  time  at  my  diKixiiuil.  I  And  your  conipulaory  area 
extendi  over  a  eon»Ulpri\blfl  Si"t«nco  ;  1  find  that  your  anlidimtod 
oliontf  are  KOHl,t«ri-il  hIioiiI  very  much  ;  and  1  have  the  ■i.ronitwt 
belief  that  the  only  satisfaclorv  »yi<lein  whicli  you  oould  introduce 
htm  and  with  whieh  you  could  ^iiH  proper  Itnancial  resulM  Is  the 
Itigh-presure  ayal«m.  The  low-iiranuro  lysteni  would  mean 
that  foa  would  require  a  central  station  in  w  central  part  of  the 
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town.  »nd  thnt  yon  mold  hava  to  oxpond  a^Ianitmn  of  money  in 
yoar  nuuna.  Tlia  hif  h-piMtniro  njiXtm  niMn*  tMt  yOu  cuiiltl  \tlnce 
your  lUtion  noywhera  and  that  you  would  not  hftve  Ui  i<|i«iid  *a 
much  mnnoy  Innialut.  Aiid  liotoj-ou  hmu  special  ttHUotis,  wliiah 
I  will  givn  yiiu  liy  and  hy,  wliy  lliv (imtruotor  sljiUon  iii  ominoiilly 
ftiid  MtiniiHlily  mJiijiUyl  [cit  ii  owiltnl  electric  liuht  atalion.  lUid 
wh«ro  yoii   coulii   worli   it   wilh   cr^ononiy  on  tho  higit-\aiiumnt 

SMem.  Bixi  whore  you  cortninly,  bocniiiiB  you  hnvo  tlm  ilMt.ruRtor 
irayn  at  work,  iiuvo  an  dciucnl  of  i:on>i<1(irnbl«  «ci>fioiiiy  in  l\u> 
workintt  MpcDjM.  I  ha»o  no  tloubt  uhnlnvet  at  it)  ide  "yftpiti  li 
be  introducixl  bnro.  Ii  inuat  b«  tha  hii^h-prtiuiire  »y«(4fin.  The 
micccMi  ol  n  en*  liiduBlry  U  an  indioatioti  of  tb«  KucntMi  of  electric 
llf liLini;.  Tlicf  i*  no  tlauH  g*  to  Ui«  rslntite  merit!  of  the  two 
ll^t«.  If  ynii  iN>ii1>l  Kiipgily  auybodj  wilh  the  elect  liir  light  nt  tlie 
umo  price  lie  Imil  to  \.<ay  totgatt  it  ia  oerlniii  that  pn>[>(e  wonUI  tnkn 
lli««l*ctrio  li(-htin  ptef«ronc«tti(;aa,  uoionlyboriniiciihik*  abrllli' 
wwy all itBOH'n,butbMrnuwiti«M> health  Klvine.nnddnc*  natdotho 
miachief  Ut  goodii  and  decoralioiw  which  f(iui  nainctioiwi  do««.  Su 
I  M,y  that  by  aiinply  lookin^r  at  thn  xuci^tM*  of  the  }'hj>  iudustry 
hora,  yoa  have  an  nlniont  cnitain  fsluirioii  ilt  the  Fucn<m  of  your 
•laetric  ll|thtin]{  Indijaliy.  Uui  whon  yoii  Dume  to  the  town  itaelf. 
and  go  thrvnicli  r.liu  ■troi'i".  i»id  nee  the  Ii<)t«lii,  ahope,  AaMmblV' 
rooms,  lbMi(re>  Mootiwlier  c\aritu'iF,  why.  looj  bclwe  you  docldo 
upon  n  certain  ■■.■houie.  lo»i{  before  yom-  work*  are  ready,  and  [ante 
before  you  turn  ou  the  euricnt.  you  uill  have  mch  n  ileniand  for 
the  light  that  the  amouDt  of  BUp|Jy  you  now  cnnl4iinj)lat«  wUI  not 
bo  ■uiBcionc.     I  am  auto  that  vou  will  hnvo  a  i-fituni  tliHt  will  {«y 

Ka  rery  well,  and  I  hare  do  aoubt  tliat  the  |i[Ux|h»-i  of  buMinea 
re  ia  Tory  oncounvinK.  But  tlie  foar  of  idobL  urditiury  beint,-H  in 
COnnoclion  with  t«wn  couiltril*  i«  that  they  Diny  hove,  at  any  mt« 
tor  lb«  lintt  y<ar  or  two,  to  inuur  n  lum  and  fall  back  upon  tlio 
rM«*  lo  uieot  some  dulicicii«y.  There  u  tiot  a  linitk  inatenco  on 
rMOnl  wheie  the  electric  light  has  been  introducoil  whero  tIi«fo 
baa  been  auv  ueceiuilj-  to  innkc  a  call  n|Jon  tho  raliw.  Inav^ry 
•JDglecawe  whore  electric  liKfitiOK  lioibccn  mti  oil  ureal,  Ihui^urkin^- 
expenfCH  have  been  met.  even  In  tlin  BrU  your. 

Blr.  Btcfil ;   U  that  corronL  In  iCKani  lo1|iKuich  1 

Hr.  t*T»«Oo  :  Tlio  iilt^tiii-  ll;;lit  hn>  n<it<  been  ivirried  out  by  the 
Coi't'Oi'Hlii'K  Ht  IfMwieh,  1  aiu  cuTifinin^  my  ruinurkn  to  initAlla- 
lioii"  carri(i'l  out:  i>v  i'ur|Kit.>tioiia  There  have  boon  n  jcrOHL  uinriy 
DompaniOH  uliu  tiKvo  carried  out  ei[icrimonl«l  innlAllHtinni  wliiuli 
bare  been  fait  a  tee -cheap  and  iiuaiy  kind  of  thini;>  ;  lint  wliere  n 
oarporation  hiu  deliboratcly  none  Lo  ivork  out  u  well  ilexlj-iiod 
biBlallation,  or  any  inntallntion.  It  liiii  HlwHyii  piuved  a  euoeCBd, 
and  I  have  not  yoL  BUf-ccctlod  in  ilntliii;;  one  iiini;lo  lailiinN 

Aldonwn  WoUiorod :  Thiit  it>>c>i  not  inulnde  ooseti  whore  the 
Bin|mi«i.ion  hii*  rtikiiu  unii  i.lii<  iviirk-  from  n  coin]iiinyi  bitt  whore 
the  c^oi  [>(ij-]Uii>Ei  h;L-  'tHi'l<nt  ihc  luriuitry  y 

Mr  Preeee  :  \e?<,  whom  Ihoy  Kai-o  nturUxl  iho  ludu>try.  f 
ineiitiun  this  III  (larticuLir.  bccaUiio  tlio  ari^nuioul  lioe  bovii  uwxl 
*'  Wo  nhiill  have  a  tTOmendoU*  \aiit.  I.lio  li]"t  yoiii'."  Kveu  yuur 
CDjiinoor.  Mr.  Hall,  oiiiORta  H  low  on  the  tivl  ytnit,  I  duii't.  1 
think  you  will  nuccooil  in  c<>t<>rin;;  y:)nr  workiiii*  e\[>(UiiHi*.  I 
won't  ga  no  fur  iix  to  my  tliul'  in  thu  lir*l  year  yuu  will  make 
■ufUclcnt  to  |iay  iiil«i<t-t  un  the  re<)i'iiipliun  fund  :  I  will  only  (ny 
Lblii,  thai  you  will  (.wur  your  wurkin^  oiiicniici-  You  unn't 
incur  a  Uim  whioli  will  cnniiwl  you  to  come  n|Hiii  Ilia  laliw. 
Hid  in  llie  eeoond  your  thci«  in  not  the  HlJt[lil«wt  <|ucM'jn 
you  will  ulenr  lul&cicnt  to  pay  int«tc»t  luid  In  pioviile  a 
sinkinc  fuud  an  well.  Bo  I  don't  >CR  any  lunaoii  why  aiiyliudy 
abould  anlici|iaU)  a  lou  when  yoii  Htail  in  a  liiiritnow  whioli 
will  moM  your  woikinc  ax|i«iii«i>  nt  the  vury  first  rtarl  of  it. 
The  noil  imint  I  want  to  ui)fn  In,  n^  In  the  relsti^-e  cost  uf  gaa  and 
•loetricity.  Mr.  Hall  inoutionK  olectiiaty  at  M.  per  unit  an 
iU|uival<inl  t4>i;iui  at  .1>.  4H  |>«r  l.fKHXt.  1  don't  agree  with  that. 
I  think  liR  iH  on  the  wion^  vide,  I  hate  taken  the  moon  coniuinp- 
Uon  of  all  the  electric  Isuiim  in  Enftland  for  l'2  month*.  They 
number  altoKOtlier  fiunrly  900,000  lainpa.  (o  that  when  yon  take 
the  mean  uf  OOO.OtW  himpn  vou  uro  not  fftv  from  I.Iio  ttnth  ;  ami 
till:  nicun  cunaiimplion  of  tdofc  niMMXIII  lanipi- fnr  tlio  vi<nr  ]Hg'i 
wan  IS  uni!«  per  annum.  Ciglilocn  uniU  |iOr  annum  Ht  M.  |)»r 
unit  moan*  (Is. ,  and  therofore  tho  moan  ooet  per  eluctric  litinp— 
that  ia,  n  :t.Vwatt  lamp  of  lit  c.p  ^t*  9*.  per  aonum.  I  have  alim 
taken  out  tho  gaii  rotuniK  of  |;ae  cotii|«nie«  and  f-as  our[iorutiana 
tor  IFI90.     I  could  not  gel  any  biter  returns  of  k"'- 

Mr.  Woodud :  That  in  atroel  lamtia? 

Mr.  Ft*«««  ;  No,  Uie  whoJo  inaustry.  It  umounli  to  luiiny 
millions  ('t  lumpr.  and  it  oame  out  Ihat  tho  arcro^  conaiiniption 
ot  gun  per  live  cubic  feet  burner  wm  S.flOO  cubic  (tot  |«r  nnnuin  (Ktr 
IpU'burnoi.  WoU,  the  mean  price  of  {{■"' t'"'»*if£liont  tlio  wholo 
oonntry  U  3a.  i>or  J.OOIIft,.  no  that  it  comna  out  In  tht»  way  :  The 
mean  coniumptjon  of  gaa  being  ;t, (MM)  cubic  feet  )>crliuiiicr  iit-ln  |.<or 
1,000,  tl  brings  tho  coala  of  a  IU>c.p,  lainj,,  whotlier  burnt  by 
electricity  or  gu,  at  cinctty  Ihoannieainoimt  givr  annum— namely. 
(Nl  So  that  1  say  that  ]|Ca»  at  'i».  |>ci'  l,U(M>fl.  is  equiialent  to 
eleotrialty  at  (id.  per  unit,  Tlwrufuro,  if  you  iutiqduco  your  elec- 
trictty  al  Od.  [ler  unit  you  are  inlttxltioing  ■  light  which 
is  eoulv&lont  to  uai  ul  :(«.  (-vr  t, 000ft.  That  in  an  argumont 
bSMd  upou  the  beiiHviour  of  nn  cnorraouii  number  ol  lani[ia— 
900.000  electric  Inmpt  and  nomo  miiliona  of  gii«  llglitM.  And 
it  ia  a  very  bioiid  way  of  looking  at  tho  mnllor.  I  latlior 
dwell  upon  this  bc<uiuiu:  it  ia  n,  favourite  tiling;  to  HAy  that  the 
dectric  light  coata  twino  na  much  aa  ^l,^^,  I  am  H  g*»  Kliaro 
holder  aa  well  oa  an  oli!Ctr<caI  engineer,  and  it  I  were  a  gae 
Onglnoer  I  ahoutd  aay  thik  -.  Hei«yuu  bHi«  );«'■  l.'>^'>"><'  you  l.'io.p., 
■Olbal  Bvo  cubic  foot  would  giro  a  light  which  ie  vrjuii-alent  to 
16  Ottodla*,  while  your  oloctrie  ligiit  is  only  10  candles  ;  therefore 
DUr  ga»  ia  M  per  cent,  belto  than  your  electric  light :  but  thai 
Ifie.p.  U  only  obtained  with  gieol  difficulty  in  the  laboratory, 
vitb  a  ■|)eoiaIly  designed  sort  ot  burner,  greM  care  ic  cbock  tJio 


IfM,  gnob  CAM  tlut  tlia  pnniiTe  is  e:xnct,  and  the  ehemjat  or 
olMr  ptmon  wfio  aukM  th^  (eoa  hnf  to  eiorciEe  tlie  gmtMt  oan 
to  ^  tb*  full  «fDMt  onb  of  Sft.  In  jiractico,  if  you  tak«  an 
ordinary  burner,  you  will  And  thai  instead  of  it  taking  five  oubic 
feet  Ul  giiB  UF  yuiir  standard  ol  IScandloo,  Hve  cubic  foot  i^ vet 
only  lUcandlcB.     IhaveolKU  niwie a  nrles  o(exhau*l<v«  t«at«,  and 

I  can  never  get  lu  cp.  Hu  I  miy  unhesitatingly,  that  an  ordinary 
otoctric  lamp  burning  S5  watta  —  that  ia  a  oertaio  definite 
nmonnt  of  olc<otricxiy  which  in  enaily  mewuced— sivee  the  aeisa 
light  na  nn  ordinary  live  oubtc  foot  aaa  ■  bnmer.  no  that  tJie 
oompAtlann.  In  mnklng  tho  X'l-watt  Tamp  and  the  five  oubie 
feet  gitfi-burner  each  coettng  !>*.  per  annum,  i*  a  very  fair  and 
iu.'cnrftt*  oom|>uriwoii  to  iiisko.     But  I  rnthnr  wont  ofT  the  rnlla.     1 

II  an  I  ID  show  that  the  goa  eiigiuefir  in  making  believe  that  tlie 
eloolHc  lit;ht  ia  twice  aa  dear  vi  gaH,  (hewn  thega^which  ho  burns 
with  n  goa. burner  in  a  condition  thai  it  doe*  not  come  up  to  tho 
■tandard  of  light  required  by  tho  Act  And  then  attain,  tlie}-  ahMi 
tako  into  conaidcintion  thia,  that  the  two  lamps  are  burning 
exactly  tho  Minin  tiiiio.  Well,  they  are  not.  Mont  of  you  havo 
your  hou«o*  lightnd  with  gan.  and  [have  nodonbtyour  cxiiorienco 
is  tho  aaine  '"•  mine  Tlio  xorvant  goca  round  and  lights  up  tho 
wli<do  of  the  rouiD«,  and  uuIo«m  you  e.vorcLi>o  a  alrlct  aupcrvlaton 
they  are  never  turned  down  until  put  out.  You  don't  think  of 
turning  down  the  light  in  llie  drawing-room  when  you  go  in  to 
dinner.  conHX|uently  it  burns  M  wnnte.  With  your  olsutric  tamp, 
huwovor,  the  coac  is  different.  Vou  have  your  switch  al  the  door, 
and  you  inatlnctlvcly  got  in  the  habit  of  tamuif;  it  off.  and  instead 
of  burning  IXH)  houra  a  year.  lu  the  averwe  giulieht  bunii  in 
l^ndoii.  In  privata  houiof,  and  |ueinisee  ol  a  siniilar  chamctor, 
the  t'lectrio  light  auomge  is  only  4SI)  hours.  So  that 
you  get  60  per  cent.  diU'erenco  in  the  igualitv  of  tho 
light  and  nearly  'JA  per  cent,  gain  In  the  number  of  houra  it  ia 
burning,  aod  it  in  Lhoau  two  t43gether  which  makes  the  differenoo. 
An  clectrioal  engineer  oould  prove  la  you  exactly  how  n>u«h  you 
conaumod.  It  really  moans  this— that  you  must  lake  Ae  whole 
■luoation  in  a  very  broad  viow.  Don't  tako  tho  figureeaa  beinemy 
llguio*  ;  take  tho  tljf  uroc  of  my  friends  the  gas  onginoeie  RfMf  the 
giw  journals.  However,  I  think  you  will  find  my  atatoment*  are 
justified.  Another  iwinl  Ih  thitl  iW  coal  of  the  production  of  eloo* 
triolty  and  the  working  eiipt)nit«4  ■«  uot  a  tiwculatlon—it  Ik  not 
oitin  an  ostiimilu  ikud  u  calculation,  it  is  an  abnoluto  Isct  within 
the  rouch  of  oveiyoiio  uf  us,  and  thoso  who  have  hud  eifierluiicc, 
iia  I  huvo,  will  tell  you  to  the  ainalleat  fraction  ot  a  farthing  how 
much  electricity  eoaia  to  manufacture.  At  the  !"osl  Othcc.  where 
wo  hHVc  ID.iKIO  luiiipa.  tho  coat  of  the  production  of  eloctricltVi 
inclnillng  Clii>  iniilntenance  of  thn  lamgia,  in  2*4Ad.  jior  unit. 
'L'lie  cost  geiieriUly  in  plHMU  whoro  the  light  haa  been  Introducod 
comes  out  «l  ulioHl  111.  («riinit.  Thai  i"  liecauMM  much  1«  nocca^ 
snrtly  ei|>ondo(l  on  mjiitis.  In  carrying  itoi-ertheareaofa  town  tike 
thia,  jnu  have  ibo  mains  to  I.Ly.  and  ii  coitoin  arooont  o!  energy  is 
lout  in  tho  niuiiia.  to  that  if  you  take  It  at  4d,.  which  la  a  rerv  luir 
average  foi'  the  whole  of  ilin  countiy.  I  think  you  arc  peitoctly 
Mife  1  anil  thoreforo  ynn  Iihvo  got.  'Sd.  to  your  advanta£e  it  you 
uliauKU  ed.  lu  your  cliutitn.  It  cu^tx  you  4d.,  and  yon  havo  'Jd. 
prolit,  and  lliereforo  It  uuiiie«  to  thix  :  that  the  amount  ol  ynur 
prolit  will  ninipW  depend  a\>oa  the  number  of  cllente  or  cuslomerB 
you  get.  Mr.  IIull  shows  you  llie  cost  of  working  ami  how  many 
Ruatomera  you  think  you  may  have,  and  after  that  it  goes  to  proHt. 
Thoie  ia  one  point  I  ahould  like  to  nrge  in  eonhoction  with  this, 
and  that  la  that  tho  larger  your  supply  tho  greater  tho  number  of 
your  cuitomora,  the  cheaper  uor  unit  l|i  bno  coat  of  ju'oduction  ; 
anil  the  long«r  you  keep  on  the  (uipply  the  chaa|ior :  it  la  propor 
tioii»l«Iy  chcji|>ei  to  run  it  four  houni  a  day  than  two  hours  a  day. 
If  you  can  get  clleiil«  to  take  the  eneivy  for  mo(«r  pur[H>M>a 
during  the  day  you  also  reduce  Iho  oosl  of  electric  lighting,  nnd. 
as  I  pointed  out  once,  if  It  were  (lOEeible  to  have  the  supply  of 
electricity  during  tho  whole  "I  hours— that  is,  euppoeing  you  havo 
any  induatry  that  would  take  it  tho  whole  ■.*4  hours— you  could 
produce  your  clectiicity  at  the  flamo  price  as  gae  would  be  at  M, 
|icr  I.WHIft,  Of  pouiiw,  people  cannot  conceive  gas  at  2d. 
(itii  Ihouauiid,  but  clcclrHMly  at  ono-thitd  of  n  penny  jier  unit  Is 
l.he  aiiiiio  AH  gni.  lit  'M.  yiot  tliouajind.  There  >t  an  indubtiy  whcro 
the  copgior  uKcd  foroictric  purjiosoa  it  almoat  entiioly  obtained, 
Muil  wliore  the  electricity  Im  proiliieod  rtl.  a  cost  of  oiiC*thlrd  of  a 
IKimiy  |«r  unit.  Thix  h(i«  not  cunvtno(4  innny  of  my  gas  triond*, 
but  It  is  a  simple  fact  that  the  larger  the  product  ion,  and  tlie 
lunger  the  supply  is  kept  on,  the  chen|«r  the  cost,  so  thai  tl 
you  succeed  in  getting  a  Inrgo  rlimltU,  and  if  you  ha^o  louj; 
use  for  the  lignt,  your  coat  would  como  to  le«  than  \A.  per 
unit,  and  you  would  bo  in  u  [Kwiiton  to  reduce  the  chatse 
por  unit  to  ]iorhai>8  even  Icoa  than  Ad.  Tho  lowoit  charge 
at  nroaont  mndo  i«  fid.  There  is  one  other  point  on  which 
I  do  not  ipiit«  agieo  with  your  tiirvoyor.  I  am  a  gioat 
iiilvocaui  for  piililic  1i|^)iting,  not  on  a  large  (calo  nt  first,  but 
on  a  smalt  •calu,  anil  ligUtinK  tho  iiiomi  prominont  s|)accs  with  tho 
most  brilliaiil  and  best  arc  lam|>i>  that  mns  in  tho  market,  W« 
lind  that  at  the  I'osl  Offioo  thai  wo  &>t,  more  work  out  ot  our  inoo 
now  that  we  havo  introduced  the  light,  nnil  tlint  it  iwy*  for  iteelf. 
At  tho  having*'  Bunk,  where  we  huvo  l.oOO  oinploytv,  we  liave 
introduccfl  the  electiic  light,  and  the  int.ioductiun  of  iheoledric 
light  reeultRt  in  thl^— that  the  number  of  djiys'  absences  tbroueh 
sieknea*  waa  diminished  two  days  per  heud  per  annum,  and  Ids 
consoqueoce  was  that  wo  got  S.UOO  more  days'  work  out  ot  our 
Ktaff  in  a  year  than  before ;  and  simply  putting  the  cost  at  the 
loweel  rate,  the  vmlna  of  these  .^,000  daya  was  £7IM  odd,  and  the 
total  cost  ot  the  etOOlrlc  light  whn  £6W,  m  that  wo  get  our  tight 
for  Tiothing. 

Mr,  Nernaa  :  The  advanlwgos  to  Im  gaiued  by  the  destructor 
site  will  more  than  oorapensale  lor  the  additional  distance  the 
mains  will  have  lobe  laid  dji  compared  with  the  centre  of  the  town  t 


lb.  niluu  :  Certainly,  anil  I  wantttl  to  poinl  out  Mt,  thai  on* 
CUMOtlhe  coel  gf  the  )>rixluctioti  of  cloolripity  'vt  duv  to  Iho  fael 
thktdnriiiKUic  u-holoof  tbo  nijcht  luid  during  the  whoitt  of  Ihe  early 
rnunuoK  ajid  port  o(  the  dayiimo  roa  arc  compdled  W  k«ep  your 
current  on,  atut  that  mcani  a  oanfidcrsblewMto  of  coal  and  energy. 
Wttb  joar  doilraciar  there,  aJmuty  al  work,  you  h«vc  nufficiont 
beat  ipdmntllj  then  to  produce  30  h-ji.  or  00  h.(i.,  and  that  ii  ■nnro 
than  jKm  want  (rem,  Mty,  nller  ID  n'nlock  till  4  o'clank  in  tbo 
•funwoe.  That  deetr  lie  tor  will  he  vrorlli  id.  orit'l.  peruiiit  toyoii. 

■r.  Komaa  :  Voa  have  aaid,  Mr.  I'laaN^o,  thnl  yoii  oousjder, 
un'J«T  Ihu  ntcunutanoe*  of  Cheltenhuiu.  thut  ibe  hii;b-[ireMure 
altctnniiiig  currant  is  the  ptrferiLble  lystem  Ui  adopt  ? 

Mr.  Preec*  ;   1  hitvc  iiadoubtnboit  it. 

Mr.  NortnAO  :  I  ihould  like  lo  luik  yoa  whetber  you  conddor 
Ihta  the  mccbod  of  distribution— namely,  that  of  dolivorinx  tbo 
MfEh'prw'urn  carroni  to  tnnatorralne  ntntlonn,  and  tbon  M>rrint; 
tMar«a>«*I  low  pmwure— it  preferable  to  pUoliiffUin  tranafntinem 
at  (he  hoaeee  ? 

Mr.  rreaoa  :  Yea,  to  traostomi  in  tJiv  houiii-  would  iutrwiuce 
an  elcmont  of  daoirer. 

Kr.  NonMo  :  Then  you  endorw  oittjroly  wbnt  Prof.  Ayrton 
tecomincnd*. 

Hr.  Pvoeoa  :  Yee,  it  ie  the  only  poaUblo  and  practical  way  ai 
conyinj;  out  llio  HllamatiDK-Ourrent  «y«l«in. 

lb.  HanaMi  :  I  think  Ilf  now  your  view  ujio'i  tbtn  [miiiiL  Vniir 
ofiiiitoii  is  thai  IJ|{hliiiK  by  electricity  ousht  toboi"  tbo  hands  of  tb« 
^oreming  bodv  of  a  town  of  a  InrKe  populalton  like  this,  and  not 
ID  the  baadii  of  o  private  coni|iany  ? 

■r.  Preece :  Moat  dlirtinctly.  When  it  ia  the  hnnda  of  ■  private 
cocnpaoy  you  have  to  deal  vltb  promotion -monoy  and  diroctom' 
fees  1  you  have  to  deal  witti  ditidendu,  anil  you  havo  le  doal  with 
dlvldMida  o(  *  Boueli  higher  character  then  llie  koCeroat  von  bnvo 
lopay  en  money  borrowed,  you  hai-e  giiopTe  tnt«rMi«a  In  the 
ioduntry  who  might  not  be  in  tbe  locality  itnjlf,  wliurciM,  when  n 
corjKirHlion  take  it  into  ■(«  own  baodi  you  borrow  money  nt  » 
I'ery  low  rate  of  inteteet.  there  in  no  uromotion- money  to  bu  puid, 
no  dlreotora'  fees  to  pay,  yon  will  lutvc  nil  the  ortcniiiwition  in 
jour  own  Iwnda,  you  bave  your  own  ofllciini  all  Ibcrc.  and  you 
•trike  avay  at  once.  Another  eletnenl,  wlion  in  tlio  hand*  of  n 
oompuny.  u  the  additional  ai|)eiiM,  and  thin  hi  u  tiix  u|>on  tho 
nitop>tvor~lbbioitnici|ionM  m  between  t  oomrMUy  iind  a  town 
council.  A  coiniway  must  aLio  celabliah  a  sinking  (uii'l  uul  of 
it*  proiile,  lO  that  liDanciaUy.  ell  round,  tbcm  is  not  one  word  u> 
be  Miid  in  fai-ourof  a  coinpuny  a*  nKainnl  a  corporation.  There 
WM  nouietbitig  to  bo  Hid  in  their  favour  in  the  earlier  dnyi  of 
eleclrio  lif^tinir.  •>'  at  any  rate  there  wan  ramotliing  to  bi>  uid 
agoinot  ttohing  the  ratepayera'  money  upon  cx|>ortinant«:  now 
tliet«  ere  no  ei[>crlniont*  to  bo  pnid  foT'-lt  is  a  fluod  Industry,  and 
if  carried  on  properly  is  bound  to  pay, 

Mr.  Itenoaa  :  Tbon  tliero  may  be  devet  a  omenta  in  the  way  of 
lun|ia  and  mrboaa,  but  do  von  think  it  pauiblo  thai  there  could 
be  any  auoh  imjirovomonla  In  tlie  principle  of  the  mncbinory.  or  ia 
tbore  any  other  factor  that  would  make  It  deairablo  to  wait? 

Mr.Froeoe:  Thora  is  practically  htlleor  no  raomforiiuprovoment. 
M*ehinary  k  inanulanturod  with  an  efficiency  of  !)4  iwroent.  If  yau 
get  your  plant  it  will  ;;ive  you  an  cdidency  of  tf4  iwr  ootil.,  wbiuli 
n»eans  there  is  only  6  per  cent,  to  work  uiwii.  The  triuii^turiuiiih- 
parte  have  aa  ellioienuy  of  D8  per  cent. .  so  that  Ihure  is  no  ruoui  fur 
uii|in>veiiienl  there.  The  only  place  when;  tuiprovemeut  it  cuniini*  is 
tn  the  lamp,  and  there  i>  little  doubt  that  we  ehall  have  i,-ipnt  iin 
proTConetit  therv.  The  pnlent  fov  the  Inoandocccnt  lump  eiuiiCH 
this  year.  Wo  are  now  paying  -la.  M.  eaeh  fnr  thU  lamp.  I  hare 
airoMly  bad  ollbr*  of  any  number  of  laiii]Hi  at  Kkl.  each.  Tho 
people  theinroliai  who  hold  the  monopoly  will  probably  bilng 
tbeir  price  down  to  I*.,  and  we  «hn1l  ^el  not  only  Iani[H9  whOM 
price  hai  been  reiliiovd  from  3b.  9<f.  la  I  v..  but  wu  xhnll  gel  lain[Ni 
■upplled  lo  BH  which  will  be  infinitely  better  tlion  the  privwnt 
Oiiae.  The  lamp  which  you  got  now  conxumcd  four  or  live  H'alt« 
per  candle :  we  now  have  othn  oS  Ump*  to  be  supplied  from 
Switierhuid  at  lOd.,  whidi  will  ^vc  juat  the  Mine  result  while 
aeomnung  only  2|  watte  ptr  candle  cnoh.  Therefore  bmpe  will 
ftt  the  end  of  ^o  year  bo  obtainable  not  only  nt  n  coat  tedoced 
{rem  Bu  M.  to  Is  ,  but  wo  ■hall  also  havo  lainiia  ei\'intc  the  name 
renitte  with  an  ex[>cnditure  of  only  two-tliinls  of  tbo  present 
power.     So  that  there  iii  nKiin  tor  na  iinmeuw)  economy. 

UderanaB  WMhered  :  I  underetand  you  to  say  thai  in  no  case 
where  a  corporal  ion  biu  darted  electriu  lighting  has  there  been 
any  leee  iacnrred:    At  Oxford   Ihe  believed)  Uiere  is  the  low 
prewnre  eyetein. 

Mr.  V)Me*^  No:  it  is  the  high. preuuresvatem,  but  it  u)  not  the 
all«nMiing  current  which  thov  uie.  They  nave  moving  motorH  of 
■  oompticetedand  ciwnsivo  charaet«r.  i  tninkyoasavoyourMlvea 
a  greet  dasl  of  trouble  by  adopting  tlie  hlgh.proaaure  altornating- 
purrent  syiiem. 

AldenBan  Wetkefed:  And  the  retiMi)  you  recoinmend  that 
■yaicm  hc(i<  it  hrr'^oso  of  the  tcattered  area  of  tbe  town,  over 
which  1  aiiilfirvUuid  you  w«ol  yeetenlav  * 

Hr.  Fraeoa  t  It  t*  »  eealtered  and  an  eritensive  area.  It  is 
elBiply  a  i4*iu  eegineerine  qDeation,  and  taking  the  engioeering 
eonoltieiu  into  cootiiileraiion,  it  ia  not  a  oboioe  between  nigh  ana 
low  preamre ;  it  ia  a  neceaaity,  not  a  choice. 

AMevMan  We«tMr««:  Then  yev  beliere  the  elocttio  light  ia 
tbe  light  at  tbo  futnre,  and  that  it  b  bound  to  soperaode  gaa  in 
tbe  near  (elure,  and  therefore  if  we  were  to  allow  a  company  to 
come  in  wo  ■hoiihl  i>itniily  bo  lettleg  a  monopoly  come  in  ! 

Kr.  Preeco  i  DMtltictly. 

AMamaa  Wethared  i  And  Ihil  by  introducint;  It  onrsetvee  wo 
shall  bo  not  only  taTiog  the  ral«e  but  preventing  the  Wlting  up  of 
nootlier  moaoiMlr  in  the  town. 

Mr.  rieeee  :  Yes. 


IBr,  irMwaa ;  1  see  that  In  nan^rraph  91  of  yniir  retmrt  to  the 
Corporation  of  Tunbiidge  Wells  you  nay.  "  I  do  not  know  if  ever 
your  Corporation  hiu-  hod  to  consider  the  dispaiial  of  yoitr  own 
town  refuse,  but  if  the  formation  of  a  de^lructor  hiu  lo  bn  investl- 
gat«d,  I  think  it  ill  well  lo  point  out  thar^  the  i^mbinatlan  of  a 
central  nlation  for  electric  lighting  with  j  wasio  dwtiuiTtnr  would 
loud  to  a  coniidorsblo  economy  in  the  nianufnntum  of  (i|«ctrti?>il 
energy,  and  ensuio  a  consideraUa  addition  to  the  [•rofits."  That 
was  fn  January  lost.  •«  that  the  advantage  of  the  u>e  of  s 
doslruetnr  in  Ibis  (connection  was  present  in  your  mind  before  yon 
had  ^nyfhiii;;  (ii  do  with  (.'hiiitenlidm  ; 

Mr.  Frseoe  :  I  hnvi<  tried  to  induce  two  or  three  corinrnttena  J 
to  introduce  the  light  in  reference  to  the  destructor,  niici  I  think  i 
you  have  here  an  immemo  lulvantago  in  th»t  you  ha»"o  got  your'J 
doitruetor.     You  hnve  got  your  ihaft.  your  ground  i  the  umoiiniof"" 
money  you  have  to  sixind  upon  your  buildin|>  is  very  SRinll  inilotvl. 
Mr.  Hsi!  (tons  not.  entiinate  it  at  more  than  £1,900.     If  you  cume 
into  the  town  for  *  iJsce,  you  would  not  build  n  plncv  for  c:<.f)0(i 
thut  wuiilil  he  lit  for  a  central  stAtion,  and  t  hen  yon  would  have  to 
Mpend  another  £5.000 on  the  maine,  no  that,  as  against  the  hii;h. 
prenure  iiyatom  you  would  hare  to  spend   on   the   law-prcuure 
■yitom  £10,1X10  more.  , 

The  Mayer-  You   know  tho  town,  and   that  tt  is  divided  iotol 
different  ivsidnullfti  distrlcta,  and  you  know  th>.^  syiiloin  of  lighting 
prn[>0M>d  to  he  intinducied.     lie  you  think   that  fieltcnhrim  i>  a 
itiitAblo  piece  for  the  introduction,  tbe  Huccemful  introduction,  of 
the  light,  and  do  you  think  the  meaaurea  we  projioae  are  wue  andi 
sou  nil! 

Mr.  Preeoe  :  I  do,  most  emphatically.  I  have  noror  seen  a  town 
more  suitable. 

Tho  Mayer  :  On  behnlf  of  the  Electric  I.lcbtini;  <.'nini»fll«e  oud  | 
on  behalf  of  (lie  forporHtlon,  I  beg  Co  tender  you  our  motl  sincere 
thanks. 


At  the  mooting  of  the  Town  Council  on  theSth  tnst,,Mr.  Kormas, 
in  proposing  the  adoption  of  the  report  of  the  Electric  Lighting 
Cnmmltlee,  contatninelbe  above  uocouut, said  ilBreooinm«n<ruliona 
wore  .V  followe  :  "  Tlmt  the  recummoiiduLiene  in  Mr.  HuU'ii  ixiport 
bu  Cttiried  out  forthwith,  reservtutr  for  further  oonBidorHlion  the 
luotliod  and  detaila  of  ntreet- lighting.  That  tho  town  clork  do 
take  the  necessary  steiis  to  obtain  tlic  n|ipiovnl  of  the  Board  of 
Trade  to  the  system  jiroiioscd  lo  bo  adopted,  und  apiJy  to  tho 
Local  (^iovornmcnl  Itnurd  for  Muictloii  lo  a  loan  not  oocoiliug 
lld.DDO.  And  limti  tlie  wiirveyor  do  iirei«rc  the  uucowwry 
speciHcations  on  wliicli  to  obtain  lenders  fur  tbo  enecutiun 
01  the  works  anil  Die  supply  of  the  plant  and  olectrioal  appKralun. 
Tho  (.'ouncil  it  now  unked  to  spprovo  of  the  proceeding  of  the  com- 
mittee and  of  this  rcfiorl."  Continuing,  he  said  lliiil  n|.>on 
the  oi>inion  which  Mr.  rrcoce  liad  given  them,  he  (Mi.  Noiuian] 
ho[trd  ho  niisht  challenge  the  unanimous  verdict  ol  t.hi>  Council, 
They  would  soo  that  Mr.  Hreece  oontinneil  pnu'Lioally  upon  every 
point  tho  recouiiueiidHt.ion)!  of  Mr,  Hall  and  Prof.  Ayrton,  Over 
and  over  aifaln  he  hiul  a|>proved  the  high  pretwure  alternating 
i-yi-tcm  as  the  must  euitjible  under  the  circumnlancos  of  Ihu  town  : 
he  hivl  ajipruvdl  the  mclhoit  of  tiunsfunuin^-  iit  nub  Bt^Uionnat  the 
unly  practical  way  :  und  ho  hiul  approved  of  tho  doBtructor  sito 
unreservedly,  and  suid  it  was  likely  to  olTer-t  a  saving  of  from 
Id.  to  ]d.  per  unit  in  tho  supply.  Only  nn  one  (lolnt  had  Mr.' 
rrooee  difbrcd  from  wh.tt  he  understood  l.hc  couiiiiitt«o  to  recom. 
mend—that  of  public  tighUiiK.  but  the  coinmitUie,  in  foot,  had  not 
abandoned  the  idea  of  public  li^htin;;,  aixl  hxjl  unly  (lOiitpouod  a 
Anal  decision  ae  lo  the  metlioil  ami  derail  of  curiyini;  il  out 

The  motion  wo*  iwconded.  und  after  connidcrubto  ducuBtiion  tbe 
re[>urt  wan  adoptoil.  with  one  ilissantitnt. 

At  tbe  cooclueion  of  tJio  businosn  i^  tbo  Counoil  a  letter  wot ' 
read  from  the  Biunh  Electrical  Knginoering  Conipany.  I.imitod, 
oekiuf  if  tho  Coijinratian  ptoiMMod  Co  give  cRect  to  tho  provisional 
olectnc  lighting  onlor  obtained  by  Uiein,  as,  if  not,  it  was  the 
intention  of  the  oompony  to  take  slept  to  eeoure  powers  to  onnblo 
thorn  to  undertake  the  sui>ply  of  electricity  throughout  tho 
borough  of  ChnltenhitHi  by  moaiiB  ui  a  IocjiI  oumpHiiy, 

The  town  clerk  was  intilrucled  lo  reply,  iiifurniing  the  company 
of  tho  rfwululiun  jui-l  niiii(ft  nt. 


BBADFORD. 


/iota  of  Intatiew  on  fVtdnaituf,  July  19,  ISHS,  bfitPtea  i 
f7iM  and  Kleettiaty  Saj^lf  OommiUee  and  I/nd  Ktlvhij 
as  to  MixU  of  StUnaon  of  EttrtricUy  Iforh  and  ,\taiiu. 

Present :  Alderman  Frederick  Prieetumi  (Iti  the  ehalr\  the 
Worshijiful  the  Mayor  (William  Oddy,  Eeq.),  Aldemun  Wat- 
mnugh.  Councillor  Kay  (deiiuty  chairman  of  oommiltee),  and 
Councillun  Bonn,  Crceeiand.  i  raenian,  J.  (ireeowood.  North, 
I'dirker,  t^baftoe,  Toolfaill,  L.  ^^'alkor,  and  Wataon. 

Tbe  Ohotrmaa  stAlod  tho  reasons  for  which  the  interview  hod 
been  arranged,  and  asked  if  tho  cammltloe  wished  that  Mr. 
Shoolbrcd  and  Mr.  Baynos  should  bn  railed  Into  the  room.  It  woa 
decided  that  tliosc  gentlemen  should  be  present  at  the  Intenlow. 

Tho  CliairBaB,  after  Introducing  Lord  KeJilo  to  the  com - 
mltteo,  mode  a  brief  elalement  as  to  the  ereetieo  el  ihe  prwent 
electrical  Installation,  and  pointed  out  that  Bradford  w«e  Ui*  firet 
municipal  cornoratlou  to  commence  tbe  eapply  of  eteolrioity  lo 
tho  public  The  oeminittee  at  Ibe  outaet  took  great  paina  to  Mt 
what,  so  tar  as  they  could  dee,  waa  tie  beet  eyvtem.  Hr. 
Sboolbred  waa  appcdnled  engineer  at  tlte  tlaift.  and  \k.  Vmv 
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kinMn  yta*  «a11«d  In  t«  adirtw.  Tha  oonunltt«e  then  fell  jnMiR«d 
In  ilatliag  oppi&ltoiiti  on  t.li«  «y«letii  which  ws*  fulo(it«d,  ^llough 
■omowbat  nttiiiiiBt  I'r.  Hopkiiiran's  opinion.  The  dooMr  lioil  Ihuii. 
U  he  biu  now,  [inU^U  on  tho  three  u-irc  xynlvm.  btit  it  wiw 
d«dd«d  to  wunmenOT  with  Iho  twowii'c  conlinuom  eurrent 
•yVMm.  It  wo*  nlwuyn  kept  in  mind  and  wiu  nell  undoritood 
thftt  It  ml^ht  bo  advlanblo  nt  Mme  Mmo  in  thn  future  lo  kdopt 
Uie  bbrM'Wir*  *yiit4nii,  (7j>  (n  tho  jimwiit  no  liltch  hoa  nrloen 
in  oonnMtion  witli  Mie  iiiiii[)ly,  «ixri>Fi''  thnt,  tfu>L  nliilor  t.lie 
eablw  were  overcliAivoil  villi  ourreiiT.  b«yond  l.hvir  cniiiwilv,  nni) 
lie  light  ((iv(tn  off  hv  the  lttin|i«  wiim  lliuw  •lii'lilly  iiiii»iire'l.  Ai 
the  Kcaion  in  iw  far  ndi'unccl  the  comriiittMi  came  In  the  conclunion 
mcioly  at  tho piownt  mnmcnt  1o  nii|>|>Irm<nit  the  nyntctn  by  the 
•ipondltat*  M  about  f'J./jUO  on  luldiitonnl  phini.  Mr.  Bnyiioi>hnd 
•xpratMd  (li*  wfih  that  in  thn  future  ho  ihoutd  bo  tho  itloetrlMl 
•ngliiMri  and  aotlag  Qiidor  tha  Inati'iirtlonn  of  tho  cuiRinitloo  had 
prODBred  B  report  M  to  tliu  i'roi>OM>d  «il«n>iiiinv.  Mr.  Shootbred 
McTalw.  in  uccordBuiM  with  siuulilr  ioHtructiunit,  |iit<)iHrO't  n  rO|iorl 
on  the  lubject.  To  judgi?  botween  these  twu  ic|iurlt<  the  cumuiittev 
had  d«cidod  to  cbIi  in  on  eminent  scientiBt,  unil  uitli  that  view 
tho  advice  of  Lord  Kclnn  hnd  bcvn  nouKht,  Tho  view  of  tho 
eonunlttM  wan  not  to  mueh  tfmt  cither  of  the  two  ro|Kirt< 
befora  them  »hould  bo  adoiiUxl,  but  ntthnr  to  bo  uMurod  whctlifii 
or  not  they  wvie  on  the  rlj£ht  trar-k  in  whiit  tlioy  hnd  done  un<l 
what  they  ptv|>itfwd  lo  no.  The  oc>mniit10^  tvi'iiild  rKit  fiavi.' 
thought  of  a^kini.'  Lonl  Kolvin*"  tieivd  on  hj  mnidl  «  ninLltir  itx  Ihi- 
■pcndinK  of  C2.'>'J»  or  ao,  but  lu  Ihcy  aie  tuukin^  into  the  future. 
any.  for  the  ncit  ID  or  1.^  yeurt,  Ihcy  tvinli  to  ilu  now  wiiat  wiU  bo 
found  to  bo  the  bunt.  Tho  committee  doiiiwl  Uonl  Kelvin  to  miv 
how  far  tlioy  linvo  boon  ti^ht  it|)  to  ihc  iiruuiil, u.nd  alea  whnt  will 
be  the  bo*t  cnuno  for  Iho  future,  tlin  lar<li<hi|>  liiid  boon  ihuwn 
over  llio  work",  find  witli  tho  ciplnndtlnnn  whieh  hiul  boon  giroii 
to  him  wuiilil  hHv(>  II  i-nod  knowlcdifc  of  wlint  liad  bocn  done, 
and  what  the  [i(iih;ibk'i  rfiiiii-*iii(in|,»  al  tha  Wwii  «-oie  likely 
to  be.  He  would  bu  k'hi'l  t^  imHWcr  iiuy  i|ue«tion8  hi^  lonti-litii 
niiKht  like  to  ifk,  ant)  viii|niml  wliother  ha  wiahed  tu  innke  uny 
additions  lo  or  obnotvatioimon  thorojiort  lie  hiwl  nlrcuily  iireeenlni. 

Lord  Kelvlo.  in  ropty  to  tho  Chuirinon.  (aid  he  hod  ulroudy 
iniula  n  i«|>rirt,  and  that  oil  ho  wiahod  to  add  to  it  wu  a*  U>  the 
dietduce  nt  whicii  »iiy  itocond  ffencnitine  ntntian  might  be  nliLcod 
from  the  pi<<rciit  itJition.  Ho  hod  mid  1}  milen.  luid  would  like  lo 
Bay  it  should  ncit  be  luoro  Ihuii  14  oillaa  Iram  tbo  pre&cnt  ulntion, 
and  might  be  nearer  with  ailvantaga  it  found  aconotnicnl.  That 
WIU  tho  only  point  he  oacod  to  eximnd  on  at  prmont. 

Tho  Chaimuin,  having  ukod  the  t'ointnitlee  what  courea  they 
would  adopt  in  their  proaemt  onipiiry,  yaa  deputed  by  the  com- 
inltt«e  to  auk  of  LoM  Kelvin  a  iterie*  of  quextions  which  tho 
ClminnHti  »lm*d  hn  had  prcpntod. 

CoimolUor  L  Walkor  hoped  thnt  that  would  not  dcbnr  any 
mon^ber  of  tJie  comniittue  from  ii«kin|{  any  (|ueHtiO(i«  tliey  thought 
lit  to  put. 

Tho  ChalroMa  lajd  eortainly  not.  Tho  coinmiltee  wanted  all 
tha  Informalloo  they  coDid  Kot,  and  ovory  member  worn  retjuoa ted 
to  aak  auob  quaaUons  *»  ho  conaidorod  nccouarj. 

Tbe  ChHirmnn  theraiiiion  procnsdod  to  aubmit  hi*  oni[uirica, 
ani.i  they  wn-  dwilt  with  im  toll'iw*  - 

Lord  KalTls.  ill  r«pty  l.o  the  (.'hiiii'iiian'Kiiiaatlon  an  lo  whethor 
if  Mr.  BaVDoa's  plan  were  »i[u|'(ud  the  cotnuiilboe  would  have  lo 
pay  [oyalty  on  Dr.  HopkiiituN>  |nteo(a,  eaiil  iliat  a  royally 
would  prnhflbly  hnre  to  be  paid  un  the  Ihroewiio  portion  of  the 
*y>t«m.  He  could  not  tay  what  would  bv  the  cuwi  ae  lo  royalty 
if  tho  third  wii'o  wore  not  broUHht  back  to  tho  etjition,  but 
if  the  wird  were  not  brouiiht  bAck  tho  working  would  nut  he  so 
coMvonieiiU 

Oonaelller  Kay  wi>>1l«>l  tji  know  how  mueh  weight  of  cikhlo  wan 
laid  down,  to  which  Mr,  Bayoaa  replied  about  Wl  tons  lu  cabick 
exwl  ot  pnwciit, 

Iioard  Koliin.  in  reply  to  tho  Cbairiuan,  Miid  the  wloptlon  nl 
flve-w-irn  Hould  not  avoid  royally  havitij;  lo  be  paid,  nit  by  thnt 
M'atoui  the  return  wiroa  would  have  Co  be  mimed  back  to  the 
(iyniimo,  H»  lordahlp  did  not  think  the  live  wire  ayilein  imptaC' 
tioabie  or  iuadviMbto  in  all  (iumw,  but  iu  thia  coao  he  would  prefer 
tbe  three-wire,  tt  Ihoiiiflit  ndvianblc  nfterwnrda,  when  expert 
ent^e  had  bwn  Kaiued,  Iiv(i-»i"<  could  bo  adopted.  The  five. wire 
WIU  in  Ufw  in  ^fanchuBtar,  bui  il  Itmdfoni  woro  iturting  dr.  iiaru 
bo  wuid  atill  advise  three  wire  hk  hiul  b^ifin  doiit>.  Tlu^ r'ommiM4>o 
hod  acted  ri^fhtly  in  adoptioj'  the  prewiit  lyvtucri  nt  tin.'  oo'iinioncc 
niont  ol  thoir  undertaking.  The  poiuibility  of  uduptini;  the  thiec- 
wlro  nyatcni  at  a  future  time  was  fully  conciderul  when  the  «of kn 
were  at  liinl  Ifild  down.  Tho  threowiro  system  would  al  thnt  liino 
bnva  bean  (irainnturo  with  the  comjiarBiivelv  umall  demand  fur 
tliaaleotrlo  liK'it  then  to  bo  provide  J  for.  All  that  is  known  now 
WBB  known  then. 

The  ObalrmAii  suiil  thit  Hppumntly  [.lOrd  Kolsin  moiiul  that  if 
Ibe  throe  wire  were  adoplwl  now  It  could  alt«rwnidii  bo  enuvortod. 
if  thousht  advisable,  lo  the  live.wjn.-.  If  the  chi'oo-wire  woio 
adopUsd.  would  hii  lordship  wlvino  alternnlinu  or  uonlEuuoujt 
current  W  bo  u>ed  ? 

C«nnelll«r  Kay  would  like  to  know  Lord  Kelvin's  views  on  thai 
point  In  the  cttiiil  of  tho  committee  being  able  logel  power  from 
tbe  Nidil  wat«r  schoiiio. 

Lord  KalTla  said  coutinuou*  Rurrent  wa«  undoubtedly  prefer- 
able, even  in  hich  ten>«ion  (wy.  i-lXN)  voltn).  If  Bradford  could 
Kt  cheap  pouer  from  lunie  dlxtanoo  awav,  ax  sugucatod  by 
lancilloF  Kay,  even  at  four  mltoc,  from  the  now  Kidd  watnr 
npply,  it  mi)(ht  bo  advunlegouuH  to  DM  aitomatiDt'  current,  but 
bo  would  prefer  even  then  high-lenHion  contiououa  current, 
AII«rnntinK  curronU  wore  a  auccou  when  a  Irunitormer  was  iu 
BM  at  oacb  Mnoralo  nrominoi,  bat  tha  nno  of  traniformerB 
lotolved  dUBonUUe  whtcii  did  not  arlae  with  contlnuou*  current. 


The  Intter  ii<  beMor  where  there  Jire  varied  r«i|uireinenlis  ax  for 
chnrtiin^  sccumulntorf,  driving  motont,  electro- platin<;.  etc.  The 
alternating  current  is  more  diHicutt  to  tmuBinit  in  lAige  i|uiuitily 
thnn  continuous  current.  Allornntini;  motors  were  not  ^ct  well 
ndiipted  for  prnctinal  use.  Ankcl  what  he  would  oonaider  tho 
be*l  and  incut  eronomim!  voUoKe  li  the  new  atntion  were  in  opera- 
lion,  his  tnr'Uhip  unid  thnt  with  such  lainpa  a*  wore  at  preeent  in 
UM  tie  would  rpooiniuend  ^'OO  vott«,  any  10(i  or  1 10  for  lioueee,  and 
25nat  Ihextiition. 

The  Chalrmaa  »tated  that  the  present  TOltagO  was  112.  and 
asked  if  it  would  be  advu«blo  to  change  It  in  extending  the 
«|wrntiona. 

Lord  Kalvis  thought  tt  wouhj  not  be  advisable  nt  prraent  to 
alter  Iha  voltoc*  rappliod  to  the  ordinary  usors.  But  any  largo 
UMr  who  would  ha  content  to  have  all  htii  light*  in  iinira,  llght«d 
and  extinguished  together,  might  have  SOO  or  210  voll«,  nud  no 
third  wire. 

Tlie  tJhalmiaii  askcl  if  the  potential  would  have  to  be  raised, 
or  the  ilvniimi3s  rewound  or  run  in  soriei. 

Lord  Kelvin  r'.iid  Ihnt  in  adopting  tho  three  wire  system  ho 
would  I  null- 1  111  lull  (.lit'  il;,  riiKiioa  in  loiieii  nt  iibout  V£i  volte  each, 
rather  Ihiin  ii-u^nd  I  hviu  Im  'J.VI  vntta  nu-h  ;  but  any  additional 
dynamo  which  would  be  rwpiii-c!  shouhl  give  '.ijo  volte.  The 
ItunKl  of  Trade  would  now  sanclioii  !)(X)  vuU'.  hut  he  cunsidared 
'l.'tO  at  the  station  boat  in  prtvunt  c'iruum«l.itnct«.  lUid  for  tha  future 
until  Uiu|>s  oi  higher  volt^i^c  can  bo  had  ocononiically. 

The  CbaJrnHUi  said  tha'.  thai  cumplolcl  liis  li«t  of  proiurod 
■  [uoiLioni,  an  to  futun)  extenidotis,  and  imkcd  if  tho  committoo 
wiihnl  in  ijlvo  Mr.  8hoolbrod  tho  opjiortunity  of  making  any 
rcinark*  ho  ivliihcd  ugion  tho  reports. 

CeunolUor  L.  WaUiar  Ihoughl  that  Mr.  Rlioolbrod  ihoutd  not 
Miy  any  tiling. 

The  ChalnDan  tliouglil  Ihu  ol>jc<^t  of  the  ouiniuittoe  ou)<hl  lo  be 
to  gel  tile  boat  poiiBibla  infoiniiition  iu  tho  matter,  no  matter  from 
whom  it  was  obtained.  Mr.  Shoolbred  was  iLeroopon  lociueeted 
to  nsk  any  iiDCulIaiia  he  thouuhl  lit  on  the  reinrtu 

Mr.  abeelbred  *aiii  ho  wished  to  drnw  Ihccoinmitloo'aattontlon 
lo  a  lollor  hr  h.ut  xcut  to  the  town  cJcrk  a«  tonllogcd  irrogularltloa 
in  Kic-ard  to  Ihc  placing  of  tho  report*  bafort^  Iy)rd  Kelvin.  Ho 
(■ai'l  that  iilloialiouH  slid  dlitcrapanclaa  had  ucciirrvl.  and  ho 
thought  Ihey  oiiifht  lo  be  eiplninct  Ui  bi>!  loid»hip.  He  wishoil 
to  nuy  nothing  of  a  personal  nature,  but  ubjwled  to  the  introduc- 
tion of  fresh  matter  into  the  rc|)orte  alter  they  hod  boon  before 
the  commilloo,  lie  cjuotod  froui  Lord  Kelvin 'a  rejiort  to  show 
thnt  the  new  matter  hod  been  aupplioil  by  Mr.  Daynos  after  the 
reporle  were  sent  up  to  hi*  lordshiiii. 

The  Chairman  obi«ctod  lo  Mr.  Shoolbrod'n  romarkii.  Tho 
rejiorlB  oii^'ht  corUiiiily  to  have  contalnail  the  beat  poaalbla  Infor- 
mation up  to  the  Inteal  possible  moment.  He  undetvtood,  how- 
over,  Ironi  Lord  Kelvin,  that  Mr.  Baynaa'a  report  menUoned  all 
tho  ]>ointa  which  his  lordship  would  advise  Iho  committee  to 
adopt. 

ICr.  Shoelbred  stnt«d  thnt  Mnnchcalor  was  not  tho  Only  place 
whore  th"  livt-wiic  xysteni  wan  itppliod.  and  he  banded  In  a  lUl  of 
15  electrioity  slalioiis  on  tho  (.'ontinonl  whor*  three*wire  and  fli-e- 
wire  systems  were  in  une.  having  an  output  ot  over  30,000  h,p. 
The  (.'liHirman  rend  particulars  from  the  lint. 

Lord  KalvUi  remarked  that  the  additional  mattei  in  Mr.  Baynes'e 
re|x>rl  to  which  Mr.  Sjioolhred  took  e.vce[)tion  wa£  merely  luppUed 
to  olucidcite  cortviin  points  arjf^iu^  in  the  conferofioe on  the  reportaf 
and  was  promiseii  by  Mi,  Kiivucb  in  Mr.  Khoolhrod's  prosenee, 

Counelller  StaaJteo  aekcil  if  tlirceuire  system  would  be  an 
ocoikoirih'.tl  kUH  tho  jn'oscrit  bVF<loiit- 

Iiord  Kalvin  vaid  II  would  bu  ituMu  oconoinlcal  to  udopt  Ihroo- 
wiro  eyntem,  even  iiioluiliii;;  royalty,  which  wa*  only  a  com- 
(Hiralively  trilling  matt«r.  He  could  not  Hay  with  certainly 
whether  Ibe  patent  would  ur  would  not  bu  renewed  on  axpiratfon 
two  years  hence.  Ho  constdotod  Ihnt  when  the  present  w-orke 
wore  started,  live  years  ago,  the  coiumitLoe  had  adoptod  the  best 
ftyslem  al  the  time  in  use  Tiic  three-wire  at  thai  time  would  hare 
been  of  doubtful  utility  lor  prneticnl  use,  and  would  have  required 
more  costly  plant,  Wnetminstor  llod  roinmenccd  on  two-wire 
HyHloin,  and  converted  since  lo  lliroo-wire.  Thia  wae  not  undoing 
any  work,  hut  liinply  Rilendin^  thoir  aydCoin  Takintf  nil  things 
into  uiiufiilrratiiiii.  the  Iliailford  I'orporatlon  did  tho  boat  thing 
thvy  ooulil  do  al  the  lime,  although  llio  thrce-wtro  ayatom  waa  In 
une  bciluiu  tJio  Bradford  Works  slarlwl,  but  was  advlsodly  not 
.-kdoiitud. 

The  Clialrniaa  «iiil  that  if  the  throewire  syslvm  had  been 
lLdopt(^d  111  the  lirst  iiistanoo  ilu  greater  cost  would  bava  simply 
klllotl  the  pionj-ciMn  of  cloctrieity  in  Bradford.  From  the  very 
lir»t  tho  iwMiibiiiiv  of  adoptinjr  tho  three- wire  system  at  soino  time 
in  Ihc  (ulurp  hud  hoen  fully  bornn  in  mind. 

Mr.  fthoolbrod  mid  that  I.C4kinini.'ton  was  tho  only  place  using 
throu-wiiu  when  Iliiulfonl  atartoii  thoir  worka. 

CeaooUler  Kay  said  that  .Si-  .liiiiiiw's  and  Pall  Mall  ataried  in 
Muy.  ISSO,  ami  Hrmlford  iu  SL'pt^mbsr,  1889,  but  In  mply  il  was 
stated  that  tho  scheme  for  BmdfunI  had  been  eelttod  before  tboeo 
dat» 

Tho  duttnnaa  asked  whether  I^id  Kelvin  considered  tho 
•hortatroke  WiUani  type  of  engine  or  the  (Torliaa  type  to  bo 
the  boat. 

Lard  KelTlu  onld  that  WiUan*  or  cimikr  engine*  were 
cortnliily  prcfniabla  lo  Corliiu  or  aimllar  typo  of  cni^noa  which  ran 
at  *low  i,]iccil-,  with  belt-driven  or  ropo-drivon  dynnmo*i. 

Cannolllor  Kay  made  entpiiry  He  to  tho  co*l  of  coal  (tor  horso- 
|H>wer,  11  I'd  also  i»  to  gnfl-on);ineK  with  l)owMn'«  km  |ilant. 

Lord  KelTla  could  not  say  anything  offhand  as  lo  coal  con. 
sumption.  Aa  lo  gosengines,  it  miKbt  tie  advisable  to  make  full 
emiuiiiea,  though  he  would  Korcely  advise  decidedly  their  see  on 
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bit  imnenl  knowledfto.    Tha  fact  that  giM>enguiM  dixponMxl  with 
boilen)  vm  ooe  grut  niJTnntnm  In  tlinlr  fnvour. 

On  CoHBeUlor  Beim  -vlilnit  what  ilifiivlvAntjticw  were  found  [ii 
CorliM-tyno  oniciiKw,  liio  Lor^ahlp  nHiil  tlioy  tnok  uii  loo  luiioli 
room.  Tlia  work  nt  )>i'o>-i<iii.  -o  <nM  dom-  in  t.li«  BruiFotii  tutiply 
•Ulion  wouli]  bo  JiQpa-eitilc  in  llio  Hniiiu  Npncc  with  Inrftc  kIow- 
RMo)  enpnett  und  aynnnioi'  driven  /rom  tliom  by  io\>ct  or  boliJ<. 
WiUnns  and  limilnr  engine*  woto  alao  Knod  in  thnt  witii  thcra 
eacfa  engine  and  dynamo  Morlod  loicnlhrr,  VVillnnn  ont>ini!ii  hate 
Hood  tno  teal  of  mnny  yoan'  irnr,  oni)  |iioicd  cnry  ociioonili'iiL 
Feo' non-eondBnilnjr  enginMi  Wiilun''"  in  niAiiy  riiKcn  iliv  rjiiitv  iv 
•OOiwmlcal  ns  olborK. 

TheChalnnMi  mid  tli&l  Air.  Joliii  Wmi;-!]  uua  nt  Willmit^ 
works  lentin;;  the  new  engine,  and  would  hIhi  lost.  Ihd  present 
mKinee  nt  Brndford  on  lits  retuin. 

Lord  KolTla  uid  that  VViltann  could  at  Any  time  odd  nnotlicr 
cylinder  to  their  non-condntialnK  engine*  nnd  mitkc  tliom  Into 
condonoinii. 

In  nninTor  U>  rcKinPillot' (\»y,  hiH  Lonlshlp  Hiiid  lh:il.  civcn  I  liu 
nuinber  of  unit*  mlil  and  Ihu  iiiiinhvr  ol  jioiiiiila  o(  (xiul  nwfd  in  n 
yr*r,  it  nontd  bo  a  dillipiilt  iiititter  U>  t«iU  tlie  ratcuf  ronBumplioii 
In  iirojiurliuii  to  tnie  tnvchiuiiciil  uH^ciency  of  the  ««rernl  mgiiiiM. 
TIm  number  ol  electrii'  units  praduo«l  by  the  stouin  vneincH  in  tl>c 
HatiOD  IK  iiocouiuilv  greater.  ntiinidorJibi)'.  than  tho  nnmbcr  aold  : 
the  ooal  connimcd  fn  the  atation  i«  of  ncocHity  much  {(roiilvr  tlian 
what  would  bo  required  lo  ■ii|i|>ly.  In  ■londy  continuoua  work  of 
10  hoot*  >  day,  llto  olootric  ciuik/  iu;tii.ally  fiioduccd  in  tlio  -4 
hour*. 

The  ClkatntLui ;  Will  )'0u  kindly  nay  wbnt  you  think  ol  tliu 
WillniiM  vnifinua  nt  MmjiOTOd  with  oThet  ly[w>? 

Lord  Kelria :  The  expecieiice  at  eluc-triu  liKhlinB  atAtionx  in 
very  Ktnmgly  in  favour  ol  rt'ilUnn'*.  Kunnei^  liiidV  thoro  very 
ROouL  The  MetmpoliUn  Comjiany  likci  WilkniiV  Tho  Cily  of 
London  Comjiany  UKia  enKinc*  >lmilnr  in  rotpoct  to  npnod  »,iid 
dirot'l  driviiisf.  thoush  noiTiy  the  kudo  mnkoi*. 

CeuneUlwr  E*y  «iid  ho  hail  ooen  a  r«|ioit  by  Prof.  Konneily 
in  nhich  ho  (IriinKlf  ndvm'Mtvil  the  u>*e  of  K*v>'0>i);ina»,  Hay,  of 
100  h.p. 

laOTtf  KelvlB  Mild  iL  Had  Certainly  oue  i^uoil  point  about  gun 
engine*  that  thoy  nnuhl  be  Mnrlul  ut  imcv.  wiUiuut  wuit.in)(  to  i;ct 
n)i  itonni  in  cjwe  of  ^ud<len  darknoH.  Air  condoniioti  hod  boon 
tried,  bnl  not,  b«  believed,  with  much  nucccan. 

Tho  CtwiriBkn  ecii|uired  U  it  would  bo  adviMibio  to  ft*ti  iho 
•n|t'"0«  trtpliiulod  inntoad  of  ■Licking  to  eompouiul.  The  cost  ol 
oool  b  now  -I  of  Id.  for  each  unit  wn  iwU.  Tho  coal  is  little  better 
than  imiidgi;.  only  ooalinir  Na.  4d.  per  Urn,  whilat  much  butter  coal 
is  u;cd  when  ninkint;  tcatx  nt  unK'nnS  to  nsoerlaiii  i>IIiduncy. 

Lord  Kotvlit  thonj;hL  it  iiruhably  nut  ndvinablc.  but  it  would  be 
bettor  u>  a>k  onginu-inakurs'  opinionti  on  Ihnt  pQint. 

The  Cbalraaa  enuuired  a*  to  bniloi-*.  In  [lultlnx  now  oncn 
ilowa  would  it  be  odvjuble  to  run.  nay,  at  IHOlb.  (tho  preaeut 
preasuto  ia  lOIb.)  and  tono  down  [)rci«uro  bo  HUlb.  when  llio 
boilerv  hvsnn  to  aice,  wnrklni;  thciri  iiut  Mfood  tho  original  unginvn 
whicli  arc  built  (or  the  loHor  prexrnre  T 

Lent  Bolvln  *nJd  IHlilb.  would  iwrtninly  be  inure  economical 
than  I41llb,  Hn'lld  not  think  Ihnt  expeiiBM  for  inachinory  rcjinir* 
wnuUI  bo  niucli  lHr;.'er  owing  to  the  higher  pruMUic,  but  cntrmo 
raakors  "hoiiUt  he  ounaultod. 

The  Cbslrnan  uiid  that  tho  ■lotion  hod  been  dmignwl  ao  ns  to 
adiDit  ol  b«iri|-  fourfoldod,  IVould  It  bomlvjanhto  topliico  boil«r>< 
on  the  Qfiper  Qoor  ? 

Lord  XalTtat  wild  that  thnt  kii>  done  iiL  KailHOn's  grant  alittion 
in  New  Vork.  It  wnn  not  itnpnK:titvible,  but  its  adviiiability 
would  do(«nd  on  tocnl  cifciiinxtnuooi-,  such  on  the  eate  wtlli  which 
ooal  coald  bn  f^at  lo  thu  ujipt-r  Uoor  fur  uhu  under  the  boiler*  clioic. 

Mr.  Pa  J  UM»  tliought  thnt  in  the  nbuvc  ctiic  nioiit  >toiini  wotitd 

Kt  into  the  eyilndcr'.  but  hin  Leidablp  did  not  think  thnt  would 
found  a  H-riou-  dillioulty. 

Tho  Chairman  unkcd  ivhnt  n'lu  Iho  boti  kind  of  Imilor  lo  iiso. 
Thoie  in  me  nt  prcaont  nro  I^ncnxhliD  boilors  ivti.h  unllDwny 
tube*.  Alko  a  mnall  Kabco^'k  and  Wilcox  boiler  but  tlie  liillvr 
priniM  eoaily  and  mnoktw  n  )(<>o<i  diiitl. 

iMtA  KtttelB  thought  thill  cuhv  might  bo  ii>^  for  tho  Bnbuock 
tfoflor,  which  la  fitxxV  lor  rapidly  uetling  up  •ii«ani :  but  in  other 
rc*)>0ct«  IiOnvnHliiiv  boilpm  lire  (ireforablc. 

Ca<i>eUlorL,  Walker  Ihoughi.  Ihnt  if  Lonl  Kohinreconiniondcd 
gBA-enginea  it  would  bo  lulvinablo  to  put  one  down  at  onco. 

I>o«d  Kolvla  thought  it  would  bo  wlw  lo  do  to  If  on  enquiry  {I 
were  found  to  nnsHor  well  oliiowhcro.  In  anawsr  to  the  (^hairuinn 
a«  h>  pulling  down  gn*  plant  or  (ticking  to  stMnn-erigiaua,  hia 
lonUifp  thooghl  it  might  |>oiuibly  bo  best  Us  stick  to  «t«aui  in  the 
pmaenl  Italian.  Bat  ovon  in  tin)  present  autioit  a  gaa-engine 
mlolit  possibly  find  a  placo  advaulihgeou^Iy  wilh  special  view  to 
(od(l«n  requlreraenls,  oo  in  the  ctuio  of  u  fug  coming  on  nudilonly. 
Gutui^ht  be  used  moiv  largely  at  any  now  ■talion.  If  founil 
aeononuunl.  ■•  well  aa  ooni-eoienl. 

OMaeUlvr  Ear  oaid  that  Donaon'i  gm  oould  be  made  at  Mill- 
Street  aod  brought  down  in  a  3in.  pipe. 

Lord  Kelvin,  in  anawcr  to  tlia  CnuKiuon,  iiaid  ho  k(i<iw  ol  no 
hotter  dtmuii^  than  tha«o  tho  Hr^ lord  electric  slation  had  from 
8Uni*nk«  Bnatlnh  firoi.  There  wuaa  tiMinnn  8i«uiea>«  firm.  Hhto. 
Umw*.  CUuli  and  Muirhsad,  and  (be  I^leclriu  Coniilruction 
CoBDfiaB]r,  aliSO  ninde  dynamos  aa  good  aa  the  bMl.  He  know 
■oUiing  of  IIolin«a'a  djnamoa  aa  yet.  English- made  dvnamo*  are 
i)uit«  as  good  aa  the  beat  fbniign  make.  Many  Engliah  dynamo* 
were,  be  believed,  aa  good  na  Siomeaa's,  which  wcro  cerlotnly 
ypry  goou- 

The  OhalriBUi  cnqnlioil  n*  U>  cables.  U'hioh  wo*  iiroferable — 
baM  copper  oonduotors  or  Iha  ordiaary  rhualheil  coble !  (Sample 
of  caUo  at  promt  ased  in  Bradford  woe  produotd.) 
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Lord  KalTtB  aaid  tho  present  cable  wna  very  good,  but  the 
rop|«r   wo*   bettor  whore  clreumslaDca*  allou'od.     It  depended 
largely  on   the   ninonnt  of  piping,   at(?,,  alroidy  occupyiii);   tho 
ptroi't".    With  ()iiiM)-wiiii  Hyiitoni  ho  would  piofer  culicrta.  if  m 
much  moru  contlj. 

Mr.   Shoolbred  i^ipluinod   lliiil  biii'o  couper  "IHiv  in   culve. 
wuulil  bo  denier  than  the  underground  CSblM  OS  al  present  laid  — 
thnt  ia,  in  tho  Srat  innunrc.     The  culvert  waa  of  coune  preferable 
if  rxpenao  bo  liiaicgnrdcd. 

Tho  Cbalrmui  ai-kcd  whether,  iipcaking  broadly,  hia  lordahfp 
wnul'l  nih'Kc  piitliiii;  In  mlvorta,  or  laying  on  tho  old  tytUun.       ^m 

Lord  Katvtn  uiiil  lie  would  go  to  the  Gxpence  of  culvi^ita  if  no^B 
miit-li  in  vtix««  ul  tlia  other.  Ii  (llns^w  Iron  oiilvcrtu  wyr^B 
Bupplkvi  iintlvr  Kuiin^y.  Irresiwutivsof  cost,  the  culvert  wa«  beat. 

The  CluUrmaa  :  11  we  found  cables  best  at  present,  would  you 
lecKHnmond  patting  in  culverta  it  the  oast  were  doable  that 
prcaent  f 

Lord  KetvlB  laid  Ihnt  takin([  into  ocMunt  all  oitienae.  the 
Hyiloni  nl  hare  cnpiicr  on  Iniulator*  in  culvert*  ihonld   not  coat  an 
tnnch  nil  double  ;  indcotl,    lor  cotiductora  abovo  a  cnrlain   al7« 
co«ti-   not   more  than  Kniioiired   cnbtes,  and  ocLuHlly   loaa   tlu 
armouml  ciblM  fur  tlii?  largoat  of  the  electric  liuhi  i-"nduct 
hiiherlo  l;iiii  in  t^iwnn.     Thu  huru  <'i>p|wr  "trip  eosl  leii>  than  inao 
lalc<l  Hire  atrand   in  the  find  inalnacc.  nnd  losU  longer  Ihnn  ma 
bo  cipocl«d  of  flrmournl  cable  laid  in  the  ground.     As  to  use 
bitumon  block*,  hn  ahontd  not.  think  them  better  ihan  the  prcmnt 
•yalflm  in  Itrodford,  iihcro  tho  ciiblca  arc  laid   in   nahoa.     .\a  to 
lii)iug  In  iron  ]ii|>0,  thei'O    \*    no  objection   if    Iho  cable  ia  well 
iiiflid.-itvil  :ind  Hliungly  uiiongh  prot'OOtod  againal  ubriii>l,>n.     The 
Brultfottl  ciihleo  rwpiiro  inuro  of  niocliaiii'.'iil  proC^oi'tiiin  llinn  if  laid 
in  iri>n  pi|ieF.  unil  ihiFi  ie  nuiiplied   by  thu  armour  ahutlhing.     As 
to  (tables,  hia  lordvhip  connideriHl  thnt  thu  Silvvrtown  cnblen  were 
n*  good  Of  Siemena'a,  and  tho  British   Innuhitwl   V\  ire  (kunpany' 
coblea  wore  good  if  Iho  water  could  ho  kept  out.   Tlie  taller  Oiibli 
nit.hoiigh  new,  nnil   not  long  tried  oh  yet,  la  nlroodv  very  wo 
H)inkiin  of.     In  it  tho  inaulnlor  ia  of  papor,  cnoaaod  in  load. 

The  Cholnnaa  iievt  nxkoil  advice  n^  to  met«ra.  A*  tho  norll 
bui^t  atyvt  l,i>ril  Kdvin'n  own  mot«r,  which  did  hi*  iordahip  think 
"liuuld  \m  u«i«l  (or  con^uniurn  ! 

Lord  Kolvio  u'tiutd   iiol  xay  that  hia  own   nietvr  wuh  thu  be 
Mvtore   hnii    prr^iFUU'J   much  dillitiilty  to  the  HUpply  Fum)ianiea,^ 
lie  know  a  cono  where  two  himp«  could  be  u»c<I  ail  night  without 
the  motor  sliowing  it  at  nil.    The   Edison  electrolytic  RiBtor  waa 
too  trniibleaomo.     Xs  to  itation  motora,  he  thought  it  very  propttf^H 
to  hnveiiattttion  meter  on  each  dynamo  to  *how  how  much  work  t^| 
delivered,  and  would  reconimond  for  thia  purpoio  olther  hi*  own^ 
meter  or  that  of   I'ldnionili'On  and  On  lion,  of  which  ho  hod  seen 
Eeveral  «|Kwimun9  Lo  day  on  trial  ul  lliuii'  Htndlord  *t«tloii.  ^^ 

Tho  Chairman  asked  about  storage  batterioa.  Whioh  wb^| 
belt?  ^M 

Lord  Kelvin  aald  a  coitain  amount  of  atorngc  powor  ought  lob^ 
lit  liny  central atdtinn  oa  a  roaorvo.  The  E.I'.S.  battery  la  aulted 
lur  fltoiuly  work,  but  not  vihnri^  tlioio  niii  audden  great  call*  on  th« 
nyHluni,  The  Cronipton  l!iiw"ll  Imlti^ry  l>  hotter  adapt«d  for  that 
purpOBB  thnn  the  ordinary  K.  t'  H.  i",  't'liero  may  be  other  g 
butteries,  but  the  Cfumptun-UuHell  hud  been  jiidgeil  to  be 
beat  for  electric Bu pply  nijitioiiB  up  tu  the  prmonl. 

Tho  CliAlrmKB  hm mg  u^kcd  if  it  wore  odvisnblo  to  odd  Co  the 
picaont  batterlea.  Kr.  Bayueaovplainod  that  thoUi'iulfurdbattorios 
only  aufflrcd  for  one  aido  of  the  third  wiro. 

Lord   Sclvia  anjd   it   would   ciMlainly   be   uacfut  to  have 
iiihiiuiiiiiil  hloriLgo  battery  no  thiil.  tho  whole  voltjigc  rc<|Uircd  fi 
the  three-wire  *y"Iem  mixht  bo  hml  dliort  fmin  iiA'iil-volt  biitiery, 
The  plan  of  hnvina  ihti  motor  genunilor  ivhicli  ho  li;ul   rofi.irred 
would  allow  the  ntntiun  to  go  on  .fur  a  cunnidurnblu  iHirt  of  the 
-H  hourn,  nt  a  amall  mte  uf  aupply  to  UBors.  with  only  thu  jircnent 
buttorv  without  onginei"  nt  all.     The  cvjJonrM;  ol  n  motor  generator 
ia  iniall  na  cornjiarod  willi   thnt  of  u.  fi'c*h   atorngc  bittery.      Illa 
lordahl)!   addol.  1   Ihink  it   atlvljublo  to  liy  a  motor  gon orator 
inatooil  of  goliiK  to  any  aildltionnl  ci|>cnao  at  pixaiont  on  ■torogo 
bntlei'in>.     l.Mt«r  it  niiiy  ho  found,  ntxl  no  doubt  will  bo  found, 
that  tliu  atorngo  cjiiiHcity  of  tho  bntl«i'ien  ia  inautliclont.     Bnl 
view  of  tho  gi-ent  coat  of  an  additional  battery.  1  think  it  odv 
able   (o  tJike   fur   llie  preeent,  aiul  for  (onie  lime  to  come,  lb 
motor. generator.        If   mipereeded    from    ita    li[*t    purjione,   tho 
motor  generator  could  be  converted  into  a  pteaui  generator.     In 
view  of  Iho  eiponditure  na  at  present  proposed  of  so  Hnuill  a  bu 
a*   £2.!:^\   it  ii   not   adviiablo  to  think  of  additional  bittoi ' 
It  would   bo  judiclou*   to   try   the  motor-sonotatir    a» 
mended  by  Mr.  Baynca.     In  comm  bUo  In  which  you  may  wlah 
run   with   only  one  stenni  dynamo,   of     ISO   voI(«,   th!*    motoi 
gen«rAl'.>r  wonlil  allow  you  lo  do  so,  on  Ihu  three-wire  system. 

Mr,  Baynea  said  the  luolor-goneratom  he  hod  leuominended 
would  have  a  oapooity  of  100  ampertM  eooh. 

Aa  to  the  charge  for  clooCriett]^  to  ootuumem,  the  CItalrmaii 
sud  that  tho  present  price  per  unit  woe  Sd.  Would  hi*  lordahlp 
■dviac  a  reduction  lo  nd   orao  for  meUve  power  during  the  day ! 

Lord  Ktfvtn  thought  It  waa  twy  aodrabla  la  reduce  the 
intco  per  nnit  to  the  DSOni  of  inoloni  duKng  the  daytime ;  4d,  per 
unil  would  Induce  inanyconeuaiers,  and  3d-  would  fel«b  more  sli" 

Mr.  Baynsa  thou<,-ht  it  would  not  be  a  lew  to  supply  at  3rl.  , 
unit  lor  motors  during  the  day,  aa  tba  (ixeent  oost  for  coal  w 
mily  lour-tMiths  ol  a  penny  per  anit. 

Lord  K«tvla  Ihougnt  the  additiunat  eipenim  im-olved  in  givt 
a  day  supply  would  be  oomparatively  anutll,  and  tf  the  dal! 
aupplv  wore  taken  up,  would  juatify  the  twluclion  in  price,  whi< 
wonltl  be  for  moUve  power  only. 

Tho  dudroBMa  ataled  that  ino  proaont  maximum  output  ol  Ihi 
work«  won  4,W>0  ainperos,  and  the  demand  last  winter  wa»4,~'~ 
ampeiee,  and  he  sold  Uie  committee  had  hatl  a  iwasiderablsnHinbot 
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of  nppUcAUonH  (or  current  this  ■mnnier.  WodU  Lord  Kelvin 
tbiok  it  u[«  or  prudent  to  put  any  additjonftl  coniuroeri  on  wh«n 
the  eagtgoa  uro  now  overloaded  ? 

ImtH  KMvIa  tlioujfht  It  wauld  be.  imprtidont  t«  try  to  incrsam 
the  outpai.  with  Ihn  jircoent  pinnt.  Tli«  hr«akclowii  evon  of  n 
■innll  onf^no  would  l>o  n  diaimtcr,  noil  |>ow«r  ouichl  alwayB  to  be 
kapt  In  rMerv*  for  inn«rg4'iici«H,  m  tu<  to  bo  able  to  switch  it  on 
at  onco. 

Hr.  Ba^B**-  in  ^eply  to  I'ouncrillor  L.  Wdlker,  mid  there  liiul 
been  no  I'xpenciTo  reiHum  io  tlio  e&Ki'iea-  fho  moit  co»tly  nt  any 
lime  had  bijcn  nbout  £13  in  nmount. 

Lord  Kelvlii.  in  I'oply  to  l.hc  Chairman,  raid  ho  woiilil  ntronj^ty 
odviao  the  puttintc  down  ax,  one*  o(  additional  enjfino  powor  M  the 
prwont  utAtion.  Ho  would  wIrlH  Iho  prittins  down  of  n  new 
MMtn  dynamont 'JSO  voll*,knd  or  3IK)  li  p..  whirh  would  pruvidti 
Roniidorahle  rewrvo  |)Ower.  Hu  «oul<l  rather  have  one  of  300  h.p. 
thiiii  twu  ol  1'<0  h.p.  enuh.  A  duplic^atc  onnnture  would  bo 
ri<i(<iiiiNl  For  I.lio  now  engine  n*  at  preacnt. 

CoanBlllor  b.  Wallnr  wiihed  to  know  if  lord  Kelvin  dictinctly 
reooinmondod  Willani  onKinca.  to  whlnli  Ills  LordsUp  uid  that. 
all  thinjci  eonxldorod.  lie  would  tocoinniend  tliein,  iihouj-h  there 
are  other  anxincs,  riinllar  hi  typo,  abocil  a^  kootI  VViIIhiih 
cnfilne*  h»vc  been  proved  to  lie  Kooil  ones. 

CoanelUer  Kay  ;u-kud  whether,  if  Willnna  on];ine«  uxed  Gib,  to 
Hlb  of  coiil  i^r  hor>>e  [Kiwor,  Lord  Knivin  would  connldor  them 
ecoriomi'.'ul  *     Lord  Kelvla  roplierl,  Xo. 

The  Otwlrmui  uid  thnt  the  town  wiu  at  preaont  n  cnmploto 
network  of  innin*.  If  rata  KOt  to  the  cabin  l.liny  entild  canae  a 
«orioua  lankotCD,  which  wan  dilllcnlt  to  Incnhw,  In  loply  to  n 
iIucMJoi)  ill  tJic  matter, 

t>«r«  SnIvlB  raid  he  thonght  it  ««uhl  l>owetl  to  divide  the  loum 
into  cable  diotrjcltM  sslo  minimiwi  the  rixk  from  lonkngox. 

Mr.  SlwaUir*d  taid  the  town  hod  been  originally  ra  divided 
into  "fotioni  by  him. 

CeBoelUor  L.  Walker  ngnin  luked  ,  if  Lord  Kelvin  Ihontfht, 
WilIiioM  ongiiie*  tlic  very  bmt  tho  M>niniltt«o  rould  get,  an  he 
vi.ihcd  to  be  jicrfoctly  einar  about  the  matter,  to  whivh  h*  attnehod 
much  importanpo. 

L«ird  Kelvin  r<Tplii>il  lliut,  »o  (»r  n*  bu  knew  U'illatin  en);ine  wa." 
the  one  to  tif  rh(i*i<ii,  liiil  lie  wool r I  iiotKiylbnt  no  othpr  onaino 
wiw  a»  i;ooil,  So  fiir  ;i- I'ftn  be  judged  at  pieiicnt,  it  i«  tho  wnt 
for  the  piiriKH*. 

OonaeUlor  L.  Wallcor  naked  whether  clcctrjeity  wan  likely  to  be 
cheapenc<l  within  tho  next  fivo  ycnn.  nnd  Lord  Kolvla  uilrl  he 
thoasht  itprobnblo  that  that  wanid  be  tlie  oa*n,  and  Ihnt  t.lieoniti- 
mittcc  miKht  bo  able  to  put  i.ho  piliHj  ut  I<ih>  than  .Vf,  iwr  nnit 
with  advanloge  all  round  Ito  KiV  not  oiii'u  whether  the  vim 
■nitloo  by  acliiie  on  bi>  |.[i'*imiI  lulvke  wuuhl  (■h«i]ien  the  ooul  of 
«leiltrioily,  but  he  tlioughl  tlial  by  enlarging  the  output  by  the 
live  of  the  three  w-iro  ■yitcni,  aiul  by  inahtng  n  lai'jccr  maikcl.  foi- 
the  nupply,  it  might  be  ciien|«no<i. 

CounoUlor  L.  WallMr  u'laliixl  to  know  whetlier  nleetrlml  aolenoo 
hnil  not  made  advance*  ■ineo  Urtullont  ooin>ncnci>I  ojiuratiunH,  ;io'l 
If  an,  how  th«  preiwnt  work*  could  hv  inipiuM.ul.  Lord  Kelvin 
replied  that  aiospt  a*  to  llie  applioalion  of  the  three- wire  fy^itom 
than  ooutd  Irauo  better  nrraiiKeinont  for  the  prcMjnL  nrcn  than 
was  adopted  lii-e  yean  a|to.  There  hnii  been  no  itdvnnco  in  elco- 
trioal  TOienoe  danng  the  liwl  fonr  yearn  which  wonid  warrant  any 
other  change  fronx  the  intxonl  nyitoin  than  that  now  cnol^isin 
plated . 

His  Iiordablp  raid  that  if  the  eommltt«o  dlit  their  work  well  ami 
tried  to  «xt«nil  their  nyHloin  thut  <i.iui  jdwnt  all  l.hoy  i.'unM  do.  Hu 
eerininly  I  hoii|;ht  Ihiit  elfjcirieity  would  be  eliijn]jer  within  the  rieKt 
live  years.  Fire  jeaiw  »j^  tiiore  wore  dyiiuinin'  delivering  911  per 
cent,  of  the  |x>wur  put  ioto  tliein.  Now  Ibcrc  ire  ilynamo*  giving 
out  SS  per  oeiit.  Onlinary  good  ilyiiamof.  ho  thought,  would  ciro 
about  m  per  cent.  There  w  not  much  improvement  to  bo  mnde 
there,  but  the  opjioitiinily  may  ari"R  of  getting  power  choa|ier. 
AVillan*  ongino.  or  other  blgli-fjiceil  dlrorl -driving  engines,  if 
condon'ing,  will  give  cheajwr  inuor.  There  i"  priiRtinitly  no  way 
of  deoinanluK  very  much  the  coct  Io  the  coiisuinor  oxeept  by 
iucrei^itig  tlie  mjirket. 

CoiuiclllOT  L.  Walker  observed  that  tho  aupply  of  electricity 
vnutd  not  be  very  evten«ivcly  useil  until  il  in  an  cheap  a*  ga>,  nnd 
aikcd  whether  there  i"  any  likoliliooil  of  it  being  noppHod  at  the 
■amo  price  a«  gna  ti^ht  foe  light. 

Tho  Chalraian  said  ho  wa>  larpriscvl  to  hnnr  Councillor  Walker 
say  so.  |[  (he  electric  light  were  geiiciiilly  mloj>l«d  In  the  town, 
what  about  >h«  i;a>-worki>  with  tlivir  tllVNMHXI  capilal  T 

Lord  Kalrln  l.hongbt  tlie  price  of  g^M  and  electricity  were  not 
far  apart  even  now.  Fi>ei>i"nc*  t-er  unit  compared  very  favour- 
ably with  tho  price  of  giu  In  inniiy  lowiis.  Even  if  it  cent  double 
the  price  oif  bom  in  a  town  tike  Bradford,  where  ga«  in  very  tlicap. 
llgbt  (or  light,  many  people  would  gladly  pay  the  extra  mon^y, 
and  oaold  oven  then  clfcct  an  economy,  an  the  light  when  noij 
wanted  need  not  be  loft  burning  like  gns,  and  it  Is  tnuoh  more 
cleanly,  and  far  bettor  for  health,  it  did  not  Injuro  the  stock  in 
sh0|>s,  nor  walls,  cotlings,  furniluio,  deoorations,  etc.,  in  private 
lioutNu,  and  tlifre  were  many  other  advnntOKes  arioing  from  the 
ate  of  it. 

OttSBoUlor  L.  Walker  wiiihoil  to  know  whether,  if  tho  worka 
were  startod  (fi  iit>i«.  the  current  could  bo  mijiplLod  clieH|>er  than 
at  prcHent. 

Lord  KalviD  said  ho  believed  it  could  bo  iiipptied  cheaper  to- 
day if  tho  coinnutlM  wlnhod  to  do  so  irrc>ipee.tli-«  of  the  question 
o(  proftt  above  bare  lnt«r«st  on  outlay,  but  he  did  not  think  they 
could  have  done  better  on  the  wbolo  than  they  had  done  from  the 
«ry  outMt. 

OannoUlor  rM'lt*r  naked  if  bta  lordship  would  advocate  tho 
axt«nnon  of  the  eleotrinty  supply  on  the  ground  of  public  hoaltii. 


Lord  KoItIb  replied  that  it  ceriadnlywas  much  mora  healthy 
than  other  kinds  of  lighL 

Id  reply  to  CouncU&r  Kay's  qoeetion,  if  wo  get  00  per  cent,  of 
energy  from  tho  dynamoa,  wbore  do«o  the  other  10  per  cent,  go  1 
his  L*rtfaUp  said  it  «ra«  all  spent  in  beat ;  a  stnall  part  by 
moc.hanical  friction,  the  rest  by  heating  on  ncooant  of  electric 
currcntn  in  tho  armature  and  in  the  olectroniafpiota.  The  boat 
ilyniiinon  gave  about  90  per  cent^  ol  perfect  effldenoy. 

Mr.  Skoeibred  douhMd  whether  tlie  new  dynamo  thould  bo  ono 
of  .100  b.p.  He  would  pieEar  two,  each  of  150  li.p.,  aa  Mndlkg  to 
mere  ooonomicnl  working. 

Lord  Kelvin  thought  thnt  might  trnFfibly  be  tree.  II  would 
dof«nd  on  the  te<iuireii«inta  at  ilio  itation.  His  reason  for  Baying 
one  of  .'iUf»  wa«  that  ho  thought  there  wore  enough  of  small  engincH 
at  <bi>  jiliice  for  clfectmg  the  re([uisila  changes  in  output.  It 
de|>enilti  to  some  d^roe  on  tho  amount  of  load  likely  to  arise 
suddenly. 

CoDnclller  Kay  ;utked  about  dnpiicalo  arinataras  for  the  (rash 
cnifinc-.  if  t.licy  wuro  to  ohoose  them  of  loO  h.p.  each- 
Lord  Kelviti  >aid  one  duplicate  would  do  lor  two  dynamox  of 
the  ^nmo  nirc. 

Rlr.  Boynoa  Bald  ho  would  ndiUo  working  the  I50.h. p.  engine* 
u]i  TO  'JINI  h.p-,  wliicb  W!w  Ihti  iimial  prncticc  olac where  ;  the  saving 
by  the  mlditioniil  "iitpnt  would  yaty  for  tbc*pnrenrinature  reforrod 
to  by  <.'-oun('illor  K.iy. 

Mr.  Kkoolkrsd  >aid  that  tho  so-called  IGOb.p.  engines  would 
give  off  *JOI>  h.p,  cnch  if  ro<{Uired. 

Lord  Kelvin  iukc<l  what  proapect  thoro  was  of  going  a  good 
dlstaneo  from  tlio  present  works  witli  tho  supply,  say,  to  two  or 
three  mile*  nway, 

The  Cbalrmas  said  there  was  x  doaire  Io  have  the  light  for 
houses  of  tlie  butter  (duMK  ut  MMiningham.  We  have  also  to  hay 
gas  for  some  of  the  oul'di"tn(.>ls  of  the  boreugh.  Up  to  the 
present,  tiower  has  nut  boon  got  for  aupplj'iiig  those  onl-diatriotfl 
with  giuiljy  the  (~nri«ration.  and  ii,  hiui  teen  saggMted  to  aupply 
them  with  electricity.  In  the  plan*  the  commitI«e  adopted  five 
yearn  age.  tho  borough  viiv  maptied  out  into  districta,  so  that 
■latloiia  might  he  piovldeil  for  any  doainxl  i|iiarter-  The  noareat 
imint  of  Maiiiiinglmiii  Iriini  the  pro-ent  (tution  wiw  about  three 
<|iiarlcr»  nl  a  iiiily,  ii'id  tlie  lin'tlie«l  aljiiul  IJ  miles. 

Lord  Kelvin  nn,iti  that  wliuti  tliu  priveiit  station  is  ijuit^  filled 
up  another  one  nhoiild  be  provided  lur  Mannin^ham  at  some  spot 
where  ground  v.-n»  cbenp-  This  would  not  invafre  much  mOTeooet 
than  liaving  the  renaisitA  nddilional  engines,  bMlen,  otc-,  st  the 

Iinwcnt  station-  No  •o|iaralc  oloctrieal  statf  wouhl  be  wnntod, 
lut  nnly  gtuvl  cnglnn  driven,  stoker*,  otc  The  full  capacity  of 
the  prrwcnlr 'latioii  will  eveiitunlly  bo  taken  up  by  (he  centre  of 
the  town 

Ceoncltlor  Wataen  anked  il  a  new  •<t«tion  would  bu  wauled  If 
it  Bcic  decided  Io  nupply  Manningham,  and  thoCbatragaM  said  he 
thought  it  would  l>c  aiiTUuihle  to  pnt  one  down. 

Lord  Kolvla  fniii  that  the  nearer  the  station  could  be  brought 
tn  Its  uni'k,  tlin  inciie  eciinoinlr^al  it  would  ]>rnve-  Tbo  proposod 
plan  IB  iini.  i.lie  iliioiviiig  ovor  ol  the  original  plnn,  but  only  an 
(1  lions  inn, 

Cennolllor  J,  Orueowood  wanleil  to  know  whether  if  there 
w(<ro  II  goui'  nuppl)  ol  wutur  nt  Allerton,  and  u  turbine  were  put 
down,  tho  current  coul^i  bo  siip[ilied  at  les'4  than  5d.  [lor  unit. 

Mr.  Bayuea  snid  that  tho  present  coal  of  generating  electricity 
by  ntcnm,  alter  paying  ei{iciianh,  inclnding  interest  and  sinking 
fund,  ivaa  I'Uld-  per  unit. 

Litrd  Kelvin  said  that  If  the  u'a(«i'  jiowur  could  be  got  at  ii 
much  IcM  cost  than  that  <•(  H(«iim  it  would  then  undoublodty  bu 
chcitiier.  Miirb  ev[<ense  would  also  bu  saved  nut  only  in  oual.  but 
hIui  in  wugw  of  "t-ukers,  elc.,  which  would  probubly  knock  more 
than  l<l.  oir  the  od  per  unit.  His  lordship  addoil  that  with  regard 
to  extoneioni  in  other  districts,  it  would  bo  wise  to  go  on  as  far  as 
reoaonably  possible,  supplying  nt  lint  from  the  present  station, 
and  then,  wnen  a  growing  demand  has  boon  oatabllshed,  Io  erect 
oflditionnl  atationa  aa  found  nocoMory. 

Conaolllor  L-  Walkar  ashed  Lord  Kelvin  how  long  he  thought 
tbccilvnsliini^  would  take  loooinplete  them— that  ia,  theexWnsiona 
now  ill  prii^rcsff 

Lord  Kelvin  could  not  ray,  ns  much  would  depend  on  the 
builder  and  olhci-nifc,  but  ho  hoped  they  would  be  lini&hed  in 
good  time  for  the  winter  rocjuiromDnts. 


I 


COMPANIES'  MEETINGS. 


INTERNATIONA  [,  ELECTRIC  SUBWAY  COHPAHY. 

The  first  ordinary  gonernl  mooting  of  thia  (Oiiipany  was  hold 
at  Ti,  liiahopsgato  street  Within  on  tho  luth  inst.,  Mr.  John  L. 
Martm  being  in  the  chair. 
The  Krrrccary  having  read  the  notice  convening  the  meeting, 
The  Clialrmaa  •niil  Miioe  the  statutory  meeting  held  Ih*I  yeiir, 
IwoQanti'iu?!'  loi  vupiilyiu^  the  Johnstone  system  of  ouuituiti-  haio 
been  carried  out — one  for  the  ('ity  of  lyjndon  Electric  Lighting 
Comjinny,  Ltmittn.1,  who  laid  about;  a  quarter  of  a  mile  of  tho 
conduit  In  Blu(<kfriarfl,  The  types  used  were  the  nine-way  and 
tho  sii-way,  each  duct  or  way  meiuniiing  'Jjin.  s(|uiiro.  It  will  be 
readily  understood  that  as  this  was  the  lir>>t  tiin-^i  of  laying  the 
conduit  in  En|{hind,  it  ws*  n  most  iin|>urti>iit  inonicil  for  this 
ComiHtny.  It  is,  therefore,  a  mntt«r  (or  congratulniiun  that  the 
work  <lono  was  |«rfoctly  satitJaolory,  the  top  and  bottom  trouj^ha 
exactly  lltting  together,  and  when  the  conduit  was  keyed  up  it 
made  a  solid  etracture.     It  may  be  mentioned  Ihat  oo  akitted 
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UMMr  ii  required  And  no  aptctal  tool*  for  Ujing  the  conduit :  in 
Iteb,  ■  Krattdcal  of  llio  work  can  b«  clone  by  bayn,  nnd  in  this 
WAj  tho  eost  of  Uyin^  'm  niiicb  Iom  tli*n  where  M>|>«niio  jilpon  are 
■std.  RmIi  pifM  would  doM  6d.  uer  ynM  nin  to  Iny  ^na  joint, 
vhatVMM,  (wrjraknl  run  oovoni  Ilia  cent  of  laying  luiii  jointinf; 
the  nine-wny  conduit.  Some  of  the  coiiiluitbM  alio  Ixwn  "iipuliea 
tollie  Keau'ick  Electric  LightinKCompany.  Limited:  tb«ir en);tne«r 
WM  M  pleMed  with  the  ayttcin  tliat  riurinic  the  liut  few  ilayn 
lu  bu  ordered  rtnn*  more,  with  hnndhole*  for  tnakiii]!  housu 
connoellon*.  Ihirtae  tho  liut  month  wo  have  obtuinod 
the  contract  feu-  itll  Ilio  electrical  mnln*  at  PUrtsinonth 
The  tyiiw  ii><il  will  lie  »  three*way  and  n  Lwo>way  ;  each 
dnct  win  meu^ure'ijin.  Miunie,  and  the  hociM  miiTX-ciinrii'  will  be 
made  by  menaaof  the  handholee,  which  ni«  a  H|<«o>h1  fentiito  of 
tliis  ay«t«Ri.  Tho  amount  of  the  contract  ie  £)",110«.  etvliiHiiu  cit 
■oceBKooea.  and  the  work  will  bo  coinmcncoil  in  ahoiit  a  fori ni); St'- 
time  It  i«  jiUM',  important  that  tho  ■jnU.in  in  to  bo  laid  in  n  well 
knovn  town  liko  PnrUimoiith,  for  there  tta  many  advnutagax  will 
be  (oen  and  und<milo<Hl  In  a  way  which  t>  tm|ii)«iiblc  where  only  a. 
■liOTt  pleM  of  wYirk  i*  ilniie.  Tho  ('i)in|<any  ■till  owns  the  ]int«nu 
for  n«noe>  Autlriu,  KelviuiD,  and  luily,  n*  it  li»a  Tiot  bocn  tli<iii|[ht 
•dvbwble  U>  diii|iO!«  of  thoM  miMI  n  bir)^)  contnict  luui  been 
obtained  in  England.  Kegotiatiuiv  aiu  now  Iwlng  unlereil  Into 
for  working  Minie  of  the  foreign  pntenV  otr  a  royalty-  The  <.'hnii-- 
nuui  ooneladod  by  moving  the  Ddngition  of  tho  report  and  idAtomcnt 
of  aecoonta. 

The  mnttnn  wa*  Recnndwl  and  mrrictl  nnnnunouiily.  A  corilinl 
vote  of  tlDink^  wn*  juMiwI  to  ihn  l)li'orlflii>,  and  to  the  nunnging 
director,  Mr.  Moi^^awn,  fur  tho  ival  ho  ha^l  ihown  in  prnmoting 
Ibe  intercxlH  of  the  C-emimny,  aflcr  which  tho  (irnccciini^  tcirnii 
luded.  ^ 

BIBHINOHAH  CEHTBAL  TRAHWAVS  COMPANY- 

The  annua!  nicetlnir  wjf  licid  on  Wciliicwiay  nt  the  ijuccn'> 
Holol,  Biiiniiigh.'kni  Mr  -1.  KlFlmmllJi  (f-hairmaii)  (ircildod.  and 
tliOothor  dlrnf-lor' (ii'iucnl  «fi-<i  Mw-rii.  W.  ,1.  rarnitheni  VVain. 
M.  J.  Biaitli,  Hn<I  \V.  WcbIo. 

Tlio  CbklraMi.  til  moTir))-  thr  [>Hr}]>tion  ol  Ihu  ro)iort  and  nlnUt 
meut  of  M-Voanlf.  still  he  unf  -iiry  lo  Niy  tlie  Corporntion 
chnrgex,  which  wiere  referred  lo  but  year,  had  again  nhown  nn 
nnplcntuint  inemum  ho  meant  rho  chargwi  for  mainlennneo  of 
perm&ncitt  way.  and  not  the  ehargea  for  rental  under  the  lojuc. 
Al  the  mfxilmn  were  nuaic,  a  eniniiilttoo  waa  (armml  to  niipivuirh 
the  rat|K>ratiai>  on  tlint  ■»h)e''t.  The  Coijiorittiilii,  ax  thuy  luul 
a  licrfeclly  l<>i;al  rii;lil  (o  do,  lielil  Ihem  to  tl>«  letter  of  their 
bond,  mill  tlierelure  they  hod  to  look  to  au  iiicT<Mm> 
of  the  trallic  mther  than  lo  any  diminution  of  tliusu  (^lnLrgeii. 
In  otiier  wordi>,  they  mmt  sproul  tho  average.  The  <inciiLinn  how 
that  ■hould  be  dono  W'ln  oiio  ol  very  grave  aniioly  to  thoin  nil. 
Hicy  wore  all  aware  of  tho  vlnw  ho  had  lAken.  llo  h.vl  exHniinoil 
the  account*,  and  foiiiitl  llinl  n|inn  the  i>l«nin  lino*  TKl  iht  cvnt. 
only  o4  their  r^coiplJ'  wr^nt  iiil')  their  |XH'kulH  ;ix  woi'Utn;;  prolifri, 
even  ihat  bpinj;  Huhjit't  lo  iltxliiclionx  on  itjveniio  iicfOHiit.  On 
the  other  hand,  ho  kiw  that  under  the  cable  workiiii'  9)  iwr  cent, 
of  tlie  recuipta  went  into  their  hands  ag  proliU  He  h'us  ahio  n,wnro 
e(  the  foct  that  the  •team  linoe  were  not  oniform.  Some  wore 
nrach  hoBTier  nnd  nini>c  difficult  to  work  than  other*,  and  ho 
quoalioned  whether  that  3(i  per  cent.  mn«t  not  be  larj^nly  dc* 
cfeaaod  on  certain  line*  of  honvv  cradlont  nnd  tnitlir-  Tho 
■harohoUJeni  would  have  nbtorvod  tlint  alVaiiH  on  iho  Kri-lol- 
roeit  hail  mnlei'inlly  itaiirofcd  diirinj;  the  jwuil  year,  hut  llioy 
had  not  impiuied  M  Ihu  oiilenl  which,  in  hin  o[)imoii,  they 
mra  oa^iablo  of.  One  of  tho  <liJliciillio<  they  hail  lo  encaunler 
WHUU*.  They  would  reoollect  that  l«o  ycuin  iijto  (liey  wont 
to  Parliament  for  cerlnin  additional  |>owcni  with  regaril  to 
thoce  line*.  They  «ere  oppownl  by  tho  i«le).'honc  i^miiany.  who 
required  Ihcmont  ■Crinpenl  provision"  lo  be  inwrlnd  In  Lliatoidor  : 
provtiion*  which  would  not  only  havo  tioU  tlioin  ilowii  wllh  i-fiKai-d 
to  that  t>nrtt<'u1iir  roiiM,  bat  would  linvc  tinl  ihoni  doun  witli 
reeanl  to  tlio  whole  of  the  Imo  in  Kii  iiiliii^huiii  i)>il«>i<lt<  that  route. 
Eleluotiuitly,  tlierefore,  n.i>y  ivitiidrew  tho  uiilvr.  Sinco  that  Itnio 
Uie  t4lO[ihone  company  had  bivn  iwrklnij  tu  put  thuir  traniinutji  not 
nierelr  around  them,  but  all  over  the  country  the  ijjlephono  com 
puiy  nnitl  oppotwd  evorv  Tramway  Bill  ond  order  wliich  had  come 
Wore  rarliament.  nnd  nltimatcly  Ihey  thenuHilvo*  inltodurrod  n 
Bill  making  a  general  law  of  thQ*c  iiiecinl  proviilon*  whirh  they 
had  (ouKht  to  Improx  iijMin  fiartioilnr  eoinjmnles.  That  Hill  wnN 
totorred  to  a  Joinl  C-ninmitliNi  r>f  ihc  two  Hoiiho",  nml  wnx 
eouiidored  by  Uioin  at  tery  gtoiil  long^Lh  with  tbu  bu>l  <H.-i»ii1ilic 
biformation  which  oould  be  hud  boloro  Lhem  ;  nnd  Ihu  cutioluximi 
OltiMt  oomiuillee  had  been  not  merely  to  lift  from  the  trnmwny 
OMnpaaiea  generally  those  reetrictiomt  which  the  telephone  coin^ 
pMiy  •ODBht  to  pUoo  ujion  them,  but  wilh  regard  to  the  particular 
qraten  edopted  on  the  Btiitol-road  they  deiriaml  that,  the  tolopliono 
OOmpMiyhad  no  loriu  rfandt  whatever.  Tlieic lore  the  Cent rnl  Tram- 
wne  CcRDpony  wa>  encournf[od  to  piocced  with  the  ncjiotiatiana 
wMch  hod  been  held  In  niiipDnn:,  and  which  the  Board,  after 
earafn)  oonaldcratlou  by  tho  cntdneori^  wore  oncoorn«<il  to  boliovo 
vould  mean  a  prollt  U>  the  (.'oinpnny  upon  tlmt  llnu  ol  nut  Iomi 
than  £8,000  per  annum.  That  wn«  s  inattor  ot  i;r«nt  tatisfaction 
toUrais. 

Mr.  Kutyn  J.  SmlUi  aeconded  the  resolution. 

Mr.  OcwemtialKfc  *aid  he  found  that  from  1B9I  to  ISM  there  had 
been  ■  continual  incroaae  m  tho  oTponiK*  of  managamonl,  and  ho 
OOvU  not  Me  from  the  lulanc*->ni>c>t  that  there  had  been  any 
teofOR  why  that  ahontd  be  Inciirre'l  Take  tiie  (ten  of  va\f^~- 
and  he  wa*  one  who  liked  to  eee  good  wagea  peld  wh«r«  they  were 
dtMtvtd— they  fiald  lor  wasea  in  the  untorlunale  eleet«inl 
^putmcat   in   1691   £2.572  odd.     In   1892,   without   iny   grMt 


increoM  In  the  UAffio,  the  amount  mid  la  iracM  wtnt  *p  by  <Som 
upon  80  per  cent,,  anil  Uii»,  in  nite  of  tli*  Moti  toOi  that  tbet« 
wan  only  an  increaie  of  nboat  10  mUe*  ia  tbe  total  number  of 
milea  run.  The  gmu  coat  of  tho  general  managemeot  of  the 
electric  tram>  in  ISI^l  vaa  £.\Tll.bDt  in  1803,  with  the  aame 
amount  of  trnliic,  tho  cipcniwa  raa  ep  cnormounly. 

The  CbalriBaB  pointed  out  tlint  1,li«  BrialoLrood  route  wai  onlv 
oftcnnd  for  nin«  tiiont<li<  in  IMII,  .'uid  lio  thought  Mr.  Orccnhalgn 
h.vi  nvci'loolKvt  that  fact  in  hi"  calcul.'Ltion-. 

Kr.  OreeDhatslt  implied  that  that  did  not  alTeet  hiH  contention. 
The  number  of  milOd  run  In   1691  ««re  procticutly  the  «ame  ajt  In 
IS9S,  and  the  cofl  ot  tJie  line  in   1891  wan  £5.711,  a»  oomp 
with  £8.7->l  in  lS93. 

The  CfealrtttaK  mid  Mr.  (Iroonhalgh  hod  rubbed  the 
little  deep  into  the  wro  which  he  (tho  chairman)  certainly  did 
with  regard  to  tho  ltrli>tol-roiul  line,  and  hia  only  reply  could  bo 
I  lint  whatev or  error*  had  been  committed  (n  tho  paat  hn  wax  doing 
hia  l)o<it,  by  elfeuling  eooiiomiiM  and  alteratlonn,  to  turn  that  lino 
Into  a  pioSt 

Thu  motion  for  tho  adoption  ol  the  report  wax  then  put  and 
carried,  with  one  diweotiODt.  Reeolationit  were  also  poaeed 
authorisitig  tho  payment  of  n  S  per  cent,  dlridend  on  the 
KUiwanteod  aharoa,  and  of  2|  per  cent,  on  the  ordinary  itock. 
The  concluding  bunlnoui  wan  the  election  of  dlrectom,  upon  wh' 
the  prnccoiling*  wore  a  little  prolmoMil, 
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The  folly  (oil! r  ti  uriiiniiiy  i^ncciil  iiiccling  waa  hehl  on  Woilnca- 
dny  at  .'>8,  Old  i!ii)..il  .<uioi,  under  tho  (ireBidunoy  of  Mr.  Tliorno* 
'Inytnwowl. 

In  iiioringthe  adoption  of  the  rejiorlnnd  nccounU,  Uio  Chalrauui 
9lat«il  that  there  hod  been  nn  iinprovemcnl  in  tho  traffio  receipts 
of  over  i'lhO)  u  compared  with  the  dune  half  ot  l»»2.  while  the 
working  ei|ian*OB  had  been  Ioh  by  tX'l.  Tliero  waa,  therefore, 
nn  improvoinoiit  En  tlieir  iioaition  of  ill.Ktl,  which  wnnt  to  xwoll 
the  b.ilniico  riLiTidl  fnrwanf  lo  noil  hal(-ye.ir.  The  r#«ervo  maiU 
thin  lialf-yoar  wiim  piwiHoty  >-iiiiilar  in  amount  to  thnt  inodo  a 
year  ago,  but  thi(<  time  it  iind  bwn  diridtxt,  £l,IS0Obving  tmn»- 
fvrruil  lo  a  re.wrie  against  any  l<an  that  might  atiro  from  (be 
failnrcn  of  bank*  in  whicli  the  t'omjiany  had  deperila.  and  £5.500 
being  carried  to  tho  gonornl  reaervc  fund  :  whereeo  a  year  ngo  the 
whole  t:7.lli>IJ  wan  carried  to  the  credit  td  the  renervo  fand  only. 
He  did  not  think  they  Would  make  any  gr«at  loaa  by  the  bank 
tatlurva  :  but  Ihu  hiilF-yenr  wiia  aiilhuionUy  good  lo  mako  tho  i>ra- 
v'iHinn   which  he   hiu]    inutilioneil.      The   charve   for  the  annual 

Cyinenl  on  ncuuunt  ol  the  purchaM  of  the  cnblu  laid  in  I8HI 
Lween  Cicntucgoa  and  Batabnno  no  longer  apiioared  in  the 
necounl*.  for  the  payment  hod  been  coiniilclwi.  anci  the  properly 
now  belonged  to  the  t'ompony. 

Tho  motion  waa  aeconded  by  Mr.  Charlea  W.  Parlak,  and  won 
cairlcil  unaniinaualy  i  and  ilivideinlH  ivure  afterwania  declared  at 
thu  r:it«ot  1(1  per  ceol  |>er  onniiin  in  thu  prctocence  aliaree and 
H  {xtr  cent,  on  the  ordinary  "harer. 


COMPANIES'  REPORTS, 

ORIENTAL  TELEPHONE  AND  ELECTRIC  COMPANY, 

Directors:     William    Addinon,    En<i.    (cbnlrmnn),    B.    St.   .1 
Ackorx.  tVj..  Henry  (tri-wing,  I'l<q  ,  Thoiniui   l.loyil,  tl«ij.,  George 
Bland  Fro't,  Kwi      Secretary  :  Alosr.  I(.  ('halmei-n,  E«|. 

Itej-orl  oi  tho  hlroctorR  for  the  year  ended  December  .11,  IStfci, 
lo  be  |i[«iionl'0'l  at  the  thirl«nnth  ordinary  uciicral  mooting  of  the 
t'oin|iaiiy  lo  be  liuld  nt  the  Cannon-alreot  Hotel,  B.C.,  on  Wetlnee- 
{lay.  AiigiiHi  -2:1,  IMi:i.  111.  I  p.in. 

Aa  niunliunoil  to  tho  ahnrehuldora  at  t'fae  loal  annual  general 
moctiTig,  an  ajjponl  wa"  lodgcil  by  Mr.  Keiv  agalnal  the  clecwion  ot 
Ut.  Junliae  Kuknwich  in  thu  matter  of  the  declaration  and  dintri- 
bulion  uf  the  previoiin  ilividend,  The  Court  of  Appeul  having 
revornod  tho  judgment  of  Mr,  Juntice  Kukowich,  the  Directors 
hiul  no  alwrnnliicbiit  toiubmit  tho  ca«e  to  the  Houjwot  Lonlnfor 
n  final  inlcrprolJilion  of  tho  ngvooiuon  t  with  the  vcndori-.  Tho  nnniinl 
intretliig  hai>  eonixKiiiently  boon  drlayod  (lending  tho  reiult  of  thin 
jipiMud.  .liidgiiient  waai,'ivcn  by  Iho  Ifniitcoof  ljO[di<  on  the  27  th  nit., 
whiiOi  lUlowed  thu  nppcuil,  and  upheld  thuderlaion  of  Mr,  Justice 
Kuiiowich.  ThL''li\idenilH  thureloi-e  tailing  to  the  vendor  ohare- 
hohlon  haie  to  be  (mid  ovor  tu  llie  oidinary  t>har(tholder»  until 
Buch  time  as  the  arreara  of  inl«rw<t  due  to  the  latter  for  the  lirst 
five  years  after  the  incorporation  of  the  (.'ompany  havo  boon 
EuitiBllod.  ThoM)  arrears,  after  payment  ot  the  lout  dividend, 
amounted  to  about  £111,000-  The  revenue  account  for  the  yoar 
«liow»  a  balance  lo  croJit  of  l.'Jt.l'HS.  .'n.  lid.,  which  haa  boon 
traniforTOd  lo  prodl  and  !oh,  and  Including  £l.iiri7.  I>i*.  td.  brought 
forward  from  IMill,  thoro  remains  a  halanco  for  di*|ioaal  of  £II,(H3. 
'Ja,  .111.  Tbe  DIrectote  propOMtodeal  with  thUa*tollow»i  lowriM 
oirj;:i5l.  13*.ed.  (orle^exiWDM*  :  £77.  lOi-  M.. being 60 Mrcent, 
of  ilie  Canip«ny'B  claim  on  the  li'|uidalora  of  the  now  Oriental 
Bank  ('orporattOD  in  respoci  of  a  balance  at  Ntauritinn  ;  £5X1, 
15b,  Id.  in  rodootion  of  capital  eipendituro  1  to  tranifer  £'i,MO  to 
roterro  ;  and  to  pay  a  dividend  at  the  rate  of  'H  per  cent,  on  tbe 
total  paid-up  eaptaj  of  the  Company,  free  of  Inoemo  tan,  carrying 
forward  £3,191.  Ida.  lOd,  Thio  dividend,  togMber  wllh  that 
dei^red  on  the  vendom'  iiharM  ami  applied  tothe  antlciary  fbana. 
amount*  I«  £■'!.  V2t.  2d.  per  cent- on  all  ordinary  ahatM  latoed  prior 
to  February  4,  ltj(>6.    Although  the  balanc*  ot  r<»«WMt  wijififtii 


nhows  but  B  vinnll  imiirovvmnnt  ovi>r  tho  ^rovioui>  jvui'.  iKtirc 
ha*  bwa  a  pansuHorable  oxMnnion  ot  buainetw  at  ov«ry  sfEBioy, 
Inclu'lins  tliosc  ot  the  •otwidinr}-  ci>m|janio».  The  rwnillftnow 
"lind  dividend*.  Iiowovor.  renoiraJ  ffom  l.lio  Ei«t  nr*.  with 
h«  cKCi^pcian  of  Reypt,  Iho  njuivnlniil  nf  n  nilvcr  cur- 
Dcjr.  and  but  for  the  further  dtH'liiii^  In  iha  value  ot  that 
ebtlduHni;  tlia  y*»r,  tli*  ivi'oniie  lunmnii  wnuld  have  ihnvn  a 
nor*  (aTaurabIn  i-fwult.  The  1{«u)|;nl  (!'utri|>;iii}'  liiu'  ftnid  »  dividend 
bf  It  p«r  oont  .  KutI  (ho  Bonib>iy  (_'<>iii|>niiy  one  uf  t  Mtr  Miit.  for 
_Hio  pMl  yeur,  tlie  [»«t-iiBmDd  t.'om|iuny  ngmii  uppl^tfi^  ICI.fKKJ 
mpov*  III  rct«rva  iind  drpt-er-miion  iiiaUnd  of  increoaing  ilc  diii- 
d«iiii.     Kuin  it-balnndini;  that  the  diroctarn  of  the  Tolephane  Com- 

Ciiy  uf  E^ypt  report  thnt  one  of  the  late  otficiab  of  that  oumiHiny 
d  been  jcutltT  ol  grnre  IrrogulArlllcM,  they  have  boon  iible,  aftur 
poynonl  of  debenture  Intermt,  to  diM>ilbnt«  tho  uauni  dividend  of 
o  (Mr  cent-  on  tho  proforreil  tiliArea,  to  wHl*  citt  £VM.  '■  4d.  for 
deprcnifttlnD,  nnd  to  curry  furu-urd  £1.440.  't.  The  Cblnn  and 
Japan  Te!«i)hone  Company  gIumhI  ilc  a(.TOuntti  for  Iho  |uw>t  ynar 
with  a  ■iirpliiK  on  revenue  account  of  CSID.  15a.  Td.  utter  pnymont 
of  dobentiini  int«mt :  tho  director!  of  that  conipany>  however,  in 
vieH- of  eurrency  continuanclo.  did  not  rcrommend  u  dividund, 
buta|)uli«l  the  ninountin  pai't  lon-nnlii  the  rednction  of  capital 
etuendilure  nnd  dciirocintion  of  ptoro*.  cnrryin);  forwald  the 
balani:«:.  Tho  Court  hiut  tiri»Uy  approved  tn«  ainniidmont  of 
the  C'am|jany'>  mnmnr^tndiiiii  of  »«M>i^iAi ion  hm  tutuclionsd  by  tho 
eharaholdorf.nnd  tlie  n^mri  ot  ih«  CiKupitiiy  i>iiow  re^stered  b«  tho 
Oriental  Tolotihoii«  and  KlwltiuCouinaoy,  Limited.  The  direoloif 
to  retire  at  the  prevent  nieetinc;  are  Menira.  H,  H.  Kroat  and  B.  !5l. 
John  Ackem.  both  uf  whom,  beinK  elifciblc,  oOot  thcmsolvea  tor 
r»«leclioi>.  The  auditon  of  the  ('ompany,  Mo»ar«,  lieloitte, 
I>ever,  Griffiths,  and  C-o.,  niao  retire,  and  otTor  themaolroa  for 
T6-«leGlion. 


BUSINESS  NOTES. 


Boraloy,— A  aMi«h-Iigbt  la  to   ba  fixed   In   soma   prominent 

{Kwitlon  in  the  town. 

ftomterd.- 'Tho  Board  of  Health  object  to(«lephono|>ole«  being 
placod  in  nny  pnrt  nf  Romford. 

ScarberoBKh.  —  Tho  general  poft  ofHee  in  to  bo  connected   by 
telegraph  n-ith  the  Soutli  ('llll  [losl  olBpo, 

WaaMm  aad  BraiUlan   Talasrapta  CamiMay. — Tho  reeoipti 
I  lor  Uiu  week  ended  Auguit  1'2  uore  t'J,a.W- 

Tanat«a.~The  Town  Couneil  have  received  sanction  to  boirow 
EIS.'X"!  toi'  the  pnrctiaae  and  extension  ot  thoelectric  lij(ht  work*. 
Blaekpool,  — Tlic  work  of  conatructln);  the  central  ttatioa  ot  llie 
t^>^|•c•Intl■)»  I*  HluH'ly  progrcnaing.  Moat  of  tho  machinory  ond 
otlw  liB«,  hoirevar.  arrived. 
_  Bett«ai.— Tendor*  atd  Ini  it«d  by  tlie  county  borough  of  Bolton, 
■•  will  be  noon  by  our  ndvorllteiiieut  oolumna,  for  the  nupfdy  and 
fixlox  of  alt«rnatlrig-i:iiirent  traustormere. 

Brnab  Eleotrteol  BsidnoerliiK  Company.— Tho  direutoro 
rccorrtinund  a  half-yoarly  di>idiitid  at  Ihii  niU.' of  T  per  c«nt.  jior 
nnnurn  on  both  the  pretereiicu  and  tlio  urdinury  Bharea. 
■^  Paraenal.  —The  Watcli  Cainniitioo  of  tlia  Liverpool  Town 
K^UDcil  have  atipolnted  Mr.  ^V.  ti.  t'.  M'Muldrow  lu  electric 
^biuecun-  (or  the  city,  in  the  pboe  of  Mr.  SbwuMn,  who  hoc 
Heolgnod. 

~  Urerpoel.— ComrileMOOurMaot  instracUon  by  the  Univernity 
Colloge  of  Liverjnot  are  arrangad  in  olvll,  meohauical,  and  oleo- 
trieal  ongincnnnjr.  Further  partiouUre  ai'O  given  in  our  odvortino- 
BMHt  pAgea. 

OoatbridKo  -  -The  Town  Council  have  ndoiileil  n  reouminonda- 
tion  of  the  I'JIeolrio  l.ijjht  ('■inimilM-e  U>  light  tlie  Miinioi|inJ 
^Huildingn  by  nlaotrii^ity  "iipplnsi  by  the  Honni  to  House  Kloe- 
ricity  t'oiii[niiiy. 
GHy  wtaA  Sentti  LobiIod  Railway  Company.— The  leoeipla  tor 
k^week  endinff  i^iiKunt  IZ  weio  i-VJO,  n^'tunMi.  t'-il  for  the  aame 
'id  last  voor,  or  an  increiuto  ot  £l<).*>.  TI'O  (uud  reueipla  for  the 
nd  hnllyoor  of  1N!i:tMiuwan  iii(ire»''e  ol  £^90  over  thoao  for 
the  corroj Kind inj-  |>eriod  of  IS9'J, 

■dlnbnrgli,  — On  Monday,  nt  a  inevtiiii;  of  the  Edjnburirh  and 

Leilh  lins  Cotnniiwiloo.  Mjmo'lin'.-uwtion  tool*  ploto  with  regard  to 
the  tflrmii  on  which  the  Coinniiwion  would  «upply  ga«  to  the 
Edinbaricli  Corjioration  for  driving  their  eloolric  iiglii  plant.  It 
woa  nsrood  to  trvuti  the  Corjiotntiun  on  the  tamo  footing  with 
KQthnr  ti>r};u  coufumera. 

■^  Ooeport.— Tho  Road*  and  Work*  Committee  of  tbe  Uoaport  and 
HUvontoko  IjochI  ftotirtl  have  reouiii mended,  uiiil  tlie  Board  have 
^^nqited,  the  recoinmoriilntiuri  tbut  the  application  of  Monr^ 
^Vhvmwich  and  AnguvQ,  the  Kiliediora  to  the  electric  tramway 
OOtnpany,  tor  the  Board'a  epptiyTal  to  their  application  tor 
axteneion  of  time  be  granted. 

Spain.  -An  a«*i«lftMt  uleotricul  «n;^iriecr  is  required  for  Madrid 
by  tlie  Klk-clricity  .Supply  Ciiuipimy  tor  tipain,  ot  I.'j,  St.  Hulun'*- 
■plaoa.  E.C.  Ap|>iiciti>t«  niunt  be  able  to  go  out  ut  onci!.  The 
^Btlary  will  riot  e^'ieed  C'iDi)  (wr  annum,  and  appliconlji  inuHi  hiive 
^bd  •iperienoe  of  high- tension  alt«rnating-curront  nMtlonH. 
^Kettera  W  be  *ent  to  tho  aecretary  on  above. 

^B  SewabUT.  —  At  a   meeting  on   the   ItJth   inat.   of   the   Town 

^rnatvcil,  u  tetter  u-aa  read  (ram  tbc  ttoaiTl  of  Trade  forwordinn: 

^  py  ol  regulations  and  oonditionn  tor  securing  the  aafety  of  the 

iblio  and  tar  enaurtng  a  aufficient  and  proper  aupply  nf  eneigy, 

ikoh  the  Board  propoM  to  niaka  under  the  IJowabuiy  eleutnc 

KhtinR  order.    The  reRuUtion«  wore  approved. 


BreeUn. — Mr.  Jamiwoii  hiu'  gi\en  notice  to  the  Folioe  UdidiiiU- 
BJon  that  ati  the  next  meeting  he  wutild  move  that  nn  electric  liffbt 
JnKlnilation.  sulBcienb  both  tor  the  new  |K>Iic4  olfico  and  free 
library,  aliould  bo  ensctetl  at  the  former,  nnd  that  the  ^V itching, 
l,l|£hiliiK.  and  Fuc-enffinen  Committee  be  empowered  to  get 
iinoiticntiunv  dmwn  up  by  an  electrical  engineer. 

Fleetwood.— At  the  luontbly  meeting  ot  the  Improvement 
CoDimiBBionerK  it  nut  docldoit  lo  itermit  Mewra.  Andrawa  and 
I'raece.  ],imite<l,  of  ItradfonI,  aiKl  Messrs.  Qreenirood  and  Batley, 
of  I..oed*.  to  Huppty  complete  tendem  tor  electric  lighting  in  the 
diatrict.  The  clerk  repori«d  thut  the  ttoaid  nf  Trade  bod  nxtcndcd 
tho  Imiil  of  time  in  the  Fleetwooii  Eloutric  Lighting  Order,  IHW, 
toOclobora>.  INQ.1. 

8.  J.  CUye,  Limited.— Thii  Company  haa  been  registered  by 
■  ■euro.  Hvn,  and  F'oaao,  with  acapltal  of  £11X1,000  in  £10  aharee, 
to  noiiiiiiu  Hs  u  going  noiiROiii  tho  bujilnoa*  of  railway  rolling  stock 
mHiiiilaclurvr  aiid  coal  Miid  coke  mnrchnnt  now  carried  on  by 
tho  truslectiof  the  liitt'  S  J.  CUye  iit  tlie  Manor  Ilouac  VVocka. 
Ixing  Caton,  and  at  Derby,  and  to  aarry  on  biisinoM  m  mechanical 
nnd  nlrplricn!  cuginoora. 

Toleplione  Wire*,  — Mr.  A.  Morloy,  replying  to  Capljitn  Bagot 
ill  tlio  (louio  of  Commnnn,  >(otod  thut  tho  powers  to  place 
t«1uiilioi>u  wir«i4  or  tube*  undetgmund.  oithor  in  Ijondon  or  other 
tuutna,  ire  r(ij;iilatcd  by  eietute,  nnd  arc  in  .all  ciucii  subject  to  the 
consent  of  the  liicnl  AuthorItie«,  with  an  apiHXtl  (n  frertjtjn  cnme  to 
a  police  or  sti[>eiidiary  magistrate  or  county  court  )ndgo,Hnda 
further  apjioal  to  tho  Kulwajr  Commissionerti. 

Orerhoad  Wires.  — In  the  coac  of  lohn  Ilart  r.  the  National 
Tvluphoiie  l^'iiinnany,  whloli  came  on  for  muoasmont  of  damages  in 
the  County  ol  ijimloii  SherlirH'  Court,  Holborn,  the  plaintiff  re- 
covered £\9J  uoitipensiktion fur  [jentoniil  injiirioii  nuetained  through 
thu  falling  uf  an  overhead  wire  upon  hiio  while  driving  with  his 
son  in  York-rood,  ^^'andBworth.  In  a  nooond  notion,  brought  by 
tho  ion.  jadgment  wu  entered  by  consent  in  his  favour  Tot  £&) 
and  coata. 

Weat  BromwIolL^A  nteniorini  la  hoing  ]iiv|urDd  for  preaonta- 
tiuti  Ui  the  VnMlloy  lurveyors  «uekiiig  tor  (ocilltiea  for  tho  placing 
of  the  .\<m'1('e  llreen  and  Vurdley  dtstnctn  in  coinmunloatlon  with 
tlio  Kationul  Telephone  (tom^iany's  system.  The  project  ol  .the 
catnbliahmcnt  of  an  exchange  at  Acock's  (.Iroon  wa«  entertained 
about  two  years  ago.  but  a  number  of  rosidenta  objected,  under 
the  imjirewion  that  it  would  injure  the  noighbourhooa.  A  different 
view  IS  now  believed  to  prcvad. 

CralgtDetaaa  Knglaecrlng   Werko.— Theae  new   works,  which 

hetoiii;  lu  Mi.-Ki'i-,  Hmiwi,  Liiiiitcl,  imve  just  been  equipped  with 
the  oTootnc  lighl..  Thoro  »io  inxtalleil  o5  ate  lamiis,  energised 
from  a  dynamo  giviuj;  inOiimperee  at'i60volt«.  The  dyuntua  in 
driven  by  a  Urge  Tangye  goaengine,  which  a^iitfi  a  duplicate 
engine  to  drive  the  mmn  shafting  for  the  whole  works.  The 
tnstOillation  Is  the  large&t  of  the  kind  in  Scothtnd.  It  hoe  been 
erected  by  Mr.  F.  Hoppert,  of  London.  The  olfioes  ore  also  lighted 
by  3fi  inoandeecent  lamp*. 

Bandeo. — Mr.  C.  Crowley  (chairman),  presiding  at  the  monthly 
meeting  ot  tho  Town  Commiseiuneta,  said  that  tlie  motion  tor 
refusing  connent  to  the  granting  of  a  provisional  order  by  tiie 
Board  of  Trade  might  be  passed  that  day.  There  woa  •  h)t  made 
ahout  tho  company  because  ho  hap|>ened  to  have  a  ^haie  in  it. 
Tho  matter  had  been  submitted  to  a  meeting  of  the  rateiuyors, 
null  the  majority  authoiinsd  the  Cunimia^ioners  to  negatiro  tho 
iirojiopul,  und  bs  did  not  see  wliy  they  could  not  do  ittliutdny. 
ultimately  the  matter  was  adjourned  to  the  ne^t  meeting. 

The  Bankalde  Station.  —  Mr.  Leoline  A.  Kdwanl.  of  19, 
LBUroiicc  i'oantnev-iiine.  E.C..  inforni.f  ua  that  he  has  received 
from  tho  Hru»li  fclnntuciil  Kn;;inoonng  Company  nn  ordor  lo 
supply  and  lit  nnoot  hi-  putont  i'ii>:ulai  furnncc  coking  stokers. 
It  la  to  bo  appllnl  to  ii  llnbcock  nnd  Wilcoi  boiler  at  tlie  Banksujo 
"Ititioii  of  the  City  of  Ixindon  Kleotrio  Lighting  Company.  It  will 
be  somewhat  ot  a  novelty  in  this  country,  (M  although  inniiy  ot 
tlioH!  alokera  have  been  fitted  up  on  the  Continent,  not  orie  is  yet 
working  here,  although  scores  of  them  are  in  use  oti  Lancashire 
boilen. 

HarroiMe.— The  nub  committee  of  the  Town  Council  ap)iaint«d 
to  cuiiHider  electric  lighting  recommenderl  at  a  meelingon  Monday 
that  the  Council  should  carry  out  the  electric  lighting  unler, 
that  Mr.  Wilkinson  should  tie  appointed  electrical  engineer  to 
tho  t'orpoiation,  and  that  Mr.  Wilkinson  should  be  instructed  to 
work  out  tho  details  of  a  •cheme  on  the  basis  ot  tho  repart  presented 
to  tho  ooRiniittec.  It  liod  been  provioualy  decided  to  advertise 
tor  t»ndci-»  from  eonipiinioii  willing  to  supply  the  electric  light.  A 
long  di»iciiH«>on  took  plooc  us  to  whether  it  would  be  odviiuilile  to 
hand  the  matter  over  to  u  priviite  cutupany,  but  the  matter  waa 
oijjourned  tor  n  »-eek  to  a  special  meeting  ul  tliu  Council. 

Veadon,  —The  Ijocal  Board  have  considered  a  scheme  for 
liglitiii)(  the  townihip  by  electricity,  nnd  which  hod  been  sub. 
mitloil  by  Moaicrs.  An<liew*  and  E'l-eeco,  Limited,  of  Bradford. 
The  iirojoct  coniprited  tho  supply  ol  I, WO  S-c.p-  hiinp*,  Uie  cost  o( 
which.  exctuHive  ul  land,  huIlJing*,  and  foundations,  they  uut 
down  lit  £3,500.  The  member*  ul  tho  Hoard  nere  faiourably 
imprtHsed  with  the  scheme,  and  in  onler  that  the  Boani  should  be 
fintt  in  the  lield  it  was  teeolved  to  make  application  to  tho  lioaid 
ot  Trade  for  a  license  empowering  them  to  undertake  the  supply 
of  electricity.  It  woa  further  rcaolvod  to  pay  n  Vlilt  lo  tho  More- 
cambe  Electric  Light  Works,  which  iiaio  boon  littod  up  by  Mewira. 
Andiewi  and  I'reoce. 

LeodeD  MetallttTKleal  Oen)p«ay.-~Oii  Titoeduy  ineotiug^  ot  Uie 
creditor*  and  ehaiehoidoia  of  the  London  Metallurgical  Company, 


Uraiud,  were  Md  Mara  Mr.  A.  !i  I'ulley,  olBoikl  revivor.  In 
Novembicir,  18B2.  the  tinnpany  promoted  Uie  Arp»»  I'lalinfc 
Oompuiy,  witii  «  CBpUal  «  £aQ.UA  to  ncqoiro  Uw  pttWnl  for 
£50,000.  and  Um  biMBMH  wea  carried  on  antll  th«  proporty  wu 
takon  poMiMrieai  of  by  ■  dabwMiir*- holder.  Tlio  Mioounia  sliAir 
toUIUabillUta  £17,896  (nnMOuml  £ll,!Oi).  mmiU  fllUWi.  And  » 
deHclency  of  £l:i;89a  to  Uw  nnlribulvra.  No  raululioii  wiu 
earricd  at  Ui«  VMtinic  of  the  vedilon.  owing  U  an  etpialdiiuiOD 
of  opoBUM ;  b«t  Ike  MnboMen  elecud  the  oScial  receiver  (o  net 
lu  tiqaidator  on  tlMar  behaU. 
Two  WMen  (lleit*.).— An  afeeUio  li^l  io^lolliuion  hu  been 

E>ui  u|>  al  lh»  worka  of  lb*  BritUi  I'luier  Coin|Aiiy,  Umtud, 
"ngman  Mill,  Two  WaUam.  Tbe  work  fiu  been  oamed  out  by 
the  Loodoo  and  Lanoariiire  Bleelrio  and  (ienentl  Ennaeering 
Compear.  Linuted,  of  Kia2*Uiid-i[raca,  DalMon,  X.B.  Tbe 
RtEnoratoc  ooewUta  ai  n  ■bunt-woaiiir  ilow-apeed  dynaaia,  Kivlaic 
about  40  BOperM  at  GS  volu.  ThedynanKi  in  arranged  m  tbat  It 
can  be  driveB  ettber  br  ateaja  or  «at«r  |«wer.  Tbe  lamue.  4.1  In 
nomber,  are  artanvea  oo  foar  circuit*,  cooh  of  wbkn  can  be 
Muarately  OODtroUeu  from  tbe  loaiii  vwitobboard.  An  arc  lamp  nf 
%0D0  nominal  candle-power  ia  fixed  in  tbe  Beater  Hooae.  and  b 
inleodod  for  imo  in  cMlonr  letting  nl  night  time. 

Mevkeoj  nt  B«tii«riiaai.~^  neeting  of  eubucriben  to  tli« 
oichange  of  tbe  Katiottal  Telephono  Company  ha*  been  held,  In 
coneeqiieaoo  of  the  nottca  given  by  the  company  to  tncroaw  the 
rent  &>m  £AUi  £H  [wr  anagm.     After  dtacuatkin,  the  meetini;  «x- 

S rawed  lt«elf  in  [uvuiir  of  the  preeent  tsU,  or  aa  an  altornalive  to 
iapanM  wiib  Uiu  Befrice.  A  generml  feelingwaa  manifested  in  the 
dinotion  of  an  im  (iiovciiKnt  of  Um  eervioe,  and  compluinta  were 
madool  waot  of  Mtontioa  nt  the  central  and  of  difficulty  in  ie\e 
phoning  a-ith  Shdfield  and  outaide  dturieta.  It  wa*  docidod  to 
oommnnicnle  tbo  vmwi  of  (be  meatioK  to  tlie  mnnn^er  It  wiw 
annonnoed  that  them  were  1^  auiMenhen  to  the  Kotherbain 
•ervice,  and  that  morn  than  ane*tlii(il  t4  Ihie  number  had  kivmi 
thenr  ojunlon  on  thn  prop»«i}  cIiiitkc-*. 

Gm  and  Eleetrlolly  at  NawiMrt.~Tlio  chairman  (Mr  K  J. 
PbtUipal  of  tho  XGW{N»t  Ua»  Cooiiiany,  u)e>king  at  the  half' 
yenrlv  ncetinK  on  Monday,  aaid  that  he  did  not  think  that  the 
tntrodnctlon  of  electric  ligbUnff  w>uld  do  any  harm  to  the  ga* 
Bodortaklne.  The  Corporation  ol  Nowimrt  had  decided  lo  ociiuiio 
on  ln«laUaldOD,  at  a  coot  of  rJO.OOO.  but.  under  the  drcunKtAnco, 
be  thouKht  the  CoTDorDtionahotild  have  allowed  a  privM«coni|i>uiy 
to  see  if  they  ooola  make  it  pay,  and  not  atillM  t)ie  ratepayer*' 
money  on  a  epeealation.  The  Alnxandnt  Dock  C-om(utDy  and  the 
gee  oonpaay  wcro  the  Urgaet  tMepayeni  in  the  Itiwn,  and  they 
would  not  gain  any  advanti^  from  Iheeipendiiure.  ft  wu  pro 
poaed  to  oonflne  tbe  Operatiooa  tor  the  inwent  to  a  small  area,  but 
all  ratepayer*  outaide  that  area  would  Eiare  to  contribute. 

Telepboajp  In  GIaag«w.  — Tho  unb  commit  t«o  on  lelepbonca  of 
the  Town  Council  huii'c  taken  iniluil  utope  towards  applyiii^  for  a 
lioetMa  tor  tbo  ninnielpallKatlon  of  the  Ivlephuoe.  A  lection  of  the 
coounittee  la  in  favour  of  a  111  mile  ritdiua,  eo  a*  to  include  the  out 
lying  httrgha  and  a  number  of  other  importaol  t«wae  wtthin  that 
ana.  Tbe  dUttiot  manager  of  the  NalJonnl  Tele[dion«  Comiuny 
haa  toeaed  a  ciroulor  atating  that  the  dlaeomfort  oocaaloDod  ta 
eonM  ei  the  aubaoribers  during  the  teconl  change  tn  the  ayntam  of 
opeiMiiig  the  Glangow  awitcn-room  of  tbo  company  has  boon  ■ 
malUr  ol  great  regret  to  the  dircetor*.  It  wa«  only  after  grave 
cooMdentMn,  and  at  a  yvry  heavy  eipetidlture  ol  (»uil«l,  ihat 
UieoaU-wiro  eyiitAm  wa*  adopted,  and  the  ilirectora  beliei-e  that 
when  eBtwerlben  and  Mieratore  get  n«cuatomud  lo  the  eyitein  Ibey 
wiU  find  It  much  euperior  to  anyUiiiig  that  haa  hitherio  boco  in 
cii>t«nc«  In  tbt*  locality. 

CnrdlC— The  plan  of  Ur.  Ma««oy  wa*  pr«*eDlod  on  tbe  10th  inaU 
at  a  uoeUntc  of  uie  CaidilT  Lighting  Committee.  Akieimau  Jacobs 
acfcod  whother  Mr.  llMeey  oouhl  aivuro  the  oommilt«o  that  the 
diMancea  which  bad  been  arranged  between  tbe  pubUc  olectnc 
lampe  wece  itroparljODod  to  eive  a  good  tight  and  make  the  aao  ol 
eloctrio  lighting  a  euoceea.  If  tbe  autanee*  were  such  aa  thoac  in 
the  City  of  London  it  would  be  anceeBful.  bat  in  St.  I'ancraii  It 
wa*  a  <U«aaI  failure.  Mr.MaMMyaaid  that  the  average  di*litnoo 
between  the  lamp*  in  St.  Mnryatroet  wm  iiboiit  Titi  yiirda.  miij 
Utat  wboro  the  lamp*  wcro  i:lo»o>t  the  ttiilHiice  hotHiHiii  them  whb 
Um  than  thodlKtanco  bntwooii  the  lnin|M  in  ijiieeii  Viutorin utroet 
in  UieCtty  of  LoikIo'i,  wliicli  the  cnuiiiiil.tou  had  found  M  tw  the 
belt  lighted  atreet  they  biul  hoimi  anywhurv,  and  that  in  utliur 
KHMte  the  greatest  distance  between  any  two  lampe  did  not 
oxcwd  the  maximum  dialanoe  apart  of  the  tamp*  at  St.  PancioE. 
linden. 

IV.  London  CampMtj.~On  Wednesday  application  was 
r  jian4  lo  Mr,  Justice  Wright  in  the  Chaocury  Division  on 
ha  half  ol  the  Cbolaea  Eleotiio  Supply  Corpuralion  for  an  injunc- 
tion extending  over  a  week  rostnuniog  the  London  Electric 
Supply  Corporation  frora  laying  anydietributinK  mnin*  for  luptdy- 
Ing  the  electric  light  within  th«  u«b  eupplicd  by  the  plaintin*, 
esoep*  in  accordance  with  the  term*  of  an  agreement  entorod  into 
between  the  two  compamw  in  Jnly  la*t.  Tli«t«  had  been  oorrv- 
•poodeacc  between  the  portlee,  and  the  defendante  having  on 
Friday  lut  ]u*tlflod  wliat  they  wero  <loiog,  thf*  aetion  wae 
broogbt  Ur.  Motion,  Q.C,  who  made  the  application,  on  being 
oiled  upon  U>  oiplaiu  the  urgency  ol  the  matter,  stated  that  the 
plafatiSa  inlght  bocalleit  upon  to  aupply  adjoining  owners.  Mr. 
Jnelioe  Wright  granted  an  tnjnnclion  over  next  Wedneadoy,  but 
intimated  ttM,  m  oase  the  d^ondant*  felt  that  the  order  wv>uld 
dn  them  any  harm,  they  could  apply  to  him  on  the  morrow  in 
Chnmben  lo  diaolvo  th«  injunction. 

BiiUtt.— lu  connection  with  the  municipal  station  to  be  erected 
In  S|)a-road,  and  which  was  referred  to  in  our  hut  aaae,  we  may  I 
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tneatloa  thnt  Ueasnt.  IDck.  Hafifienrts,  and  Co.  have  been  me 
f  al  in  tendering  for  the  boiler*.  Tbo  tender*  lor  the  **PFJy  of  I 
mglnee  have  been  ranrtdered,  and  that «(  Moaar*.  J.  and  K-  Woi  . 
Victoria  Fonndry,  haa  been  accepted.  The  engineer  |Mr.  Riders 
M.I.E.E.)  haa  submlltad  apeciliaaliona  for  tnundoemere  i 
undergTouiwI  cabica,  which  have  boMi  A|i)iraved,  nnd  tender* 
the  Hipply  were  ordered  to  be  obtained.  Tbe  engineer 
repoTled  uuoei  tbo  tandcn  for  the  lapply  of  dynamoii  and  a 
nator*  with  a  lAbuhtlod  tUt  o(  *u<-Ji  tender*,  and  tbo  Lighti 
ComnUUoe  ha*  accepted  that  of  the  Bniah  Electric  Eoglnearii 
Oomimny.  Tbe  (las  and  Electric  Ughl  Committee  of  the  Town 
Council  nave  rteemmended  tiie  aoeefitMice  of  Ike  tender  of  Meeen. 
John  Fowler  and  Co.  (Leeds),  LImiltd,  for  providing  an  overhead 
travelling  crane  for  the  electric  light  engine  bouse  at  a  coat  cd 
£337.  and  that  of  McMra.  Bryan,  Donkin,  and  Co  for  fitting 
furnaoo*  and  boilers  in  connection  with  the  now  work*  at  I3SS  on 
oortain  «>ndilton*. 

Bradford,— The  i»{nuteeol  IlieOaaand  RlectrlcUy  Comntltloe 
of  the  Town  Council  were  pre*ent«d  at  a  <|Uart«Tly  meeting  on 
Tuesday'.  Alderman  F.  I'rieetman  (obairman  ol  the  oommitiee), 
in  moving  the  reception  of  the  miouts<.  stated  that  the  sale*  up  to 
tbe  end  of  June  SUtb.  Iii93.  were  C4.'J10.  againdt  £3.190,  and  the 

a  row  profit  for  Iho  half-year  waa  £2.^S3,  ngninnt  JCI.CIS,  wfailM 
le  n*«  prollt  wa*  £(iJj.  Ida.,  againat  £3MT.  7*.  lor  the oarreaiMMl- 
ing  t^^vod.  The  lital  expenditure  on  Iha  electrieitT  work*  wa* 
i6i,l09.  and  tlivre  wwaproltlbalanceon  Ihewlioleoltb*  wotktng 
ol  till.')  Vie.  6d  Ue  also  iiieluded  in  the  motion  a  raeommenda' 
tioii  thai  the  neoeiaary  work  re<|uired  in  the  appltention  of  the 
-'  three  wire  "  system,  at  on  oatiiaated  cost  ol  ri.OSO.be  proceeded 
with  :  and  that  the  Council  ocrept  the  lender  of  Uwvrs.  SieoMoe 
fur  Chi;  •.iiiiplyinif  nod  Hxiag  of  two  engine*,  wUh  dynanso*  and 
two  j>iviu-htoi(id*.  for  the  *Dra  ol  £3,Wli.  It  wa*  abeolulelv  neeaa- 
sary,  lio  aatd,  that  tlipy  abould  adopt  iImmo  exteiWMna,  a*  Uwy  had 
to  nifuee  a  I'ery  Ian:*'  nnmlicr  ol  applluklion*.  If  they  hail  double 
the  amount  olalauiricily  to  Hill,  cuuoiiier*  woaW  bo  fortlicoialng 
for  it.  Aldemian  Moriey  •eounded  the  nMlton,  which  was  oatiiod 
QDaaimouily. 

OH  taentated  Mala*.  -  We  ani  iulotenod  bv  31«suv.  Johrwon 
and  I'liiIU|<si,  of  fxxidon  and  Charlton,  that  tAer  are  now  able  to 
undertake  the  h^ing  of  cabloa  for  the  iranamiaslon  ol  eurreat  at 
any  voltage,  and  they  guaraiitoo  the  «atiiifactoty  working  ol  the 
eame  on  their  oil'lnsolatad  system  and  underground  ntalna,  whieh 
they  work  andor  tbe  patente  of  the  late  Mr.  O.  Brooka  and  them- 
■elves.  The  firm  have  oonalructed  at  their  caMe  wharf  apecial 
mochinerj-  and  od  lank*  for  the  manufacture  u(  this  cl^tss  of  cable, 
and  a*  all  the  work  they  have  done  up  to  the  |ira*enl  lime  ha* 
given  Nkliafactioo,  a  rery  large  husincas  in  the  near  future  b 
anticipalud,  Tliu  linn  iiUite  Ihut  thli  Mtwan  can  no  longer  be 
■aid  lo  bo  in  its  experimental  atag*,  a*  ituring  the  extremely  bad 
weather  liuit  winter  the  whole  ol  the  dlMrlbnline  inaios  aft 
Chatham,  Rochester,  and  Strood  were  laid  down  on  tltla  eyatem. 
Tho  main*  consist  of  two  high-tension  fuodem  running  Irom  the 
*latian  to  seven  lub  atAtimii  pUccd  at  variousnarts  u(  (ho  town*. 
Tho  energy  having  been  tranafonoed  from  2.4DOroltH  to  110  i*olU, 
is  dlMributwl  down  both  iriilos  of  the  street  by  meani  of  low  tension 
mains,  alao  liaiing  oil  Inanlatiou.  Cast  iron  nooaoaervice  boxo*  are 
fixed  oppoalte  every  other  houso.and  oonnectlon*  km  made  boA  to 
the  transturnier  and  houMo  by  flexible  load-eoverod  oil  loaulai 
branch  mains.  Tliure  ia  also  an  arc  light  cirenlt  running  fr 
one  end  of  Ihu  town  to  tho  other.  Each  section  beforw  bell 
Onaily  connected  up  wa«  eercrvly  totted  with  5.()(l(>-vi>tt  all 
n«tiiig  current,  and  although  the  circuit  was  (roi|iie«it1y  hrol 
whilst  the  dynamo  woi  mn  at  Ihi*  pressure,  tho  mains  did  not' 
afterward*  show  any  wcitkncis  u-hon  loatod  with  a  senitlii-e  reftect- 
iiig  galvanometer. 

Llghttng  at  C*v«ntry,-On  Tuesday,  at  the  (luartoily  meeting 
of  thfi  Town  ("ouiicil,  the  tc|)ort  of  the  Eloctric  Light  Comnittee 
wiw  prcMinreil.  Tho  ooinmiMoc  icconiiuoiictod !  (I)  That  the 
(.'orpoiatiuii  ito  tlioiiiiH>l>«ii  ani'oiliike  Iho  ■upply  of  electrical 
eiieigy  under  llie  provitioiiul  order;  (2)  that  tho  high-tension 
altranatiiL^'  tmiiFroriuor  sy>t<iiii  be  iulo|i«od  for  privwtc  lighting, 
and  that  stteet- lighting  be  not  at  iiroMtnt  uiidortakoi]  ;  (:ij  lliat 
Iho  nite  in  8andy-lane,  wliloli  8tr  ^'lionuut  White**  IraMooa  are 
willing  to  sclL  be  puTchosod  from  llicm  at  £3iiOai)  acre;  (4)  that 
a  station  be  erected  there  oj  |ji>kiIowalt  oapnoitjr,  to  auuply  4,300 
^-c.p.  lamp*,  with  nsain*  and  traniforuier*  auilabht  lor  1^,000 
simflar  lamps ;  (A)  that  your  oommittee  be  inMrveted  to  carry  out 
tho  above  raoominondution*.  and  to  omplov  a  eonenltjiic  engi- 
neer to  advhM  them  upon  tbo  ■oIocImI  apecifieatlona  and 
oetimalo* ;  (6)  that  your  oommlttoe  be  empowered  to  employ 
at  the  projMr  time  an  arehll«ct  to  |)repar«  plana  and  •peclflcationa 
tor  Uie  neeemsry  building*,  and  to  obtain  tendera  for  thu  samei 
(T)  that  your  commitlee  M  iMlfiMled  lo  fiamO  and  eubmit  to  the 
Council  an  wUmate  of  tbe  total  oapiiAl  outlay  reiiuired,  for  the 
purpoce  ci  an  application  to  the  Looal  Govetnmorit  Board  for 
tbo  nooonary  borrowing  power*.  Your  coaoiittee  boliovo  Uiat 
tho  amount  r^ntrod  will  not  aicoed  £111.000;  i*rooedlng  the*e 
recommendation*,  tho  oomniitto*  preaonted  an  account  of  their 
work,  nt  which  the  foUowtng  1*  a  eummaiy  :  On  April  I'i,  189:1, 
tho  Council  adoptad  a  re|)ort  whereby  tiM  oommittoe  was  autho- 
rised lo  ncoept  tho  otTur  ol  an  emtneut  firm  ol  eleotrioal  engineer* 
to  eubmit,  tree  ol  cost,  a  suhenie  and  eattinato  for  tho  eMabUHimotit 
of  a  central  electric  light  station,  and  any  similar  oSbra  by  firm* 
of  like  standing  ;  also  to  make  tuu]uirio>t  in  othor  town*.  Otl 
Auguat  10,  18B2,  the  report  of  &Ir.  A.  DromloT  Ilolmos.  the 
engineer  ooo*ul(ed  by  the  ca«nniJU«o  when  obtaining  tbo  pro- 
visional Older,  was,  at  tbe  («qae*t  of  tho  chairman  of  tho  com- 
tnltteo.  referred  back  to  the  oommltteo  wlUi  InntroctlocM  "to 
take   Mr.   Holmea'a  lott«r*   Into  conaldoiatloo,  and  t«w«&m*v^ 
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to  lb«  Council  n  t^emti  of  eleetric  Hgbting."  Mr>  Holmes'*  reuort 
oontAinod  thr««  main  concltudona :  (1)  ThaU  having  ro^uQ  (o 
local  circs tiiBtanc^*,  tlie  Corporation  would  do  windy  U>  kosp  th* 
electric  liifhtinK  of  iho  clly  in  ihair  own  luuiilii  ;  ('2)  thnt  no 
ttdvanlAjic  won  u>  bo  ichIimmi  by  dotny ;  (3)  that,  tHuiniie  In  Bikiiil 
lliat  tho  oommltUid  Inokoil  rather  more  to  pHvuto  1i);lillng  than 
lo   the  liL'htiiiK   ot    the    (itrvelH.   a  low  -  lenaioii   direot-«urr«Tit 

SKttta  Htioutd  b»  Klopt«d,  with  »  (^neriiliiic  lUtliou  nt  tha 
1  bathii.  or,  if  ponibie,  near  tbo  c^titiu  of  tho  city,  and  chat 
CSO.OOO  would  cover  the  nectiaarv  cxiicndituro.  With  the  first  of 
thrae  raadustona  Iha  conmiittce  cntitoly  oi^rQc.  With  reipoct  to 
Mr.  Ilolnea't  MOOindconclaNon,  thecammittoo  point  nut  ihnt  by  tho 
teniui  o(  thtt  prorinlonol  ordor  tho  molnn  wora  to  bo  Inid  In  cortAtn 
ntreeta  within  two  yearn  of  ItKdnU.  andlhnt  Indotnult  thn  Tttiacd  of 
Tcttdamay  revoke  the  order.  Thetwoyenm^Tfjired  on -lime  It  IssL, 
but  It  l»  not  urotinble  that  tho  Koanl  will  tnko  the  ettrvmo  couniu 
of  rcTokini;  tho  order  if  they  uru  (uitieficd  that  the (.'oiporatioo  wDl 
now  prooenl  to  piercise  their  powcn  under  it  with  due  oxpedition. 
Ko  communiaitiun  has  yet  been  rcRcivcd  fram  the  Board  on  the  Nab- 
jocL  The  eoiuBiittce  ore  of  opjoion  that,  whib  the  timo  dovotod  to 
onquJriM  bta  been  uwifully  nnd  profltably  opnnt.  tho  timo  hiu  now 
n>niowhon  operatloiw  tor  the  lleritlnKof  UieolCy  »hould  ha  taken  la 
hand.  Mr.  Holmex'*  third  en  nc  jit*  I  on  inn»tbeoon«ldor«diD  oonneo- 
lion  with  the  «diomeF*iibinitted  to  tlieooiumitl«e  by  voriouB  firms 
and  the  enquiries  moile.  In  submittini'  lAv^ro  Bcdiemea  the  vaxiouM 
8niiB  conoerned  hod  an  entlmly  free  hand  :  pUnn  of  tho  city  and 
nil  other  inEornuitioo  which  they  requirod  were  furni«hed  to  them, 
and  each  firm  ma  left  to  ctioaeo  ft*  own  ayiitom  and  lito.  In  tho 
rcault  three  firm*  (Itmidi  Kleotrieal  Knjfinceiini;  Company, 
Limited,  Moaani.  8.  7..  do  F«rrantt,  Liiiiilod.  and  Monbv. 
Hammond  and  C'O  ,  all  of  London)  reoonintonded  iho  hi;fh-teniiIon 
alternatinic-trana tonne*  syiitein.  witli  a  ttotion  in  !jn.iHly-l)ii>t<,  near 
the  Cotton  Mill ;  one  jKleclrio  FOwer  8tor«('u  CumpufLy,  Limited, 
London]  r«coui mended  n  liiifh  i«iip<ioii  dircirt  oiirtcnt  Ryotein.  with 
motor  tFaaBlonnvni  in  lubatations  and  nloro^  batteries,  thoRone- 
nttlofr  ■tationn  to  bo  placed  in  the  1*001  Meadow  ;  and  two<Ele«tric 
Conitmclion  Corporation,  Limited,  of  Wolvcrhunipton,  and  Mcwni. 
3.  H.  Holmoc  Hnd  Co.,  Newcaatle)  rocomme.ndod  n  low-tonalon 
diroct-cnrrenlf<y*t«ni.  with  or  vithoul  atorage  batter]G«,  tho  gene. 
retlD^etMlion  lieini;  pl>cod  in  liio  iW  Mudow.  AeomuarUouodlitt 
e*ttmat«ewliiohiu:com|i)inieiI(Jiot«echeuie»oonvincoilt)iucommitl«e 
Uiat.  light  for  light,  Ihehiith  lenaiou  njleraatin);  traimformer  system 
involvra  the  amolleat  <npdtal  outUy,  and  nos,  ospociallv  when  tho 
probftbility  of  ancxtonnionintothoreaidential  iiart«of  tlie  city  wn« 
taken  into  consideration,  tho  best  adnpt«d  lothoDiiodiaf  C^aixoitry, 
This  conduiion.  thnu^rh  al  vnrinnco  with  the  locomnioiidatlan  of 
Mr.  Holnio*.  Uin  aeontdaniHt  nitli  tho  ojiiuliin  fui'iuoil  by  Ihn  depu- 
laUon  who  viaiiod  the  CryaUd  Votiice.  In  the  nioanwhile, 
MoMra.  Sluuieno  Btua.  nnd  Cv.,  Liiuiteal,  luketl  to  be  allowed 
to  Bubmit  a  scheuc  un  the  Hunie  (oollnK  o"  tho  other  firms. 
&a  all  tho  corrospoudonce  inid  boon  conducted  privately, 
and  no  inloimation  bad  boon  allow r<1  to  go  boynnil  tho 
momboni  of  the  commlttco,  the  comnuttoo  coneldered  that 
Uie  re>iueiit  could  be  ocooded  to  without  inju«tlce.  MeMm. 
Siemenn  oocordlnKly  «ubinilt«d  twoollortiattio  eolieoien^one  on 
the  blifh-lension  nllematiiiK  tnuielormer  syalem,  tho  other  on  a 
ey«t«m  oombUiing  hightcmsion  olteniating  KOneraUon  with  low- 
linaion  oontinuous- current  distribulion.  The  eBtlmulos  uoeorn- 
ponyinn  tb»a  schancs  conlinned  tho  committee  in  their  opinion 
of  the  greater  chenpnoM  of  tho  (ormor  sy item.  Alderman  sintcur 
(the  mayor)  moved,  and  Mr.  Fowler  »ocondod,  the  ndnptinn  of  tho 
report  and  recommondAtion*.     Tliia  wa«  odopUid- 
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UllQ.  ImproTEmcnti  la  epparntus  and  itcvloea  for  •tortlDS. 
■topptns.  and  reveraUkg  elAetromotors.     Frank  .\liord 
Perrot,  10,  Moi'kctjitreat,  Uonchoator.     ((^amplcto  Bpeat 
flcouon], 
U151.  IHiuravemente  in  etroolt-teatlnK  apparatna.     Frederick 
Samnor  I'alincr.  24.  Southikiiiploii-buildmK^i,   Chancery- 
Ifttie,  l.<)odoii.     (Ciirnpltilc  >.[«icirt(!aUon-) 
ltlin6.  Jmproremoiita  Tolatus  to  telepbonoa.   I'arnoU  ftubbidKe, 
6,  BiD«ai'*'buildinii«,  lihnncocy-lane,  London. 
At'llfHT  I). 
18198.  tmprovamenta  In  apporatua  for  obtolaloB  IcnlUon  bjr 
mooiu  oIolcDtiielty.      l^-?liu  llriulli'y  Millur  ilhiI  MHorice 
V\',ilUJi  W'lxxij.  M,  lifLiy^ii'inn  rood,    London. 
1S31T.  Ivproranieata  in  aleeFtrlc  cable*.    Cloor^u  Cecil  f>yraond, 

6,  Lord-atroot.  Livcrjiool. 
1&231.  iBproTMnenu   In  •loetrle  ore    Umpa.      Alfred   >luliu* 
Boull,  3*23,   High  Holborn,  London-      (A-   Bui'eau,  Bel* 
gium.)  , 

AunrnT  10. 
IGSie.  Improvemonta  In  Jolnta  for  eleetrla  ll|AI,  (aa,  water, 
an<t  other  almltar  Bttlnsa'      Erneal  Alauuer  CluKy 
niont.  XI,  .\rcode  clinnibera.  .St.  Mivry'e-B»lo,  Manche«t.(ir. 
16!£3T.  Improvement*  In  and   eoDnootod   trtttk  galvanlo    bat- 
tvrle*.     ^ioj:''ic'l    MiirouB,    '■.">,   Chnncniy-lnne.    London. 
(Compli-t*  tjiecilictition.) 
tSIifM.  tmprereiBeBtB  In  platlnc  tnotallto  atufaooa  and   alee 
pxapared  aorfaooa  el   non^condODttDB  aubatanooa   by 
eleetro-cbesiloal  depoeltlon.     I'^it-uI  Mnrino,  24.  Queen 
VLctorii-alitet,  London.    (Complete  «(>oclAcittlon.) 


Al'-l'VT  II. 
l&iM.  An  Wpr«vod  lofety  dovlee  ror  raoUltaUag  tko  replaolnc 

or  rcmovInK  of  oloetrto   fuaoa.      I>.   F,   Ad^tiinxin;    16, 

^iii\Anu'-iK>-fl,  Koii"ni^t'>n,  Ij^ndon. 
lM^£i.   Improvomonta  In  Inatruoaeata  for  tolephonle  and  tele- 

crapbie   tranaOiUsiaD   of   opeeoli  or  aoonda.     Arthur 

ThomoJ  C-olliof,  Nw.nn.  St.  Alhaoi-,  Hurlfordithire. 
1A3.17.  InprovementB  rslaiinx  to  elaetrle  are  teMpo.     Eu^onu 

Uuiiiel  Trcscl.  Its,  Buckini-hunintruOt,  Strand,  London. 
tn:t3K.  Improveoienta    ts   oaees  far  eleetrie  ImU   laoclianlBai. 

l..)iii»  Buurxwi".  H.  Uiickin>;liiini  M.rcct,  Strand.  lAin't'iii, 
1,1:14.').  ImproveineniB   la  abA  relatlUK    to   tbe   attaelunoalor 

cluottlr  lampa  to  ihDtr  postB.      \\'il)iHm  Osciitwr)",  l-M, 

l^I.niiid,  Luuduii,     (Cuuiplutc  spocihcAtioii.) 

AvuffTt  12. 

Ifi-tSfi.  An  imprvred  eleetrie  battorf.      Homce  Seymour  Pyno 

nnd  itobort  Tliom(»on.  ■il.  Higli liold-crwcenl,  Rockterry, 

Che*  If  T. 
i:»»(W.  ImprovamenU  In  olaotrloal  beating  and  oooklnB  aplM- 

raluB.     (luntiiviis  Adolphus  John  i^cliott,  l^cor^   Adol- 

Lihus  Schoit.  nnd   lioorito  (iustavus  Schott,   Uoat  End 

Mil  In,  l,oni;ndfi-laiio,  B  rod  ford. 
laSiH.  Klaotrlo  llBbt  flKtorea.   Frank  \V.  llavon)iort,  l'rovidone«, 

Ithoile  liUiid.  Dniled  8utes  of  America      (Date  applied 

lot  under  Tntentji,  ale  .  Act.  I8S.S,  Sec.  103.  lllth  Jannnry, 

lSfl3.  bninK  dnio  of  np|>!lcation  in  Cniled  8tal«)i.     (Com- 

plnlii  j(iiii-ilii'iillon.) 
1G%D,  Improvcmenta  In  or  senneotod  with  apparattia  for  tbo 

manuroetor*   of  eUorat*   of   potaab   by   eloctrelVBU. 

I'Vidirmnii  Hurl.".  47.  Lincoln'"  inntiiiid".  I^jiidtiii, 
I51I.H).  A  new  or  Improved  " entont "  to  be  amployed  to  ooa- 

'noeUea    wltb  etoetrle    are    lampa,      \\'illl»ni    Ilopkin 

Akolor  iinil    iUk   .Vkealot   Eleetrie   SyndicHly,   Limited, 

A7.  ('Iioncoiy'lano,  l^jndon. 
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SI'EClt'ICATlONS  PUBLISHKU 

1870. 
-relopboaoa.    Serlbner.     (tUarli  and  utliere.)     (Amended 

Kpci^illnitkin.) 

I81KI. 

T«lBptaaato  apparatna.      Kin>;>bniy.      (Wo*t«m   Bloctrlc 
L'ompuny.)     |.\mun'l«il  «|iucilication.] 

l«!Ki 
Eloetrto  mutera,  etc      Kpenco, 
Eleetrie  ciirroal  raoeblne  and  motor.     Aldred. 
Slur.trlcal  oul-oatB.      WubliL-i  uud  Nixhott 
Eleetrie  are  lamp*       l'i<jtii;.l>jn  iiiul  I'lichin. 
Elaetrle    motora.         Wuu<lhou>e    and     Ruwion    United. 

LlltUtDcl,  Uful    ItjhWKon. 

BSaaanring  olootrloal  current*      Siemens  Bros,  and  Co.. 

I.jj[iiU4*l       (SiimkiiiL)'  utid  IliiJdike,) 
Bleolitc  BoaTcli  llRlit  appniatDB,      ^ccitt 
Tolephono  ■iKnallloK  apparatus,      Fiirbe*, 
E>traettos.    BSparatlng,   oto.,   motala    by  «l«atrel|r«la, 

Toinmiwi. 
Bxtrootlng,  BeparatlnK.   ete.,    mataU   by   aleotrolyala. 

IMKt. 
Xlootrle  elroallo.     Borry  and  Uarrixoii, 
Eleetrie  ear  braltea.     <'»in|>any. 
Oentaot*  for  eleetrie  rallwayo.     I'rewitt, 
Oalvanomotet*.     Luke.     (Whitney   Klectcicol   In«lrument 
Ciiiniuiny.) 
Etootilcally  welding  metala.     TUnm|>son.     ICotfin.) 
Eleetdeal  hcatore.      McElrny. 
Sleotrlc  BwKohoB.     McKlrcy. 
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NOTES. 

Valenott  d'Ageo. — It  is  propoted  to  light  tbia  town  bf 
electricity,  vnt«r  power  to  be  used. 

Tannel-Itisliting'. —  It  is  nrgod  ib^i  th«  railn-ny 
tunnel*  in  and  ab.iut  Paris  should  bo  lighted  electrically. 

Dieppe. — An  electric  tramway  is  projecied  betweeii 
DiopfMi  and  Artjuet,  with  a  jtoctihte  Qxtfinmoii  to  the  At<|uua 
Foreat. 

The  Corinth  CiuiaL — This  canal,  which  has  just 
been  opened  to  tmHic,  is  lightwl  at  night  hj  mwna  o( 
70  arc  lamps. 

G«D«T(u~It  is  proposed  to  hold  u  Oeoera,  in  1896,  an 
intemMtunal  electrical  exhibition  in  connection  with  the 
Swiss  Country  Exhibition. 

SaUit-I.eoaard.^  The  Municipal  Council  of  8.1101- 
Leonard  ( Haute- Vienne)  liu  voted  the  money  neceaaary  for 
the  electric  lighting  of  the  town. 

Blackpool.— The  tli^itR.fr  at  the  Royal  Palace  grounds 
bu  been  split  by  lightning,  and  in  the  >;eiiei'alin>;  station 
in  the  grounds  some  of  the  motors  wore  spoiled. 

Exhibition. — StojJS  are  being  taken  by  various  scientific 
geotlomon,  seconded  by  financieru,  for  the  holding  u(  an 
iiiteniatioiial  electrical  exhtbtcion  10  Paris  nest  year. 

Chemical  ProdaotB.— The  Soci^tt*-  d'Eloctro-Cfainiio 
Soleiiio  has  boon  formed  at  Soleure,  Switaerlitid,  for  the 
purpose  of  manufacturitig  chemical  |iro'lucts  by  electricity. 
Works  are  to  be  erected  at  Luterbaofa. 

Peraonal.— Afr.  B.  B.  Skirrow,  M.A.  (Oxon).  who  has 
occupied  the  t'<>titioue  of  deuiotistrutor  and  asgi stunt 
lecturer  in  the  physics  department  of  Mason  College  since 
1888,  has  jiut  been  clectod  to  the  lectureship  in  physics 
ftnd  electrical  eti};ineering  at  the  Manchester  Municipal 
Technical  School. 

Blo«tiiolan  HoDoniwd. — As  a  public  acknow- 
lodgnent  of  the  excellent  woik  ami  research  which  Mons. 
T^nvi,  the  well-known  French  electrician,  bu  acuom- 
pUabed  in  the  Held  of  Bi)>pli<H]  electrical  science,  the 
"  MeLseu  '  prize  bus  been  awarded  to  bim  by  the  SocidU 
d'Encouragement  pour  I'lndustrie  Nationalo. 

An  Bleotrio  Yaobt.^An  electric  ya:bt  plying  off 
Southend  Pier  bos  been  the  meunt  of  extricating  a  party 
of  voluntcei's  from  an  unpleasant  position.  Tbe  volunteers 
vent  out  on  a  sailing  yacht  which  got  becalmed  a  mile  or 
two  ont.  The  electric  yacht  proceeded  to  the  rescue,  and 
bton^bt  hack  to  shore  tbe  party  of  volunteers. 

Honnfitotnro  of  Stool. — The  diamond  making  oxperi- 
'JBenti  conducted  by  M.  Moissan  hive  euggeated  to  M.  Jules 
Gamier  a  new  method  of  producing  steel.  The  steel  is 
node  by  placing  a  bar  of  iron  antl  u  stick  of  charcoal 
loftetber  in  a  parallel  direction  in  on  electric  firebrick 
furnace  of  a  temperature  ol  l.OOOdeg.,  and  subjecting  them 
to  a  strong  current.  It  is  claimed  that  the  method  is 
■uceassfut. 

Z«»dB. — By  neglecting  to  wear  indiirubber  gloves  wfaen 
lUondiug  to  an  arc  lamp  in  the  goods  yard  of  the  Midland 
Baiiway  at  Leeds,  Mr.  G.  Sykes  received  a  shock  which 
"Multed  in  death  a  few  hours  subiequeotly.  This  is  another 
(Htance  showing  the  nocossity  for  j>roviding  a  switch  at 
ho  botuun  of  the  lamp  standard,  so  that  the  current,  if 
otting,  may  be  turnod  ofl  before  the  lamp  is  trimmed  or 
iberwtto  attonded  to. 

An  Slootiio  Elevator. — A  new  type  of  elevator  has 
Wn  brought  out  in  tbe  United  Siaics  for  use  at  railway 


stations  and  theatres.  It  is  always  in  operation,  and  con> 
aiate  of  an  endless  inclined  platform,  moving  at  a  uniform 
ttpoed.  Passengers  step  on  the  platform,  and  axe  conveyed 
from  one  landing  to  a  higher  level.  Tbe  elevator  is 
driven  by  an  electric  motor,  and  one  of  the  single-file  type 
can  transport  3,000  passengers  per  hour. 

Traok-Laring  under  Difflonltiofl. —  The  Consoli- 
dated Klectric  Hiilway  Company  and  the  local  authorities 
at  Kortb  Abington,  Mass.,  have  had  a  dispute  as  lo  the 
right  of  way  of  the  former  in  a  certain  street.  This  resulted 
in  a  fight  between  the  townspeople  and  the  Italiitu  navvies 
engaged  in  laying  tbe  lines  of  the  company.  The  steamer 
of  the  fire  brigade  was  brought  on  the  scene,  and  a  powerful 
stream  o(  water  was  thrown  on  the  Italians,  thus  dispersing 
them.     This  is  track-laying  under  serioua  difficulties. 

Blackpool. — It  is  suggeaied  that  the  electric  cars  on  the 
(iromeii^idc  should  be  overhauled  at  the  dote  of  tbe  present 
season.  The  traffic  upon  the  tramway  during  the  past  two 
or  three  weeks  has  beoti  very  large,  and  some  breakdowns 
and  accidents  have  occurred.  The  cars  have  borne  the 
great  strain  well,  but  there  have  be«n  many  evidences  that 
the  line  itself  will  need  attention  wfaen  the  quiet  period 
comes.  It  is  urged  that  immediittely  the  season  is  over 
the  tramway  system  ought  to  be  put  in  complete  repair, 
even  if  the  new  motbod  of  electrical  propulsion  is  not  ready 
for  adoption. 

Bjrdraatio  Power. — An  imporUnt  scheme  for  the 
atilia;iliori  of  water  power  is  due  to  M.  Rittur,  who  pro- 
poses to  tap  the  Uiver  Sarine,  near  Courtepin,  Switzerland. 
A  dam  ia  to  be  erected,  and  a  portion  of  the  water  allowed 
to  [>ass  through  a  tunnel,  and  then  along  a  canal  to  the 
Milafin  fields,  where  a  reservoir  is  to  be  constructed.  The 
water  would,  it  is  said,  yield  10,000  h,p.,  which  would  bo 
distributed  from  Moudon  aru]  Ettavayer  to  Morat  and 
Aarbei>;.  It  ia  believed  that  the  utilisation  of  power  would 
load  to  tbe  establishment  of  many  manufacturing  works.  A 
proviiional  committee  has  already  been  formed  to  deal 
with  the  matter. 

Electrio  Qaackery, — No  word  is  so  flagrantly  mis- 
used jii  the  word  "  electricity."  In  country  districte, 
remarks  the  OMie,  one  has  but  to  mention  "  electricity  " 
to  see  a  thrill  of  awe  run  through  one^s  liatenere,  and  sharp 
impostors  have  not  been  stow  to  take  advantage  of  this 
attitude  of  wondering  homage.  Every  iguuck  who  has  any 
rubbish  to  nell  now  labels  it  "  electric,'' and  charges  heavily 
for  the  mystery  of  the  thing,  with  disastrous  results  to  the 
villager*.  A  corT'espondent  of  a  contemporary  tells  of  a 
poor  woman  who  presented  henelf  at  a  hospital  with  a 
worthless  jKiir  of  "  electric  "  spectacles,  for  which  a  "gentla- 
man  "  bud  made  her  pay  a  guinea ! 

tnjanotion — On  Wednesday  an  application  wa*  mode 
to  Mr.  .Tiisiire  Wright,  in  the  Vacation  Court,  on  behalf  of 
tbe  Chelsea  Electricity  Supply  Company,  asking  for  an 
injunction  restraining  the  London  Electric  Supply  Corpora- 
tion from  laying  or  distributing  mains  for  the  supply  of 
electric  light  within  a  certain  radius.  Tbe  defendants 
opposed  the  injunction,  one  of  their  grounds  being  that 
they  were  under  an  agreement  to  supply  the  Court  Theatre 
by  tbe  1st  September.  His  Lordship  held  that  the  defen- 
dants could  not  lay  mains  within  the  stated  radius,  except 
if  required  by  Ihe  Board  of  Trade  ;  and  as  they  were  notj 
so  requested,  ho  granted  the  injunction  asked  for  until  thaj^ 
trial  of  the  action  between  tbe  oompanies. 

Danodin. — It  scorns  that  there  is  not  at  present  raueh^ 
prolxibiiity  of  the  proposed  electric  tramway  at  Dunedia 
being  constructed.    The  Government  officer.  Dr.  L«mon,  is 
of  opinion  tbot  the  donble-lrolley  t^'«,tjw&va  Taiw%4iW«i^* 
than  the  b\ii%\«  VtoWe^  taa^XnA,    TVt.  ■e«g*j»>isrtA'TO  ««v 


nectioD  with  the  uodertakiag  have  been  on  tho  l»ii>  of  the 
kdoption  of  the  single-troUey  (fstera,  and  Dr.  Lemon's 
view  of  the  toatter  may  provent  the  project  being  cArriod 
out.  The  promotert  of  the  tr&mway  would  do  well  to 
drmw  tho  attention  of  Dr.  Lemon  to  the  eiperience  gained 
with  tlie  doul>l«- trolley  lyitem  at  Cincinnati,  Ohio,  and 
he  will  then  probably  change  bia  opinion  as  to  the  advisa- 
bility of  causing  the  double  system  to  be  adopted. 

"The  Eleotrioal  Review." — Our  contemporary  is 
ofttimM  amusing  because  it  cannot  help  it.  In  its  last 
iuue  there  is  an  attempted  witticism  about  'bus-lightluK ; 
but  its  meaning  is  as  hard  to  extract  as  that  of  one  of  Mr. 
Gladstone's  oralionn.  The  probability  is  that  a  certaiti 
amount  of  space  had  to  be  tilled,  and  with  the  weather  au 
atrociously  hot  nothing  more  could  bo  done  than  to  make 
a  guttural  cbnckle  over  atrocious  puDs.  Wake  up,  you  dear 
Old  Dutch '.  you  an  getting  frivolous  in  your  old  days.  Time 
was  when  hitting  straight  from  the  shoulder  was  not 
uncommon ;  and,  oh  !  the  pity  of  it,  if  this  gives  place  to 
aimless  |>uaniiig.  Do  you  really  wish  to  take  up  the  cudgels 
on  behalf  of  the  paper  criticieed  1  If  so,  go  ahead ;  wo  are 
game. 

TeleffTKpby  between  Kathffar  and  Cliiiia. — It  is 

announced  that  direct  communication  by  telegrii{>h  between 
Kathgar  and  the  interior  of  China  will  be  esUblislied 
during  tho  present  autumn.  With  tho  completion  of  this 
important  line  the  whole  continent  of  Asia  will  bo  traversed 
by  the  telegraph,  excepting  only  the  region  lying  between 
tCashgar  and  Oscha.  When  the  Russian  line  connecting 
tbeae  termini  is  completed— and  no  objection  to  the  junc- 
tion has  been  raised  by  the  Chinese  Government — all 
telegrams  from  the  Far  East  to  Europe  are  ex^iected  to 
come  by  this  route.  OfBcial  despatches  from  the  Far  East 
to  tho  British  Foruign  Office  will  probably  continue  to  be 
sent  by  the  present  route  at  well  as  British  mercantile 
telegrams. 

Pocket  Telephone. — The  Newcastle  pnlicamen  are 
reported  to  h^ivn  been  provided  with  pocket  telepbonea. 
As  deeciibed  by  one  of  the  local  papers,  "  the  apparatus 
coneiate  of  a  combined  mouthpiece  and  earpiece,  with  about 
a  foot  or  more  of  wire  attached,  an  affixing  pin,  and  a  small 
key.  This  apitamtus  is  to  be  used  by  the  officers  in  con- 
DOCtioD  with  the  fire  alarms  placed  at  vitrions  parts  of  the 
tttij.  Instead  of  breaking  tho  pano  of  glass  in  case  of  a 
fire  occurring  in  the  neighbourhood — as  an  ordinary  indi- 
ridual  would  have  to  do— the  policeman  opens  the  door 
with  his  key,  places  the  affixing  pin  in  a  socket  provided 
for  it  in  the  lamp,  and  is  in  direct  communication  with  the 
fire  brigade."  We  wonder  where  the  transmitter  and  battery 
are  situated. 

A  New  Aoonmnlator. — A  new  typo  of  secondary 
battery  has  been  devised  by  M.  Hard.  A  silver  wire  is 
kept  in  a  central  fiosition  by  means  of  a  triangular  arrange- 
mont  above  and  below  diacs  impregnated  by  the  active 
liquid.  To  avoid  the  difficulties  inherent  to  this  class  of 
Moumulator  owing  to  the  pressure  of  the  gas,  the  upjwr 
pftTt  of  the  battery  is  closed  by  a  hard  indiarubber  cover  in 
the  foim  of  a  funnel  having  a  central  hole  provided  with  a 
Tslvo,  This  valve  opens  and  closes  automatical ly,  follow- 
tng  the  intensity  of  the  pressure  of  tbe  gas  generated.  The 
funnel-shaped  cover  provonu  the  escape  of  tbe  electrolyte 
in  case  tbe  battery  is  overturned.  The  action  of  the  accu- 
malator  is  said  to  be  tolerably  constant,  and  it  can  be  u^pd 
tor  various  purposes. 

Heasurlng  tbe  losalatioD   of  Condaotors. — An 

apperetua  haa  been  devised  by  MM.   Dncrotet  and  Lojoune 

/ar  tbe  jiurpoMa  of  measuring  insulation  resistances   in 

£vaan/.     It  it  aol  eabailted  «  new,  but  it  a  considered 


interesting  on  account  of  its  practical  and  jmrtable  form, 
and  tho  large  extent  of  measurements  which  it  permits  of 
being  mikde  with  precision.  Tbe  method  is  as  follows  :  A 
current  is  passed  from  a  battery  through  a  fixed  resistance 
(10,000  ohms),  which  serves  as  a  comparative  resisUnce 
and  through  a  galvanometer,  and  the  deviation  obtained  is 
noted.  Tbe  current  from  the  same  source  is  then  patoed 
through  the  resistance  to  be  determined  and  through  tbe 
galvanometer;  thtsdeflection  is  noted.  By  calculating  thatthe 
direct  ratio  of  the  intensities  is  equal  to  the  inverse  ratio 
of  tho  resistances,  the  result  is  an  equation  from  which  the 
resistance  sought  for  can  be  immediately  deduced.  fl 

IndioBrtlnK  the  Position  of  Trains. — An  apparatus  ^ 
for  enabling  signalmen  to  ascertain  the  position  of  a  train 
on  the  line  has  boon  dovisod  by  Frof.  Pellat,  of  tho  Paris 
Sorbonne,  and  is  intended  to  prevent  collisions  betwesn 
trains.  It  consista  essentially  in  the  arrangoment  in  tbe 
signal-box  of  a  band  of  travelling  paper  impregnated  with 
iodide  of  potassium.  A  platinum  stylus  moves  over  the 
[laper,  and  when  a  current  of  electricity  passes  through  the 
stylus  and  paper  the  iodide  is  decomjiosed,  leaving  a  bliio 
mark  on  the  paper,  as  in  the  chemical  telegraph  of  Bain. 
This  current  is  sent  by  the  moving  train  in  tho  following 
manner  :  The  wheels  press  down  pedals  placed  at  intervals 
along  the  raits,  and  complete  the  circuit  of  a  battery  con- 
nected with  the  platinum  stylus  and  paper  of  the  app^iratus 
situated  in  the  signal  cabin.  The  marks  thus  made  on  the 
paper  indicate  tbe  position  of  the  train,  and  enable  the 
signalman  to  trace  its  course  along  tbe  line. 

Traction  at  Croydon.  —  Some  time  ago,  u  will 
doubtless  be  lemembered,  the  Jarman  system  of  accumu- 
lator traction  was  experimentally  tried  on  the  Croydoa 
tramways,  there  being  generally  two  cars  in  service.  The 
working  of  the  cars  was  suspended  at  the  termination  of 
six  months'  operation,  and,  as  Mr,  W.  J.  CarruUiere' 
Wain  remarked  at  a  meeting  of  the  Croydon  Tramways 
Company  on  Tuesday,  tbe  Electric  Traction  Syndicate  had 
not  yet  been  able  to  renew  its  running  on  the  line,  or  to 
make  any  definite  arrangement  in  relation  to  that  matter. 
This  |>articular  form  of  traction  was  a  novelty  and  ex- 
tremely benelicial  to  tho  traffic.  On  tbe  other  hand,  two 
new  motors,  which  are  to  be  run  at  the  expense  of  the 
owners,  have  been  placed  on  the  line  for  experimental  work- 
ing. One  is  the  ConoUy  com  pressed -gas  motor,  and  tbe 
other  the  Luhrig  gas  motor.  The  ConoUy  motor  has 
already  been  tried  on  the  lines  of  the  Deptford  Tramwapfl 
Company.  ™ 

Repairing  Inoaadeaoent  Lamps. — A  fairly  Urge 
industry  has  arisen  in  tho  United  .States  in  tbe  repairing 
of  Edison  incandescent  lampa,  and  it  is  calculated  that  no 
less  than  10,000  lamps  are  repaired  daily  in  that  oountry.-fl 
Lamps  having  broken  filaments  are  perforated  by  crushing 
the  end  of  the  projecting  tip  of  tbe  lamp,  and  then  ro- 
volviug  it  rupidly  in  a  lathe  whilst  the  end  of  the  lamp  is 
heated  by  a  gas  blast-fiame  until  the  glass  becomes  softened. 
Tbe  centrifugal  force,  aided  by  a  former  placed  in  the  hole, 
increases  the  diameter  of  the  latter  from  onotwentieth  of  aa 
inch  to  about  three- fourth 8  of  an  inch.  After  the  remains  of 
the  old  carbon  have  been  cut  away,  tbe  interior  of  tho  lamp  ia 
cleaned  by  special  tools.  A  new  carbon  Glament  is  fitted 
by  electroplating  of  copper  at  its  terminals  to  minute 
copper  tubes  about  -^m.  diameter  and  ^in,  long.  These 
tubes  are  inserted  in  the  lamp  and  secured  to  the  project- 
ing coppor  and  platinum  which  hold  the  original  filament 
The  next  operation  is  to  soften  the  end  of  tbe  lamp,  and  to 
reduce  tho  orifice  to  ^in.  and  seal  it  to  a  tube.  The  lamp 
is  then  exhausted  and  finished  in  the  ordinary  way.  ^| 

Hotel*Lightinff.>-Tho  last  number  uf  a  contemporary^ 
devoted  to  the  hotel  interests  contains  a  long  detailed  and 


Dloitnted  dwcription  ol  the  fine  mansion  at  L&nglaDds 
Bij,  near  Svoasea,  v bich  was  originally  built  a*  a  private 
booH  by  Mr.  Crawabay,  the  wellknown  South  Wales 
Bullioittire,  but  which  hubecn  alter«d  and  onlart^od  into 
ft  magnificent  "  caravamerai,"  ]>ri:ici|Mlly,  of  courae,  lor 
tooTUta  and  the  usual  floating  population  of  a  seaside 
resort.  There  apiwar*,  from  the  published  doacription,  to 
be  a  very  complete  electric  e<|uipmeQt  of  bells  aod  ti^naU 
in  the  houae,  but  no  montioD  wbaievor  is  made  ol  the 
presencD  or  lack  of  electric  light  throughout  the  building. 
T«t  one  vould  think  that  in  a  summer  hotel,  of  all  places, 
such  a  method  of  illumi  nation  wonid  be  employed,  not 
only  to  attract  a  greater  number  of  visitor*,  but  also  to 
secure  the  best  cluson.  There  ia  room  for  very  cooitder- 
able  development  in  improved  lighting  of  country  and  SM- 
■ide  hotels,  and  it  need  not  be  thought  in  any  vray 
MsOQtial  that  a  bot^l,  to  be  successfully  and  economically 
light«cl  by  means  of  electricity,  must  be  situated  in  a  larg« 
town  or  city. 

HomonrB  of  tb«  Post  Office. — A  correspondent 
kddrewed  to  the  Timn  a  week  ago  ■  letter  complaining  of 
ttio  homours  of  the  postal  telegraph  ^lervice.  He  wanted 
to  send  a  telegram  from  London  on  Sunday  to  tbe  North 
of  England,  but  he  was  told  that  the  office  was  closed. 
Desiring  to  have  his  raeaaage  forwarded  to  the  nearunt 
(rfSce  for  further  transmission,  he  asked  what  was  the 
Dearest  office  open.  No  one  could  tell  him,  and 
there  was  uo  map  for  bim  to  inspect.  The  official 
told  him  that  he  might  see  one  at  Charing  Cross, 
but  no.  Ho  had  to  go  to  St.  Martin's,  and  even  there 
hia  wishes  were  not  mot,  and  so  forth.  Then  there  was 
(be  question  of  the  money  deposit  to  cover  all  possible 
porterage.  This  is  sad  indeed.  Of  course  other  corres- 
pondents have  come  forward  with  similar  and  other  tales 
as  to  the  eccentrlcitiee  of  the  Post  Office ;  but  what  do 
they  want  J  Tbe  world  got  along  before  the  tel^raphs 
and  before  the  introduction  of  railways  and  steamships, 
and  it  can  get  along  without  tbe  trouble  of  Sunday  tela- 
grepby.  Some  people  arc  never  satisfied  :  they  want  the 
nHleDninm  at  once. 

The  TelephODo  on  Railroads. — Tbe  Pennsylvania 
Railroad  Company  has  adopted  long-diftance  telephones 
for  communication  between  the  leading  executive  ofEces  of 
the  company.  They  will,  it  is  calculated,  save  much  valu' 
able  time  and  will  aid  in  the  more  rapid  transaction  of 
urgent  business.  The  important  points  on  the  Penn- 
sylvania system  thus  connected  with  Philadclpbt:!  are  New 
Voik,  Jersey  City,  Wilmington,  Baiiimore,  Washington, 
Harrisbui^,  Altoona,  Chicago,  and  St.  Louis.  Tbe  wires 
in  these  and  other  cities  will  run  into  the  [irivate  offices  of 
tbe  higher  oflicials,  for  whose  exclusive  use  in  the  transaction 
of  tbe  com^ittny's  business  the  «y«tcm  is  intended.  No  one 
wiU  be  allowed  to  use  the  telephones  except  these  oflicers, 
even  though  communication  with  an  official  is  desired. 
The  telegraph,  with  all  ila  advantages  over  former  methods, 
did  not  ensure  absolute  confidence  between  oiEcials,  bei^auBo 
tike  inetaaKe  passed  through  tbe  hand*  of  two  and  some- 
tjmea  three  or  four  operators.  Consequently,  under  snah 
condition!,  important  questions  could  only  be  settled  after 
s  personal  meeting  between  the  officials,  and  this  nccessi- 
teted  a  luge  amount  of  travelling.  Much  valuable  luuo 
will  DOW  bo  saved  and  business  transacted  in  quicker  time. 

Water  Power.— The  utilisation  of  water  power  has 
been  mtdortak^ti  at  Tam[>a  (I'la.)  by  the  erection  of  a  dam 
across  the  Hillsborough  River,  six  miles  from  Tampa.  This 
dam  gives  a  14ft.  head  of  water,  which  is  used  to  operate 
•ix  Leffel  turbines,  varying  from  175  b.p.  to  2&0  h.p.  each, 
and  which  can  devsl<^  about  1,100  b.p.  Only  two  or 
three  of  the  turbiooe  are  at  |>reseDt  being  used.    One 
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drives  a  Tbomeon-Houstoa  generator  which  is  supplying 
a  2,000'Voll  lighting  circuit,  on  which  Thomson-Houston 
transformers  from  2,000  to  90  volta  are  used.  A  second  is 
used  on  a  Thomson- Houston  generator  which  supplies  a 
QOft-volt  street  railway  and  power  circuit.  The  company 
doing  tbe  work  is  known  as  tbe  Consumers'  Electric  Light 
and  Street  Railway  Company.  They  have  about  five  miles 
of  line  laid  in  the  city,  and  are  operating  four  tramcarK  and 
one  double-decked  car.  They  have  four  trailers,  which  can 
be  attached  to  the  motor  cars  when  desired.  The  current 
runK  from  tbe  powerhouHe  Ui  Tampa,  a  distance  of  six  miles, 
bare  copper  wires  being  used  to  convey  the  current  this 
distance.  Tbe  track  is  being  extended  to  Port  Tampa 
City,  nine  miles  soucbwest ;  then  it  is  to  run  six  milei 
north-oast  to  the  power-house,  making  a  1  &-milo  aerial  line.  H 
Sparking  at  Commutators. — Tbe  study  of  tbe  ~ 
avoidance  of  sparking  at  commutators  seems  to  bo  very 
much  to  the  fore  in  technical  papers  at  tbe  present  moment, 
and  lightly  enough  so,  if  we  can  get  to  any  good  results. 
Following  Mr.  Sayor's  contribution  to  the  subject,  M,  Rech- 
niewski  has  written  some  practical  i>apers  which  wo  are 
giving  in  our  other  columns.  In  L'Ekctrkitn  last  week  still  ^ 
another  writer,  M.  J.  Staner,  takes  up  the  pen  to  clear  the  H 
matter  in  an  article  on  "The  Lead  of  Brushes  in  Con- 
tinuous-Current Dynamos."  On  open  circuit,  sayi  the 
author,  the  brushes  will  be  on  the  neutral  line.  At  what 
position  should  they  be  set  when  the  current  is  flowing  I 
He  answers  this  fiuestion  in  detail,  and  works  out  bis  eon- 
elusion  mathematically.  We  will  content  ourselves  by 
giving  the  result  to  which  ho  arrives  :  "In  conclusion,  wo 
can  suppose  in  practice  the  brushes  to  be  on  the  neutral  H 
line,  and  adroit,  as  demonstrated,  that  the  angle  of  lead  ta 
practically  proportional  to  tbe  square  toot  of  the  armature 
current."  This  rule  may  be  useful  to  the  attendants  o( 
large  dynamos,  though  wo  suppose,  as  before,  they  will  to 
ordinary  cases  set  the  brushes  by  trial  on  tbe  position  o( 
least  shirking.  Tbe  researches  of  Rochniewski  on  means 
of  extending  the  allowable  change  of  load  for  tbe  normal 
[Kisition  of  brushes  without  sparking,  by  considering  the 
interior  construction  of  the  dynamo,  would  seem  to  appeal 
far  more  strongly  than  tbe  mere  production  of  a  formula  to 
tbe  instincts  of  electrical  engineers. 

Sabmariae    BUnes. — By    the    invitation    of    Major 
Knight  and  other  officers  of  the  Mersey  Volunteer  Sub- 
marine Miners,  a  large  party  of    ladies  and    gentlemen 
ombarkod  lost  week  on  the  War  Office  steamer  "  Lord 
Heathfiold,"  and  were  taken  down  tbe  River  Mersey  to  a 
point  about  half  a  mile  beyond  Perch  Rock  Battery.    The  ^ 
first  cxpet'iment   was    very    striking.      A    circuit-dosing  H 
apjiuratus,  which  outwardly  resembles  an  onlioary  mooring 
buoy,  was  fixed  ata  certain  point  in  the  water,  so  arranged 
that  tbe  iKtw  of  tbe  ■'  l^rd  lleathfield  "  should  "  bump  " 
against  this,  and  cause  the  first  explosion.     Immediately 
the  steamer  touched  the  circuit  closer,  a  current  was  sent 
alonK  a  submarine  wire  to  a  special  room  at  the  Percb 
Rock  Battery,  setting  in  action  a  relay,  from  which  the 
current  passed   to  an  exploder  attached  to  a  charge  otfl 
1001b.  of  gun-cotton,  enclosed  in  an  indiarubbor  bag,  with  a 
wooden  frame,  and  suspended  several  feet  beneath  a  barrel 
floating  on  the  water,  about  200  yards  from  the  "  Lord 
Heathfield,"  and  half  a  mile  from  the  battery.     The  explo-  ^ 
sion  took  place  instantaneously,  the  barrel  was  blown  Into  fl 
a  thousand  fragments  and  the  water  rose  to  a  great  height.  " 
Four  or  five  other  charges  were  similarly  exploded  in  the 
usual  fashion  by  means  of  a  key.    The  mecbanism  inside 
the  circuit'dosing  apparatus  has  not  yet  been  disclosed. 
Of  course,  the  buoys  would  contain  explosives  in  time  of 
war^  and  Liverpool  may,  iu  bucb  an  untoward  event,  feel 
tolerably  secure  from  invaders  by  sea. 
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F«Mii'ortha  of  Eleotrio  Light.— Eleclrioily,  it  is 
admiUod,  bus  lieen  driving  out  of  use  to  a  largo  and 
increatiog  extent  the  use  of  gu  in  our  clubs,  tmuisioni, 
wvebouw»i  iinij  other  Urge  buildings,  &nd  the  faces  of  a 
good  ma^Dy  aharebolders  io  gaa  companiea  have  longthenod 
in  cooeoquence.  Mr.  Ooorge  Livouy,  the  obairm&u  of  the 
South  Mulrogiolitan  tia*  Company,  eomea  to  the  rescue, 
hoverer,  aod,  like  the  Midtuid  Itailwajr,  cat«re  for  the 
lower  dassca  when  the  highest  bocomntt  unprotitable.  Not 
contented  with  tiii{)]>!ying  the  majority  of  shops  and  middle- 
claaa  bouses,  be  now  aiou  at  affording  a  chance  to  the 
workers  of  burning  gu  ia  their  cottages  Instead  of  oil. 
This  is  done  by  means  of  «  "  penny-in-the-elot"  arrange- 
ment^ the  meter  being  so  arrauged  that  a  quantity  of  about 
26  or  27  cubic  toot  ia  allowed  to  pas*  on  the  insertion  of  a 
[lenny  in  the  usual  slot.  This,  of  oouree,  is  sufficient  for 
about  six  hours'  lighting  of  a  single  jet,  and  theraforc  the 
coat  for  an  evening's  light  need  be  no  more  thin  Id.  The 
fittings,  of  course,  are  supplied — working-men  cannot 
afford  to  purchiua  these  ;  but  otherwise  groat  readiness 
has  been  shown  in  the  adoption  of  gaj  instead  of  oil. 
That  there  is  room  for  the  venture  seems  proved  by  the 
fact  that  not  much  more  than  one-third  of  the  total  number 
of  householders  in  the  South  Metropolitan  Comjiany's 
district  ia  supplied  with  gas,  and  this  is  not  due  to  the 
compeljtjon  of  electric  lighting,  as  no  supply  of  the  luttor 
it  available  to  any  great  extent  If  "  itenny-in-tbeslot " 
gas  is  found  to  be  a  boon,  why,  it  may  bo  asked,  may  we 
not  have  pennyworths  of  electricity  1  From  a  technical 
|)oint  of  view,  there  is  no  objection  whatever,  but  the 
trouble  ia  in  supplying  the  fixtures  and  making  the  noce«- 
sary  connections.  As  soon  aa  the  ownera  of  property  cari 
be  brought  to  see  the  advantages  of  wiring  or  connecting 
houses  in  readiness  for  a  supply,  then,  of  courae,  the  chief 
ctumbling-block  will  be  removed ;  but  this  is  looking  a  long 
way  ahea<).  At  6d.  a  unit,  a  "penn'orth  of  electricity  " 
ought  to  be  enough  to  keep  a  l6^.p.  lamp  alight  for  Rve 
hours. 

H«Hing  nod  SeelsS' — Paragraphs  have  been  going 
the  round  of  the  press  to  the  clFoct  that  the  principle  of 
bearing  and  seeing  by  electricity  is  the  same,  and  this 
under  the  authority  of  Prof.  Bell,  who  ia  stated  to  say  that 
all  we  require  lu  soo  by  electricity  ia  a  diaphragm  aa  sonri- 
tive  to  light  vibrations  as  the  one  now  used  is  to  sound 
vibrations.  Prof,  Bell  is  stated  to  h^ivo  further  said  : 
"  Morse  taught  the  woHd  years  ago  to  write  at  a  diatanco  by 
electiicity.  The  telephone  enab!«i(  us  to  talk  ut  a  distance 
by  electricity,  and  now  scientists  are  agreed  that  there  is  no 
thMretJcal  reason  why  the  well-known  princijites  of  light 
should  not  be  applied  in  the  same  way  that  the  principles 
of  lound  have  been  applied  in  the  telephone,  aud  thus 
allow  us  to  see  at  a  distance  by  elcctrioily.  It  is  tome  10 
yean  since  the  scientlilc  papers  of  the  world  were  greatly 
exercised  over  a  re|iort  that  I  had  liled  at  the  Smilhsouian 
Institution  a  sealed  packet  supposed  to  contain  -a  method 
of  doing  tliit  very  thing — that  is,  transmit  the  vision  of 
penons  and  things  from  one  point  of  the  e:irtb  to  another. 
As  a  matter  of  fact,  there  was  no  truth  in  the  report, 
but  it  resulted  in  stirring  up  a  doKon  scientific  men  of 
eminence  to  come  out  with  statements  that  they,  too,  had 
discovered  various  methods  of  seeing  by  electricity.  That 
shows,  what  t  know  to  be  the  case,  that  men  are  working 
at  this  great  problem  in  many  laboratories,  and  I  firmly 
believe  it  will  be  solved  one  day,"  This  is  all  very  pretty, 
and,  to  far  at  vibrations  are  concerned,  hiu  been  said  before, 
but  in  theto  general  statements  too  little  explanation  is 
given,  and  that  misleading.  Sound  vibrations  are  wholly 
due  to  the  vibrations  of  ponderable  matter,  light  vibrations 
are  the  vibrations  of  imponderable  matter — or  what  we 


have  always  been  told  is  imponderable— the  hypothetical 
ether.  Theto  latter  vibrations  do  affect  ponderable  matter, 
as  i«  proved  by  our  own  eyes.  Again,  electrical  pbenoueuA 
are  su))posed  to  be  due  also  to  some  action  upon  the  ether. 
In  telephony  the  sound  waves  Erst  act  upon  the  diaphragm 
and  cause  it  to  vibrate.  These  vibrations  inftiionce  the 
etherio  electrical  action ;  this  action  is  propagated  to  a 
distance,  and  in  its  turn  influences  a  second  diaphragm. 
Suppose  we  could  get  a  diaphragm  sensitive  to  light  vibra- 
tions, would  that  enable  us  to  see  by  electiicity  in  like 
manner  at  wc  hear  at  a  distance  by  the  ud  of  electricity  1 
Mutt  emphatically,  no;  and  most  emphatically,  the  girineiple 
involved  is  not  the  same.  Prof,  Hell  notwithstanding.  We 
do  not  see  by  means  of  direct,  but  by  means  of  reflected 
light,  which  makes  all  the  diflerence  to  electric  "  seeing." 

A  Lar^e  Searoh-Ligbt. — What  is  classed  at  the 
largest  and  most  [lOwerfiii  «earchli|iht  in  the  world  has 
just  been  completed  by  the  United  States  General  Electric 
Company,  and  is  now  being  erected  at  the  Chicago 
Exhibition.  It  ttands  about  lOft  6in.  high  to  the  upper 
side  of  the  ventilator  on  the  top  of  the  drum,  and  the  total 
weight  ia  about  l!j  tons,  but  so  (wrfectly  is  it  mounted  and 
balanced  that  a  child  can  move  it  in  any  diroctiou.  The 
reflecting  lens  mirror  used  in  this  projector  is  60in,  in 
diameter.  It  is  a  concave  spherical  mirror  of  the  Iklangin 
type,  free  from  spherical  aberration,  reflecting  a  sensibly 
parallel  beam  of  light.  It  was  mauufactured  especially 
for  this  projector  in  ^ris,  France,  and  It  a  most 
perfect  specimen  of  optical  work,  S^in.  thick  at  the  cdg«s 
and  jVin.  thick  at  the  centre,  and  weighs  about  7cwl.  The 
metal  ring  in  which  it  is  mounted  weighs  about  7cwt,,  and 
the  total  lens,  ring,  and  cover  weigh  alwut  15cwt.  This 
great  mirror  is  mounted  at  one  end  of  the  big  drum,  the 
outer  end  of  which  is  furnished  with  a  door  consisting  of  a 
metal  rim  in  which  are  fixed  a  number  of  plate-glass  strips 
^',in.  thick  by  Gin.  wide.  Inside  this  drum,  and  sliding 
upon  ways  arranged  on  the  bottom,  is  placed  the  electric 
lamp,  the  source  of  the  light  which  is  reflected  by 
the  mirror.  It  is  entirely  automatic  in  its  action, 
is  6ft  high,  and  weighs  about  ■1001b.  The  carbons' 
used  are  also  made  especially  for  it  The  upper 
or  positive  carbon  is  l^in.  in  diameter  and  33}ia. 
long,  with  a  -,\m,  core  of  toft  carbon  running  from 
end  to  end  tluough  its  centre.  The  lower  or  negative  carbon 
is  l|in.  in  diameter,  is  15in.  long,  and  also  has  a  core  of 
soft  carbon  running  through  ita  centre.  In  addition* 
its  outei-  surface  iit  heavily  coated  with  copper.  The 
positive  carbon  is  set  a  little  in  front  of  the  nega- 
tive, Btiil  thus  almost  all  the  intense  light  of  the 
incandescent  crater  is  cast  upon  the  refiector.  The 
maximum  current  at  which  this  lamp  operates  ia 
'200  amperes,  and  at  this  curroTit  the  lamp  has  a 
luminous  intensity  of  about  S)0,000  to  100,000  candles, 
and  the  reflected  beam  is  said  to  have  a  total 
luminous  intensity  of  about  375,000,000  candles.  Vonti- 
latoi'S  at  the  top  and  sides  allow  a  constaut  current  of  air 
to  pass  through  the  drum  and  dissipate  the  heat  generated 
by  the  arc  Urn}) ;  aud  tbuy  are  so  arranged  that  no  light 
can  escaiie  through  them.  Alt  the  connections  for  adjusting 
the  positions  of  the  carbons  and  the  lamp  are  brought 
through  the  drum  to  the  outside,  and  are  arranged  in  closo 
proximity  to  one  another  at  ono  side,  so  that  all  may  be 
manipulated  by  the  operator  without  moving  from  bis 
position.  Through  openings  in  the  drum  covered  by 
densely  coloured  glass  the  operation  of  the  lamp  may  be 
watched  and  its  adjustments  verified.  The  drum  is  sup- 
[lorted  by  trunnions  in  bearings  at  the  top  of  a  Y-sh.iped 
fork,  set  in  a  baseplate,  aud  the  whole  is  supported  on  a 
system  of  friction  wheals,  forming  a  turntable  iwling  upon 
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Ibe  (op  of  a  nutnive  podwUl  iuppottiRg  tbe  whole  fltnic- 
ton.  The  drum,  fork,  and  baie-pUte  nmy  be  rotated 
horiuDblljr  on  the  tnrnUble  either  by  band  or  by 
gauing  provided  for  thU  porpoee.  Tbe  dnim  tnay  aim  be 
raised  or  lowered  in  a  venieal  plane. 

Ttao  EdisoD  Lamp  P«t«nt.— It  scemti  tbnt  a  drcieion 
of  the  liiitoii  Sutes  ^iii>reme  CMirl  alone  vriU  duficiitcly 
6x  the  date  of  exjnnition  of  the  Edison  lamp  patent.  The 
fleefrvaf  ^orld  of  Neir  York  ha*  collected  varioui  facU 
bearing  on  the  matter,  and  in  commentin);  on  it  says : 
"  Of  iho  three  main  legal  point*  not  yet  teltled  by  a  final 
decision  of  tbftl  court,  two  are  given  little  weight.  A  third 
one,  however,  in  regard  to  whother  the  date  of  application 
or  the  date  of  tuuo  of  an  American  |iutent  thall  prevail  in 
de4«rTnining  priority  of  date  with  reference  toforeign  pat«nt«, 
resta  U|>on  u  more  debatable  basis,  notwithstanding  the 
ananiroity  of  the  lower  United  Statee  eourte  in  deciding 
ID  favour  of  the  date  of  iaaue.  The  first  point  ot  law  it 
as  to  whether  the  life  of  an  Amoricaii  patent  issued  subse- 
^nent  to  a  foreign  ]ttt«nb  will  bo  limited  by  tbo  lifo 
of  the  foreign  patent  if  the  patentee  is  an  American 
tiliien.  ThU  ha*  been  decided  in  the  lower  United 
States  courta  in  the  affirmative,  and  no  weight  soems 
to  be  attached  to  the  nei^ative  contenUon.  Tho  second 
point  of  law  b  in  regan)  to  which  of  the  three  dates  on 
the  Eoglisb  patent,  whieb  ejcpires  November  10,  1893, 
shall  prevail.  There  have  been  several  decisions  on  tfain 
qneetion,  and  all  have  been  in  favour  of  one  or  the  other  of 
two  dates.  Both  of  these,  in  the  cane  of  the  Rdison  patent, 
are  subte([uent  to  tbe  American  dale  of  issue,  and  therefore 
do  not  affect  tbe  American  life  of  the  pntent  Owing, 
however,  to  the  Kdison  patent  attonteys  in  an  endorse- 
ment on  the  American  patent  wrongly  designating 
NoTestber  10,  1879,  as  the  dat«  of  the  English  patent, 
which  is  previous  to  the  date  of  the  American  patonl 
Jantury  37,  1880),  tt  may  be  contended  in  court  that  the 
date  thtts  given  should  hold  and  consefjuently  the  American 
patent  expire  with  the  English  one  on  November  10,  1893. 
It  It  not  thought,  however,  that  there  is  any  hope  of 
maintaining  this  point,  particularly  -m  a  court  ba* 
dwWed  the  endorsement  in  (iu»»tion  void,  the 
Commissioner  of  Patents  hsving  exceodud  his  authority 
in  admitting  it.  The  third  point,  to  whicli  wo  roferrcd 
first,  has  strong  equities  in  favour  of  the  date  of  applica- 
tion, b«*ideB  one  or  more  pointa  »f  law.  Those  who  bold 
this  view  contend  that  it  is  unjust  that  the  American 
patentee  should  have  hit  homo  patent  limited  in  life 
by  a  foreign  patent  because  a  foreign  patent  office  has 
been  more  expeditions  than  Lho  American  one.  Tbe 
applicant  has  absolutely  no  control  over  the  date  of  issue 
in  any  case,  and  should  the  English  patent  issue  jirior  to 
tbe  Arooricnn  one,  the  life  of  the  latter  is  only  li  years, 
instead  of  17  when  the  American  jwlent  is  first  issuo'l.  As 
in  all  foreign  patent  offices  the  lime  is  almost  always  leas 
between  tbe  date  of  ajiplioation  and  the  date  o(  wmo,  tbe 
efl'ect  of  tbe  law,  as  interpreted  by  the  lower  courta,  is  to 
deny  a  patentee  a  life  of  17  yean  to  bis  domestic  patent  if 
he  iboald  also  take  out  foreign  patente — a  state  of  affairs 
surely  never  contemplated  by  the  framers  of  tbe  statute  thus 
coDStmed.  Notwithstanding  that  all  of  the  decisions  of  tbe 
lower  United  States  courts  have  been  against  acc^ing  the 
date  ot  application,  it  is  behl  by  many  that  if  the  same  court* 
were  not  bound  by  their  previons  decisions  they  would  decide 
ditFercntly  at  th«  present  time ;  this,  it  is  asscrteil,  has 
been  indicated  by  expressions  from  the  bench  and  by  the 
fact  that  the  United  States  Supreme  Court  bas  revei-aed 
the  lower  courta  in  other  questions  of  law  under  tbe  same 
statute.  While  it  is  thus  not  at  alt  curtain  that  the  Edison 
patent  will  expire  with  tho  Caoodiau  pitfiot  on  Norenbcr 


ana 

3 


1 


19,  1894,  yet  tbo  chances  that  the  United  States  Supreme 
Court   will   overrule  the    point  of    law  repeatedly  and 
unanimously  affirmed  by  the  lower  courts  has  the  od' 
largely  against  it." 

LU^hthonse  DlamlnantB. — In  view  of  the  f; 
adduced  by  authors  to  paiwrs  read  before  tbe  recent 
meeting  of  tbe  International  Maritime  Congress  in  tbe 
metropolis,  and  which  bare  been  roproduoed  in  those 
columns,  tbe  following  statements  will  doubtless  cause 
considerable  surprise  among  many  maritime  people.  Tbe 
remarks  have  been  j)ublisbed  in  b  jirovtndal  daily  paper, 
and  from  which  we  quote  as  follows :  "  Captain  J.  T. 
Bragg,  B.N.R.,  adviser  to  the  Liverpool  Steamship  Ownen' 
Association,  which  rejiresents  the  Cnnurd,  White  Star,  and 
other  lines,  says  :  '  In  my  opinion,  baaed  upon  nearly  14 
years'  experience  in  the  Transatlantic  pussongor  trade,  the 
adoption  of  such  a  lighlas  the  "Giant  Lons  Lighthouse  Gaa- 
ligbt,''and  a  powerful  fog  syren  on  the  Old  Head  of  Kinsale, 
would  matorially  increase  the  safety  of  the  navigation  to 
tbe  mail  steauiers  and  other  vessels  which  have  to  make 
(jueenstown  a  port  of  call  An  electric  light  of  tho  same 
power  und  brilliancy  would  not  show  so  far  in  haey 
weather,  as  from  its  colour  being  more  nearly  assimilated 
with  that  of  tfao  fog  it  is  more  readily  blurred  oi 
whilst  the  gas  fUme,  being  of  a  diflerent  colour 
tbe  fog,  would  more  readily  be  eoen  at  tho  same  d: 
tance.  In  confirmation  of  lho  above,  when  1  was  in  com 
mand  of  the  as.  "Anterior,"  bound  round  from  London  to 
Liverpool,  at  night,  at  a  short  distance  east  of  Lizard 
Point  a  fog  came  on  )  as  we  approached  tbe  point  we  beard 
tbo  sound  of  tho  Lixard  fog  ayren.  Tbe  two  lights  on  the 
Limiil  are  powerful  electric  lighu,  which  we  wore 
anxiously  on  tbe  look-out  for,  but  we  were  unable  to  see 
Ihom,  OS  they  were  completely  obscured  by  the  fog, 
whilst  wo  were  well  within  the  sound  of  tbe  fog  syren, 
and  only  passing  at  a  safe  distance  outside  tho  dangers 
lying  off  tho  point'  Captain  N.  N.  Digman,  of  the  ss. 
'  TcmiK>,'  says  :  ■  The  electric  light  is  a  bad  light 
to  see  in  bazy  or  fog^y  weatber ;  far  worse  than  an  oil  or 
gas  light,'  Capuin  T.  Thomson,  RM.S.  'Munsler,'  remarks: 
'  I  am  sure  tlie  new  light  will  pierce  fog  far  better  than 
the  electric  light.  I  have  seen  a  great  deal  of  the  latter 
light  at  Holyhead,  and  oonsider  it  a  very  poor  light  fi 
foggy  weather.'  Oapuin  Wm.  Dane,  ss.  'Sinloo,'  Ni 
castle,  say* :  '  I  bavo  many  times  passod  tbo  new  electi 
light  at  St-  Citherino's  Point.  It  is  no  doubt  a  very 
bright  light,  but  in  my  opinion  it  is  much  too 
bright  and  dazsling,  which  make*  it  diffioult  to  find 
out  a  ship's  true  position.  In  fog  it  is  soon 
ob»cured.'  OapUin  Hoyd,  of  the  ss.  'Countess  of  Doblia,' 
observes:  'I  have  often  passetl  (juite  close  to  the  electric 
lights  on  the  south  coast  of  England  in  hazy  weather  and 
fonnd  tbem  invisible.  In  fact,  to  my  mind,  as  a  lighthouse 
light  the  olectricligbt  is  quite  useless.'  Captain  J.  Ocndorson, 
SGcratory  British  Shipmasters'  and  Officers'  Society,  puts  his 
views  in  these  terms :  '  I  am  of  the  same  opinion  as  I  have 
ever  bmn — that  tbe  electric  light  for  lighthouse  purposes  is  a 
delusion  and  a  fraud  on  tbe  sailor.  I  nearly  lost  my 
life  on  Dungeness  Point  when  the  electric  light  was  put 
there.  The  Trinity  House  yacht,  "Captain  Wallace,"  got 
OD  shore  there — so  much  for  electricity.' "  These  sUtementa 
difier  from  tbe  reaulU  obteined  by  Mr.  Stevenson  meo- 
ti<Hiei  in  our  last  issue,  and  also  from  the  experience 
gained  in  tho  electric  lighting  of  lighthouses  in  Fmnce  as 
referred  to  by  KI.  Blondcl  und  M.  Bourdelles.  In  fact,  it 
has  been  shown  that  in  all  weathers  and  at  all  distances 
the  {Mnetration  of  the  electric  light  ha*  )>roved  to  be 
superioi  to  either  gas  or  oil  lights ;  and  id  (aoo  of  this  it 
is  diScult  to  understaitd  the  sUUmenU  ■iuol«d  above. 
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ELECTRIC  UGHT  AND  POWER. 

ST  ASTBCB   r.  OCV,  USOC.UEU.  ISST.  eCECTBICAL  SHOnTBEBa. 

fAU  ri^ts  resattd.) 

mCANDESCENT  UOHTINO. 

{Cof^mttd  Jrom  page  IS7.) 

Aatlfiiag  tbU  Ubie,  it  niAy  bo  romuked  tbU  kmp«  of 
typo  A  take  eztr«iiioly  small  initi&l  power — only  1-5 
mttt  per  caodlo-powor,  but  thoir  Hf«  h  soon  ended — only 
lasting  4&  houra,  iDdcpoudeDt;  of  the  torriblo  heavy  cost 
of  lamp  renewals,  the  trouble  and  labour  involved  in  the 
renewals  would  prohibit  their  use.  Consider  the  work  to  be 
dona  in  a  biiildin]^-  bavinj;,  say,  1,000  lamps.  A  fresh  lamp 
would  have  lo  be  put  in  somewhere  every  three  miuutes. 
The  mean  watta  per  candle-power  is  certainly  lower  than 
wh&l  is  reqiiiieil  for  a  lamp  of  lv|>e  1^,  iind  there  is  hence  u 
■ariiu  ofcost  of  power)  butui  tUmphiL*  1,000  hours'  life, 
and  22  lamps  of  the  A  type  would  have  to  be  bought  in  order 
to  get  the  same  hours  of  burning  as  one  Ump  of  the  E  type. 
Lamps  used  at  this  rate  will  soon  bring  np  the  expenses 
and  «w»mp  the  aavtag  that  is  effected  by  the  small 
cooaunption  of  energy.  Furtheimore,  type  E  after 
bnnring  1,000  hours  will  still  give  a  good  light  of  12-S  c.p., 
while  absorbing  the  same  energy  as  at  the  start — namely, 
64  watts ;  hut  a  lamp  of  type  A  after  burning  4j  hours 
only  gives  5-6  c.p. — a  light  so  poor  that  if  the  lamp  were 
not  at  the  end  of  its  life  it  would  not  be  worth  whQe 
using  it.  An  E  lam]>  at  the  end  of  its  life  of 
1,000  hours  coniumen  only  2.')  per  cent,  more  power 
per  candle-[iower  than  at  the  commencement  of  its  life, 
whereat  an  A  lamp  at  thu  end  of  its  life  of  43  houra  con 
sumss  143  per  cent,  more  power  per  cnudle-power  than  at 
its  commencement,  the  increase  Mng  more  than  six  times 
u  much.  Those  figures  show  how  oxiromely  rapidly  the 
A  lamps  dctoriorato,  and  that  it  it  only  in  the  early  stage 
of  their  life  that  thoy  can  claim  to  be  efficient  and  economical 
in  tbe  true  sense. 

Having  discussed  the  question  of  efficiency  of  lamps,  so 
far  as  the  maker  it  concerned,  we  must  now  go  further, 
and  find  out  the  efficiency  oi  the  lamp  from  the  consumers' 
point  of  view,  othcrwino  th^t  of  £.  s.  d.  The  iictual  run 
sing  cost  of  an  incandescent  lamp  may  be  composed  of  two 
factors,  as  follows  :  (1)  The  cost  ol  lamp  renewals  ;  (3)  the 
cost  of  energy  consumed. 

The  drst  factor  depends  on  the  life  of  the  lamp,  and  the 
aborter  this  is  the  more  will  the  cost  be  for  lamp  renewals. 
The  second  factor  depends  on  the  maker's  efficiency,  or  the 
mean  watts  consumed  per  candle-power,  and  also  on  the 
price  of  electricity.  The  cost  of  lamps  of,  say,  16  c.p.  may 
M  taken  as  fixed,  and  in  view  of  the  ex|Hrution  oi  lamp 
patents  in  November,  we  may  put  down  the  cost  of 
a  lamp  at  2b.,  this  iirice  being  the  same  for  all  l.^mps  of 
16  CK,  whatever  tueir  eflictency  and  whatever  their  life 
may  be. 

The  price  of  electric,  energy  will  vary  according — some 
places  it  is  only  Tid.  per  unit,  at  others  as  much  as  Is.  per 
unit  is  charged  When  electricity  is  generated  in  private 
,  aatablubments,  such  as  in  factories,  the  coat  of  proanction 
is  TBfy  low,  and  may  be  put  down  at,  say,  2d.  |>er  unit,  ho 
the  running  cost  will  be  calculated  over  a  range  of 
from  2d.  to  Is.  per  unit.  From  this  it  is  easy  to 
see  that  the  price  of  electricity  has  a  good  dual  to  do 
in  deciding  how  lo  run  the  lamp,  because  when  the 
cost  of  supply  in  high,  it  may  be  best  to  slightly 
overrun  the  lamp.  On  the  other  hand,  when  the  cost 
of  sui>ply  is  low,  thoy  can  be  run  slightly  under  the 
normal  prcesute.  This  latter  case  particularly  applies  to 
private  supply,  such  as  a  large  factory,  where  the  cost  of 
generating  electricity  is  extremely  low. 

Tabulation  27  shows  the  total  ruuoinf;  cost  per  candle- 
power  hour  of  the  five  types  of  lam|is  given  in  Tabulattoti 
26,  calculated  out  for  prices  from  2cJ,  to  Is.  por  unit,  and 
based  on  Siemens  and  tfalske'*  data  in  Tabulation  1^6. 

In  the  case  ol  ty[>e  A,  which  takes  an  initial  consump- 
tion   of  i''    watts   per   canille-jiowor,    the    cost    of    lamp 
renewals  is  nearly  twice  as   much  as  the  cost  of  electric 
K  energy,  even  when  at  Is,  per  uuit,  the  exact  figures  being  : 

■     lamp  renewals  •=  '0626,  energy  =>  -0312;  total  »   0968. 
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Tabvutiok  ST. 

Price  of  Kupply 

Total  oo«t  of  1  cp.  per 

hoar  In  pence. 

unit  in  pence. 

A, 

B. 

C. 

D. 

E. 

S 

-0683 

■0207 

■0138 

■01 00 

■Dim 

■0711 

■0244 

■OlSO 

■0141 

D13-2 

-0740 

■0281 

■0022 

■OlSl 

■0170 

■07«8 

■031 S 

■0261 

■0222 

■0209 

■0797 

■03S5 

■0307 

■<y2S'2 

■0247 

■0826 

■OSOfl 

■&-tS2 

■0302 

■0286 

B 

■OSM 

m-ia 

■0391 

■0342 

■0334 

9 

«883 

■0«Ki 

■043.1 

■0383 

■036.1 

10 

■0911 

■0JW3 

-IMTS 

■0*24 

■OiOi 

11 

>oes9 

■0539 

■0617 

■(HfM 

■0*40 

12 

■oees 

•0670 

■0559 

■OTrfH 

■047M 

With  type  B,  taking  2-0  watts  initially,  the  two  com- 
ponents nearly  balauco  when  the  price  is  4d. ;   then 

lamp  renewals  =  ■0134,  energy  =  ■0147;  total  =    0381. 
With  type  C,  taking  2-5  watts  initiilly,  we  have  at  tho 
lowest  price,  2d., 
lump   renewal8=00Ii44,  energy  =  00842;    totol=0138. 

With  type  D,  Uking  30 watts  initially,  we  have  at  same 
price, 
lamp   renewals  -   00201,   energy  ^  ■00808;    toUl  -'01. 

With  type  E,  taking  3*^  watts  initially  and  at  same 
same  price  of  3d., 
lamp    renewals  =  '00166,   energy  =  -0077;    total  -  00936. 

In  kll  the  above  cases  the  lamp  renewals  remain  constant 
l^hroughout  the  range  of  prices  per  unit,  and  even  when 
Is.  per  unit  is  charged,  type  £  costs  less  than  one-half 
of  trpe  A. 

When  a  lamp  reaches  the  end  of  its  life  its  Glamont 
breaks,  and  so  tho  light  ceases,  because  the  circuit  is 
broken.  Upon  examining  these  spent  lamps,  it  will  be 
observed  that  the  filament  nearly  always  breaks  from  about 
}in.  to  ^iu.  below  one  of  the  platinum  joints,  occa.iionally 
they  will  break  just  before  the  bend  ;  the  slightest  fracture 
o(  the  glass  bulb  of  the  lamp  will  lead  to  the  destruction  of 
the  filament  on  account  of  air  getting  inside.  One  brake 
horsepower  will  run  about  10  lamps  of  16  c.p.,  and  one 
kilowatt  of  electric  energy  will  run  16  lamps  at  least, 
possibly  IG. 

Incandescent  lamps  are  run  in  [tarallel  at  a  constant 
pressure,  ths  current  increasing  or  decreasing  according  aa 
the  lamps  in  use  increase  or  decrease.  For  example,  if 
there  be  60  tamps  of  16  c.p.  in  nae,  worked  at  a  pressure  of 
100  volts,  they  would  proliably  take  a  current  of  about 
'6  ampere  each,  or  a  total  ol  30  amperes,  and  this  gives  a 
consumption  of  3,000  watts  of  electrical  energy.  Increast^ 
the  number  of  lamps  to  100:  the  current  taken  will  nowbt 
CO  amperes,  and  the  electrical  energy  6,000  watts,  the 
lamps  being  in  jMrallel.  When  the  number  is  doubled  there 
are  double  the  number  of  paths  for  the  current  to  traverse, 
consequently  the  total  resistance  of  the  circuit  is  halved, 
and  since  the  pressure  remains  constant,  therefore,  by 
Uhm'n  law,  the  current  becomes  doubled.  The  greater  the 
number  of  lampii  the  greater  the  current,  ami  hence  ths 
greater  the  section  of  Uie  mains, 

The  resiatauce  of  carbon  decreases  as  the  temperat:ire 
rises,  which  is  the  exact  op|iosite  action  of  metals.  This 
decrease  is  only  very  little  for  every  degree  G.  increase 
of  temperature,  and  the  resistance  of  the  filament  of  an 
incandescent  lamp  when  alight  Is  five-sixths  the  resistance 
when  cold,  so  that  in  calculating  the  electrical  energy  con- 
sumed by  a  lamp,  its  resistance  when  hot  must  be  taken. 
The  resistance  of  a  lamp  of  16  c.p.  when  alight,  and  worked 
at  a  pressure  of  100  volts,  is  about  160  ohms,  and  when 
cold,  or  not  alight,  it  is  about  190  ohms.  The  following 
data  concerning  the  filaments  of  various  lamps  may  prove 
interestiuif,  all  being  worked  at  105  volts  pressure.  The 
diameter  is  a  little  lest  than  what  it  would  be  when  the 
lamp  was  new,  owing  to  its  disintegration  : 

100  c.p.     length,  38*6  cm.,  diameter,  -0635  cm, 

50c.p length,  260  cm.,  diameter,     037  cm. 

16c.p length,  230  em.,  diameter,     013  cm. 

When  electric  power  is  distributed  over  wide  areas  from 


one  oentnl  aource  it  h  impossible  to  have  the  snne  poten- 
tial differatiM  everywhere,  »o  ibat  lamps  that  are  FJtunted 
iMftr  tbeuurce  mutt  inevitably  be  run  at  a  gre^itei'  pressure 
tlian  tboie  at  tbe  farther  points.  The  Boanl  of  Tntde 
sUdv  a  variation  of  4  per  cent  of  tbe  working  pressure,  so 
that  tlere  i«  a  margin  of  S  per  cent,  altogether,  since  tbe 
variation  may  bo  4  per  cent,  below  normal  pressure  or  i  per 
cent  above  normal  pressure.  If  tbe  normal  preMure  is 
produced  at  a  point  or  iioiie  midway  tietwoen  th« 
source  ol  generation  and  the  farthest  point  supplied, 
then  a  16  cp.  lamp  placed  near  tbo  source  will  give 
about  20  c.p.,  and  whcii  placed  at  tbe  larthest  point, 
only  about  12  c.p.;  thi*  i«  when  fidl  advantage  is  taken  of 
banng  tbe  pressure  at  tbe  source  4  per  cent,  too  high, 
and  at  the  farthest  point  4  per  cent,  loo  low.  Evidently 
the  increase  o(  canme-powor  ia  accompanied  with  a  short 
life,  and  the  decrease  of  candle-power  with  a  long  life. 
This  m.iximum  variation  of  pressure  occure  when  the 
maximum  number  of  Um|M  are  burning- -that  is,  when 
the  current  in  the  diBtiibuting  roainn  h  at  its  greatest ;  .tnd 
a*  the  current  decre^es  and  the  number  of  lamps  alight 
decnSMB,  so  tbe  variation  of  pressure  will  dccrooso  and 
approach  nearer  tbe  normal  pressure. 

(Tobt  c»ntinu(d.} 


MEANS    OF    DIMINISHING    SPARKING    IN 
CONTINUOUS-CURRENT  DYNAMOS.* 

BY    W.   C.    RECIINIKWSKI. 

(CetUmued  from  page  159.) 

Infiwwx  oj  th»  Winding. — ^The  choice  of  a  winding  is 
not  DDimportant  from  the  point  of  view  of  tbe  S|)arlcing, 
and  it  is  this  lattei'  consideration  which  ought  to  be  moat 
regarded  ;  for  from  the  point  of  view  of  production  o( 
energy  all  windings  are  much  alike. 

I.jet  us  consider  first  of  all  tbe  two-pole  dynamos.  For 
these  wo  have  the  choice  between  drum  winding  and  ring 
winding. 

I  have  already  proposed  to  considei-  tbe  [tropensity  to 
■parking  as  proportional  to  the  change  of  tbe  flux  travers- 
ing tbe  shorts ircuited  coils,  when  the  current  varies  by  a 
determined  fraction  of  tbe  current,  c„ ,  of  the  euction — for 
tnslJiRce,  when  tbe  current  is  reversed  and  taken  from  i^,, 
to  -  Cb  -    I^t  us  compare  the  two  windings. 

Let  F  bo  the  normal  muguutic  llnx  of  the  dynamo,  N  tbe 
number  of  sections  on  the  armature,  n  the  number  of  turns 
|>er  section  with  drum  winding. 

lit  Hiuall  machines  in  general  the  mechanical  considera- 
tion* limit  tbe  number  of  segments  of  tbe  commutator,  and 
consequently  tbe  sections  in  the  armature.  We  will 
•a[^>Oie  tbe  umo  number  of  aectionx  for  the  two  windings. 
LetC  be  tbe  current  at  the  moment  considered.  Then,  in 
them  conditions,  it  will  l>e  noticed  firat  that  one  turn 
flDclosea  the  complete  Hux,  F,  in  the  cose  of  the  drum 

P 
winding,  and  the  flux  ~  in  the  case  of  tbe  ring  armaturo, 

and  that  the  number  of  turns  i>er  section  is  twice  as  large 

for  the  ring  as  for  the  drum  winding. 

When  the  current  changes  Nuddo:ily  its  direction  in  the 

C  C 

election  under  the  brushes,  that  is,  passes  from  —  to  -  ^  the 

changes  of  flux  traversing  the  circuit  is,  for  drum  winding  : 

-i .  F  .  C  .  ji', 

where  a  is  a  factor  dependent  on  tbe  form  of  tbe  cbarao- 
t«ristic  at  tbe  point  considered.  Exactly,  «  is  equal  to  tbe 
lengtb  of  tbe  ^ubtangent  expressed  in  ampere-turns,  and 
taken  on  the  characteristic  at  the  [>oint  where  the  machine 
»  working  normally.  It  is  easy  to  takeoff  this  value  on 
the  characteristic  given  for  any  machine. 
For  ring  winding  we  shall  have  for  ihu  same  expression — 

a.^.  0.(270*  =  aaFCn". 

the  number  o(  turns  per  section  being  twice  as  many.     We 
see,   thcrolore,   that,   all    other  things   being    equal,   tbe 

*  From  L'Svurkim. 


propensity  to  sparking  it  twic«  as  great  for  ring  armaturea  , 
as  for  drum  armatures  at  equal  size  of  aootioni  of  tbe  com- 
mutator—i.e.,  for  small  machines. 

When  tbo  size  of  the  dynamos  increases,  the  contrary' 
occurs  ;  it  happens,  indeed,  at  the  position  when  only  one! 
turn  per  section  is  used,  and  if  the  size  of  the  dynamo,  and] 
consequently  the  magnetic  flux,  increases  still  more,  the] 
number  of  sections  must  be  diminished. 

For  electrolytic  dynamos  giving  20  to  30  volts  we  very 
rapidly  reach  ihb  state,  even  for  machines  of  low  power. 
Here  it  is  tbe  voltage  desired  which  determines  tbe 
number  of  sections,  and  not  mechanical  considerate  one, 
and  we  see  thit  for  the  same  voltage  we  shall  have  twice 
as  many  sections  for  ring  winding  as  with  the  drum  wind- 

C  C  - 

ing  ;  and  for  the  variation  of  current  from  -^  to  -  —  in  the 

2  2 

section   under  the   brushes  the  variation  of  flux  in 

current  will  be : 

For  drum  armatures,      a  F  C, 

F 

and  for  ring  armatures,      "  ^  C 

The  propensity  to  si)arking  will  thus  be  only  half  aa 
great  for  ring  as  tor  drum  winding. 

For  large  two-pole  machines  the  considerations  of  voltage 
limit  tbe  number  of  sections  in  the  armature  ;  ring  winding 
will  bo  preferable  because  it  gives  twice  the  number  of^ 
sections. 

We  will  now  consider  four-pole  machines.  We  have  bers  | 
the  choice  of  several  windings  : 

1.  Simple  ring  winding  with  poles  connected  in  parallel 
with  four  brushes  at  the  commutator ;  or  else  two  brushei 
only  and  a  connector. 

3.  King  winding  in  series — i.«.,  connecting  in  series  tba 
sections  placed  similarly  under  ]X)les  of  the  same  name. 
This  winding  can  be  employed  without  connector  (Fritscho 
system). 

3.  Drum  winding  with  the  poles  in  parallel  (Tbury). 

4.  Drum  winding  in  series  (Fritsche,  Thomson,  etc.). 
As  (or  the  two  pole  machiues,  we  have  here  also  bo  distin- 
guish several  cases.  In  the  first  place,  the  small  macbinee 
with  several  turns  per  section,  and  the  large  machines  with 
only  one  turn  [lUr  section,  the  number  of  sections  being 
limited  by  tbe  voltage  re<piirod. 

The  propensity  to  sparking — i.*;.,  tlie  change  of  flux 
traversing  the  circuit  of  a  short-circuited  section  when  the 
current  changes  direction— is  in  tbe  first  case  : 

For  drum  winding  with  poles  in  parallel,  G  being  the 
current  passing  through  armature,  n  the  number  of  turns 
]]er  section,  and  F  tbe  flux  on  each  pole  : 

a  F.  ?  «". 
2 

With  the  winding  in  series,  thoro  are  twice  as  many 

turns  per  section,  but  each  section  will  enclose  a  double 
flux,  and  the  current  which  circulates  therein  will  be  twice 
as  strong,  therefore  we  shall  hare 


a2F.C 


■("s)*- 


^^• 


ipeifV 


From  tbe  sparking  point  of  view  it  will  therefore  appear 
that  these  two  windmgH  are  equal. 

For  the  ring  armature  we  shall  have  twice  as  many 
turns  |>er  section.  The  propensity  to  sparking  will  be 
therefore  expressed  by  tbe  expression  : 

oFCw'. 

Both  for  winding  in  series  and  in  paiatlel,  the  sparking 
propensity  in  the  ring  will  thus  bo  twice  as  great  aa  lor 
drum  winding. 

For  large  dynamos  where  only  one  turn  per  section  can 
be  used  wo  shall  have  twice  as  many  sections  in  the  rine 
armature  aa  for  the  drum,  and  twice  as  much  for  parallel 
winding  as  for  series  winding. 

To  bring  all  this  into  practical  shape,  I  have  calculated 
for  various  dynamos  built  by  M.  PostebViiiay ;  and  the 
numerical  values  given  by  the  formula  coming  out  remark- 
ably well,  I  have  found  by  determining  for  each  machine 
a,  according  to  the  characteristic  ;  J 

For  a  dynamo  of  100  volu  and  10  amperes,  with  a  flux 


1 


176 


THE  ELECTRICAL  ENGINEER,  AUGUST  -26,  1893. 


of   640,000  and   nina  lurna  [Wr  Reetion,  dmm  vindinK. 
and  «  =  4.000 : 

129.600. 
For   a    dynamo    of     8,800    watts.    110     volta     with 
V~3,700fiOO,  two  turna  per  bqcUod,  dnim  winding,  and 
«->  8,000: 

108,000. 

For  u  dj-namo  of  30,000  watt«,  1 20  toIU,  F  =  5.000,000, 
ono  turn  pei  lectJOD,  drum  winding,  and  a=^  13,000 : 

75,000. 
For  a  dynamo  of  50,000  watU,  four  poloa,  120  volts, 
F  =  5,000,000  per  field  magnet,  one  tarn  per  aoction,  drum 
winding,  poles  in  parallel,  and  a  ~  10,000  : 

68,000. 
These  fij^es  are  very  low ;  luuaUy  th«y  are  much 
higbor.  But  it  is  to  be  noticed  (hat  these  fignros  arc  alt  of 
the  same  order ;  ihey  vary  much  less  amongst  each  other 
than  the  power  of  Uie  dynamos.  The  hi(;hoet  figure  is  for 
the  email  dynamos  of  1,100  watts,  and  as  a  matter  of  tact 
it  was  this  mafihine  whose  rogulatioo  was  most  delicate ; 
while  for  the  large  machines  of  20,000  watts  a  cfaanf^  of 
load  to  the  extent  of  50  per  cenL  oould  be  made  without 
eanring  vparking. 

fTo  he  €Oalinued.) 


^^  We 
■        heat-In 

I 


WESTINGHOUSE  ARMATURES. 


We  gave  last  week  a  general  description  of  some  of  the 
bestknown  forms  of  Westinghouse  dynamos.  We  wish  to 
nip^msnt  that  article  by  a  more  detailed  description  of 
the  Westinghouse  arroaturen. 

The  armature  of  a  dynamo  is  a  complicated  piece  of 
machinery.  Composed  of  thin  plates  of  ircin,  strips  of 
inKulntui)  copper,  Uyors  of  mica  and  bronie  commulntot 
■^m«Dta  all  kneaded,  as  it  were,  togotbor,  and  often  hnld  by 
ouiioos  devices  of  clamping  rather  than  real  mechanical 
arrangements,  the  ordinary  armature  has  been  not  inaptly 
compared  to  "  a  bundle  of  wii-oa  on  a  stick."  To  overcome 
these  engi tiering  ineptitudes  has  long  been  the  endeavour 
of  electrical  designers,  and  not  the  least  tmccensfiil  in  this 
direction  have  been  the  Wenlinghouso  Company,  whose 
very  mechanica1ly>built  armatures  we  illustrate  in  several 
diflurenb  types. 

The  aenorat  aim  in  thesn  armatures  has  been  to  secure 
(1)  solid  driving  of  the  coils, (2)  that  the  coils  should  bo  1»tho- 
wound  beforeband,and(3)thatthearmatureB8hall  be  smooth 
faced,  with  no  wire  capable  of  injury  on  the  outside  ;  at 
tJie  same  time  they  are  so  an'anged  as  to  enable  any 
danwgod  coil  to  be  quickly  taken  out  and  replaced  without 
the  necessity  of  changing  the  whole  armature. 
Altbrnatk  CuRBK-vr  Armatubk. 

Alternate-current  genenitors  are  constructed  in  which 
the  Helds  are  excited  in  F>art  from  sepiu'ulo  exciters  and  in 
part  by  current  from   the  dynamo  itselt.     They  are  also 


made  entirely  self  .exciting,  though  the  former  plan  is  pre- 
ferred tor  station  work,  or  where  grettt  variation  of  load  is 
expected.  The  ozciling  current  from  ihe  dynamo  is  directly 
psxiportioaod  to  the  total  armature  current  at  all  times,  so 
that  when  it  is  fully  loaded  it  will  have  maximum  field. 
To  maintain  normal  constant  pressure  in  the  mains,  the 
external  exciter  current  is  Hxed,  and  the  interiisl  exciter 
current  varies  the  field  to  maintain  constant  [totential 
under  change  of  load. 

The  method  of  com)>oiite  winding  employed  for  this 
purpose  ia  made  simple  by  the  use  of  a  toothed  armatUTG. 


The  armature  U  hollow,  to  allow  of  ventilation,  and  is 
built  up  of  thin  steel  discs  having  T-shaped  teeth  on  their 
peripheries.  Thoeo  discs  are  placed  side  by  side,  and 
clamjied  by  rigid  end  )ilHt«(.  All  the  coils  are  lathe- 
wound,  preparra  previous  to  fitting,  insulated  with  cotton 


and  pfeimre<l  tape.  The  coils  are  one  by  one  clip|Md  over 
the  Uietli,  and  |ir6saed  into  place  on  the  armature.  It  will 
be  soon  in  tbe  photograph  that  one  of  the  coils  has  been 
slipped  over  ono  of  the  toeib,  and  a  screw  comprestiog 
arrangement  is  applied  to  tlie  end  of  it.  This  squeoises 
the  coil  and  forces  it  under  tbe  teeth,  thus  entirely  sur- 
rounding the  coils  with  iron.  Wooden  wedges  are  then 
driven  in  between  adjacent  coils,  serving  to  keep  the  coils 
absolutely  tight  and  to  prevent  noise  through  the  armature 
teeth  beating  the  air. 

The  armature  thus  construeted  has  no  wire  whatever  on 
the  outside  of  the  toothed  armature.  It  can  be  handled 
with    ease,  and  uven  rolled   along  tbe  floor  without   the 


least  danger  or  injury.  The  enormous  advantage  of  this 
can  only  be  appreciated  by  tbe  centml-statton  engineer 
who  has  suffered  delays  and  expense  from  the  injury  of 
surface- wound  nrmalurea.  An  increased  clearance  ia  also 
ibtainect,  and  will  allow  for  greater  wear  of  bearings, 
without  appreciable  extension  of  the  distance  between  the 
iron  of  armature  and  tbe  nole-pioEea. 

There  is  still  another  mlvant.-igc  claimed  for  these  tooth- 
wound  armatures,  Tho  chance  of  a  burn-out  cannot 
bo  entirely  eliminated  in  station  work.  The  bnrn-OUt  is 
caused  by  the  rtuh  of  current  when  the  resistance  at  the 


I 


THE  ELKCa'KICAL  ENGINEER.  AUGUST  25,  1893. 


177 


temtnab  ia  removed  or  tti't'lenl}-  lowered.     Now,  with  tbn 

toothed  amutlure  an  element  is  introduced  which  r«tliicoK 

l^tliis  diSoulty.    By  rawOn  ol  the  |iro[)orUoni  o(  iron  And 

pper  nted,  and  their  amingoinent  with  regard   to  each 

I  other,  a  tramlonnor  action  i«  brought  about  for  the  creation 

jot  a  high  counter  E.M.F.  whenever  excotiivo  current  tends 

[to  pass.     Without  dedning  the  arrangement  more  exactly, 

I  refult  maj' be  mentioned  :  on  abort  circuit,  while  the 

lynamo  current  increuoa  in  quantity  to  five   times  its 

Fnormal  amount,  the  E.M  F    Himullaneonsly   decreases   to 


OtrtM-CaniRit  Atnulun  IMk*. 

[about  one-fifth  of  iu  normal  The  total  dynamo  output  ta 
approximately  tlie  tame,  and  there  ia  no  burnout  or 
(browing  off  ot  bells.  This  method  of  winding  is  jiatodtdl 
by  the  Weatingbouae  Company. 

We  abow  two  other  methods  of  winding  drnm  arm:* 
turw:  of  the  direclciiirrent  nilway  gcnerotor,  aud  tbc 
correaponditig  motor  ainiature. 

Railway  Morrni  ABUATtrKK. 

In  the  case  of  the  motor  armatures,  as  before,  each  coil 
is  wound  on  a  lathe,  and  is  finished,  in^nblod,  and  com- 
plete befont  being  put  ou  the  armature.     The  simplicity  uf 


thia  method  is  apparent — the  armature  winder  has  sim|itr  to 
slip  tbe  complvUu  coila  into  poaition.  ffe  does  no  hindliM<; 
of  the  individual  wiroa.  nor  can  be  make  any  mistake  a*  to 
tbe  siEO  ol  coil ;  and  the  judgment  of  tbc  winder  i*  not 
depended  on  far  the  cfhcioncy  of  the  insulution.  The 
eoiU  are  beot  to  the  special  form  shown,  and  simply  placed 
ia  position,  bound  down,  and  their  ends  connected  to  the 
eoamutator. 

Bseh  coil  is  tested  to  stand  3,^00  volta,  ant  tbia  is 
repeated  when  the  winding  is  finisbeil.  This  is  live  times 
tbe  normal  rolt^e  of  railway  motors.     Mechanically,  the 


coils  ure  held  rigidly  in  the  groovee  punched  in  the  discs, 
uiitl  nil  Hhiftin^c  nf  pnsition  is  possible  when  starting  under 
heuvy  load.  To  protect  the  armature  outside,  the  insulation 
iii  bound  ovur  with  band  wires,  not  necessary  to  hold  the  coiU, 
which  are  fixed  in  the  grooves,  but  as  ad(le<l  pmtectioo, 
and  to  render  the  surface  smooth  ^nd  ship-sbape.  The 
various  stages  of  winding  of  motor  armatures  arc  shown  in 
ihe  illustrations. 

Twi>-Ci«cuiT  Winding  rot.  Motors. 
The  method  of  connection  is  that  known  as  the  two- 
circuit  winding.     This  winding,  used  in  conjunction  with  a 
toothed  armature,  gives  numerous  advantages. 


tMrMt-currvul  Ovntntor  Armslitn- 

Tbough  using  a  four-pole  field,  there  are  only  two  paths 
for  tbe  current,  and  two  brushes  only  are  preferred.  One 
portion  of  tbe  armature  catuiot  cany  more  current  than 
tbe  rest,  which,  in  ordinary  armatures,  sometimes  hap[>ens 
from  accidental  change  of  (HMition  iu>  regards  the  iiole- 
picces  through  wear  of  bearings.  No  high-tension  wires  cross 
e^ch  other,  and  there  ia  no  piling  up  of  wires  on  tbe  shaft. 
At  the  same  time,  tbe  armature  is  small  in  si/.c,  Hccuratoly 
balanced,  and  solidly  constructed.  The  drum  armature, 
Ijcing  diroclly  keyed  to  the  abaft,  is  truly  centjod,  and  no 
nonmagnetic  spider  is  ro<(uired.  The  great  difhculty  with 
these  si>iders  is  tbe  vartaUon  of  coefficients  of  expansion 
of  the  bronze  and  tbe  iron  of  tbe  ooie,  and  tbe  oouatant 
expansion  and  contraction  tends  to  make  the  spider  work 
looie.  Hut  it  is  essential  that  the aimature  core  should  be 
rigidly  connected  to  the  shaft,  and  should  remain  so  under 
nil  changes  nf  load  ;  this  render*  a  dnim  armature 
pivlerable,  as  Hgid  connoction  can  only  be  secuml  by 
LliQ  use  of  the  drum.  There  rvnainc  tbe  qiteetion  of 
fircuit  cfitinectiod. 


I 
I 

I 


Mcf!iir     lriii:liJI       I         '         :        ;   ■■[ik't*. 

Engineers  have  been  divided  in  opinion  as  to  the  advan 
tages  of  four-pole  atHl  two)iole  motots.  Tbe  four<t)ole 
field  is  cbeaperand  has  less  magnetic  resistance,  and  allows 
the  use  of  a  circular  yoke,  which  is  lightest  and  etnngest 
for  a  given  weight  But  the  two-circuit  armature  is  prefer- 
able from  the  electrical  point  of  view.  The  Westingbouse 
motor  combines  these  two  forms,  obtaioing  the  advantage* 
of  both  types  of  machiuea. 

DinBCT-CURRKNT  Genebator  Aruatlfrk 

The  railway  generator  armature,  for  continuotis-current 
work,  it  built  of  Urge  dbee  In  tbe  same  manner  a*  before 
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described,  but  in  thia  cftae  holes  are  punched  in  euch  dine, 

lud  the  method  of  winding  consUtB  in  aimplj'  threading 

tlhick  wires,  suitably  insulated,  one  by  one  through   these 

[boles  in  tbe  armature  core  and  laid  in  the  parallQl  slots, 

afterwards  conoecting  them  un  to  the  commutator  singly 

afterwaids.     In  this   case,  of  eourae,  the  coiU  are   not 

"  lathe-wound." 

The  annature  is  of  the  <lrum  type,  and  ii  built  up  as 

,  ihown.     The  method  of   winding  and  connecting  to  the 

I  oommutator  is  similar  to  that  used  in  the  motor.    The 

ature  bai  only  two  circuiu,  arnd  two  or  more  brtinhes 

_  ftf  b«  tued.    For  the  sako  of  proper  collection  ol  current 

four  sots  arc  used  with  the  four-pole  machine  and  six  with 

the  eiz-polo  machine,  since  there  is  no  inconvenience  of 

heving  more  brushes  on  a  fi;eoerator. 

The  two-circuit  windine,  as  before,  makes  the  armature 

circuits  perfectly  balanced,    t^ldy  currents  are  obviated  by 

luweutioK  the  wjrea  Irgm  cultinji  the  tine*  of  force  in  the 

lur-gap;  this  is  managed  by  sinking  the  condiictois  below 

ttbe  surface.     The  Hnos  of  force  then  pass  through  tbe  iron 

rtoeth,  And  the  wires  are  shielded  from  eddy  currents. 

One  great  desideratum  in  railway  generators  is  that 
there  should  be  no  change  of  lead  from  no  load  to  full 
load,  as  chsngeof  lead  means  sparking.  In  order  to  prevent 
this  the  field  must  be  at  all  limea  strong  enough  to  over- 
come the  reactive  oiagnetiam  of  tbe  ai-mature.  In  other 
words,  theampereturns  in  the  aimulure  must  be  kept  low. 
This  ia  obtained  by  using*  two-circuit  winding  in  conjunction 
witi  a  drum  armature,  with  a  minimum  of  conductor* — one 
I  turn  of  wire  pix  commutator  segment.  The  wires  are  of 
'large  section,  and  carry  the  current  efficiently  and  without 
undue  heating. 

This  armature  is  not  liable  to  mecbanioal  damage  from 
flhort  circuit,  as  surface-wound  armatures  too  often  are, 
the  eudden  rush  straining  the  connections  to  bursting 
point.  Testa  have  been  repeatedly  made  at  the  works  by 
ahortcirouiting  the  generators  without  the  slightest  injury. 
This  speaks  excoraingly  well  for  the  Wcstingbouse 
armature. 

The  armature  is  evidently  accurately  balanced,  and  the 
insolation  is  of  the  highest  kind.  The  insulation  on  each 
wire  is  tested  lo  10,000  volts  alternating  before  passing 
tbe  machine.  Nor  are  there  any  high-tension  wires  crossing 
or  touching  each  other,  a  great  advantugd,  impossible  to 
^faieve  witb  the  ordinary  drum.  No  two  adjacent  wires 
ave  a  greater  difference  of  potential  than  the  two  adjacent 
commutator  bats.  Finally,  in  thia  armature  any  wire  can 
bo  replaced  without  disturbing  the  rest  or  removing  tbe 
armature  from  the  Gelds. 

The  great  experience  the  Westinghouse  Company  have 
had  in  electric  railway  motor  and  goneralor  work  haa 
enabled  them,  it  will  be  seen,  to  produce  electric  machinery 
of  tbe  best  tyjie,  thoroughly  praeticjt,  and  of  sound 
mechanical  design.  Tbe  details  we  have  given  of  their 
armature  constniction  will,  wo  think,  be  found  of  consider- 
able interest  to  electrical  designers  and  engineers. 


GEOHETBICAL  PROOF  OF  THE  THREE-AMMETER 
METHOD  OF  MEASURING  POWER.* 

BY  FUKOKRltlK    BKDRl.I,   AND   ALBKRT  v.    CKKHORK. 

The  methods  now  well  known  for  measuring  power  by 
three  voltmetera  or  three  ammeters,  first  shown  by  Prof. 
AyrtoD  and  Dr.  Sumpner.t  are  appticablo  to  the  measure- 
ment of  poiver  of  any  circuit  irrespective  of  the  nature  of 
tbe  impressed  E.M.F.,  and  the  general  proof  ol  the 
metbodl  is  given  in  the  paper  referred  to.  In  the  case  of 
an  barmonic  K.M.F.  the  methods  are  cattable  of  simple 
geometrical  |nx)of.  The  writers  have  shown  ihist  lor  the  volt- 
meter method,  and  in  this  note  will  give  the  corresponding 
proof  for  the  thre»ammeter  metho<l. 

Let  U,  L,,  Fig.  1,  bo  an  inductive  circuit  whose  power  is 
to  be  meaaured,  and  R,  a  non-inductive  resistance  in 
parallel  with  it.     If  the  maximum  values  of  the  main  and 

*  From  Fhyiral  Htviiip,  July-August.  1893. 
i  "  The  McMuremonl  of  I'owcr  siveti  by  may  Gloctric  Current 
to  any  Cijrcult."— Pruxcdtiigi,  Rov^  Society.  voU  xlU.,  p.  424. 
J  ■' Altematujg  CurronW,"  p-  &i- 


branch  current*  be  dtnoted  by  I,  I„  and  I,  respectively, 
they  may  be  represented  as  shown  in  Fig.  2.  The 
current  I,  is  in  phase  with  the  impressed  E.M.F..  E  ;  the 
main  current,  I,  lags  behind  it  by  an  angle  & ;  and 
the  current  I,  lags  ^hiud  it  by  an  angle  <i^   Thelaogont 

of  «,  is  ->-  ;  and  the  Ungent  of  «  is  -k^.  where  R'and  L' 

R,  ,. 

denote  the  equivalent  resistance  and  self-induction  of  tba 
parallel  circuit*,  and  u  is  3  n-  times  the  frequency. 


no.  1. 

The  jKiwor  expended  in  tbe  inductive  circuit  is  W^  « 
i  E I  cos  ftj.     From  the  geometry  of  the  figure, 

CO*  e,  -         21,1,        ' 

whenee  W,  =   ?!  {!=  -  !,»  -  I,«). 

whore  E,  I,  I,,  and  Ij  represent  maximum  values.  Writing 
virtual  or  square  root  of  mean  sijuare  values  as  obtained 
from  ordinary  measuring  instruments,  the  expression  for 
the  power  becomes : 

W,  =  ^(T"-V-Il'). 

The  power  in  the  non-inductive  branch  ts 

W,.EI,; 
and  the  total  power  in  the  two  branches  is 

The    method    is    thus    geometrically     established     for 
harmonic  currents,  which  may  be  represented  by  lines  in  ft 


Fio.  2. 


vector  diagram.  For  an  alternating  current  not  harmonic 
the  proof  does  not  hold  unless  we  assume  the  current  to 
be  equivalent  to  an  harmonic  current,  and  the  questiou 
then  arises  as  to  what  will  be  the  equivalent  harmouic 
current.  The  etjuivalent  harmonic  current  must  be  such 
that  its  S(|uare  root  of  the  mean  square  value,  and  the 
expenditure  of  energy  in  the  circuit,  are  the  same  as  in  tbs 
case  of  the  given  current  which  was  not  hannonic. 


Fire  Alarm. — An  automatic  fire  alarm  has  been  brought 
out  by  tbe  Stettin  Electricity  Works  for  use  in  buildings. 
It  is  based  upon  tbe  expansion  by  heat  of  air  in  a  closed 
box,  and  which  expaiiaion  coiupleles  the  circuit  and  causes 
a  bell  to  ring  and  a  figiu'e  to  indicate  the  number  of  the 
room  in  which  the  fire  may  have  broken  out. 

*  "  EmiiT»tciit  ftcnlitancc,  SolC  •  Induction,  iiiirt  Capacity  a( 
Parullol  (.ircuila  with  Harmonic  Impiwiwd  Kleutrgmotive  Force," 
Btdoll  and  Crehoro,  Phil.  Mag.,  SepUimber,  1S92, 


THE  NATURE  OF  DBPOLARISERS.' 

BY  EENRY  K.  ABMSTRONO. 

I  am  )ni!ucoi)  to  somewhftt  ezUind  my  recent  Doto  on 
depokhtcr*  in  order  thai  the  &rKumeni  there  made  use  of 
in  conntdcnnK  the  diaaolution  of  tueUU  aucb  as  magDesium 
in  nitric  acid  may  be  clearly  uiider«tood,  and  its  couae- 
quencoa  more  fuUy  realised. 

it  is  one  of  the  mo«t  noteworthy  foaturex  of  siiah  Inter- 
actions that  when  reduction  is  curried  beyond  the  nitric 
oxide  stage,  it  invariably  proceeds  to  ammonia,  and  gives 
rite  to  a  variety  of  products;  so  that  whereas  neither 
nitrous  ozido  nor  nitrogen  ia  evolved  when  metuls  such  as 
aiWur  and  mercury  are  dissolved,  these  two  gases  are  always 
obtained  when  more  active  metals  are  the  agents.  From 
this  it  would  appear  that  there  is  a  limit  of  (1)  E.M.F. 
which  must  be  exceeded  if  it  be  desired  to  extend  the 
redaction  beyond  the  stage  involving  the  formation  merely 
of  nitrogen  dioxide  and  monoxide. 

A  somewhat  similar  case  is  presented  by  the  behaviour 
of  sulphuric  scid  aolutiona  on  electrolysis.  Whereas, 
boridos  hydrogen,  only  oxygen  is  obtained  under  certain 
conditions,  under  Others  02onc,  persulphuric  acid,  and 
hydrogen  peroxide  are  also  iiroduced.  This  apparently  is 
a  phenomenon  of  the  same  order,  but  in  a  measure  the  con- 
verse of  that  preaented  by  nitric  acid,  as  oxygen — not 
hrdrogen — is  the  active  substance.  Judging  from  McLeod's 
ooeervalions  (O.S.  TranMcti(ttis,  1686,  591),  it  is  clear  th;ii 
"  current  density  "  is  an  all-important  factor  in  deturmin 
ing  "  peroxidation,"  but  it  remains  to  be  determinod 
whether  ft  is  the  sole  factor:  the  individual  influence  of 
£.M-F.,  of  current  strength  and  of  current  density,  in  fact, 
all  require  careful  study  in  this  as  in  many  other  cases  of 
electrolysis ;  undoubtedly  much  dejieiids  on  the  concentra- 
tion of  the  acid.  The  iicroxidatiori  tnhy  ho  regaiiled  as  the 
outcome  of  oxygen  de|)»lanBution,  ctlocled  apjiarently  itt 
two  ways  :  part  of  the  oxygen  bucoming  affixed  to  iiitphnric 
acid,  persulphuric  acid  is  formed,  which  in  part  grsdunlly 
tindergoee  hydrolysis,  affording  hydrogen  peroxide — a  non- 
•Uctrolytic  change ;  while  another  part  serves  as  oxygen 
depolariser,  affording  ozone.  On  this  assumption,  oxone  ia 
not  the  product  of  ine  fortuitous  concourse  of  three  oxygen 
atoms,  but  of  the  interaction  of  oxygen  atoms  in  circuit 
with  jiersulphuric  acid  i  and  il  this  be  the  origin  of  elec- 
Irolylic  oeon«,  it  appears  not  improbable  that  the  oxidation 
of  phosphorus,  which  is  attended  by  the  formation  of 
otone,  will  also  be  found  to  involve  the  formation  of  a  per- 
oxide hitherto  undiscovered. 

Id  tha  case  of  a  metal  such  as  magnesium  dissolving  in 
considerable  excess  of  nitric  acid,  if  a  plate  be  imagined  to 
be  undergoing  attack  and  conversion  into  nitrate  at  any 
one  point,  the  displaced  hydrogen  may,  it  would  seem, 
"travel  along"  a  very  large  number  of  paths  to  other 
poiuM  on  the  plate  caiiable  of  acting  as  negative  pule  and 
of  there  meeting  witti  nitric  acid  in  sufficient  amount  to 
oxidise  it,  and  it  is  scarcely  conceivable,  therefore,  that  it 
should  escape  ii  the  nitric  acid  act  directly  as  detmlnriner. 
It  is  also  difficult  to  understand  why  one  substance— an 
electrolyte — should  act  in  two  ways  in  the  same 
circuit,  and  the  difficulty  appears  to  be  equally  great, 
whether  any  form  of  Orothus's  hypothesis,  or  a  dissociation 
hypothesis,  be  adopted  in  explanation  of  electrolysis,  liut 
tbew  dilEculties  aeeminglv  disapjiear  if — as  previously 
BOgaeeted — the  active  depolariser  be  a  nitrous  com|iound 
or  derivative ;  perhaps,  at  all  ovenU,  at  the  initial  stage, 
oitrogen  dioxide.  Moreover,  it  would  appear  to  be  pos- 
■iUe  in  this  manner  to  account  also  for  the  extension  of 
the  reduction  to  ammonia :  in  the  case  of  a  metal  like 
rilrcr  the  amount  of  depolariser  must  always  tend  to  reach 
a  maximum  value  depending  on  the  extent  to  which  the 
reversible  interchange  ezpreued  by  the  equation  NO  + 
SIlNOj  =  3S0. -f  OH]  is  hmited  by  the  concent  ration  and 
temperature ;  &ut  it  ia  limited  by  these  conditions  alone. 
In  the  case  of  more  active  metals,  it  apiiears  probable 
ihat  the  nitric  oxide  also  functions  as  dojiolariaer  and 
U  reduced  t«  hydroxy lamine  and  ultimately  to  am- 
monia. If  such  an  action  take  place,  it  follows  (from 
Obm'a  law^  ^at  the  more  active  the  metal  the  more 
rapidly  will  hydrogen  be  displaced   by  it,  giving  greater 

*  From  Um  PruMdiii-ji  of  the  Cbciuiul  Society. 


opportunity,  therefore,  for  nitric  oxide  to  undergo  redue- 
tioD  and  leading  to  the  production  of  an  increasod  pro[)or- 
tion  of  products  of  extended  reduction.  Any  circumntanoe 
which  would  tend  to  diminish  the  proportion  of  nitrogen 
dioxide  relatively  to  mouoxide  present  in  solution  would 
therefore  promote  the  foimatiuti  of  such  products,  and,  in 
point  of  fact,  Acworth  and  1  have  noticed,  even  in  the  case 
of  copper,  that  when  the  metal  is  dissolved  in  diluted  nitric 
acid,  it  appears  to  be  more  "  active " — i.e.,  to  furnish  a 
larger  proportion  of  products  of  extended  te<luction^than 
when  more  concentrated  acid  is  used  ;  as  the  presetice 
of  water  must  obviously  favour  the  reversal  of  the  inter- 
change expressed  by  the  equation  NO  +  2HN0a  = 
3NO5  +  H^O,  80  that  weaker  would  potentially  con- 
tain a  larger  proportion  of  monoxide  than  stronger 
solutions  of  nitric  acid;  these  observations  would  appear 
to  be  in  harmony  with  the  hypothesis  here  advocated. 
There  is  no  evidence,  be  it  remarked,  that  byponitrous  acid 
can  be  formed  in  acid  solution — i.f,,  by  direct  reduction  of 
nitric  or  even  of  nitrous  acid  ;  and  the  whole  of  the  nitrous 
oxide  which  is  evolved  when  mot.ilii  arc  dissolved  in  nitric 
acid  may  result  from  the  interaction  of  nitrons  acid  and 
hydroxy iamine.  That  reduction  invariably  extends  to 
ammonia  whenever  bydroxylamine  is  formed  is  probably  a 
consequence  of  the  extreme  readiness  with  which  bydroxyla- 
mine is  itself  reduced,  so  that,  in  fact,  when  reduction  once 
proceedsbeyond  th«nitricoxidestage,itistobeaupposedlhat 
there  are  necessarily  a  number  of  competing  depolarlsera 
present  in  solution — nitrogen  dioxide  and  monoxide  and 
bydroxylamine  and,  perhaps,  others — none  of  which,  how- 
over,  are  electrolytes  in  the  sense  in  which  the  term  is 
ordinarily  understood.  And  hero  it  may  pointed  out  that 
the  fact  that  a  nitrate  may  be  reduced  in  alkaline  solution 
by  sodium  amalgam,  or  aluminium,  or  zinc,  is  no  argument 
against  the  conetuBion  above  arrived  at  that  probably  nitric 
acid  doea  not  directly  act  as  depolariser,  as  in  these  cases 
the  alkaline  solution  appears  to  be  the  electrolyte,  and  the 
nitrate  merely  the  depolariser,  so  that  the  nitrate  does  not 
act  in  two  ways.  As  nitrates  may  be  wholly  converted 
into  ammonia  by  reducing  an  alkaline  solution,  it  would 
seem  probable  that  in  such  cases  hydroxy Umiiie  is  not  an 
intermediate  product,  as  nitrogen  is  obtained  on  boiling  an 
alkaline  eolution  of  this  substance. 

The  argument  here  made  use  of  would  appear  also  to 
afford  an  explanation  of  the  effect  produced  by  varying  the 
E.M.F.— i.^,  by  metals  of  different  degrees  of  "  activity  " — 
as  increase  of  E.MF.,  other  conditions  remaiuing  unchanged, 
would  increase  the  current  strength,  and  consequently  the 
rate  of  change  ;  and,  as  indii-ated  above,  an  increase  in  the 
rate  of  change  would  doubtless  involve  an  increase  in 
the  amount  of  products  of  extended  reduction. 

It  remains  to  be  pointed  out  that  the  objection  made  to 
the  assumption  that  nitric  acid  can  act  in  two  ways  is  equally 
applicable  to  the  case  of  sulphuric  acid  ;  in  other  words,  that 
it  is  not  likely  that  sulphuric  acid  would  act  as  electrolyte 
and  as  oxygen  depolariser.  It  becomes  necessary,  therefore, 
to  reconsider  the  manner  in  which  solutions  of  this  acid 
undergo  electrolysis.  On  the  one  hand,  it  is  conceivable 
that  tne  water  molecule  alone  sufTers  partition,  not  the 
sulphuric  acid  (IIjSO,)  molecule,  as  commoulv  supposed, 
and  that  under  cert&in  conditions  the  latter  takes  a  direct 
l>art  in  the  change,  becoming  oxidised ;  but  this  does  not 
appear  to  be  probable,  especially  as  there  is  reason  to 
believe  that  the  acid  in  conjunction  with  water  actually 
functions  as  electrolyte.  An  altj^rnative  assumption  would 
be  that  the  immediate  product  baa  been  overlooked,  and  it 
can  scarcely  be  gainsaid  that  there  is  much  evidence  in 
favour  of  this  view.  It  is  not  improbable  that  the  first 
products  of  electrolysis  are  hydiogen  and  persulphuric 
acid;  it  may  bo  supposed  that  under  "ordinary  "  circum- 
stances this  latter  substance  is  resolved  at  the  electrode 
surface  iuto  oxygen  and  sulphuric  acid,  but  when  the 
electrode  surface  is  small  much  escapes  unchanged,  this 
being  especially  the  case  when  the  electrolyte  is  a  some- 
what concentrated  acid — a  condition  which  m  it«olf  favours 
the  survival  of  persulphuric  acid.  Not  only  do  recent 
observations  on  the  electrolysis  of  various  sulphates  iupport 
this  contention,  hut  it  would  seemingly  alto  explain  the  ex- 
traordinary chanctet  ol  the  curve  represeatiug  the  ch^o^ 
in  conductivity  of  %Qlt,'a)m»aa  oV  «jNi^'af«.  w«!k  wi.  4iS«^iM«.. 
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ELBCTBIG  LIGHT  IN  LIGHTHOUSES 

We  have  received  an  interesliug  document  which 
may  be  taJtou  to  cuibrace  the  evidence  obtainable 
ftgftiiiHt  the  nae  of  electricity  for  lighthouHe purposes. 
It  has  often  fitnick  lis  that  the  future  historian  will 
have  a  bard  task  in  deciding  the  tnttb  of  matters 
relating  the  end  of  the  nineteenth  century.  If 
neceHsary,  evidence  can  be  produced  for  or  against 
anything.  There  Bccms  to  remain  not  a  aingle 
instance  of  desire  to  tell  the  truth,  but  on  every 
hand  the  aim  is  to  he  as  bravely  em  possible  in  the 
interests  of  owr  side.  With  this  object  in  view,  it  is 
easy  to  get  testimonials  in  favour  of  electricity.  Ot 
(jaB,  or  ru8blif,'ht8.  You  have  only  to  ask  a  sufficient 
number  to  testify,  and  choose  your  sentences. 
Most  people  take  sides  nowadays,  and  if  wo 
want  signatures  in  favour  of  felt  bats  we 
know  where  to  go  — ■  as  against  straw  hats, 
or  in  favour  of  whisky  against  Hollands.  So 
this  evidence  respecting  the  electric  light  as  a  tight- 
house  illuminant — it  is  all  very  wt>il  till  the  other 
side  interested  produces  its  evidence.  This  is 
against  the  electric  light,  which  is  condemned 
because  of  "  its  intense  and  blinding  effects,"  its  not 
showing  "so  &r  in  hazy  weather,"  its  easier 
obscuration  by  "  fog,"  by  "  thick  weather  "  ;  its 
brilliancy  misleading  mariners  as  to  their  "distance 
from  it."  The  opinions,  in  fact,  nin  in  these 
two  forma  —  "  its  misleading  properties,"  "  its 
obscurity  in  fog,  hazy,  and  thick  weather."  Of 
course  it  is  said  to  be  worse,  "  far  worse  than  oil  or 
gas  light."  It  is  dazzUug  and  unsteady.  One  captain 
says:  "I  am  sure  the  new  light  will  pierce  fog  far 
better  thoii  the  electric  light,"  which  points  to  the 
view  that  this  evidence  has  been  collected  by  some- 
one wbo  has  to  push  a  "  new  light,"  be  it  gas  or  of 
oil.  Another  CAptain  says;  "I  am  of  the  same 
opinion  as  I  have  ever  been — that  the  electric  light 
for  lighthouse  purposes  is  a  delusion  and  a  hand  on 
the  sailor.  I  nearly  lost  my  life  on  Dungeuoss  Point 
when  the  electric  light  was  put  there.  The  Trinity 
House  yacht.  Captain  Wallace,  got  on  shore  there — 
so  much  for  electricity."  Prof.  Tyndall  is  cited  as 
against  electricity  and  in  favour  of  Wigbam's  hghl, 
as  is  Mr.  Vernon  Harcourt,  who  gives  a  reason  for 
the  obscuration  of  the  electric  light  by  fog,  that 
"  when  a  fog  came  on  most  of  the  violet  rays  were 
absorbed,  leaving  only  the  red.  Therefore,  the  effect 
of  the  fog  would  be  to  cut  off  most  of  the  violet  rays, 
and  leave  a  proportionately  small  number  of  red 
rays.  In  the  case  of  oil  and  gas  there  was,  of  course, 
a  similar  diminution,  but  there  was  not  the  same 
loss,  because  the  red  rays  were  not  nearly  so 
much  absorbed.  It  would  be  seen,  therefore,  that 
there  was  a  great  loss  of  intensity  in  piercing 
fogs  with  the  electric  light  as  compared  with  gas. 
It  was  a  question  whether  in  such  a  case  it  was 
worth  while  to  use  a  light  of  such  a  high  intensity, 
if  a  light  with  a  lower  intensity  could  be  employed 
with  equal  advantage  in  fugs.  The  great  point  in 
lighthouse  illumination  was  whether  the  light  could 
pierce  the  atmosphere  in  foggy  weather,  there  being 
quite  light  enough  in  ordinary  weather.  It  appeared 
to  him  that  it  would  be  far  better  to  use  a  gaslight 
of  5,000  caudles,  and  to  improve  the  appliances  and. 
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if  possible,  the  illaminftting  power  of  gas  aud  oil 
lighU,  than  to  use  the  electric  light  for  a  purpose 
for  which  it  was  not  suitable,  so  Iodk  ^  >t  was 
developed  from  carbon  points."  Now,  Mr,  Vernon 
Harconrt  is  n  great  authority,  but  wc  protest  against  a 
pottiouof  this  statement — that  referringto  the  greater 
absorption  of  certain  raya.  Quotations  are  made 
from  llie  papur  of  Cav,  Dominico  1(0.  Oatto,  read  ai 
the  recent  International  Maritime  Congress,  but  we 
are  under  the  impression  that  Cav.  Gatto  stated  at 
the  congress  that  his  views  were  considerably 
modified  during  the  discussion  hI  the  congress. 
Hence,  utilees  the  qnotAtions  used  have  been  since 
agreed  to,  tbey  should  possess  no  weight. 

Let  us  Admit  that  there  is  something  In  all  thin 
evidence;  admit  the  whole  as  true  if  you  like. 
What  then?  In  the  first  place,  it  would  mean 
certain  alterations  in  the  electrical  apparatus  to  put 
it  upon  an  equality  with  gas  or  oil.  It  is  not  impos- 
sible to  80  adulterate  your  carbons  to  give  different 
ooloared  rays — rays  that  arc  not  liable  to  so  great 
absorption  ;  in  the  second  place,  you  can  easily  make 
yonr  light  lean  brilliant,  but  so  far  as  this  part  of  the 
evidence  is  concerned,  it  is  all  uioonshinL-.  The 
only  part  worthy  of  discussion  is  the  less  effec- 
tiveness in  fog,  which  arises,  according  to  the 
critics,  from  the  concentration  of  light  too  much 
at  a  point — a  property  which  can  be  obviated — 
and  the  absorption  of  certain  rays,  which  again  cau 
be  obviated.  Wo  have  never  beard  that  electric 
light  engineers  possessed  any  iniluence  to  cause  itR 
adoption  as  against  gas  or  oil.  History  seems  to  sny 
that  electricity  was  only  adopted  upon  the  advice  of 
competent  advisers.  The  conclusiouK  of  tbc  atlvieers 
may  have  been  wrong,  but  no  one  has  yet  attempted 
to  get  the  evidence  in  favour  of  electricity,  and  till 
that  is  done  no  one  is  able  to  judge  of  the  correct- 
ness of  these  conclusions. 


"  PRESSURE  ■■  OB  "  TENSION  '  ? 
Webster  define«  "  tension  "  in  seven  different  ways. 
When  the  word  is  used  electrically,  Webster  says  it 
means  "  The  quality  in  consequence  of  which  au 
electric  charge  tends  to  discharge  itself,  as  inio  the 
air  by  a  spark,  or  to  pass  from  a  body  of  greater  to 
one  of  lesa  electrical  potential.  It  varies  as  the 
square  of  the  quantity  of  electricity  upon  n 
given  area."  Various  writers  iu  the  Tiinfs  have 
been  calling  attention  to  the  misuse  of  words, 
generally  words  which  have  been  taken  by  us 
(^om  the  French.  That  shows  how  language 
is  constantly  being  made.  Thus,  a  writer  wisely 
Bays  "menu  "is  not  a  substantive—it  is  an  adjective, 
and  only  in  its  Anglicised  use  is  it  made  a  substantive. 
Well,  no  doubt  that  is  so,  but  the  opinion  may 
be  ventuied  that  a  hundred  years  hence  will  see 
"menu"  acclimatised  in  English  dictionaries  as  a 
gubstautive  with  a  pretty  definite  meaning.  The 
ordinary  run  of  men — foolishly,  no  doubt — seldom 
trouble  about  pore  grammatical  forms  or  dictionary 
meanings— it  is  sufficient  for  them  if  their  hearers 
understand  exactly  what  they  mean.  "  Carte  "  may 
be  good  French,  yet "  menu  "  may  be  good  English , 
We  forget  what  writer  it  was  who  first  said  that 
English  was  such  a  wonderful  language  that  it  bad 


no  two  words  exactly  synonymons ;  so  that  if  a  man 
really    troubles    about    accuracy,   he   caunot    well 
make  a  mistake.     We  are  not  much  troubled  about 
philologists  or  grnmmarians   so  far  as  the  words 
in   common    use    among  electrical   engineers   are 
concerned.     The    redundant    words    will,    in    thftfl 
nature  of  things,  be  gradually  lost,  and  the  words 
retained    will    be    concreted    in    meaning.      There 
seems  at  present  to  be  a  fight  between  the  use  of  fl 
"pressure"  and  "  tension."  Which  word  is  to  be  pre-  ^ 
forred    in    dynamic     electricity  ?      Originally     the 
meaning  of  tension  as  given  by  Webster  was  un- 
doubtedly obtained  from  the  study  of  static  elec- 
tricity, and  might  now  be  approved  in  this  use  by  j 
engineers  when  considering  wfaat   goes  on,  or  isl 
supposed    by    modern    scientific    men    to    go    on, ' 
in    the     dielectric    when    a   static   charge   is   con- 1 
sidered.     The  ordinary  engineer  approaches  the  use 
of  electric  apparatus  from  another  standpoint.     He  ^ 
is  told  that  electrical  science  has  many  analogies  in  H 
hydraulics,  aud  at  once  an  important  factor  is  the 
action  allribuEed  to  "  difference  of  potential,"  which 
he  proceeds  to  call  "  difference  of  pressure,"  and 
thus  uses  the  word  "  pressure  "  to  indicate,  if  we  may 
HO    term    it,    the    actuating    force  of   an    electric 
circuit.      In    ordinary    correspondence    one    half 
the     writers     use     "  pressure,"     tbc     other     b^ 
"tension"  to  mean  the  same  thing.     What  syBbsm 
do  you  use  ?     The  answer  is  juat  as  likely  to  be 
"  high  or  low  pressure  "  as  "  high  or  low  tension," 
aitd  according  to  the  doctrine  of  probabilities  the 
betting   is  even  upon  either  word.    Perhaps  tha 
tendency  is  towards  "  preasnre."    It  would  be  well 
to  come  to  a  decision  upon  the  subject,  as  the 
philologists — if  anyone  cares  about  them — of  1993 
may    worry    considerably  over    the    difference  in 
meaning   between    "tension"  and   "pressure,"  so 
indiscriminately  used  in  the  literature  of  the  end  of  ' 
the  nineteenth  century.  So  far  as  we  are  concerned, 
a  word  may  be  coined  by  taking  balf-a-dozcn  letters ' 
from  a  hat  so  long  as  it  is  universally  adopted,  but 
we  arc  confident  that  some  objector  would  within  a 
fortnight  come  along  and  propose  something  else, 
and  reintroduce  the  confusion.     It  is  the  same  all  ■ 
round.   I  n  the  earliest  days  it  was  the  "  incandescent  ^ 
lamp,"  and  "  incandescent  "    it   generally  remains, 
though  a  few,  to  show  their  infinite  superiority,  use 
the  term  "  glow  lamp."     It  matters  not—"  a  rose," 
etc. — but  surely  we   might    make  an  attempt    al 
uniformity.     Chicago  will,  perhaps,  settle  all. 


CORRESPONDENCE. 

"  iiiim  niAtt't  worJ  \*  do  luhni  wont, 

AGCUMULATOK  TRACTION. 

SlK, — We  never  anticJpftied  Ihkt  a  g«riLlemun  interested 
in  overhead  Imclion   would   advocate   accnmtilatorR,   and 
therefore   Mr.  Sellon  may  set  his  mind  at  rc«t  and  not 
trouble   uboul  any   uneauneea    wbicfa   bia   remarks    may  ^ 
cause  u«.  H 

Unc  of  the  jioiwible  recuwn*  why  the  coat  on  ibe  Bristol- 
I'Oiid  Is  higbor  tWi  on  uny  other  line  worked  by  the 
DirmiiigbAm  Contnl  Tramway*  Company  is  modestly.^ 
bintod  at  by  Mr.  Selkin  himtelf,  and  be  will  no  doubb^| 
be  |)I(U)fle<l  to  lorim  ibnl  the  management  of  the  tramway 
compny  ihombelvoe  ^re  tjuite  aware  that  a  vuiiMderabw 
reduciion  in  the  working  expenses  on  the  accnmulatoi  t)f> 
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on  be  effected,  aa  will  be  sflen  oa  pomsina  Mr.  Ebbemitb's 
rsmarks  at  the  last  mseting  of  tbe  shureholders  to  the  effect 
tbat  "  the  Ceotnl  Trainw&yt  wu  ancouraged  to  iiroceed 
with  tbe  oegotiutionn  vhicb  had  been  belcl  in  auspense,  and 
which  tbe  Boiifd,  after  careful  consideration  by  tbe  eagi- 
neen,  were  encoiiraged  to  believe  wonM  mean  a  profit 
to  Ibe  cotapanr  upon  thai  line  of  not  teas  than  X3,000 
per  annum.  For  Mr.  Sellon's  ediflcatioa  we  would  like 
to  add  tbat   we  have  pointed  out  to  the  tramway  com- 

E»ny  Rcvural  sources  of  undue  expenditure  which  can  easily 
s  guarded  against,  and  that  we  have  offered  them  to  worlt 
the  Hoe  at  a  price  considerably  below  the  [>reient  one. 

Tbat  the  installation  of  any  line  on  the  accumulator 
system  effects  a  saving  o(  about  lO  per  cent,  as  compared 
with  any  uiher  syntem  in  which  the  current  is  convored 
from  a  ton^  dislanco,  and  tbat  the  working  of  such  a  line 
by  mean*  of  accumulators  can  be  effected  at  a  lower  rale 
per  car  mile  than  by  an;  direct  system,  can  in  the  face  of 
•uch  facts  as  exist  only  be  ifinored  by  tboae  who  are 
I  dHirous  not  to  be  convinced. — Yours,  etc.,       L.  Epstein. 


REVIEWS. 


OrUBB'a  BlMtneal  Baa1s«*r'B  PrlM-Baak.     Edited   by  H.  J. 
TKiwun.:,  M.I.E.E..  etc.     London:  ChiirleB Griffin  and  Co. 

Builders  and  engineers  have  long  bad  their  price-books. 
An  examination  of  these  books  will  show  that  during  the 
past  few  yean  as  new  editions  were  published  a  section  has 
been  devoted  to  electrical  apparatus.  Tbe  infoimation 
given  therein  it  neceuarily  meagre  and  incomplete,  so  tbat 
a  price-book  devoted  tomly  to  electric  apparatus  will  be 
welcomed  by  all  in  the  trade.  For  a  first  edition  this  book 
of  Mr.  Dowsing's  seems  exceptionally  good.  Great  caro  has 
evidently  been  taken  in  the  arrangement  and  selection  of 
apparatus,  and  besides  the  price-list  proper  each  section  is 
prefaced  by  valuable  information  of  a  general  character, 
relating,  however,  to  tbe  apjmratus  priced  in  tbat  section. 
Tbe  great  value  of  a  pricu-book  depends  upon  (1)  correct- 
ness of  prices;  (2)  ease  of  rofofcnco;  and  (3)  selection  of 
subject-matter.  The  correctness  of  prices  means  a  laborious 
examination  and  analysis  of  manufacturers'  latest  price- 
listtt,  as  does  also  the  selection  of  subject-matter,  though 
the  latter  also  requires  an  extensive  knowledge  of  the 
requiremente  of  the  case.  All  price-booka  lend  to  give 
too  much.  There  are  items  priced  which  are  not 
referred  to  once  in  tbe  lifetime  of  the  edition,  and  such 
items  being  generally  of  special  apparatus  seldom  used,  as 
a  rule  vary  in  price  between  tbe  birlh  and  death  of  an 
edition.  In  electrical  matters  it  is  as  yet,  however,  doubtful 
what  will  be  largely  used  and  what  will  be  seldom  used, 
80  that  it  is  erring  on  tbe  safe  side  to  make  the  list  as  full 
as  possible,  For  ease  of  reference  in  future  editions,  no 
doubt  the  index  will  be  largely  extended.  Taking  this 
book  of  Mr.  Dowsing's  as  a  whole,  be  has  produced  an 
exceptionally  good  work  of  reference,  and  so  far  as  we  can  t«st 
by  dipping  into  its  pages  at  random,  it  is  accurate.  The 
t^jw  and  figures  of  tbe  book  are  excellent ;  but  if  a  sugges- 
tion applicable  to  all  such  books  might  be  made,  it  would 
be  tbat  every  alternate  line  of  figures  should  have  u 
different  face.  The  com[)osition  would  be  more  costly, 
but  it  would  be  far  eusier  for  the  reader  to  keep  tbe  lines 
distinct  when  making  bis  reference.  Printers  are  very 
averM  to  change,  but  they  are  studying  more  and  more 
tbe  wishes  of  readers.  Altogether,  this  book  approaches 
what  may  reasonably  be  expected  as  regards  tbe  specified 
requisites,   accuracy,  ease  of  reference,  and   well  selected 

^ matter,    and    we    congratulate    Mr.   Dowsing    upon    bis 
locoesful  labours, 
be 
ihe 


ELECTRICAL  SYMBOLS  AND  NOMENCLATURE.' 


The  following  oommunication   has  been  addressed  by 

Bedell  and  Crehore  to  Mr.  A,  E.  Kennelly,  member  of 

be  Committee  on   Provisional  Programme,  appointed  by 

ibe    American    Inatitule   of   Electrical    Engineers  for    tbe 

World's  Congress  of  Electricians. 


H      'Aae 


SmiI  to  tb«  Xeelrieal  Ek^HjUt  by  the  authors. 


Sir, — In  accordance  with  tbe  suggestion  made  by  you  in 
a  recent  conversation  on  the  subject  of  electric  symbols 
and  nomenclature,  tbe  system  of  notation  given  below  haa 
been  tabulated  by  ua  and  is  offered  as  possibly  including 
anme  material  which  might  be  tncor[>orated  into  a  uniform 
i  nternational  system  of  terminoli^y  and  abbreviation  which 
will  doubtless  eome  up  for  discussion  at  tbe  World's  Con- 
gress of  Electricians  near  at  band.  The  car e fully- worked- 
ont  scheme  of  M.  Hospitnlier  is  a  valuable  foundation  tor 
a  suitable  system,  and  tbe  following  table  has  Ixien  made 
upon  it  as  a  basis,  in  conformity  with  it  in  tbe  main,  with 
such  amendments  and  additions  as  seem  advisable.  In  or^er 
that  a  comparison  with  the  proposal  of  M.  Hospitalier  m.iy 
be  the  more  re<tdily  maile,  bis  system  has  been  placed  in  a 
parallel  column  with  the  one  now  suggested. 


Physical  quantitiee. 


FandamentaL 

Length 

Mmb 

Titne     

—  defln[t«  period 

—  independent  variable 

lieometrlv. 

Surlnce  Hr«iii  .,.. 

Volume    >•>■ 

Ani;l«  

Number  of  windinita    

Mechaaioal. 
Velocity 

An  );utnr  velocity  

Acroloration  

Vatr^ 

Work   

L'ower • 

Fresflora 

Moment  ol  couple 

Moment  of  inertia,.,. 

Mtmnetie. 
Strength  of  a  polo. ..•..• >■ 

Magnetic  moment    

Intensity  of  inagnetisation... 

Field  intensity  .„ 

Flui  of  magnetic  force    

MngnetieinK  torco — constant 
vjilue    

—  maximum      valae     wbsn 

varying  hariuonloaUy  ... 

—  inslantaneoiis  value    

—  »q.  root  of  mean  »i),  value 
MogneiomotivQ    force — con 

stAnt  viiiue 

—  mniimnm      voluo      when 

vnrymg  hnrmonically  ... 

—  inntantn neons  value    

—  Bi|.  rout  of  mwm  »i\.  value 
Magnetic  susceptibility  .,, 


Magnetic  permoabiUly   .., 

Specific  magnolia  reslstanoe 
l>t/uf(ii-i(y) 

Ma^etio   reaistance  (refuel 
anct) 

Magnetic     induction  — eon 
stant  volne 

—  maximum      value      when 

vHryin};  harmonically  . 

—  inxtanUineouK  vtJue    .,,, 


—  SCI.  root  of  mean  sq.  ralne 

Total  induction,. 


Electi  omaKnetie. 
Resistance   ..    ..- 


Efluiralent  reaislanc* 

E,M.E'.~consl«nt  valu«.. 

—  maiimum     value     when 

varying  hsrmunLoally  ... 

—  instantaneous  value    ... 


Symbols. 


a.  9,  # 


H 


B 
b 
B 

K 

R 
E 

H 
t 


Defining 
equations. 


System  of  M. 
Hospitalier. 


radius 


F=3i.  a 
W=F.l 


F  =  \ 


H  = 


*wSI 
t 


F  =  Hl  = 


B=i<H 


..J 


B=R1 


S  =  L.L 
V=L.  L.  L 

_      arc 

radios 
AT 


;•= 


W=F.L 


E  =  ' 


in 


i  =  iwlft 


B=  SI 
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f hjniaJ  quantitW. 


—  aq.  root  of  mema  iq,  Vktue 
KflteviiMOt  poMnUkl    ... 

lnt«nalty  ol  ourrvnt  —  con- 
■Mnl  valae. 

—  muiinum  vtUuo  wben 
vaiying  h&rraonicalty  ... 

—  ioabuitaneou  voluo    ... 

—  Bq.  root  ol  mwin  «q.  valao 
Qnuitity  dl  alMiriclty— COD 

■Unt  v&1u« 

—  nwzlrouin  vslua  when 
viirj'iiig  htirmoDically  ... 

—  insttiTiuinoouii  value    ... 

—  M).  root  of  mean  hi.  volao 

CtpKcity,. 

E(|BivAleiit  capMity 

ElBclrlc  eocrgjr 

Electric  [Kjwor  ....... ..... 

R«*i»tiviiy  ._ 

CotuIuctAnM  ...„, „••> 

Bpoclfic  condueUvtty  

Coefficient  of  wK-indnclton. 

Coefficient  of  equlralant  mU 
induction 

Coefficient  of  mutuai  induO' 
lion 


Symbolt. 


n) 


DeRniiiK 

eclufttioni. 


ij>'iit«in  ol  .M . 
Mocpitalier. 


Q  =  IT 


n't  ^  Sir 


Q  =  IT 


IflH 


*  More itrictly :  F  =/ti.di. 
t  More  Blrictly  I  lf  =  /B.dA. 
t  More  ilriolly :  Ate  =  lid  I, 

I  MorortricUyr  P  =  ^. 
di 


DHbet  iodicaM  thftt  tymbols  are  lacking  in  ono  lyatem 
ortbaolber.  An  intsrrogaliou  mark  (1^  hiu  bcon  usei]  to 
indicate  that  a  symbol  is  desired.  The  distinction  betweea 
maximum  values,  instanlftuaoiia  values,  and  square  root  of 
mean  square  valuea,  thus,  E,  f,  £,  etc.,  seems  called  for  ia 
alt«rQatang.curTeitl  literature. 

Suitable  terms  for  the  resistance,  real  and  a|>piirenl,  in 
an  alterruitiiig-current  circuit  would  be  extremely  deairable  ; 
thus :  

^  IP  +  (~  -  L«>\  =im[iediment; 

V  ^  +  f  lu*  =  imjiedance  j 
ABresiiitaiicc ; 
i('u  =  inductanoe; 

y:—  —  condonsance. 

All  of  Utese  quaDtities  bare  the  dimensions  of  a  resist- 
ftiee  and  ma;  be  expressed  in  ohms.     For  the  last  two 

qualities,  £ui  and-—,  suggestive  name*,  as  "inductance" 
Cai 

and  "  coodensanee  "  aie  particularly   necessary,  the  lei  me 

"  inductance  speed"  and  "capacityspeed-reciprocal,"  already 

used,  being  quite  cumbersome. 

The  use  of  n  to  denote  frequency  is  already  common,  iiid 
may  well  be  retained.  For  the  quantity  iu=  2n7t  one  word, 
as  "  rotation  "  or  "  rotivity,"  ia  needed  to  take  the  place  of 
the  two  "angular  velocity." 

In  conclusion,  we  would  suK^est  that  the  word  "  virtual " 
beklwayi  used  to  deooM  the  square  ixKit  of  the  mean 
•^lura  value  of  any  varying  quantity,  and  that  the  "  effec- 
tive E.M.P."  be  used  to  tlunnte  that  component  of  the 
"impressed  E.M.F."  which  is  effuctivoin  overcoming ohmic 
resistance.  Fricuhkk^):  Hkvkli. 

AUJKKT  C.  CUICUUKK. 

Contell  Univenity,  July  31, 1893. 


In  the  scbmne  ^roa  above  we  have  used  Gothic  lettera 
(or  vector  or  diroct«d  quantities.     M.  Hospiulier  has  since 


explained  to  us  that  he  does  not  consider  it  advisable  to  in- 
troduce this  distinction,  taking  the  ground  that,  inasmuch 
as  the  exact  nature  of  all  physical  quantities  is  not  suffi- 
ciently understood  to  enable  a  proper  distinction  to  be  made 
in  all  cases,  it  would  block  further  progress  in  this  direc- 
tion to  try  to  introduce  this  distinction  at  present.  It  is, 
however,  open  to  question  whether  it  is  not  well  to  rot&in 
the  start  which  has  already  been  made  in  this  direc- 
tion.    The  word  "  reactance,"  which  he  has  suggested   for 

L  u,  may  well  be  adopted  as  indicating  the  presence 

o(  a  reacting  force  which  is  not  present  in  resistance. 

V    It 

July  39,  1893.  A.  0.  0. 


ON  THE  TRANSMISSION  OF   ELECTRIC  SIGNALS 
THROUGH  SPACE-* 

BY  W.   H.   PREECl,   F.R.S. 

In  the  year  1843,  Henry  showed  how  the  disruptive 
discharge  of  a  Leyden  jar  in  an  up|>er  chamber  of  his  house 
magnetised  noodles  in  a  cellar  30lt.  betow. 

In  1864,  telegrams  sent  to  Bradford  (Eiigland),  in  Morse 
characters,  from  the  General  Post  Office,  London,  through 
A  guttapercba-covered  copper  wire  in  an  underground  iron 
pipe,  buried  in  the  stieet,  were  read  uiwn  an  open  tele- 
phone circuit  consisting  of  an  iron  wire  carried  on  poles  on 
the  housetops  SOft.  away. 

In  1885,  Mr.  Edison  showed  how  it  was  possible  to  com- 
municate with  a  moving  train  by  utilising  the  electrostatic 
influence  between  a  circuit  erected  upon  the  poles  on  the 
side  of  a  railway  and  a  telephone  circuit  carried  by  the 
train. 

In  the  same  year,  I  made  many  experiments  to  determina 
whether  the  effects  observed  in  England  were  due  to 
electromagnetic  induction,  and  were  quite  independent  ol 
the  earth  ;  and  also  to  find  out  how  far  the  distance 
between  the  wires  could  be  extoiidod  before  this  influence 
ceased  to  bo  evident. 

With  our  ordinary  telegraph  working  currenta  the  region 
of  diHlurbance  reached  a  distance  of  3,000ft.,  while  the 
effects  were  detected  on  parallel  lines  of  telegraph,  10} 
miles  apart,  between  Durham  and  Darlington.  Even 
between  the  East  and  the  West  Coasts  at  the  Border,  a  dia- 
tance  of  40  miles,  currents  produced  at  Newcastle  on  the 
Jedburgh  line  were  distinctly  heard  at  Gretna  on  a  parallel 
line.  These  latter  results,  in  the  North  of  England,  wore 
vitiated  by  the  presence  of  a  large  network  of  railway  and 
other  telegraphs  between  the  two  plnces,  and  as  they  may 
not  have  been  due  solely  to  direct  electromagnetic  indue, 
lion  through  space,  but  to  electrostatic  effects  between 
neighbouring  wires  as  well,  I  took  a  district  in  the  West  of 
England,  between  Gloucester  and  Bristol,  along  the  banks 
of  the  River  Severn,  where  for  a  length  of  U  miles,  and  at 
an  average  distance  apart  of  4 '5  miles,  no  intermediate 
disturbing  conductors  existed  between  the  pole  lines.  The 
valley  of  the  Mersey,  and  several  other  localities  in  England 
where  no  disturbing  elements  existed,  were  similarly 
investigated. 

It  is  necessary  at  the  outset  to  point  out  that  if  we  have 
two  parallel  conductors  separated  from  each  other  by  a 
finite  space,  and  each  forming  part  of  a  separate  and 
distinct  circuit,  either  wholly  metallic  or  partly  completed 
by  the  earth,  and  called  respectively  the  primary  and  the 
secondary  circuit,  we  may  obtain  currents  in  the  secondary 
circuit  either  by  conduction  or  by  induction,  and  we  may 
classify  them  into  those  due  to— (1)  earth  currents,  (2) 
electrostatic  induction,  (3)  electromagnetic  induction. 

It  is  very  important  to  eliminate  (1),  which  is  a  case  of 
conduction,  from  (2)  and  (3),  which  are  caaee  of  induction. 

1.  Earth  CtRRKKTS. 
When  a  linear  conductor  diiM  at  each  end  into  the  earth, 
with  which  it  makes  a  gooa  connection,  and  voltage  is 
impressed  utton  it  bv  any  means,  the  rcsultjng  rettim 
current  would  probably  flow  through  the  vaitb  in  a 
straight  lino  between  these  two  points  if  the  conduction  of 
the  earth  were  perfect ;  bnt  as  the  earth,  ptr  m,  ia  a  very 


*  Paper  r«ad  at  the  Chicago  Exhibition  on  Wednesday 
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poor  conductor  indeed  (and  probably  la  a  conductor  only 
Mcuno  tl  iii  uoiai),  Hdm  of  current'flotr  spread  about 
aymiBttrically  in  -a  way  tbat  recalls  the  figure  of  a  ma;;- 
netic  fiald.  Tbeita  difriiiiod  raliu'n  earlh-conauction  oiureiil^ 
are  evident  at  ercnt  dUtance*. 

These  lines  of  current-flow  are  very  easily  traceable  by 
means  of  explorinK  eartb-pUtes  or  rods.  The  primary 
cnrreiit  is  beat  iirotiuced  by  alleniatiii);  ciirroiit«  of  aucb  a 
frequency  m  to  excite  n  iiistinct  municul  nolo  on  a  tele- 
phone, and  if  those  currents  rine  and  fall  poriodically  and 
utitomatically,  ihey  produce  an  uiimisUkabie  wail,  tl  they 
are  made  and  broken  by  a  Morse  key,  they  can  tiansmit 
readable  ai^nals.  The  secondary  circuit,  which  contains 
the  receivinR  telephone,  is  completed,  in  the  case  of  the 
eaith,  by  driving  two  rods  into  the  ground,  or.  in  che  case 
of  water,  by  plates  dipping  into  the  water  at  a  diBtance  of 
from  five  Lo  10  yards  u|ai't. 

In  this  way  the  Town  Moir,  near  Newcmlle,  the  sands 
and  the  laud  about  Lavornonk  and  Penarih  on  the  coast  of 
South  Wales,  tho  water  of  the  Bristol  Channel,  the  towns 
of  Liverpool  and  Leeds,  atid  London  itself,  have  been 
thorou{{hly  explored,  and  it  has  been  proved  thai  tho  dis> 
tance  to  which  these  lines  of  How  can  be  detected  depends 
upon  the  intensity  of  the  primary  current  flowing,  on  the 
area  of  the  surfaces  in  contact  with  the  earth,  on  the 
jmiatance  of  the  p-irtlnn  at   the  earth  utilised,  and    on 


wbtdi  !■  a  Don -conductor.  The  balance  i»  cnlibraUd  for  o»e  by 
riKntiiH  of  n  sl^iuly  curiGol,  nnil  it  U  then  avnitable  for  ufc  with 
niter iiitlifiu  oiii'itiriU,  \Mtil  Ktilviii  Un*  duviaeil  a  whcila  Mine*  of 
Ihwu  Lnalruiiienl>,  which  ate  ciipnbli:>  of  mtsasuring  currenta  Iras 
oiip  thuiiBundlh  uf  an  ampere  up  to  l.OUO  amperes,  and 
inBtruinoDt  hot  n  riingc  of  about  1  to  100.  The  UtMt  patt«m  oS 
kilo  am[>oro  bnlanpo  ii  nhown  in  Fig.  6. 

A  roforonoo  has  already  boon  modo  Lo  the  otactro-dynainoroatMa 
of  Siemens,  and  before  you  arc  a  soHo*  of  these  InstrumenUi,  Isnt  to 
inn  by  Momis,  Sieiiio'>»  Rros.,  and  which  are  Illustrated  in  Wig.  7. 
In  ^t!  the«u  ilyunmomeiers  there  is  a  lUed  coil  and  a  niovnblu  coil, 
both  o(  which  are  traversMl  by  the  current  to  be  measuied.  The 
uurrent  U  got  into  sed  out  of  tho  movable  coil  by  meaiia 
cnercury  cupa,  and  tho  raovablo  coil  in  brought  back  to  tta  oonnaljl 
posiiion  when  displaced  by  tho  current  by  moani  of  tho  tonioti  of' 
>  ipiral  tpdiiK, 

Aiiothor    Inntrutnont   of   the   oloctro.dynaaiomDlar   cloan,   but 
lnvi>tvin(;  a  oIlKhtly  dlfterant  prlnclpUi,  io  one  which  I  deilf<«il  1 
iiiany   jenni  mfo,  mid   which  d«|>end«  on   ihe   principle  of   the] 
[y<piil«iuti   uf  a  uop|>«r  dine  by  aii  alternating  current.     Id  this 
itietrumaut  there  in  a  tixed  coil  of  wire,  which  it  traversed  by  llie4 
current  lo  he  meiuurod.     In  the  interior  of  thin  coil  of  wirn  thuro 
in  a  nmall  copper  diECi  which   la  imii[iendcd    by  a  floe  wire,      Tlie 
diic  ii  HI  placol  time  in  ite  normal  pontion  its  ptano  ti  inclined  >t 
an  nnglo  of  *.^deg.  lo  the  axis  of  the  corner.     When  an  alternatinit 
currant  t*  >ont  thiDuj^h  the  coll.  tlic  copfxtr  dim  tuma  round  no  u  to 
plnoe  1m  plane  In  tho  direction  of  tho  ails  of  tho  ooll.     ThetomloT) 
nf  tliO  wire  rostole  tkt*  moveiiient.and  tlio  copper  iliac  takes  up  iurio 
|X)*itlon  of  oqailibriuas.    An  InMrnment  of  this  kind  can  b«  mad*  i 
M  measure  very  nnali  altenialiiif:  ourrent*,  «iicti  a*  IhoMOt  about' 
one- thousandth  of  jn  ampere.     Quit«  recently  I  have  del«rminect>( 
the  law  of  deflection  of  thia  inetmmeiit,   and   I   find   that   the| 
angular  dicplaoomont  of  tho  diaa  from  it*  patilion  of  c<)uilibriam  is 


■I^J.   « 


:« 


fM.  O.—Staudinl  XiliV-AmiitR  Bilsiiua 


the  dryneai  of  the  xeasnn.  lu  London  the  currents  work- 
ing the  City  and  South  London  I^llectric  Railway  af!ect 
recording  galvanometers  at  Greenwich,  4J  miles  away,  and 
a  diagram  of  the  train  service  on  the  railway  can  be 
recorded  in  any  part  of  the  metropolitan  area. 

The  distance  in  sea  water  is  not  ao  extensive,  for  the 
latter  is  a  better  conductor  than  earth ;  still,  with  primary 
ctirrents  of  15  amperes,  efTects  have  been  traced  to  one- 
third  of  a  mile. 

In  all  cases  where  disturliances  have  been  created  by 
electric  tramways  they  have  been  ahown  to  be  greater  in 
summer  than  in  winter. 

fTo  he  amlinufd.} 


THE  PRACnCAL  MEASUREMENT  OF  ALTERNATING 

ELECTRIC  CURRENTS.* 

BT  PHOF.  J.  A.  nXillStt,  U.A.,  D.9C.,  r.R,S. 
LECTURE   I, 

fCwiclnJtJ  friHn  j»uf*r    I'-i-) 

Id  accordance  with  what  ha*  been  above  uid,  it  Is  necosary. 
when  these  balancoi  arc  used  for  alt«matin([  cnrrentii.  to  avoid 
bringing  any  motnl  pioco  Into  cnnlieuity  witli  the  ooilfi. 
AecmdiDKly  the  hn*o  of  tho  balance  ta  nude  <n  atate,  and  the  coils 
wound  oo  either  alato  or  porcelain  bobbins,  or  on  some  material 


Cantor  looturss,  delivered  before  the  Society  of  Arte. 


cloicly  proportional  to  the  H|uare  of  tlin  current  streiiRtli  [ 
throufh  It.     By  attacliing  a  mirror  to  the  copiwrdisc,  llie  an., 
movements  can  be  very  much  uiagnitied,  and  the  inatrument'tliMi 
bocomn*  AVAitable  for  itelectin);  small  allornatin^  current'^ 


FlO.  7. 

VV«  mnat  next  paas  on  to  consider  iMtrumente  whieli  dopend 
on   electro riiHiiiietic    HCtinn,    and    in    order    to   undontand    thei^ 

principle?  on  which  aiich  iii'triiinuiilsnct,  n-e  munt  iuvcstigaleonl 
or  two  elemeiilarr  f:ict-  u'itli  rc;;ard  lo  tiiu  hchnTioiiT  nf  Iron  In  a 
magneUo  field,  t  huvc  before  mo  n  nmnll  cod  w-hich  I  will  place 
in  a  borirontal  poiitjon  in  the  flold  of  tho  ojitical  laniern.  and  in 
the  centre  of  that  coil  I  suspend  a  small   fntJ{mont  of  iron.     Voi| 
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ion  UieKfcea  thoaliAiloiT  boUi  nl  the  coil  and  tbe  iron.  On 
_;  an  •iMmnMne  ciirrent  throucli  <-)■<>  ticAl,  llio  plooo  of  trail 
drawn  avar  frvni  ihe  Mnlrs  of  Uie  bobbin,  nnd  moi-o  up 
iMt  Ih*  alile.  Tbu  «xpliuintion  o(  IhiafacL  ii-  0>At.  n  picocof 
I  tron.  wlion  pincwl  in  n  vitryint!  nuvrnetic  tWIil.  t«n(U  m  inovo 
Itron  pUcM  ol  wBak  lo  other*  of  atrongvr  micnello  toruo,  luni  ot<liai 
l4blng«  b«tD);  e<iiinl.  tbo  forcu  «>  diiplncin;:  tbo  iron  nt  Any  point  ■* 
[  pra^rtioniil  to  the  pindiK^t  of  the  ■ironKth  of  thu  Hold  luid  Ibo  rale 
I  of  oliuin  of  the  Sdd  M  t.hat  point,.  We  mny  thow  iho  eipenm«ni 
E  In  aDOthar  way.  If  wo  plnc«  n  shevt  ot  nlm*  ovor  tbo  ooU.  and 
Inirfnklo  on  it  noino  iron  Glints,  anil  Iben  \>m»  a  curfont  Ihronsh 
ItliBeoil,  tbalron  filing  all  ino\-«  ontwarcl*  from  thoeantro  of  tTio 
Fbobbln  lo  t)i«  edn,  tb«  r«aK>a  for  thia  hitiag  Ihnt  tli«  imtpialiR 
Idold  of  tlio  bobbin  i*  wonkor  at  tho  contru  Iban  It  l*  cIom  ufi 
kaminil  the  «lr«.  Th it  pilnd pic  in  employ «I  in  tho  MnMnictioii 
LtTa  largo  numb«r  of  Inatruniont*.  I  bnve  before  me  a  MleoUon 
I  OF  Prof.  Eliha  Tbonuon'f  in«trumonl«  lieprndin^  on  this  iiriTii<Lpt», 
land  whioh  bare  boon  LMt  to  mo  by  Mewn.  Lning.  Whitrton, 
[and  Ihnrn,  which  oro  {n«lrutneut«  omployed  for  mouurine  nlt^r- 
f  iMtifiK  corrDnw.  « 


;-%^^ 


t'l..,  s. 

In  then  inirtruiaeiiu,  Fijc.  8,  a  smnll  plato  of  *oft  Iron  U 
oUacbed  to  an  aii«  whicli  pawM  through  tho  contra  of  a  bobbin  in 
•uch  a  mannsr  that  if  the  iron  b  dicplacod  from  tho  oontra  to  ch« 
F  odji*  of  Uio  bobbin  that  moTomenl  la  indicated  by  u  iiewllsi 
LBmim,  when  an  aliomatini;  curr^'iil  is  pa«ed  throuich  the  coil, 
forma  are  bronjrht  to  baar  on  llie  iron  lending-  to  displam  it  from 
tliu  centre  to  the  odm  ot  the  eoil.  A  u'eij{bt  in  ao  aminaod  a*  to 
,  naiit  tbw  Bioveioeut,  and  tbo  tnitiqmont  oiuy  bn  nallbroMd  of 
nc  ooireal  olrent^tha,  and  coimtituieai  what  i*  cnllod  tho 
Bvity  toflbniBMnt,  boeauaa  no  ■jirinn*  nro  D«ed  In  lt«  oon- 
nmclion. 


i       3 
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Another  rcry  aimiliiT  tuatnamont  U  th&l  d«t'i*ed  br  Von 
Dobronolaky.  In  thia  InMniinont,  which  la  intended  foe  Che 
■DOaaaremont  ol  alteriMting  currMitM,  there  ia  a  codi  of  wire, 
FtK-  0,  and  Id  thia  coil  ot  wire  («  nupended  a  very  alonder  tfag- 
nSQt  ot  Iron  wire.  Wbon  an  altomatini;  current  te  panaod  tbroatjb 
tho  f)3i,  tbo  iron  i*  dt«wn  down  Into  th«  coil  owing  to  ilie 
UDdency  It  ba«  to  idot*  from  w«ak  to  alrone  plaom  in  the  fiold. 
Thia  movuuMtit  ot  the  iron  b  ie«iet«d  by  the  uravltv  ot  »  suiatt 
weight.  A  needle  att*clied  to  the  aiis  whioli  cvrie*  tno  frafrment 
of  Iran  wir«  movcn  ovar  ■  jfraduated  Miale,  and  tbe  instrument  can 
bo  calibrated  a>  aa  altcraatinK-carrenl  ammeter. 

Another  Inatrument  depending  on  the  nine  jirineiple  is  that 
of  Kaldor.  In  tbi*  Inttrumcni,  vhich  rcMmblea  in  Kcneral  con 
atructlcn  tho  amoiotor  of  Eiiliii  Thomaon,  tliere  a  a  fixed  coil 
tbrOURh  which  the  current  to  be  mewvted  puaes,  and  on  an  ajiia 
(lawinc  Ihroaith  ihla  bobbin  tliere  la  Dxed  ■  •mail  pinto  of  iron, 
the  Ami  of  tfc*  btndor  M  madfi  flrongor  kit  one  juirl  than  in  other* 
bj  pladu  a  fixed  plaU  of  iron  in  l,hno|>«nlntf  ot  tho  bobbin.  When 
a  eunvfitla  pawtd  tjirou^  tbo  coil  tho  movublc  pinto  of  Iron  Ik 
drawn  towarda  the  lized  plate,  nod  in  lo  doing  torn*  roond  IhO 


ATjs  to  whidi  it  la  ftttochod.  A  iieedlo  fiu>t«ned  to  tho  otb  move* 
over  a  divided  Kale. 

A  fourth  inatrumeol  depending  on  the  Gl«c1,romn(nietic  pHnt^iple 
is  Ihnt  of  ilr.  Evenbud.  uf  whiEli  I  \ia\o  «iiitii|>1u<>  lonl  me  by 
Uc«Bre  (iooIdcD  and  (.'o.  In  Evor^iheiVir  allvmntiaf;  current 
nmmoler  there  la  n  fixed  coil  of  wli«  through  which  nn  niia  nuwen, 
This  axis  cnriioa  a  nnall  pleoootaoft  iron  liken  hnmmor.  which  ih 
fixed  to  the  axla.  Within  tbo  ooil  there  are  two  aoli  iron  cJiook«, 
and  between  ihoM  is  tortaed  a  ttroait  maffnetle  Hatd  when  a 
cufrent  paMU  tbroii^b  tbo  coll*.  Oa  peaaJnir  tbo  cnrr««il>  t&o 
movable  pieca  of  iruii  )n  rlruwii  down  between  the  two  Ried  cibeeka, 
and  thia  movement  it  reaitied  bv  a  weight  carried  on  tJiO  axia. 
The  piece  of  soft  iron  therefore  l^toa  a  doCnlWi  pooition  under  any 
tpTcn  current  whicli  depend*  on  the  rolsliio  torcoa  acting*  upon 
tho  pioc*  of  aoft  iron.  In  them  electromaKnolio  tnirtrumenu  it  ia 
ini;>otUint  to  know  that  in  cmploving  tbom  loraltemntinii  concnta 
I  ho  innjorit)'  of  thorn  hnra  to  bo  cnlibralod  for  tbe  portioulat 
(T0i)u«ncy  at  which  they  nr«  to  be  uikiI.  We  muat  not  take  it  (or 
erauted,  in  u«iii^  nn  iiKirnuinitof  this  cloaa,  that  ila  readlnffa  will 
beidentioal  foraIi4<rnntiiig  oun-enta  of  ditforant  frai)u«Qolea.  In 
the  Evenhed  auimeter,  however,  a  oompanaaUon  !«  urovided  to 
meet  this  difficulty,  and  to  make  tho  lniitrnment«  fci^  idcntic^al 
LndiealMn*,  although  the  fro<)iioncy  of  thoaltomating  ciirtont  may 
be  rariod.  The  working  coil  M  •bunted  by  an  Inductive  (hunt- 
thin  ahuiit  lAboi  aliaut  6  per  ootit,  of  the  total  curreiat  ae  direct 
ourrcAia,  but  only  about  2  (>«r  cent,  aa  alternate  current*.  The 
result  it  that  tho  wni  kin(f  coil  takes  2  or  3  per  oent.  more  current 
with  atteroftto  ourrniil*,  and  eliminalea  sny  error  duo  to  «ddy 
OUrrenlH  «ol  up  In  tho  Iwbbin  frnme  and  canci 

Beforo  Itmvini;  (hi? •object of  olcctri>mn^netic  inatriiiiientH  (or the 
meuuiemenl  uf  ntu<rniiting  curionu,  T  may  [loint  out  one  Inaltu- 
iiient  befcic  me  which  ctui  be  employed  for  the  meanureoient  of 
■uch  email  currents  na  thoae  produced  by  ■  telephone^  In  thia 
iQitrament  there  is  a  £xed  coil  ol  wire,  and  in  the  eoncro  of 
thia  coil  if  auspended  a  vory  Rmall  fragment  of  aoft  iron  wire 
with  it*  axIa  inclined  hL  hii  nnf-le  uf  (5deg.  to  the  plane  of 
the  coil.  The  wire  l»  hiriid  up  by  a  cocoon  fibre,  and  lij  niiwoB 
ol  H  little  traKnieiit  ol  mirror  attuchod  to  tho  iron  wo  can 
dotpcl  th«  hninllMi  moieinenl  oF  the  itcn.  On  coiinocliiie  a  lele- 
|>horiu  to  the  ixiil  and  vinginj;  orapoakmK  CO  It,  you  nee  that  the 
iron  noodle  in  dpfleotod.  The  altomatinK  currant  jiroducod  by  tho 
teloiihono  passing  through  the  coila  of  tbe  Inatruuiont  creates  a 
mai(iietic  ueld  in  the  iniArior.  and  tlio  frai;iiiont  of  eoft  iron  wire 
tenda  to  turn  round  ao  a«  to  place  its  groate«t  longtlis  in  tho  direC' 
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tion  of  the  field  of  the  comer.  Heoeo,  the  prMence  ot  a  ■moU 
attemntinK  current  con  be  delocted.  By  uutkine  aoitabJearranKe- 
iiiunla  ana  euflpendEn^  tbe  fragment  of  wiro  by  a  [|unrtz  tibro,  it  ia 
poMiible  to  make  an  inetruoienC  Huffioiently  aentitive  to  measure 
the  millionth  paH  of  an  ampere. 

I  now  (inaa  on  lo  conilder  tbow  instrumente  for  tho  meoaaremont 
of  alteinntin^  currente  of  Etroneth  which  depend  upon  tho  thermal 
principle,  thnt  is  to  say,  depend  for  their  action  upon  tlio  heatlnv 
of  a  conductor  throai;h  which  the  current  panAm.  Tho  fimt  of 
theeo  which  I  will  dwcribo  i«  tho  one  which  i«  called  tho  twisted- 
•tiip  ammotci-  of  I'lofn,  Ayrtoa  and  Perry,  In  thi*  inM.nimont  a 
atrip  ot  platinoid  I*  Ktretoliod  between  two  nuiiporlo  »nd  twiiited 
round  in  the  middle,  so  that  the  two  halved  of  the  strip  form  right 
and  left  handed  spirnts.  When  this  la  dune,  und  the  rtrip  Hiod 
at  Ite  two  extremitioe,  if  an  olootrio  current  in  posiwd  through  it. 
luid  beata  it,  the  strip  tendii  lo  twist  up  more.  If  an  mdox 
needle  !■  attnohod  to  the  caiitro  of  tho  strip,  then  tho 
paasage  of  h  current  through  tho  atrip  may  bo  made  to 
cause  this  needle  to  move  over  a  scale,  and  tho  ponlion  of 
the  noodle  nt  any  extent  lo  indicate  the  current  froliK  tbrouKh 
tho  striii.  If  the  strip  is  onclooed  in  n  tut>e  made  ono.thlnl  ot 
iron  and  two-thirds  of  brata.  the  ends  of  the  RtrIp  belnj;  attached 
to  the  end*  of  tbe  tube  by  an  insulating  support,  then  no  raiaini; 
or  lowering  ot  the  temperature  of  the  strip  and  tube,  ae  a  whole, 
will  afloct  tho  length  ot  llie  atrip,  and  hence  Huoh  an  orranRemeob 
will  constitute  a  componMLtion  (or  eiMrnal  temperature.  U.  how* 
ever,  tho  «trip  be  tuppowod  to  be  oooled  or  heated  apart  frooi  the 
tube,  it  will  untwist  or  twist  up  more.  In  onler  to  he  able  to 
obMrte  tho  movemcnta  of  the  strip  relatively  to  the  tube,  a  slit  i* 
to  be  out  in  the  aide  ot  the  tube  throouh  which  the  noodlo  attachod 
to  tbe  otri^  can  project.  In  tho  real  matromaat  the  tnb*  contain- 
ingtbestnp  ia  fixed  on  to  a  stout  bracket  wbleh  divide*  it  Into 
two  ports,  the  oomponnd  tube  havine  tho  same  coefflolent  of 
ox|)anirion  as  pUtioold.  A  noedlo  nttacbod  to  tho  centre  ot  the 
■trip  projects  through  a  cut  In  tho  tubo,  and  move*  over  a  divided 
■cnto.  If  a  cnrront  is  pnaaod  through  tiiO  ttrip  ft  hc«!e  it.  and 
afcor  a  ahoit  time  tho  atrip  OMumM  s  certain  dennite  Ccmpsrntur« 
which  In  Attained  when  there  is  a  bulnuoe  botuccn  the  rate  at 
wliicb  tlie  heal  Id  generated  in  tho  etrip  and  the  rate  at  which  It 
is  radiated  to  the  walls  of  the  encloaing  tube.  Accordingly  thera 
U  a  deftnfte  potitlon  of  tho  needle  corresponding  to  any  particular 
mean  square  value  of  the  atrangth  of  tho  current,  and  by  paMlBK 
Ktoady  currenta  throui;h  the  Inotmnent  il  can  be  calibrated  for 
ow  with  nltemalinz  cuiremts.  Such  an  amperO' meter  can  be 
mode  to  read  from  i£out  ^  to  1^  amporoa,  roadtni;  by  hundndUui 
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o(  All  amgiera.  For  Ih*  n»Aj  mMKurMnent  of  Bmittl  cnrronte  th« 
huttriUMnc  la  eonmilaitt  bol  Ibert  mm  coriain  dilBoultlM  con- 
naCiMd  viUi  lt«  MM  wkieh  nrv  Mmoion  lo  all  nuch  Uiermal 
ibatramanto. 

\V«  iniiy  n»il  t*ho  not«  of  a  nay  iageaiout  liot.»trip  anun«t«r, 
invonled  by  t'spMiii  HoWnn,  Mvcral  emmple*  of  which,  knt 
by  MMan  I'ltkin  und  Co.,  ato  bofoi'o  mo.  In  tbi8  inntrumont 
thertt  we  two  moUl  •trip*,  v"!  (neo  fix-  10)  o(  <^)>a  *<tinn 
iMigtli,  ••ction.  and  nutWwL  Thom  •tri|iB  ure  fneWrioil 
U^rathar  bj  riiou,  or  otherwiao  Becnred  tt  the  [loint  E  (m«  Irig. 


Pio.  II. 


II),  Mid  tbajr  u« &1k>  laaton«d  at  the  o[>her  «ntlii  u>  ^o  fmmoworh 
el  tho  Inntrumont.  ThoM  atriixi  at  mutAl  lav  e»ch  of  Ihcm  of  n 
hentahoc  Bhapc  and.  from  pro|»r  termiaKla,  a  ourrunt  can  bo 
pMMd  tbrouKti  onn  of  thono  itriiin.  If  thin  is  the  oaiw,  Uie  strip 
noOmM  faeat«<l,  and,  If  nna  nl.rtii  w  houUd,  ooylhe  top  on«,  whiltd 
th«  other  one  r«iiini  nx  inaGtically  at  the  Maine  lenKlh,  Iho  oompounil 
strip  will  b«  ubli^-o-I  to  aounie  a  now  jioaition,  aa  indioat«il 
by  lheiluit4Kl  linen  in  Pif-.  11.  This  dt»to(tlon  of  tho  componnd 
■mp  ii  mwle  to  alT«(>t  a  gyvt«ni  of  1ev«r«  which  mnltiplici  the 
moUon ,  and  on  index  arm  may  thereby  be  eauMd  to  snove  oi'or  n 
•Colo,  or  ta  more  a  wtitine  pon  over  a  revolTiDg  cylinder  It  will 
be  Kon  thai  ■  Konoinl  ri»o  ot  tcm|«ntvre  olbolb  strip*  "Imul. 
taneously,  Huch  a*  would  be  pioduood  by  taking  the  Uislrunient 
faita  *  wun  pIsco,  witl  not  anoct  tho  form  of  the  comjiouDd  atrip, 
riooe  eech  strip  lengthen?  eiitiaMy,  and  thcrcfuro  there  will  be  no 
taming  morenient. 

PLAN 
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tn  Fig.  IStrohavon  plan  nhowinu  tho  horatuhoo  »haiied  itrip, 
the  endi  of  which  are  attached  to  inaulaled  blocki  of  motal,  which 
form  tho  termlnalii  of  tho  instrument.  Thn  conttolUng  (trip,  which 
!■  fiulonod  ondernenth.  and  in  indicatml  by  tho  lotlcr  It,  la  a  plain 
atrip,  riveted  at  one  end  lo  A,  and  the  ottier  end  to  an  Insuiateil 
piece  earrled  on  the  terminal  block*.  Suoh  an  arrsoii^iiient  of 
conpoand  strips  may  be  employed,  not  only  as  an  alternating- 
current  ammeter,  but  aa  a  means  for  closing  the  circuit  when  a 
carrent  is  increoaod  aboie  a  certain  amount.  A  recording 
amraetei  made  on  this  principle,  which  in  an  eiceodinsly  nmple 
and  effoctivD  inttrumcnc  for  recordinff  the  itr^ii^th  of  liLTge  alter- 
naltng  curroau,  and  tho  rigidity  of  the  itrin  cauica  the  ammotor 
to  be  remkrkably  dead-beat.  In  the  next  locturo  1  »hall  pro(>ood 
to  daeerlbe  how  these  prlnclploa  are  «a)i>Ioyed  in  the  conatrurtlon 
of  liwtruments  for  (be  meeMarement  of  alternating  .currant 
prMiDre. 

LECTURE  IL 

Tn  IbunmsMKKT  or  &I.TER>ATINO-CuKaE>iT  Pkkisu&b. 

Beter*  proceeding  lo  diacoai  the  various  types  of  practical 
inslruiDunlfl  for  mcniurinK  al(«niatin|; -current  nreesure,  it  la 
nocesBary  to  pay  attention  for  ooo  moment  to  a  distinction  between 
electric  circuila,  I  ahati  have  to  omplov  frt^iuently  the  phmaes 
inductive  and  non-inductive  circuits,  and  1  wUh  you  tob«  iwrfwitly 
clear  a*  to  the  eiaot  inewning  ot  these  terms. 

Brery  eleotrie  oonduotor  has  the  projierty  ol  producing  a  disai- 

pellonot  energy  when  an  electric  current  ia  pawed  through  it, 

Lwid  it  liss  klso  the  property,  as  a  natural  consequence  of  the  otwve 

ot,  of  pnxliioing  a  fall  in  ptwiiure  in  the  current  (ailing  through 
II  we  ooneider  (or  ome  momeol  a  oontinuous  curront  flowing 


through  ■  coriiduotoT,  tlien  It  by  auttable  meana  we  meimute  Uie 
potentia)  at  boUi  ends  ej  this  conductor,  we  ftnd  there  b  a  fall  in 
potentinl.  or,  aa  it  ia  called,  n  drop  in  pressure  down  the  conductor. 

The  numher  by  which  wu  miict,  multiply  the  *tr(in(ith  of  the 
current  in  am[>oros  to  obtain  the  fail  in  pressure  me)t*iirod  in  volts 
is  l.ho  nomoricnl  mooauro  of  tho  rmistanoe  ol  that  ciiuduclor 
in«asureil  in  ohma.  The  rate  at  which  energy  is  bcint'  'liwijAted 
in  that  con<luclor  in  iiunioricnlly  moeaurod  in  watta  by  tlie  prvduct 
ot  this  rwixtHiico  enil  the  wiunro  of  tho  strength  of  the  current. 
So  far,  all  is  simple  wlion  we  are  dealinc;  with  unvarying 
carrants.  If.  howoi-er,  we  are  usIdk  alternating  currents,  then 
we  ahould  not  find  that  tJio  product  of  the  reeistejioe  of  the  circuit 

and  Uie  ^vxt^xt  ecjuare  ralue  of  the  current  gareua  always  t^e 

•Jlatuii  equal*  Tialae  ol  tho  drop  in  rolta,  neither  would  it  bo 
Mwaya  true  that  tJie  product  of  the  resistance  of  the  circuit  and 
the  mean  square  value  of  the  current  would  give  us  the  toonn 
value  of  the  power  taken  up  in  that  circuit.  In  other  words,  the 
drop  in  I'olta  which  would  actually  be  observed  In  the  case  of  an 
a  item  nting- current  circuit,  osfiocially  If  it  is  a  circuit  wrapped 
round  iron,  is  more  than  can  be  uccount^iJ  fur  by  the  simple 
rc-niataiice  of  tho  wire.  Wo  tind  wc  have  in  thii  case  to  '.4iko  into 
account  another  i|unllly  of  tho  circuit,  which  ia  culled  its 
suit' induction.  In  the  CASe  of  fiuch  a  circuit  tho  numbot  by  which 
wo  hiivo  to  multiply  the  ^mten  ri|uare  value  of  tho  current  to 
obtain  tho  v^mean  laiuaro  value  of  the  Fv.M.P.  i*  tho  measure 
of  what  ia  oaltod  the  impedance  of  Ihnt  circuit.  We  can  alway* 
moMure  the  roslstonco  of  a  circuit  by  means  of  a  Wheatetone'a 
bridge,  nnd  if  taking  any  circuit  wc  Hnd  thai  when  an  alternating 
current  In  pnwod  through  it  the  ratio  of  tho  ^meaa  square  value 
ot  the  ilrop  III  volts  down  that  circuit  to  tho  ^'mean  square  value 
of  the  alternating  current  llowing  In  that  circuit  la  greater  than 
the  true  rc^intancu  of  that  circuit,  tuch  n  i-lroult  la  called  an 
inductive  circuit,  and  the  nbuve  ratio  is  »  numoricnl  measure  of 
its  lni|iodal>co.  1  Caii  beat  illustrate  thie  by  an  example.  Twx> 
wiros,  one  of  (ilntjnoid,  and  tho  other  of  luunganeso  steel,  were 
wound  Into  siiirola  round  a  wooden  fraiike.  Bacli  of  tJiese  wires 
wiu^  about  'JAit,  long,  and  mode  40  turns  round  the  frame.  In  the 
first  place,  a  continuoiia  current  was  inasoil  through  each  wire, 
and  thv  lali  in  voIIk  down  each  wirn  curofully  niouured,  the 
magnitude  ol  tliu  current  in  both  wire*  U^iiig  hik*.)!  an  ampere. 
The  dro[i  in  volta  ilown  the  platinoid  coil  wa*  67  9.  i«id  down  the 
manganese  coil  767  volta.  Accordingiy  the  ratio  of  volte  to 
currenta  in  the  fititt  place  ia  8t'66,  and  in  the  second  case  99'S8. 

This  being  done,  an  a]t«rnBtii<g  currant cfUie  aaine  •Jmt»n  Miuare 
value,  us  measured  by  a  Kelvin  balanoe,  whs  ua#w<d  through  the 
two  ooila.  The  tall  in  volts  down  the  platinoid  colt  was  found  Co 
be  US  a,  mid  down  tho  manganeae  steel  coil  f)0*T  Those  wore  the 
mean  enuskre  values.  The  ratio  ot  voile  tocurrent  in  the  first  ease 
ia  bberMote  8S'4 1 ,  and  in  the  second  ease  100.  Thene,  theraJore,  are 
the  impedances  ol  th«Me  coils,  end  It  is  seen  tbat  in  each  case  tho 
impedance  exceoils  the  rueistanco.  The  tmiuoncy  of  this  alter, 
nating  current  woa  108,  and  therefore  these  colls  form  slightly 
inductive  circuits.  I  shall  [loint  out  presently  tho  manner  in 
which  prnctically  non-lnduclive  circuits  may  M  obt«ined  ;  bub 
meanwhile  it  la  lufBciont  to  remark  that  if  an  Iron  cere  had  been 
Inserted  in  either  ot  tlie«e  colla,  it  would  have  groatlr  Increased 
the  impedance  of  that  coiL  It  ia  always  posfibto.  however,  to 
MoertAin  whether  the  iin|ie>lance  of  a  circuit  dilTers  from  Ita 
raeletenoe  in  mtinorlcal  value.  If  it  dooti  not  to  any  sensible 
extent,  then  the  circuit  ht  cilled  u  non-inductive  otrouil.  If  the 
impedance  is  greater  than  the  rusLstanoe,  then  the  circuit  is  called 
an  inductive  circuitL  There  are  many  cases  in  which  inductive 
citouits  cannot  be  employed,  but  in  which  we  muat  secure,  by 
some  meana  or  other,  a  practically  non-inductive  circuit.  Such  a 
non-inductive  circuit  con  bo  formed  of  a  scries  of  incandescent 
lam)is,  and  for  Inrtior  currents  it  can  most  conveniently  )>e  obtained 
by  uaing  rodi,  formed  of  a  mixture  of  plumbago  and  lireclay,  mixed 
in  projici'  proi>ortioii»  lo  aocui-e  the  neceiwiiy  renlMtAiice,  and  thod 
baked. 

Turning  now  to  thequeetion  of  tlie  measurement  of  alternating. 
current  pressure,  we  will  consider  the  various  types  of  inatrumenle 
which  can  be  used  for  this  purpose.  In  the  6r«t  place,  any  one  of 
the  class  of  elect ro-dvnamomeicr  initrumente  or  electromoKnelio 
instruments  described  in  my  last  lecture,  which  can  be  wound  with 
vory  lii>c  wire,  so  a*  to  make  n  current.- measuring  instrument  of 
hign  resistance,  can  thereby  become  an  instrument  for  the  oom- 
parison  ol  allematiTig-ourrent  iire««ur«,  providing  tiiat  certain 
precautioni  are  employed. 

In  the  lint  tilaoe,  we  may  make  a  high-re^i«t»nce  dynamometer 
by  winding  a  dynamometer  with  a  wire  ot  high  specilic  roaistanee 
and  of  neae^uary  length.  The  ini|>«lance  of  this  initruracnt  la, 
thorcloro,  a  tiicd  ijuantity,  provided  that  we  ore  dealing  always 
with  alternate  currents  of  the  same  froijuency.  Tho  indications  of 
tho  instrument  are  indicative  of  s^nican  square  value  of  the  current 
flowing  through  it  ;  j.iid  honco,  by  what  has  been  above  aald  as 
to  the  detlnitiuii  ol  iin]>ed&nce,  it  follows  that  the  Vmoan  square 
value  ol  the  allornatiug-uutient  pressure  at  the  terminals  of  tbe 
Instrument  will  also  be  given  by  the  inatrumentiU  reading. 

InothernMtda,  wecan  take  such  Dhigh-rosietanco  dynaTnomel«r 
and  can  graduate  it  for  alternating  pressure  to  any  given  fre- 
({uoncy  :  but  if  the  dynamometer  has  an  InipeitAnce  which  dlffom 
Booaibly  from  lis  true  tosistanco,  (hen.  if  calibrated  far  alternating 
current!  ol  one  frequency,  it  will  not,  in  general,  be  identical  in 
Its  lndlc«tiuiu  for  alleriiating  currents  of  dillerenl  frequency. 

We  oan,  however,  nearly  always  secure  the  condition  that  tlie 
Lmpedanoe  oJ  such  an  instrument  shall  diOer  by  very  little  from  its 
true  resiatance,  and  then,  when  onoe  it  bos  been  calibrat«d,  by 
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tMting  it  ytith  kiwim  aaruying  preamrts,  il  will  enable  _a«  _ta 
taowKalUnirtlag.carTCnt  pr«— awglring  o»  theit  ^mean«qau« 

In  enter  to  oM«ui  lb»  DtOMMry  neii'Loilucllvo  qnolilf  in  iiKh 
■a  inBtrnmCDt  it  i>  mnmUy  nMesMry  to  pUe*  the  ^rontar  part  ol 
tlio  rsnaUoM  oT  the  instramoot  in  Uie  form  ol  a  noO'lniloclivo  roll 
of  platiaoid  wire,  which  ii  pUc«d  outnde  the  instmtneat.  and  Uien 
to*  conitirfarKblo  citont  wc  mkfbe  aaoiiiicing  H^nsibillty.  The 
■erne ■Utoinonw  ore  trocwich  ragard  to  the  pinvioyinent  o(  (he 
•lM>trom^n«tlc|>rlnclpIelii  tliaeon*tn*ctionoi  BliomatiDScarrenl 
voltfaeMr*.  In  ell  tht  InMrumonta  dofcnbod  in  017  fanner  lecture 
SieaiMM'e  dynsmonMlent,  tlie  alMmMiot;  •currant  ammBters  made 
by  Haider,  Bverahed.  Blihu  Thomson,  and  Dobrowolakr.  c«a  be 
oaorerted  into  nltemating-oumat  Toluooun  by  winding  tbem 
with  rerj  lii^-Ntutuoe  wire*,  patting  tkat  redaUnco  in  iba 
form  of  K  BH-iKliiettee  ranManm  MeocCawd  wiUi  the  meaauring 
put.  In  Bverahed'a  onrraot  voIt-amBiater  Ittera  la  a  oampensa- 
Hot)  lor  froinenr^f  wbicb  ia  worth  noting.  The  voltmeter  coil 
kuplaood  inaertea  withit  acoU.theierminolBot  uhicharesbiinied 
bf  a  oondaoaer.  ThU  ihuntcd  condetiMr  hnn  the  (■roiwrt)'  of 
BWittaliaiag  the  aell'induotlon  of  the  voltmocor  coil,  and  if  pro- 
perly adjiuled,  Um  inatrsaent  may  be  mode  to  aire  ideetical 
■cole  iBdioaUons  for  altamatinf;  jiraaaiirai  ot  widely  different 
fragiMneiea,  and  be  praotieallT  OompenMtied  tnr  freqaency. 

nndng,  then,  to  the  inftruiueiil*  lor  ih«  meanarnnieni  of  olter- 
iMtfiia  EJd.r.'«  in  which  the  thenoal  }>riiiciple  it  oinployod,  wc 
have,  Ant.  the  waU^kiMwn  Ciinle-w  volinielvr  nn  a  typical  tnitiu- 
ment  for  iIm  mMOBmncat  of  ouch  altctTiAtini:  pneeoree.  In  ihl« 
laBtmneat  a  platlitaro<idlvcr  wire,  of  about.  .'iOCi  ohme  reaiHl«noe, 
is  aUVtobed  in  a  tube,  and,  for  tho  falie  of  coiiipa«tneea,  the 
win  it  foMed  beckwarda  and  forwardn  four  timea  over  small 
ivory  p»Uer>-  One  and  of  thii  wire  ia  fiied,  and  when  a 
cnneot  ia  aent  tbiewh  the  wire  it  boconiea  heated,  and  it  otiain* 
■  final  twBperalare  U  tlie  carrent  paaadng  tiirouxh  it  ia  constant, 
lbs  wit*,  tbeicfote,  daoKalee,  and  the  expanahin  ol  Iho  wire  ia 
rnoamrad  and  detected  by  a  multiplying  cear  of  the  totlnw. 
kind.  Tlie  dongatjon  of  tho  wiio  la  nioilc  to  cnuae 
Tk  "fwrolatlOB  of  a  mochanism  consuiling  ol  ao  intercfwr  of 
wheak  and  plnlona.  aod  to  the  but  asie  of  tlie  aeriee  sn  incllCHtlng 
needle  lis  sttacbed,  moilni;  over  a  divided  diaL  The  wire  haa  to 
be  beld  in  a  tube  or  fnune.  and  there  are  tvo  typea  of  this  inetru- 
meat^  oJled  respectively  the  rod  and  the  tube  type.     In  the  rod 


Hi 


na.  V— BnMin  VollineHn-. 

type  of  inttniineat,  which  ■■  the  eoaieal  to  manufacture,  tho  plnti- 
BWH-«i]ver  wire  ia  kept  extended  bv  belnj;  taatened  to  two  rodi>, 
fbnned  onethird  of  Iron  and  two-tlilrda  ol  bra**.  Tlio  uhols 
faMtomaent  b  then  encloaod  In  a  bmas  cae*.  Whan  the  current  is 
I  tiirongfa  tho  wire  it  liewt?  it,  and  t)io  rod'  become  limited 
by  radiation  frem  the  wire.  It  tiiker  a  cerljiin  lime  before 
[tbe  rod*  settle  down  inie  a  (ttiiil  ntate  ot  temperature,  in 
vblefa  the  boat  received  by  them  if  «|un1  to  the  heal  radiated  by 
a.  Untjl  thi*  ie  the  case,  tlio  intitruniont  doea  not  come  to  ilji 
I  reading.  In  the  other  tyoo  of  innirunioiit.  eal!«l  the  lube 
nnnent.  the  wire  ia  attached  aimjily  to  tho  Inaia  and  iron  tube, 
rhich  forou  the  ciuc  of  the  inatrumcnl  In  thia  tatter  type  the 
utMde  lube  airivca  very  murli  more  quickly  nt  ita  Anal  atale  ot 
rat«re,  and  henoe  the  inalr-iiniento  of  tho  tube  tyjio  are 
aUe  tor  aoourate  work  on  account  ot  the  facl  thai  Ihey  thus 
iiDueh  mora  qulcfcly  to  their  linsl  reuclio^p  when  put  upon 
the  clreuitat  The  ediaoD-Swan  Company  manufacture  a  ty[.>«  of 
Chrdew  i-eltmeter  which  is  earner  to  elrini;  than  the  ordinary  tuhe 
Instrument,  and  }-el  haa  all  tho  edvantaKe*  of  that  inBlrumentt 

Aoothiv  diaadvaDtuo  which  the  rod  tnatrumcnt  pooaeasea  is 
ibal  tbera  ia  genemlly  a  conaiderablo  DOgative  variation  of  the 
■aadle,  on  taking  off  tho  enrreat.  Tho  rod*  do  not  oool  aa  qaiekly 
•a  Um  wir«^  and  therefore  when  Uie  current  i*  tahon  off  Iho  noadfe 
goes  ba«h  beyond  the  lero  of  the  scale.  The  inBtminetice  are 
geosg^ly  made  for  reading  presaures  (rom  40  to  130  rolte.  In  the 
BDanafactur*  ot  the  in«trun>euu  the  wire  has  Bnl  to  be  carefully 
i^ad  by  pQtting  curienl  on  and  off  for  aome  time  nt  intervela  at 
one  tninute.  so  as  to  heat  and  cool  the  wire.  In  Uiii  wny  n  cvrtain 
variaiioo  inexpannoo  ingot  rid  of;  ud  tjiepjatinamailver  wire  ia 
brougbt  intoa  oondition  tn  wiiicb  it  always  ia  theaamo  length  and 
the  Hine  temperature.  Theee  Caidaw  voltmetera  are  reaJlv,  of 
ooutse.  alternating -current  ammatare  which  takeaenrrenl  of  about 
ooa-thiid  of  aD  ampere  at  100  volta.   The  Inslraiscnt  oi  this  range 


therererediHipatea  a  power  of  90  wBUa.aad.aa  I  diall  point  otillaUr 
on.  hoi  tbs  diMdvantaga  of  waation  a  oonsiderabia  amoant  of  osacgy 
if  kept  contiauoualy  upon  the  rireoil,  but  when  earefaUy  isada  m 
Cardew  loltmotcr  ta  an  Inalranioot  of  Kroat  value  for  tiMasnriBg 
idternatine-Rurrent  prsawira.  A  special  form  of  thia  Cardew  volt- 
nMtar  \»  sTeo  made  1^  Ibe  Kdison^Swan  Company  tor  oaglno-room 
purpoaaa,  the  dial  of  wbleh  ie  vary  large,  ana  which  is  gradaat«d 
say,  from  80  to  110  voile.  In  this  way  eucb  a  graduation  ie  given 
to  the  iiutrument  that  a  variation  of  ooe  volt  ohi  be  easily  aeon  at 
a  ooruiderabte  diatanca.  There  are  eonM  modificationa  of  tha 
t'ardew  volttnot«t  which  are  uaoful  in  measuring  Tcry  anuU  alter. 
tmting  K.M  ¥,'*.  auch  aa  the  loltmcter  of  ('opCnin  Uoldcn.  which 
you  will  see  amongaC  tho  inatmaeAte  leal  by  Mr.  Pitklo.  In  this 
iaetrutuent  a  ohort  and  very  fine  platin  em -silver  wire  i*  »tr«(«hed 
between  two  aupparta,  and  It  la  ke|>t  laiaied  la  tho  middle  by 
mean*  of  a  siniJI  xprini;  (Mne  Fi|f.  U  To  t£o  oantra  ef  iha  wlraia 
attanhed  a  ihrwul,  kIki  HttJioM  at  tJie other  end  to  tbe  aida  of  a 
URiell  mirror.  II  Uie  sag  of  tlie  wiia  increaaes  or  diminishee,  the 
mirror  is  more  or  lens  pulled  round.  When  a  camnt  Is 
paaaed  througb  the  wire  il  haata  it.  The  eog  iocioaeea 
and  the  nirror  ia  moved  It  I  apply  a  very  ■mall  cur- 
rent to  the  terratnata  of  the  instrument  before  me,  given  by  a 
sioafa  cell  of  a  battery,  you  see  by  tho  movement  of  the  spot  of 
licbt  upon  the  acroon  that  the  instrument  ta  capable  of  detaetinga 
verv  amall  difference  of  gireaauro  between  it*  terminala,  and,  lo  faet, 
■OCR  an  Ina^cuinoii:  l>  ca|>abla  Of  nieaaurlng  one-hundredth  of  ■ 
volt  nllamatlB^  premure  This  innrement  will  measure  fritbant 
an  external  teeislanoe  from  noUiiiig  up  lo  two  volt*  oonvenienlly. 


■'^'AaAvK  - 
no.  1— Ler4  Krliin  « 
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and  by  putting  the  *:ilcriiBl  laaiktance  In  imiicii  with  it,  and  by 
employing  a  long  ray  of  light,  the  instrument  oan  bo  made  l« 
Indicate  pieniuroe  of  any  reijuired  voltage  with  erant  accuracy. 
Captain  Uolden  hoa  oonverted  Lhe  above -'lasori tied  im-trnnionl 
into  n  useful  iwlf-tettiKteritig  txiltmeter  making  n  p!iii'ii,:<.4ihia 
record  ol  variation  in  proaauro.  Thi;>  is  achieved  b>  li.'iin^^  tlie 
ray  of  light  ivtiecloil  front  the  mirror  fall  upon  u  ru^<jlMn>;  ilium 
covered  with  pbotni^rnphi':  )>aper.  The  drum  turtia  round  hy 
clocka'ork  once  in  'J4  hours,  and  llic  ray  of  lif(ht  matLis  a  photo- 
KtapMc  rccotil  of  ilio  revolving  pa|ior  by  u'hich  uny  variatioa  in 
the  preaauic  t>  >i«tci'tc<l  and  mcttsuFod.  A  similar  low-voltogo 
thermal  voltmeter  ia  conatructed  for  uao  with  secondary  batteries 
for  measuring  the  t^.M  F.  ol  each  cell.  In  using  auch  thermal 
voltmeter*  ii  in  iiecesaarr  l«  avoid  convection  currents  of  air  In 
Iheencluiting  lube  or  ease.     In  usiBg  •  Cardew   voltmeter  it  is 

Siiemlly  found  best  to  place  tlia  instrument  with  Uio  tube  liurifuutat. 
thin  way  Ibevuriabls  cooling  eSeoleol  IheaircurrenU  in  the  tube 
are.  to  ■oms  ci(cnb.  prevented.  It  a  Cardew  voltmeter  ia  used 
with  its  tube  vortical,  the  needle  will  be  observed  to  make  amall 
movement*  to  and  fro,  oven  if  the  oorronl  ia  )ier{cctly  ateody. 
Thceo  moi'oninnt*  of  tho  needle  may.  if  they  occur,  prevoQl  the 
preaauro  (ri>ni  bcin)f  lu^ouratoly  read  within  lea*  than  one  volt. 

We  must  now  [>a*a  on  to  notice  Instrument*  lor  the  measure* 
menl  ol  kll«iriiHl-iiiic  prewiure  which  depend  upon  alactroatatie 
attractions.  These  electrostatic  inslrumonlJi  have  tor  many  pur- 
poete  very  great  odvantageit,  the  moslnotAbleof  which  is  that  they 
do  not  oooiume  power,  and  that  therefore  they  may  be  left  to  tha 
ciicuit*  indefinitely  without  co>t.  The  first  of  these  instiumenla 
irhich  1  U'dl  describe  ia  Lord  Kelvin'*  eluclroatatic  voltotater  for 
high  preaiurc*.  In  Fig.  '2  is  shown  a  aketch  ot  this  inalruniaat. 
You  will  notice  that  it  CQn*i*U  of  tour  (juadrant  ahapcd  platM 
which  are  connected  to  one  terminal  of  the  matrainont.  Suspended 
batween  these  pistes,  but  insalalad  from  than).  Is  a  padlla-ahapad 
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nminlum  dmiIT*,  whioli  awinga  on  tery  ilelicAM  pivots.  Th« 
"  I  U  ooiineclfiil  to  cb«  oihor  t«rminal  of  Uie  initrumont.  Tha 
._  DitMDt.  in  tnct,  lotcaa  a  coiiclon»oi,  of  which  one  jilnlo  U 
fiitd  *nd  the  otiier  ts  niarablc.  When  a  diffenmca  ii(  ]>ol«nlial, 
varjiag   (roio    1.000   to   5,000   toIw,  la    praduMd    boiwovn    ihn 


± 
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Pte.  1.— Unltlivllulu  ElnjIroiUiic  Volimgtar. 

tarmfn*]*  of  the  jnatrumcnt.  tho  movable  jilato  in  nttioctad  in 
belwoon  the  fliod  (ilnlc*.  This  moremont  i«  noinlocl  by  walffliu, 
wliioli  Are  liiniK  on  Iha  bolloni  o(  l.ti«  noedle. 

When  iwo  pliit<u,   In  fixed  pMlliona,   liare  proi)ilc«d  bolweuii 

b«m  n  difTorencu  of  [wUlitbuli  lh«  (oms  rtquirod  to   hold  Ibain 

iMiygiven  posiliuii  is  projiortional  to  the  Bquaroof  th«  (lifToroncc 

!  {Mtentinl  batween  them      To  the  end  of  th«Bluminium  noodlo 

I  BttMbod  a  Iont(  pointor,  moiing  over  a  divided  Mnla.  and  Ihn 

liwtrament  wgrwiuautd  in  luoh  a  man  nor  as  M  TMd  directly  in 

volt*.     Since  die  attFoction  betwoon  Che  |jlalee  depend*  apoa  the 

equaro  of  tho  potential  diSorcnce,  it  U  independent  ol  al^n,  and 
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ne.  I.— MnltleoIluUr  R'ln^truKntk  VoUnelsr. 

kherotore  the   DUrumont  worku  equally  well  with  direct  or  fOter- 
Mtiog   areuDire* :    and,    in    thii    latter    caan.   It  i^ve*    ue    (be 

VniMD  eqiukra  value  of  tlie  poleotiAl  difference   between    tlie 
'•nniuala  of  the  ioHtrunMnt. 
Another  inslnimeDt,  aleo  inrented  by  Lord  Kelvin,  bat  adapted 

Or  m««iurinR  lower  presaarea,  i»  the  multlMlluUr  dcotrontntle 
Toltmeter.  In  this  inetrameot  there  are  a  aorio*  of  (lUndnuit- 
ahn^HKl  p1ni«  (lec  Fin.  3  Mil)  4),  pinned  one  above  the  other, 
~thieh  are  rjillod  cell*.  There  ore  then  a  aorlM  of  lutddle- 
.feaped  needle*,  all  attaehod  to  a  common  axiit,  which  \t  hung 
^p  ay  *  plalinoRi-nlfor  wiio.  The  nnnnnl  poditlon  of  the  needloe 
la  jaat  outaldo  tho  •luadrante,  but  if  *  dinerence  of  iMtMitial  ii 
Ct«M«d  between  the  needlot  and  the  l-oIIo,  and  the  needle  i»  drawn 
or  ftttnwted  into  the  cells,  thia  movement  U  leauted  by  the 


toraion  of  the  ■lupoadioK  wire.  An  iDdicatiiig  needle,  atlachod  to 
the  asu,  DiovM  over  a  divided  scale  ■  and  the  instrument,  which 
can  bn  armntcod  tA  mcoiiure  from  40  volta  apwarda.  gi^t*  u't 
thoroforo,  the  Jmvta  M|uar«  value  of  tho  polonlial  ilifTereiice 
between  the  cell*  and  ibu  needle. 

In  Ibeae  infetrutnetito  there  may  be  •  very  email  error  la  reading, 
whiohiadeuendeat  upon  tho  existence  of  a  email  B  M,F.  of  contaot 
between  dinerent  mewa,  tf  the  ceUa  are  made  of  bram  and  the 
needle  of  aluminium  th»ru  U  k  eniBU  oontact  difTarence  of  potential 
whkh  ia  duo  to  thoBo  different  motola,  nod  which  mny  amount  to 
aomothinK  loan  than  half  a  veil.  Accordintily  it  will  be  found  that 
in  auch  an  iiiatrunicnC  reading,  uny.  I (H)  volt*,  tlio  reading  given  by 


r? 


no.  i     EleaiToatatle  UiIbdo*. 

■he  inatrument  will  depnnd  upon  whether  the  oellaere  |MMitiire  or 
nef^ative,  atid  a  amjtll  eorreolton  hae  to  be  applied  depeodioji  on 
the  manlier  In  which  the  inetrumonl  hiut  been  joined  up  in  cali- 
brating it.  SliiiiUriniilruiiieutafoi  me&nurin)'  |>otenliul  differoncci 
of  mueh  larger  amount  have  bcco  invented  by  Loid  Kelvin.  In 
Fig.  6  in  ahown  tho  internal  Arranftemcntii  of  an  itiAUuiuent 
inlondod  for  mROaurini;  frnm  n  to  4(i,(K)li  volta.     In   llii«  inatru- 
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rto.  0.— 0«tro(t<tiF  Vokmeur  (or  LuirTclulan  ClmilU^ 

nient  the  eleotrvelAtlc  altraetiona  between  two  plnte^  are  bnlaoe 
by  the  itTBTity  otawright.  One  of  the  plat«a  ii  a  lixL"!  iiiBiilatcd  plate, 
and  theothoramovabloplalohunftonabBlBncearm.  Tbemovooiont 
of  a  needle  over  a  xmh  indioatea  the  preature  in  rote*.  Inatru- 
tnenta  similar  in  principle  t«  the  above  nave  been  doTiaed  both  by 
Praf.  Ayrtjon  end  Mr.  ^l^l^bumn.  In  both  IhoM  in«tnimenta  the 
*nmapHncl|ilola  employed,  There  >■  a  fixe)  Inanlated  plAt«  and  a 
movable  plac«,  to  which  ie  attAohed  a  neodle.  The  eleclrmutio 
attnwtlone  beiwMD  theee  nIaWa  ara  made  t«  move  ijie  needle  over 
a  divided  floale.    Lord  Kelvin  hea  aleo  devised  u  form  of  multi- 
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/vsllBMter,  which  u  uwful  for  conLrnl'SMtinn  purriiMc*.  na 

tt  ha*  ft  verCicsl  soule,  and  the  inntiruincnl  (aeo  Fig.  t>)  l>  Intendod 
U>  bosUaohed  l«  a stritchboard.  I  may  nnw  (laiiitout  lli^iuJiantiOice 
of  timeslectrontaUcinitruincntcEia  which  1  ro(errc<]  ii  iiimiiniil  am. 
IUes.  (oir  initance.  n  Lhnrmnl  vollmotvr  tibaorbiiii;  30  wuti*,  nnil 
avconie  that  chi*  tiiattiuii«nt  U  k«pt  coiinwlod U)  the oiicuits  iii  lito 
djnamo  roouiofaoontrailBUitioii ^Ulbeyeurrouod.  t&ivetJieraara, 
raushly,  N.INHI  hour*  in  a  ytar,  thia  instrument.  nbMrbing  30  watt«, 
Tould  in  on*  y«Br  dUsipate  210  Botird  of  Triido  units  of  olMrtrio 
merjcy.  If  wo  reckon  thin  energy  u  ccMtinj;  Id.  p«r  unit,  it  ia 
widonl  Uist  thiti  inBtritment  vill  coit  'JlOd..  or  £1,  par  oonum.  to 
keep  II  going,  In  reodint;  aUamniccMiriont  praMurM  hjghc^r  ihaa 
100  votu,  a  tnuinfonner  hiu>  to  bo  inlcrpoafHJ  botireen  the  cIrcuiM 
»nd  ihe  voltinet«r.  to  rodncn  tho  prvniiitn].  Thla  tranafornior  will 
•Uo  use  np  eatirgy,  and  If  tt  takoa  no  more  thnn  t1i«  Toltm«l«r  it 
will  alio  wuta  £1  worth  cif  electric  energy  [n  tlio  coiira*  nf  n  ^ nitr. 
We  ace,  tborafor*,  that  an  elcctrodtalic  niBtruuient  iihioh  wu^te* 
no  anorvy  at  all  i«,  in  co»t  ol  upkeep,  lauch  Bn|)erior  to  th«  el<Ktro- 
IbBTtnaTar  the  eleotrotnagDetio  typo  of  instminent.  and,  in  (act, 
WD  can  aflbnl  to  tpend  n  great  dtM  morr-  on  nn  ^Iwtrostatii^  insttu- 
mont,  and  yet  effsot  a  toinl  laving  in  the  roat  of  the  e[ti(.'tric 
meaaur«uieD(«  fn  that  alatiori.  For  auppoic  wc  cnpitaliite  our  £1  at 
10  per  oent.,  we  can  then  atford  toaiinnil  £l<>  more  on  an  inatrument 
of  IbeeleetreatAtiC!  typo  than  ono  oi  Ihentnetro-thwinnl  or  the  dec- 
tmnagnetie  typo,  nhicii  waitoa  no  tnore  than  'Mi  wntta  if  wc  kaop 
UiMnm  tho  rirnuita  alwayi.  There  is,  ttierefore,  oinry  roaaon  to 
believa  Uiat  in  courao  at  time  eleotroet«tiu  inHtmnienta  lor  tho 
nieMuramenl  of  proaanre  wilt  entirely  eupersede  InetmiiienW  ol 
the  tttectro-therRMl  or  eleclromHKnetic  type,  in  all  Iboee  ca«ee  in 
which  the  iaabruiiiontti  htiTe  to  be  kept  upon  tJiecirouitaconHtantly. 
Wo  may  employ  theu  eleotroHtntic  TaltinQtcn  for  the  meaeure- 
menl  of  altarnatioc  curriin  ta.  and  convert  thorn  into  altornatint'- 
carrent  atometera  in  tho  follawinft  way.  Ijot  n  n on- inductive 
rotiittance,  aayot  platinoid  wire,  beeonatructcd  which  ia  cnpable  of 
paMini;  without  aonaibly  boattDK  the  current  lo  bo  mooaurcil,  and  let 
Ute  reetdUnee  of  this  wire  be  accurately  known.  Thon  (o  iJio  onda 
of  thie  circait  atcach  an  electroaMtic  voltmeter.  Knowing  tho 
tUfferenoe  of  pramnre  between  the  euil«  ef  the  resiatance  and  IM 
reeutAoeo,  wo  know  the  curreTit  l!<>wi(i|,-  UiroiiKJi  it.  In  many 
OHMM,  aa  In  meaxurlni;  the  primary  currunla  of  n  IranAforuier  at  no 
load,  it  la  muck  more  convenient  to  employ  farh  an  Blectroststic 
roltmeter  and  non- inductive  reaintance  tlian  any  othur  mothoil. 
Suitable  neci-iiiduotivo  rueiHtancc  can  always  be  made  by  coils  of 
plallnoii)  wire,  joined  in  pariillal :  nnil  thcic  muat  be  bo  odjutitvd 
that  Ihe  final  tompcnitiiro  they  attain  ia  net  more  thiin  n  few 
degreee  above  the  normal  tern  per  at  uro. 


COMPANIES'  MEETINGS. 


BBUSH  ELECTRICAL  ENGINEERING  COMPANY. 

Tiic  fourlii  iinnuni  gonoral  rocoliiig  took  jjlnoc  jcileniny  at  tho 
Cannon ' a ticoot  Hotel,  EC.  under  tho  prcaidcncy  of  Mr.  J.  B. 
Bnvithwaile,  jan.  (phnirnian) 

ThoSnpfctnry  (Mr  It.  Brnndhnrvt)  having  rentl  tho  notice  con- 
venlnt;  The  moelioe, 

The  CIiAirm&a,  before  inotin);  the  lufoplion  ol  the  report  and 
aocounts  [trhloh  were  publl*bed  in  our  loxt  iwuu),  referrixl  lo  the 

Eteat  loM  that  the  Company  had   snottuncl  by  the  dralh  uf  the 
like    of    Murlborou(;h.    oijd    to    the    reiiii'nntion     of    Mr.     E, 
(.iaroke    (their     former     managing     ili rector),    who    had    trnna- 
ferred    hu     nervicee   to    the     bleittrio    Conatrnctian    Company, 
Mid     whoeo     DOtiitioil     had     been      lillod      by     Mr.      A.      .Ayte*. 
Tuming  lo    the   bnlancc-aheot,   they   would  ace  ilint   tlicy    had 
faaned   a   certttin   amount   dl  additional    ca^Auit.     Thn    inrrcnio 
in  the  Compnny'a  buainoM  had  been  an  iicraiaiont  and  ao  atenily 
that  Uiey   bad  found  it  necoHnry  (o  cnlaiKO  tho  cjifn^ity  of  Ihe 
LoughboroiiBh   workn,   and    more    iiccommodation  oaa    non    ic* 
quired.      Tl>ny  bad    Imuod    £lri.f*KI  lo   new   prefennico  i>liam>, 
and      £Ki,UiK)     aitditiens)     cnlliiiiry     abateti.    for     tfhich     ihuy 
were  fortunate  in  obl(iin<<i<;  n  tirumiuui,   which,   on    the  other 
title  of  the   bnliinc«-»1ieet,  arijuiinleil  t«   fS.SSl.     The  d«l>enluro 
•looh  bed  been  iniBt<d  lo  Cl^S.OOrr.  which  wan  the  lutol  amount 
aetheriaed.    They  now  ow<xl    e.^7,0>Xi  Ivn  than  hut   year,  and 
'  whioh  eo  tar  waa  a  latiafDctory  po«ition.     There  was  nn  iitiiirovc- 
nent  on  the  balaneo  of  tmdc  of  CWI.OOO  on   the  ywir.     On  the 
credit  aide  there  erne  an  increue  in  the  item  ol  atoek,  but  thai 
increoee  ropreaentcd  ndditlonal  work  %rhich  they  had  in  hand,  and 
ttiero  waa  nothing  in  their  wovka  except  for  ordcri.     That  item 
DOW  ateod  at  £9I.A0(i,  and  theio  waa  an  Incroaao  in  tho  work  In 
band  of    about   £l'J.(HMl.    Coah   In   hand  ahowod  an  Increaae  of 
£2,0CW,  w  £JI,00ti  anil  dobeiiturw  remalneil  ahnovt  at  the  «ame 
I  flgin*.     With  r<w»n)  to  preliminary  oxtwurea,  tliey  prouooed  to 
^  wrtt«  off  llM  wli^  of  them  out   of  the  year'a  profile.    Theliitui- 
iaiot*'  belaaoe  ewod  very  much  llie  Miuie,  and  tlia  balance  of  the 
[lore^  and  cnlouial  waa  JU1,41U  ia«lei>l  ol  Cii,'S7,  tJie  fcrenter 
EiporlNn  of  Llie  ditlerence  beinti  due  lo  the  nale  of  the  TomMvar 
[MsCioa.     There  hod   been   a  slight  diminution  in   the  alAtiding 
e,  and  the  concentrutian  of   the  works  at  Loushberough 
lead   to  conaidciablc  eoouomioe.     Tlioy  wore   hardly  yat 
ettled  down  in   their  now  quutere.     During  ibo  current  yenr 
bey  aiittci|ailod  that  the  ecooomiaa  which  they  had  effected  by 
I  concentration  at  Loughboroogh  would  be  vary  apparont.  and  tliey 
,  lio|iod  lo  ace  that  Hgiiro  materially  reduced  titia  year.     Pavaing  ou 
I  Snta  other  itema,  the  (.'h»li'u»ii  lutlil  if  ihe luUinvv-KhoeL  w;w»onMl 
I  bat  year  it  waavery  touch  "uiindur  thin  ytiar.     It  waa  very  giaU. 
^ing  Uiatt  Cn  epile  lA  tJio  paralyaie  of  buaiiieHi  in  AuaUalio,  tlieir 


English  bunncM  alone  bad  reaulbed  In  a  proQt  of  £A(),(N)0.  Tbelr 
shojie  were  full  of  ordora,  and  the  only  i)neatlon  via  aa  to 
whether  thoy  could  ancopt  order*  for  delivery  within  a 
apeciliod  timo.  Their  worVa  in  Kngland  and  Auatrta  wer« 
employing  l.ltlM  men  eonalantly,  iind  their  ordere  M  borne 
would  uractlc^Uly  keepttiom  in  full  work  until  the  abareholden 
eawmbled  together  again  next  year.  It  w;i".  buwei-er,  necesvary 
for  them  to  keep  their  eyea  open  for  new  dcvelopmentn,  and  they 
had  dune  so  in  three  directiona.  The  lirst  wu  the  completion  of 
the  large  machinea  foe  the  C?ily  of  London  Electric  Lighting 
Company.  They  hnd  nndertoVcn  to  build  for  lliat  com- 
pany 400'kilou-att  machinoa.  which  were  four  ihtioa  larger 
than  they  luul  made.  The  2i>l1  -  kilowatt  macliinoa  laat 
year  hnd  lumcd  out  well,  and  thoae  of  40()  kdowatta  made 
thia  year  had  proved  lo  ho  even  more  aattMfactory.~.«o  MitlH' 
factory  tliat  Iho  maclilne  had  been  aocepted  a*  a  .yxi-kilowatt 
niikclitne,  and  had  been  |«ld  for  extni.  Eaofa  of  thowe  macbinea 
could  energiee  1&,('(X>lt.e.p.  Lampa,  and  it  wu«  very  neoeaaaiy  lobe 
able  to  meet  emer^nciea,  beoanee  the  demand  kometlmea  in- 
orraieed  fire  or  aix  timea  in  leai  bhan  30  minutes.  The  MordeV' 
Victoria  machine  was  an  alternator,  and  they  could  ahio  aupply 
contin noun  current  machinea  i|nite  aa  good,  if  not  better, 
than  any  other  electrical  Srm  in  the  market  Thoy  hod, 
during  the  year,  obtained  the  aolo  riKhia  for  Engltnd  for 
tho  Doeroiieri  dynnmo,  and  thoywould  ahortly  place  tho  machine* 
on  tho  ninrknt,  and  he  liad  no  doubt  that  they  would 
da  a  Urge  bualno>d  in  the  Bruah'Dearoxlers  dynamo.  They 
had  alto  taken  up  the  manufacture  of  llie  Oils  elerator,  whloli 
worked  in  well  with  thu  uur-buildiiig  worka.  He  anticipated,  in 
view  of  the  large  exteusion  in  eleotrio  lighting,  to  supply  both 
motore  and  lif te.  They  hod  made  that  arrangement  in  order  to 
hai-e  two  Btrings  lo  their  bow  in  their  car  building  shops  ait  in 
tiidr  electrical  department-  The  ('ompany  hod  not  been  a 
toaer  tbioagh  tho  failure  of  the  banki  in  Auatrnlin  :  thing* 
worn  now  roauming  their  normal  courao,  and  thoy  were  beginning 
to  receive  romittancoa.  In  Auatrin  thoir  pronta  had  aulTorod 
owing  to  tlio  c(>ni|iatitinn  In  the  lamp  tradn.  and  thoy  had  now 
made  that  branch  ol  n  aecondary  nature,  and  hod  mad«  armnKo. 
meate  to  do  inatalUtion  work  and  to  eou«tract  dynamoe.  After 
referring  to  the  deve'.opoient  of  braclion  in  tlie  United  SlAteii 
the  Chairman  eaid  that  there  now  aeemed  to  be  some  progrwa 
bcin^  made  in  this  direction  in  this  country.  He  Mtd  that  elMtrio 
traction  would  become  nn  important  port  of  their  bunneea  at 
no  (liatnnt  (late,  and  they  hail  exceptional  facilitiei  for  dcnling 
with  that  kind  of  work,  bocauae  thoy  could  not  only  build  eoginee 
and  motor*,  but  thoy  wero  alao  able  to  entirely  complete 
order*  tliemMlvc*  at  thnir  Falcon  C^r  Wnrha.  When  traction 
bttgHii  to  oocuLiy  a  pi-uniineiit  place  In  thia  country,  the  Brush 
(.^oiujiuny  would  be  toitnd  (o  have  a  fair  »hare  of  the  work. 
Dealing  wiUi  municiiml  ulectitc  lighting,  ho  vaid  that  the 
d'omjuiny  hnd  done  well  in  the  supply  of  plant.  They  had  just 
atoite-i  thn  Hnddccatield  ntalioii.  and  they  hod  at  present  work  in 
hand  for  BoIUin.  I.cicc.itor.  Lajicnulcr,  rt  orceater.  etc  They  had 
an  order  for  the  atipply  oi  continuoua  current  machine*,  and  they 
had  done  a  conkiilniablc  nmount  of  work  For  private  companiea, 
ee,  lor  tnetance,  at  Coatbrlilge,  Boiunemouth.  etc..  and  were 
doing  otiier  work  for  Canterbury  and  olaewhoro.  Ho  referred  to 
electric  lighting  in  the  motro|>oUit  in  detail,  and  thnn  apoko  of  tho 
furlhuoming  expimtioii  tff  tlie  Kdison  maeter  incandencent  lamp 
intent.  The  Com|funy  looked  forward  to  tliat  beoauee  they 
believc<l  it  would  oHiet  materially  in  iiiitiicing  people  lo  adopt  the 
electric  liglit.  Tiiey  wonld  aoon  reaume  the  rnHnuiaoture  and  sale 
of  tbolr  incandcacent  lulnpa.  and  then  they  would  be  able  to  supply 
Ihoir  cuBtomnri  with  cvorytliing  He  then  movud  the  adoption  of 
the  report  and  accounts. 
The  motion  wim  aecondod  by  Mr.  B.  H.  Vas  Trenp,  and  wm 


.odoiited. 
The  CbalnoMt  iken  teorad    the 


recommendeil.     Thia  was   seconded 
and  wan  cartieiL 

The  election  of  Mr.  A.  Ayrtt  waa  couAnnod.  il«*>r».  Braith. 
waite  and  ^'im  Tromp  were  re-elected  dir«ctore,  and  the  auditorH, 
Mcecra.  C"oo[>cr  Bios  ,  were  reappointed. 

Tho  procoedinga  torminnted  by  vote*  of  thanks  to  the  Chainnan 
and  other  Direclora,  and  to  the  engineering  staff. 


ORIENTAL   TELEPHONE    AND    ELECTRIC  C0HPAH7. 

The  onliiijii]' venutal  inoelinK  waa  behl  on  WodnoAhiy  at  tho 
City  Terminus  Hotel.  Mr.  Wiluam  Addison  preridud.  In  moving 
Iho  ado|)tioo  of  the  reports  the  Ohalmas  congratiiUleil  them  on 
the  steady  incretkao  of  their  busineiv,  although  thu  depreciation 
in  the  value  of  silver  hod  prevented  Ihedr  ohowing  any  great  im- 
provement in  the  not  rcaulte  of  the  vcar*!  working  a«  ccenpored 
with  the  prcvtou*  year.  Tho  appeal  lo  the  Houae  of  Lord*  bad 
boon  allowed,  and  oonaoiiacntiT  there  wai  •  mm  td  about  £13.000 
owing;  by  the  holder*  o(  vendorfl'  iharw  en  aooount  of  intereat 

Sayuile  to  the  boldara  o(  ordinary  ahare*  during  tho  i^mt 
T«  yean  of  t)ie  Company'*  «iiet«aoe.  He  wna  glad  to 
inform  tliem  that.  afUir  many  repre««ntAtloiia  to  the 
Govemmeni  of  India  in  regard  lo  Uie  ooBipelillon  oi  tlie  Indian 
Telegraph  Department  through  that  Department  innlalling  and 
Dtuloltakitlig  to  supjily  telephonic  ci>nuiin»icslion  in  dietriela  for 
vhicb  thm- had  gmntsd  liccnaes  to  the  Company,  the  Uovemmenb 
bad  aeen  nt  to  withdraw  from  tho  computition  iN  these  BpeeiaUy 
tttaorvod  district*.  It  oerlAinly  did  Mxim  nnreaeenable  Uiat  Uw 
Tslecraph  llC|x»tmoni  nhould  comjictc  « itli  ttiis  CempMiy  and  ita 
auhndauy  conipanMs,  and  at  the  eame  tiuK  extract  royattees  from 
iheComjiAny.     IndutUag  the  amount  (£1,05;)  brongbt  forwud 
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tmyment  of    tlio  dividends 
y  CeUoMl  F,  O.  SMnart, 
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tb«r«  wu  ■  aunt  o(  £11,<>(3  to  be  dealt  with.  Tbe  Directors  (iro- 
foaod  tondJ  a  farther  sum  ot  £"^.500  to  the  (eeorve  fond,  biiDKitie 
It  Dp  to  CI'J.SOU,  all  of  which  was  invested  in  can«oU.  The 
di*ia«ad  now  roconimendod  was  eijiinl  to  £-1.  ili*.  for  oent.  on  the 
ordioftry  •hnma.  Mr.  Banrj  Orewlag  i^ecocided  the  motion,  which 
WM  nnuilitiously  lulopt^d. 


BUSINESS  NOTES. 


It.  Paacnu.  -We  underatMid  lb«t  Meawta.  JohnMn  and  Pbillipa 
batT-  obluiiiod  m  contract  for  thcfO  eitonslon*. 

Toziotli.  — An  will  be  iHwii  by  our  oilvettiieinent  ooIuiudh,  the 
l.»c»l  Kunnl  re'.]iiirDati  inspector  for  electrical  purpOKn. 

Tolasraph  Insniktoiw,  — The  «trikerti  in  i^outh  Wnlex,  haring 
nolhiHK   butler   Co  <lo,  have  been   brettkiTit;   telegraph   iiisulntom 

Ola«kliekt«n.— The  Clnnhhaaton  Locnl  Uoaxd  have  docidod  lo 
invito  tondern  far  the  Hilng  of  eleotrtc  ftlarin  belle  in  the  houNs  ol 
all  the  member*  nf  the  Are  lirigairle; 

PwraoBiJ. — Mr.  A.  R.  Piillen,  ol  Bournetnouth,  ha*  boon  ap- 
potDtod  lueistaDl  nloctrloal  onfpneer  to  the  Hudilemliald  Town 
Count^il  nt  a  satary  of  £KNJ  per  annum. 

Watford  — Kouljing  to  Mr.  Clifford  at  a  mooting  ot  the  Town 
Council,  the  clerk  stAtod  that  tho  matter  of  oblaininK  a  provtaional 
order  for  lighting  the  town  by  ctootricity  waa  goln)[  lor  ward. 

Bury.— Tho  Eluctrio  LightinR  Contmittoe  of  tho  county 
borouKh  of  Bory  invito  applicationi.  u  will  bo  *ccn  from  our 
ulTertJiieraeiil  oolumnB,  for  tho  appointment  of  a  rcaidont 
eiectrioal  oiiKineor. 

Barton.— The  Workhouse  Extonaion  Coromlttoe  have  been  in- 
■lruot«d  to  enquire  and  report  whether  it  would  bo  more  emnonii- 
oal  to  liffht  tho  new  workhouao  hoa>|iltal  at  Patricroft  with  the 
electric  fiiiht  than  with  aa». 

Babeock  and  Wlloos.  —The  direotorn  ot  Bahcock  and  ^Vilca;(. 
Liaiite'l,  reoonimend  dividcnda  for  the  half-year  ondod  Juno  ■'<0 
Lul  at  the  rate  of  6  per  cent,  on  the  preference  and  ot  l<)  per  cent, 
per  annum  on  thooiilmttry  ilinre*. 

Weet  Afrtoaa  Telesraph  OompaBj.— The  halt-yoarly  inlorMt, 
due  on  September  I  uuxt,  will  be  paid  on  and  after  that  date  by 
Ibe  National  Bank  of  tjcatJand,  X,  Nlcholiu  lane.  K.V.  Coupona 
BBuat  be  left  three  clear  dayi  for  examination, 

TeteptMoy.  — The  NHliuniil  Telephone  Company  have  nrtjingeil 
to  ki-cni  Uinir  emhHiij^BM  ai,  Plymouth,  Exeter,  Toniuay.  and 
P«it:iiton  cj>Oii  day  iind  night,  inclii'lin)'  i^undoj'a  and  holiday h, 
and  the  trunk  wir™  between  thuae  [ilacoa  will  alvraya  be  available. 

Cliy  aod  South  Laaden  Railway  Oompiaay.  -~The  recoipta  tor 
Iho  week  undini:  Auguet  'JO  were  £860,  ncainat  £724  for  the  aamo 
psrioil  bust  year,  or  an  increnao  of  £138.  The  total  rocoipla  for  tho 
Bocoiid  hallj-ear  of  1S93  ahow  an  Increase  ot  £^2fi  over  thone  for 
the  corroe  pond  log  period  of  ISIfi, 

Watarhooae  Blootrometrla  Syndloate,  Umlted. —Thia  Com- 
pany hiiK  l".-en  rCKiBtered  witii  a  ca[>ital  of  £i'(J.I.KXI  in  I'lii  nharce. 
The  object  ie  to  adopt  an  neroemcnt  made  between  A.  <v  Wator- 
bouftO  and  A.  T  Saliabury  Jonca  of  tho  one  part  and  thla  Coinjiany 
of  tho  other  part,  for  the  aequhdtinn  of  certain  jiatents,  iiatent 
rii(hU,  etc 

Jotkaetea*. — At  a  meeting  of  the  General  Purpoae*  Committee 
of  the  Town  Council  ori  the  13th  init.,  Councdior  Thnmpaon 
aaked  the  Mayor  when  ho  would  be  able  lo  jjlvo  thorn  n  day  for 
the  Electric  Light  ('ommittoo  mootint;.  Tho  Mayor  aald  that  he 
oouLd  not  6x  a.  day  juat  that  moment.  He  thou(i;ht  it  would  he 
within  a  week. 

Bradford. ~A  t«nUilive  report  has  been  prooontod  to  the  Town 
Council  by  Mr.  John  U'augh,  (\E..  with  rcajicct  to  tho  typo  of 
eiiKino  to  be  u^ed  in  tho  citcnaion*  of  tho  central  alatlon.  The 
Lighting  ('ommittoo  baa  rciolvod  to  cxiond  the  work*  and  main* 
al  a  cost  ot  mthcr  more  than  £4.INX),  Including  (.he  pui'chaxe  o( 
two  engines  and  the  switRhboarda. 

P»«o«al.— We  are  informed  by  Mr.  W.  H.  Watklnaon,  of  the 
Central  Science  School.  Shetheld,  that  he  hoi  boon  iip|>aliited  to  h 

Itrofeeaorahipat  lilasgDw.  Mr.  K,  Uamniond  Intorma  uu  that  he 
laa  decided  in  future  to  nontino  hiniiolf  (o  conaidtlni;  »ii|^lnoorint;, 
and  that  when  tho  contracts  lo  which  he  in  at  pruteut  oommilti^i 
arc  cninplclod,  he  will  only  do  con«ullin){  work. 

Whltebaven.— The  work  ol  littinK  tho  public  lamp*  la  pro. 
gneamg  aatjafaotorily.  One  or  two  local  firmB  wlio  are  under, 
takinit  to  fib  ap  tho  electric  light  for  private  lii  nig  have  rooeii-ed 
numeroue  order*,  and  have  been  kept  oney  lor  the  uutt  few  woek*. 
It  la  aipootcd  that  thd  public  Uinpe  will  be  li;:hteii  Ibiii  week,  and 
that  the  prlvaM  supply  will  be  available  on  September  1. 

BlaokpoeL— Tho  electric  tramway  on  the  uromanade,  and 
which  wna  taken  ovnc  by  the  CorfHiratloo  on  Utb  September,  1803, 
coat  the  Town  Council  £2S,MH  BetWMu  that  date  and  the  'iSth 
March  thi»  yeur,  ihe  eipeueoe  were  S3,9M  and  the  tuueipte 
£^3(!l,  IVHvmi;  a  dolioieucy  ot  £003,  It  ii  in  the  acaoon,  however, 
that  the  proti  t  Iv  imule,  and  tbe  accounta  from  Match  to  Septomber 
ahould  preeent »  much  bettor  appoaraace. 

TolopIioDy  at  aiaagow,— The  Poctmaater-Ueneral,  in  aoknow, 
ledt-iri)-  i;h^  ii'cuipt  of  the  spplioalion  by  the  Corporation  of 
OUagUw  fur  a  tvtophoiie  liconxo,  Rt«l«H  thnt  the  matter  ii  receiving 
his  consi'Iomtiun.  A  com  muni  cation  on  the  same  subject  haa  boon 
forwarded  to  the  Puetmoslor-Uonerul  by  the  Aaaooiation  of  Muni- 
oipalitiea,  who  reigueal  to  be  heard  before  the  poxlal  authoiitioa 
Mm*  to  any  afcreameot  with  tbo  National  Telapbono  Company. 


Bortom^Throuuh  an  Dversieht  in  our  laal  issue  it  wa«  itated 
that  the  'Ja*  and  Electric  Light  Committee  of  tho  Bolton  Town 
Council  hail  reouinnieiideil  the  uccoptance  of  the  tender  ol  Mesera. 
John  Fowler  and  Co.  (Le*d»),  Limitot,  (or  providing  an  overhead 
crane,  and  that  of  Heesr*.  Bryan,  Ponkin,  and  Co.  (or  fitting; 
boilera  and  furnaces  in  oonneotioti  witli  the  electric  light  works. 
Tho  name  of  tho  town  nhonld  hai-e  been  Burton,  and  not  Bollon. 

MIoaalte  tiianlaUoB.--We  are  Informed  that  Messrs.  Bera;thol! 
and  YounK,  of  13.  Walbrook,  E.C.,  have  been  appoioleJ^  *ole 
European  agente  ol  the  Mica  Insulator  (Company,  of  New  York,  (or 

the  Hie  of  micnnite  iniinUtion.  By  lis  use  it  is  claimed  thnt  tke 
full  benedt  of  the  insulntiuK  propvrtios  of  pure  mica  is  obtained, 
together  with  the  advantage  that  micanito  ie  obtainable  in  lar,;e 
aheeu  up  u)  3()in.  by-lBin.,  or  oi-en  lai-gerif  required,  and  of  almost 
any  desired  «hnpo. 

G  ■.  BettUa  aad  Co.,  Uoilted.  — This  Company  has  been 
registered  with  a  capita!  ol  £i:-'\im  in  10,000  ordinary  and  5,000 
6  per  cent,  cumulative  preference  xharos  of  £10  each.  Tho  object 
is  to  aci|uire  tbe  business  o(  enuineerft  and  boilsrmakera  now 
carried  on  by  (>,  E.  Bellise  and  A.  Morcom,  ander  tbe  style  of 
ti.  E.  Belliss  and  Co.,  at  Ledaamrtreet  Works,  Birmiii|{ham,  and 
to  ciu'ry  on  the  busincBs  of  moehanioal.  electrical,  and  general 
engineer*,  boilcrmftkers,  etc. 

Kalso.— The  electric  light  installation  at  Newton  Don,  Kolao, 
for  Mr.  Charlea  B.  Balfour,  is  now  completod.  Power  is  supplied 
by  a  turbine  nt  the  Lynn  wntor[aIl,  which  dri^'ea  a  dynamo  from 
which  the  current  Is  conveyed  to  the  mansion  by  an  underground 
cable  some 'lOO  yards  in  length.  Altogether  there  are  some  3(X) 
invaitdopent  electric  lanijis.  In  addition  to  ita  use  for  IJghtiog, 
electricity  if  nlio  enipluyeil  (oi  biiilmg  water,  heating  ironF,  and 
for  other  duinffitic  pur|fo»e«.  The  inatallation  has  boon  arranged 
and  carried  out  by  Meesn.  A.  A.  C.  Swintoo  and  Co.,  ot  Weat- 
minstor. 

Direct  Ipanlah  TeloKraph  CoDpaay.— The  report  of  the  Direct 
^paiii»ih  Tsli>^r;Lph  Conipany  lor  the  half-year  ended  Juno  30, 
stales  that,  after  provtdint;  for  debenture  inl«rest,  a  balanoa 
remainn  of  £i,iA6.  After  adiling  £'.V^)  to  the  reserve  fund,  the 
balance  of  profit  and  loss  amounta  to  £'2;I40.  To  thi*  the 
Uiiectora  propose  to  add  £.^5  from  the  interest  on  inveetraenls, 
and  recommend  a  dividend  at  the  rate  of  10  per  cent,  per  annum 
□n  tho  preference,  and  at  tho  rato  of  4  per  cent,  per  annum  ux 
free  on  the  ordinary  shares.  The  reeorve  fund  will  then  amount 
to  £3.'i,!MiS, 

■dmonton.— At  a  meoting  of  the  Board  of  Ouardian*  on  the 
16th  inst.,  the  Chairman  suggested  that  while  extensive  altora. 
tions  wei'e  now  being  carric*!  out  at  the  Kdmonton  Workhouse,  it 
would  be  a  soilable  time  for  oacertaining  what  would  be  the  cost 
of  lighting  the  premise  by  electricity.  It  might  be  found  that 
electric  lighting  would  be  more  economical  than  go*  lighting,  and 
that  there  wouuj  be  sutlicient  power  (or  the  [>ur[.>OM  already  la 
their  engine-room,  or  that  it  coukl  be  increased  at  very  little  cost 
now  that  other  works  wore  in  progress.  The  matter  was  referred 
lo  tho  U  orka  Coinmittoe. 

Darry.— The  municipal  generating  station  is  neurly  ooinpletoil 
by  the  contractor,  Mr.  Matthew  M'Clelland,  an<)  Messrs. 
Alexander  Brown  and  Sons  are  proceedini;  to  place  two  boilers  in 
position.  A  staff  of  men  are  engaged  Greeting  the  street  lamp- 
pillars.  The  engines  ond  maciiinery  (or  which  this  firm  have 
tendered  are  in  a  forward  ^tate.  and  will  bo  eroetod  aa  soon  »a  the 
engine  foundations  are  laid.  Messrs.  Siemens  Bra*,  and  Co., 
Limitod,  have  two  of  the  dynamos,  and  also  the  switchboard, 
ready  (or  delivery,  and  the  reinaining  dynamos  are  nearly  com- 
pletod.  It  i»  expected  that  this  tirm  will  proceed  immediately  to 
lay  the  street  mainit.  The  arc  lHm|>«  will  be  fixed  on  the  piliars 
OS  soon  as  these  are  placed  in  position.  On  tbe  whole,  tbe  light- 
ing scheme  ia  in  a  fair  way  to  be  (uUy  installed  about  the  month 
of  Ootobor.  BO  that  the  city  will  he  lighted  during  the  coming 
wintor.  Various  firms  are  prepared  lo  ught  thoir  works  (rom  tbe 
Corjjoiation  Station. 

Way  bridge. —At  &  meeting  but  week  o(  Ihe  ChertMy  Union 
Rural  Sanitary  Authority,  a  letter  was  renri  (rom  Mr.  H,  C 
Buchanan,  the  secrutnry  of  the  Wey  bridge  Electric  Hup  ply 
Company.  Mr.  Bucliutiuii  wroto  that  Mr.  Kite  hod  forwardea 
him  the  Authority>  letter  druwini;  attention  lo  Section  2  o(  tho 
Wevhridge  Electric  Supply  Uider.  1891,  aa  conlirmcd  by  &4  and 
55  Vic,  cap.  105,  limiting  the  lime  for  removing  tho  existing  over- 
head wires.  He  had  duly  submitted  the  same  lo  his  directors,  and, 
in  reply,  was  direcMd  to  inform  them  that  Pro(.  A.  R.  \V.  Kennedy, 
F.K.B,,  had  been  retained  on  behalf  ot  the  com^iany  to  adviae  aa 
to  the  proper  course  to  be  pursiie<l  in  reference  to  |>hu;jng  tha 
electric  lines  underground.  Un(ortiinntely  Prof.  Kecintdy  would 
be  absent  from  London  (or  some  week?,  and  therefore  utiable  to 

five  attention  to  this  matter  until  hie  return.     Mr.  Buchanan, 
owevor,  o^ured  them  that  no  time  would  be  lost  in  removing  the 
overhead  wires  complained  of. 

Soarboronsti.  --  The  minutes  of  the  Electric  Lighting  Sub. 
Committee  adopted  at  a  meeting  ot  the  Town  Council  last  week 
were  ua  follows :  "  The  town  clera  submitted  diatt  deed  ot  transtor 
(rom  thoCorporatlon  to  the  Scarborough  Electric  Supply  Uomiuuiy, 
Limited,  as  altered  by  the  Board  of  Trade,  together  with  thuir 
explanations  how  the  alMrations  therein  have  been  made.  Re- 
solved :  That  the  draft  as  altered  be  approved,  except  that  por- 
tion of  Clause  I  which  provides  that  if  any  electric  inapoctor  bo 
appointod  his  fees  bo  paid  by  the  local  authority,  and  that  the 
town  clerk  bo  insiruot<d  to  inform  the  Board  of  Trade  that  tho 
committoo  consider  that  if  any  electric  ins|iorto[  «haubi  be 
appointod,  his  too*'  should  lio  boino  by  tho  company,  ttoad  : 
l.«tter  from  the  reeldent  «ngln«or  ol  tho  Scarborough  ElMtric 
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Supply  Company,  Lunitwi,  eiiclosiiiK  tracing  oS  proposed  devia- 
tion from  the  oriKinol  plan  of  amins  in  Tiley-raad.  Reaolvcd  : 
Tbitt  inch  jiropoBwl  doTiiition  be  approvod." 

BradiOrd. — The  ctiaimjdD  of  Ibo  tiat-  aod  EleoLricity  CommittM 
of  Uie  Bndfont  Cor|.>otfttioa  {Aldotmnn  Frederick  PriMtman)  hoa 
•nnonnoed  bin  intention  of  rwignini;  that  pocition  in  November 
■MSt.  He  mentioned  lut  wook  that  ihcy  lind  had  to  rvtxtat  m 
Iatko  number  o(  applicalionn,  uid  ho  bolicvod  that  if  liio}^  hod 
double  the  tiu&ntity  of  oleccriolty  to  lOll  cualomora  woul<l  quielily 
b*  lOTthCioiiUDic  for  It,  The  eommlttoe  had  Jiold  back  bocauaa  they 
UiOaghl  it  deeirabU  to  sKwrtaln  whether  thoy  could  Impravo  their 
l^ttem,  aod  they  b*d  oonaiilted  LonJ  Kelvin,  who  hiu)  r«ooin- 
nanded  the  Ihree'Wlre  eyitam.  Lord  Kelvin  hjid  al<u)  •hiiI  that  it 
tlie  Corporation  bad  to  begin  aguD  lo-day  they  could  iiolHilupt  a 
better  luan  than  they  did  fire  yean  bko.  He  hapod  the  uoinmittee 
would  be  able  to  i^t  one  of  tJie  enKioea  which  thsv  proposed  to 
order  runninff  before  the  winter  let  in,  othorwine  they  mmt  face 
Uic  winUir  with  iiomo  apprehcnuion,  ii0C4Liuc  the  nark  put  on  tfio 
enstoee  ot'^  plant  lait  year  wa*  mora  than  It  wan  mfo  fnr  thntn  to 
cwry.  Thoy  had  not  any  (pare  power  If  onn  of  thnlr  enginen  hnd 
broken  flown. 

BrteteL— At  a  recent  meetinK  ol  the  Board  of  iluaidiani,  ttio 
qnention  of  electric  lighting  at  St.,  Potoi'i  Hoapital  una  (efoiToil 
tA  the  Court  nf  AiaiiUinl*,  who  roporled  huct  week  thnt  thoy  hnd 
coiwidercd  the  communication  from  the  EloctilcnJ  ('ommlttoe  of 
the  Bratol  Town  Council,  and  thnt  thej'  found  Lliat  the  i>nly 
tipWM  tbs  Ouardknit  wote  ofkcil  to  goiy  wil>>  hi  i'e>iK>ct  al  Hlioiit 
VUtti.  ot  l.b«"teitd*ln  "  mains  down  the  uhuroh  |iHlti.  comUiik  hIiuiU 
£9,  the  remainder  of  the  oxpenM  uF  extaiidiii);  the  [nuin*  to  the 
front  fcate  and  SOfl.  down  the  path  beiiijc  borne  by  the  CounirJl. 
The  ootoDUttAe.  therefore,  unanimously  recummended  the  <iuar 
dianatomyfor  the extrn length  of  "lend  in"  mBinsatthcoitimntofi 
coat  of  £9.  and  to  receive  and  pay,  for  a  period  of  two  year*  for 
electrio  ti^ht,  not  teea  than  £i.  10*.  per  annum.  With  reRiud  (o 
tlie  luppty  and  filing  ol  the  noocHary  lamp*,  deeidod  on  by  the 
Guardlona  on  the  rooommondation  of  the  comailttoo  on  April 'Jl. 
and  then  oitimatiMl  to  ctiKt  about  £Sii,  the  cominittee  thouifht  it 
would  bo  dorirablg  tbat  temdera  ehould  be  now  obtained,  and  iwked 
lor  pemiilMlon  to  Uk«  euoh  Mtioa  a*  they  mii;ht  tbiolt  at  to  obtAin 
«  apeeUIcslton  and  Mnder  for  the  oootideration  of  the  OuardianB. 
The  tvport  wan  adopted. 

■■iT«c<tU. — In  our  laib  Imuo  reference  wiu>  mado  to  the  poet* 
ponom*nt  of  the  deoUIon  of  the  Corimrailon  In  regard  to  tfae 
••tabUibiBant  of  •  manidpeJ  etation.  A  <leui»ion  hae,  however, 
now  been  arrived  at.  On  Monday  a  meetiii);  of  the  Curporation 
waa  held  to  conaidar  the  queation.  The  iiumtiou  hna  buuii  an  opijn 
DIM  lor  the  pB«L  two  yean),  the  Council  havinj;  taken  up  the  lioard 
of  nsde  powcn  lo  liebt  tho  town  with  electricity.  The  tiuio 
baHnjr  oxpliod.  tho  Oonoral  Furpoeea  Committee  decided  to 
advortiae  for  tondcni  from  coinptuttae  wllUns  to  aupply  electricity, 
and  that,  i(  no  advitcd.  the  Boanl  of  Trade  be  communicated  with 
witli  a  view  to  tlie  modifioalion  ol  the  compulsory  »rea  of  aupply. 
At  a  lurllier  meeting  ut  the  Uenenil  t'urjxMtu  CommlttM,  a«  men , 
tioned  laal  week,  il  wan  resolved  to  Tecommend  that  the  C^iunt^il 
should  carry  out  the  electric  lighting  order,  and  thnt  Mr. 
Wilkinnon,  mniuhini;  on)(incor.  ahould  be  Inilnieted  to  work  out 
the  dotailn  ol  a  nchDme  on  the  biuia  of  tho  report  lii'twoiitcd  to  tho 
commitloo,  and  that  lu  noon  aa  Lho  ichomc  hod  boon  nanctioncd 
by  tho  Board  of  Trodo,  npplicnllon  b<i  nmdo  lor  a  loan  for  llio 
eatabUihment  of  tho  inauillatinti  within  tho  borouch.  Tho  Mayor 
(Alderman  SlmiMon)  preiridod.  and  Mr.  J.  H.  Wilion  lutvocatvil 
the  adoptiou  of  tlia  eleotric  li;;htiii^  rcheino  by  the  CorjiorHlioii. 
The  reaolution  tor  the  Corpomtiuu  to  undertake  tho  lighting  of 
Iha  town  wait,  niter  some  disouiieton.  carried  by  thirteen  vote*  t« 
•even. 

VMCrlo  hmWam  of  Bolton.— M»JorG«nend  Croxler,  one  of  tlie 
hupectora  of  lh«  l»c]i.l  ijovernmeot  BoanI,  ooaducled  an  eni^idry 
onTueadsy  at  Bolton  into  the  niiplicatiun  of  the  Corjiorntioii  to 
•aeore  uower  to  borrow  £ti). 000  fur  electric  lighting  ircirke.  mid 
£B,000  for  works  of  sewertge.  There  wu  no  opposition.  ThrTown 
Clerk  said  tho  <:orponriJon  were  empowered  to  supply  olectrioit.y 
within  the  borough,  the  MtUioriaed  area  of  supply  bving  tho  whole 
ej  the  moniciDal  borough.  A  nubcommiitce  ol  tho  torporution 
WM  appMntod  in  IM9I.  which  dotorminod  upon  the  altornatine- 
current  bigh'tonaion  lyatom,  Tho  genaratiDg  station  would 
bo   planed    at    8pa    Field.      At   pnucnt  thoy  did    not  contom- 

Elalo  stront  electric  lighting.  Tho  neooaaary  bulldina  nnd 
tying  of  nlant  were  Intended  to  bo  commenced  forthwith, 
»nd  tendoTK  tor  altnoet  the  whole  ol  tho  work  had  been  obtainod. 
Tlie  outlay  at  preaeot  involved  would  .'vinount  toabout  ril.lXW), 
bat  th«y  had  to  oonaider  and  provide  fur  tbe  oventuuUty 
of  bei&K  called  upon  to  tuppty  Iwyund  the  eompuleorv  •4«a.  A 
point  waa  Buggested  by  the  inspeutor  u  to  tba  «■□>  involved  In  tlio 
ftpplioation  over  and  above  the  amount  actually  to  be  expendeit  at 
preaont.  The  Town  Clerk  statod,  in  reply,  that  they  war«  linblc 
nt  any  time  to  bo  call«l  upon  to  supply  beyond  the  compulsory 
uea.  The  Inspector  luggcsted  that,  £30,1X10  might  be  sufficient, 
and  it  wa«  stated  thatthui  amount  would  iwrmit  of  another  engine 
and  dynamo*  being  laid  down.  This  |>oint  was,  howeror,  loft  for 
tho  consideration  of  tho  I.»]oal  (lovornmont  Board. 

WtndMrMMl  Ston.  -The  Windsor  and  Eton  Eluutrio  Lighting 
Compnjr etoppcd  thu  supply  last  Saturday  week,  and  hua  gone 
into  BquklatJon.  This  comiiany  has  haii  a  somewhat  cbcquered 
cnreer.  and  can  never  havo  bean  io  a  strong  poaitioo,  or  received 
general  supiiort  In  tho  district  it  waa  intended  to  serve.  Tho 
Windsor  oaa  Stoa  GauUi,  \a  a  laodor  on  tho  subject,  aays :  "  Fbo 
tUnUtOB— Indeed,  we  may  now  aay  the  atoppago— in  the  supply 
ol  waotde  Ugbt  to  tbe  town*  ol  Wlndaor  and  Kton  is  a  scandal  and 
dl4pM«  U>  Uia  community.    The  ilalament  may  bo  emphatic,  but 


it  is  absolutely  trne— albeit,  undirected  aitatiial  any  individual  or 
corporation.  At  a  time  when  almoet  every  town  of  impoitnnoe 
baa  adopted  the  electric  light,  and  when  there  arc  hundreda  la 
Windaor  wishing  to  avail  tbDmsolvcs  of  the  clciin  and  wholeaoatv 
lllaminant,  it  >■  monstious  that  cither  misfortune  or  mismanaga- 
ment  *hould  debar  al)  progress  towards  improved  public  and 
privnle  lighting.  The  deadlock,  which  must  be  diaiuitrou*  to 
thoee  wlii>  have  iiive«I,ed  in  tho  more  or  lea*  moiibunil  electric 
lighting  tonipany,  ciiiinot  bo  ultimately  benoficlal  to  tho>*  who 
are  inl«rM(e(l  io  the  supply  ol  giw  ;  nnd,  so  far  m  concerns  the 
general  tntereala  of  the  twotownx,  it  muet,  the  longer  it  continues. 
prove  increasingly  dimustrous.  With  the  inannar  in  which  the 
olisting  oonditions  of  things  has  been  brought  about  wo  are  not 
imraodinloly  concerned,  nor.  indeed,  do  we  oaio  too  closely  to 
eniniire  i  but  against  tho  continuanoo  of  the  preaent  mockery  to 
modem  clvillaation  wo  do  pratcat,  and  for  tba  eommencemoat  of 
a  brtjfhtor  era  of  prosperity  wo  enter  our  most  e*mo*t  and  tolomn 
plea." 

UghtiBg  at  Laleeater,  —  On  the  17th  inst.,  Major  (Ion ami  H. 
Crn/ior,  it.K.,  Ix>cal  (iovornmont  Board  inspector,  held  an 
(finpiiry  at  l^icfmter  oonc^triing  the  application  of  Ihe  Tuirn 
Council  to  borrow  fSO.nOO  for  the  purpose  of  cloetHe  lighting. 
The  town  clerk  appeared  for  the  l.'or[.KirAtlon,  and  Mr.  I),  iVright 
wkid  he  opiiosed  on  behull  of  the  KHtopxycn''  AitMOcintion.  Mr, 
fjtorey  Baid  thnt  the  C«r)>urntion  tiuil  duterraiiied  to  proceed 
themselves  upon  a  provisional  ordtr,  nnd  this  wan  gnntod  in 
1^190,  Since  thnt  time  the  t'oa  Cummittoe  had  been  puraolng 
on(|uiric«  in  Englnnd  and  on  tho  Continunl,  and  the  Council  had 
accepted  a  scheme  nent  in  by  the  Brush  Company,  whose  tender 
nmountod  to  £'J(t,llT7.  and  whoso  plan  had  been  recommended  by 
I'rof,  Kennedy.  The  Hoard  of  Trade  hod  alao  oeceptod  It.  Tha 
huildlngH  would  ci>Ht  114.<iiic).  and  con  tin  gonelM  would  t^ea  the 
nnioiiut  to  £:H,(rT4.  lieKideH  which  tho  Council  aought  to  toko  bor- 
rowing ])ower4  for£IS,(i2S  for  future  extension  of  mains,  which 
WM  a  moderate  thing  to  do,  The  Corporation  daairad  to  bate  the 
electric  light  in  their  own  hands,  and  not  allow  a  private  company 
to  come  in,  who  might  have  to  be  bought  out  in  tho  course  d  a 
few  years,  cHpocially  as  they  already  |.iOH»rwiod  tho  gasworks,  in 
whodc  premises  the  electric  fighting  works  could  l>c  built.  Alder. 
man  I.cniiii[d  said  the  Corjioralion  already  had  applicjitioiM  for 
4.INKI  llght«,  and  the  plant  would  supply  7,-^)0  lights  of  10  c.u. 
The  price  to  bo  charged  would  do)ici>d  uiion  tho  doinnnd.  The 
Cor|>orstion  were  going  to  work  tho  scfiomo  ft*  a  comiiierCTal 
undortdking.  Mr.  Wright  oiijiosed  tho  application,  urging  that 
the  mat t«r  should  be  delnytxl  for  Ave  y«Ari>  in  view  of  tholicitvy 
rates  with  which  the  town  ixivt  burdened.  The  Iiivpector  poinud 
out  that  unlosn  tho  Corporation  acted  nt  once  the  lionrd  of  Trad« 
might  allow  a  private  nninnany  to  stop  in,  which  would  then 
obtain  n  monnjioly,  and  if  tho  Council  doslrcd  to  obtain  iHMoatfon 
of  the  work  they  would  have  to  buy  them  out  as  tn  thaoaae 
Ibe  glut  and  wtiet  workc.  Tho  Balopayera'  Aaaoclalioo  oonl 
not  expect  to  have  the  same  walgbt  m  a  Corporation  repteoenting 
the  town. 

Aberdeen. — Tho  Kubject  of  tTio  powera  of  the  National  Tele- 
|khonc  Company  wus  di»ciiase<]  at  a  meeting  of  the  Town  Council 
ontl>c-JI«t  in6t,     Mr,  Binsot  moved:  "Tbat  the  Town   Council 

Sielitlon  tho  rostntaalor-fioiioral  to  lay  on  the  tabic  of  the  llouiioof 
Ximniona,  iinHigncil,  the  torms  of  agtecmcnt  at  pi«>ent  being 
nogotiMled  by  hlin  with  the  Natlonnl  Tolouhone  Conifnuiy."  K* 
said  tliiA  rnatt<ir  had  now  got  Into  »  vary  critical  ponillun  h>  far  oC 
niuniciputities  were  ooncerinyl,  und  tho  Aaaoowllon  of  Engtiah' 
MuniciiuJitipx  and  sevoral  of  the  larger  towua,  both  in  Englani~ 
and  Scotland,  had  already  en  term]  into  communication  with  the 
Postmaster  General  on  tho  subject.  An  understanding  had  got 
abroad— whether  it  was  well  founded,  of  couree,  they  were  nnabla 
to  tay  — that  the  I'ostmaater.Cienernl  hail  entered  into  an  agree- 
ment with  tho  Telephone  Cominny  conrcying  to  them  all  tha 
powers  which  he  irasi^sseil  under  the  Telegraph  Act  and  anbeaquont 
Treu^uiy  minute,  nnd  If  thnt  undcraianding  was  correct,  the  National 
Telephone  Coni|uiiiy  would  have  got  what  would 
dtittntoiy  [lOM'dn'  l»  enter  uixin  projierty  and 
puijiOHex  ol  their  undertaking.  He  thouehl 
council  would  at  once  admit  that  it  would  b«  a  very  sorioua 
thing  if  any  oomiHiny  were  to  bo  allowed  to  enur  upon  the  atreeta 
of  a  city  for  tho  pur(MiKi  ol  putting  di.iwn  underground  cables  for 
taluphonic  coromu mention  :  nnd  tlinl.  wnn  what  wiw  conttimplntefi, 
because  acommittco  of  the  llouimul  Lurdri  n'ld  thi'Houvo  of  Conimona 
which  had  had  the  question  under  con 'id  eration,  had  condemned  tha 
system  of  overhead  wires,  and  had  recommended  that  the  undortakorm 
of  telephonic  eominunication  ahould  got  [jowem  to  put  tho  cable* 
underground.  If  thot  wore  lo  bo  done  they  must  vorycnrcfulty  watch 
the  nature  of  the  |Kiwcr*  to  bogiantiMl,  and  he  thought  it  Aould  ba 
well  lor  tho  Town  Council  lo  protect  thommslvee  by  InaisTtiig  that  ] 
the  tnrins  of  thn  ngrcomont  ahould  be  mado  jiublic.  so  that  every- 
body  might  know  what  tlicy  really  warn.  lie  would  also  suggest 
that  the  town  clerk  bo  juiked  to  wrlta  tba  local  membora  of  Piirlia- 
inent  to  uae  tlieir  inflnenoe  In  getting  the  agrvoment  inoiie  public 
before  tha  l*o«t  OtBoe  Departinant  ■4;r«ad  to  it.  If  that  did  no 
good.  It  could  certainly  do  no  harm.  Tha  fact  that  other  bodte* 
were  taking  up  the  maltar  wa*  jirt'imt  /arit  evidenoa  that  there 
was  some  roaauo  for  Aberdeen  moving  in  it,  The  mattor  waa 
referred  to  the  Finance  Committee. 

WoreaaMr.  —At  the  ijuaiterly  meeting  of  the  Town  Council  on 
tho  lath  inst,,  tho  Mayor  moved  a  reaolution.  "  That  the  Council 
adhere  to  tho  proposal  that  the  generating  station  ahall  bo  oort- 
structod  at  Fowli-k  Milla  ;  that  the  ('ounctl  accept  tbo  Modar  of 
Mr.  Thomoa  {towbothnm,  of  (.'ovontry  road,  Birmingham,  for  th* 
•roolion  of  the  electric  lighting  generating  atation  at  Powick 
Mllla,  in  Acootdanoa  witli  tbe  plan*  and  «p*ciScation*  {>r«<j*LM(L  V^ 
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as  correct,  uie  national 
lould  practically  meao^^ 
nd  (aks  landa  for  tha^| 
eht  that  etery  town^l 
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tlio nrvejor,  iimt  with  brick  Hlruoturv,  for  Cll,797,  mbjcct  to  Mr, 
T.  Bowbotliuin  ontoriiig  inta  a  conlmct  for  Ibc  u'oik  poniuinina 
■nob  provUioiii  u  tli«  toun  flcvk  may  Irhinh  nocauary,  and  aUo  M 
ord«r  tbftt  tho  commoa  raal  bo  alKxad  to  Iho  contmcli.'  Tlio 
Mayor  «nid  il  woulJ  bo  rDRollnoicd  tli:it  nt  ihn  liwt  raMtlnj;  n 
motion  wu  brouf bt  fnrwarcl  lo  null  Mr.  R.  I).  \fnrt«n  co  refiort  on 
tbe  CMt  of  makine  ttio  Tcmo  nailKnhle  iii>  lu  Powiok.  The 
rcaolutlon  wiM  wll.bilrnwn  on  tho  iiiidervtKiiiJiiit;  Ibiit  ibe  iuuLUt 
would  bo  rolntroiluced  at  lliMt  RieMliig,  wlt«Ti  there  woiitil  mIku  be 
A  rvport  on  llio  coriimrnUve  coal  of  or«<?ting  a  generating 
*l«lSon  at  l%Mvlcli,  ninl  ereotinv  a  ctution  in  tbe  oil}*.  Tli« 
coniiiiilteo  Uml  hiul  r«|H)rt«  from  the  city  aurveyor  and  from  Mr. 
W.  H,  I'rtiiH'r.  ii|ii>Ti  wliuni  Ihcy  had  looked,  aocl  hoped  to  look.  a> 
their  conKiilliiiH  ungincer  riie  t^norls  »ot  out  in  a  limijlo  and 
complcle  manner  the  mlvantogeB  of  a  ttntion  ot  Powick  Uilln  oi-oi 
a  (inBller  atation  erected  in  the  city.  Whnlovar  dnnbl*  thoy 
miglit  linvu  bad  oa  to  tbe  wisdom  of  obtainin);  cl«ctrlc  nnnrtry  f  ram 
water  power  bod  altoneiJicr  boon  oM  luiiite  by  (bo  l.^ct  '.liiit  In 
■pita  of  tfan  loniF  and  prolrncCcd  d(Dii|;hl  iliorr  had  been  no  day 
whon  ■•)■  than  Sin  b.p.  would  have  bMo  available  at  I'owick. 
Saeh  a  tarfco  homo- power  won  Id  oiiabto  tb«ini  <o  piwliic«  electrionl 
•aertty  at  on«-Alth  cil  a  iienuy  per  unit.  Knowing  the  liability  of 
Mltmalw  to  be  ondvr  Iho  nuirli,  be  would  take  it  nt  Id,, 
«v«n  i^.  p«r  unit.  It  migbl  aeem  a  larjra  Hum  to  put  up  a 
oioall  viailLoii :  but  wbcm  they  had  euon  power  tunning  to 
WBBt«  whioh  could  bo  neeftilly  eufdoycd  In  variou*  dovelopniantB 
tUcely  M  lake  place,  it  woutil  oceur  to  them  U»  look  5,  10,  or 
15  yean  ahead,  and  foreaUtU  the  folurn.  Tho  dlflervnco 
botvmm  flK.OOi)  and  £10.000  wan  not  to  bo  lightly  doijiliitd,  and 
ttwa*qmio  pouiblc  that  the  £40.1)00  woalif  ain'onut  to  noarar 
£JH*,lXia,  Wlien  ho  totd  them  that  by  uti'inu  to  Puwick  tbey  woulil 
produce  thole  oncriry  atone-alxlh  oi  (he  cont  nt  .i  etcHin  tiluliuu, 
that  waa  a  aulBclMit  renjioii  to  ffo  outdde.  U  mitfbt  bo  anknl, 
why  ga  M  *ueti  «xp«nf>o  when  tlie  lit-hla  to  be  token  were  bo 
pronlematloa)  f  He  adwittad  thai  onleee  Ibe  Cor|>oral'ion  and  tbe 
eltiMna  wvro  coiDg  to  do  tlio  beet  they  could  for  the  city,  then, 
by  all  iDMOB,  let  wem  not  go  to  Powick.  But  tbo  Corporniion 
ought  to  support  what,  the  majority  oontiderod  tor  tbo  wolfaro  ot 
tbe  cituvoR  and  tbo  city.  If  tlioy  wore  lo  bo  mot  by  what  ouKhi 
to  be  city  intereata  going  in  an  oppoilto  dlrromiii  t,o  thnt  ihc 
CiiDncil  wwhed  —  bo  need  not  mention  thn  piirllimlur  cann  bo  hiid 
in  mind— nnd  if  the  Conocil  wor«  not  Koiu^  Ui  h>o  the  elwtrWl 
oaorjiy  nt  na  ■innll  a  ooat  for  motive  power  will)  regard  to  puuipini; 
machinerv  for  water  and  aewa^  work*,  b«  wn*  afraid  that  any 
wliemo  01  that  iiiairiiitudo — oven  llioueii  they  could  |iroduoe  at  >o 
•noall  a  Agnrc  »■  1<1.  |icr  iinit^ — wnuld  u«  no  use  whatever.  They 
would  h»ve  to  pay  tor  tlic  land  in  noy  cue.  Tbe}'  had 
eommitted  ibenuelvee  lo  en  exjienditurc  of  CA.lXKi.  an  that  tho 
appro)dtnat«  coat  of  tho  loaaer  achomo  would  bo  OI.UJt>,  bocnum* 
ot  tho  onproduRbivo  initial  oxpendlturo  oi  £r>.(KIO.  Cnlow 
tho  opinion*  of  tho  experts  conaiilind  won)  altotfethej'  wron);,  thoy 
■hould  abide  by  t>helrnrl|flDnl  doWrint nation,  en p|iort«d  an  ifntu 
imaniniouHly  by  tho  \VaT,oh  Cocuiailtve  If  llicy  went  to  Powick, 
before  I'orv  lung  they  wuuM  bate  to  tight  their  iitreeta  by  elec- 
tricity. Their  ga«  hill  now  ainuunteii  to  £3.200  per  annum,  and 
that  money  would  more  than  repay  annually  itio  amount  they 
woulil  bate  la  di*bunw  in  tbe  icpayiaoDt  oi  tiio  priuciiml  and 
intoreab  on  the  tJD.WW.  There  would  w  certain  uocomnry  cviicimc 
in  tirat  cubatituting  oloctric  light  for  Koa,  but  tbo  bonolila  likely 
to  oocruo  and  tbo  certain  economy  wcrn  luttlcicnt  arifuraont  toe 
doelricity.  If  thoy  did  not  light  tho  city  by  elccti  icity,  tboy 
would  dmirive  them  at  once  ot  an  enormou*  covonuo.  In  iiawlii);. 
bo  ramarked  that  alter  a  1^  monlhn'  trial  the  city  of  I,r>ndon  wore 
periootly  •all«flod  with  tho  elocbrlc  tight,  which  wa*  being  wockeil 
D*  U)9  aame  comnany  a»  would  ilo  tbe  wurk  in  \Vorcetiter. 
He  tliought  member*  ought  lo  have  no  tunis  lut  to  Ibe  eucceaa 
of  the  eitterpriee,  wliicb,  he  ventnred  tu  bu|w,  the  Council 
would  aee  their  way  to  aiuiolion.  Aldernan  Iliil  aeoonded,  think 
iog  the  Council  by  that  t4me  thoroughly  undomtood  i)ie  lubjoct. 
Mr.  MiUington  aaid  be  woe  not  oppoaod  t«  glcctiic  lighting.  Ilo 
waa  atrongly  in  favour  of  it,  and  would  aupport  having  it  at  nJmoit 
any  coit.  He  moved  tho  amondairnt  aimpty  becnaao  ho  thought 
that  Uie  end  might  bo  attained  by  choa|>er  meana.  To  adopt  tho 
Powick  lehome  would  bn  to  tax  the  ratopayore  heavily  ;  and  by 
be|[tnnln]{  in  a  amoll  nay  thi^  oould  lake  advantAf;a  of  future 
Improvomonta.  lie  movod  a*  an  amendment  that  tho  Powick  «ite 
be  abandonod,  and  that  the  oointniltoe  bo  inetmctoii  («  put  doHii 
plant  with  a  «to4m  Keuoratlng  Htation  in  the  city  of  NN  urceeler,  at 
a  total  coel  not  «ioeedinK  £20fl(iO.     I^urther  diiiouHilon  Ibeu  look 

Claoe.  and  on  the  ainendmoot  being  put,  it  wan  loft  by  'H  rolee  to 
0,  and  the  original  motion  waa  carried  widh  five  diiaentienta. 
The  Uayor  moved  that  Mr.  W.  H.  I'reece  be  retained  aa  engineer 
■t  k  otmuDinion  ot  2|  per  cent.  Alderman  Ernoat  Liny  seconded, 
eondderitig  that  by  appointing  Mr.  I'tceco  tiio}*  would  bo  cortun 
the  work  would  be  carried  out  offlciontty  and  woU.  The  motion 
WM  Mloptod. 


PROVISIONAL  PATENTS,  1893, 

AL'utar  H. 
IM09.  tmproTement*  la  oleetrlo  awltebaa.      Benjamin   GreoB- 
wood  Smith,  Penny  BAnk-obambotv,  Halifax. 
ACOFRT  I&. 

IMTB.  Improremettta    t»  priinary    voUkio    betterlM.      Luis 

Falero,  liH),  Followirood,  Landon. 
tMSS.  iKprovemeBta   la   glow  lamiie  aad   bold**«.      Edward 

M.tan  and  Jnmci'  Hopwood,  77,  C'hane cry- lane,  Lcmdoo. 


1551ft 
lOAID. 


lUIT. 


15863 


ImpraremeBta  la  eleetrle  are  lampa.     Louis   Emerson 

Hi'Hxiil,  115,  Caniio'i  atrret,  London.     (Coiuplcle  iipecifl- 

<vition.) 
An    ABtenaile   awludi    for   eloetrte    aad    othor   Ugkt, 

applicable    te   a    door.       KdwanI     Uann    and   Jamei^J 

IIujmiiiMl,  77,  Chancery -lane,  London. 
Imprevonenui  la  eleoorlo  aro  lamp*.     Jnmoa   Brockie, 

21*.  Soucbiiuiplfln  hiiilJiiii;*,  (^liiino*ry-lano,  I^aidon. 
iBpreveniesle  ta   eleotrlo  easlaee^      Keginald    Walter 

Baikor,      Uomumcni  ctninibc-ri.     King      WiUian-etreett 

London.       (The    LBurrenoe    Electric    C-ompany,    United 

State*.)    {Oimplcto  »pcc!!i<'fttion. ) 
tBipre«*iaeBta  la  reaordlag  meterafor  eloetrie  light  aall 

power  eirealte.     William  McXi'llI,  .lamex  Henry  Tinder, 

and  iimitb  Peter  Kerr.  Xt,  Chancery  Inue.  London, 
AiT.irvT  1(1. 
bapravementB  la   oleotrlo   coraaoea.     Frulcric  Chaplet^. 

10,  Lincoln'N'inn-fioldii,  Ixnidon. 

Ai'iioT  17. 

Improvenoata  la  ap;iarato*  for  tho  oleotrelytleol 
tIeoampeaKlen  «r  brtae  aod  ether  Uqnlda.  F'rancia 
<;ihaon  Unity  luid  Mnloolm  tiuthrie.-W,  Lincoln 'it'inn-tioldii, 
JiOiidoii. 

Improvemeota    la     apparatue     for    the     eleoirelvtloal  ^ 
deeenpeeltloB  of  brlao   and    other    llqulda,     Franela-i 
Gibaon  ftallyand  Malcoinifliitbrie.-Ki,  l.inco1n'»inn-floldii, 
London. 

ACcH'KT    IS. 

ImproromeBi*  la  the  osvoia  and  tramoa  o(  a.aabolo«, 
IU«d  fer  Oraknago  work,  oloclrlo  Ufbt,  aad  etkor 
parpoaee.  Krederick  Charlea  Lynde.  ii,  CroW'^trooli 
Malic  boiler. 

Apparaiae  for  the  eleotrnlyUe  treaimeat  of  llqnida. 
Ncunbani  Krown*,  73.  (.'h(in]jipiilB,  IxikIuu,  (Allo^l 
Voijiiluiii;;.  Cermuny.l    tConiplutc  ii(iOfilimli'>n.) 

loDproTomcnta  la  eleolrlo  aecunialatora  or  atorage 
baitcTloa.  (•votev  Huiiiy  Koo  and  Iiu4tav  ijutio,  !t2, 
CbniK'ciy  Ihiiii.  I.>jnil(iii.     ^Coiaplete  epeeifiootion. ) 

Inprovemnaia  la  eloetrte  nuurliw  governota.  Uavid 
Twoildtc.  4ti.  Lincoln*)!  inn*IIoI<l*,  London. 
laiprereDteota  tn  or  oeaaeeMd  wltk  Beaaa  for  the 
•upply  or  dIMillintlon  ef  eleotrleltjt.  U'iilinm  liodteit 
Little  and  C'hnrlc*  Williim  <iodion  Little.  47.  Lincoln*)!' 
ion-fiehJa,  London. 

Apofwr  19, 

baprovomiiDta  In  wnd  relatiag  to  maelitnery  for  oover> 
lag  telcsraph,  telephone,  and  cleclrlo  cablee,  aad 
wlroB  wlita  load  or  mclalllo  aompoonda.  alao  appllonlile 
for  the  maanrAcluro  of  metallic  plpaa  and  the  lllce. 
4;coii;o    Rilttimf   tirid   'niiiiiiii»    Hiliiiinl,    7",    Wc-llingtoti- 

■tCOCi,  <itil>^W. 

Aa  Improved  elcenlo  apparatiu  termed  "  guberaa- 
graph  "  fot  oao  ou  ahlpa  to  laillealo  and  reslater  tbe 
l>oaltloa  «[  the  tndder  and  the  icvtnlag  gc«r  ol  the 
eaglae.  .loxeph  )ivu|)»l<l  Miibcr,  ■K;  tii milium pton> 
buddliigM,  (.'banco ry- lane,  London, 


SPECIFICATIONS  I'UULISUKD. 

ISK. 

17100.  Telophoae  awlt^board  apparatiu.  Kingabur)-.  (Weateen 
lilw;lrlc(."iimiiiinj  ] 

17246.  Deotrte  batteitno.     Kawlini'. 

isit,1. 
.'>1U.  Ueelrle  realitanec  bexea,     I.Jtkc.     (Weaton.) 
hVA'iS.  Bleetflo  llshtlng.  eto.      Birmwantn^. 
11009.  BlMttrle  glow  lomiM      Ijikv.     {(.^Iby.) 
ll<^(l.  Kleotrtc  alarm  apparatus.      Snucr  and  HonlKanhel. 
l\24o7.  Ueoirlo  GOBdiielore.     Uninhart  and  SmaJL 


t5C90. 

ir>7iA. 
I.->7.'I6. 

157711. 


COMPANIES'  STOCK  AND  SHAR£  LIST. 


Jiam 

BniihCa.    

—  i-nf,     

Oity  of  London  

-  Pr.f.  

Eteotric  Ceoeunotloit 

Galti'B » ,•■... 

Koua«-to-HouM 

India  Rubber,  Gntfa  Peroha  k  TelegnpllOD 

Livctpool  Klvciiic  Supply     » I 
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NOTES. 


<kBiBtiii. — Extensions  are  to  be  made  tn  the  electric 
Itf^tin;;  plant. 

Sonth  Africa. — A  telegiui>h  line  i.i  iMiiig  erect«d 
between  Campbell  and  Oriquatown. 

Gibraltar. — The  colonial  report  for  Qibraltar  states 
that  the  Electric  Light  Loans  Ordinance  vas  passed  last 
year. 

Dortmand. — The  electric  tramway  now  being  con- 
stniiCtad  ia  expected  to  be  sot  in  opemtion  by  the  end  of 
tbe  year. 

■anohestor. — Qnestiona  are  being  asked  as  to  irhen 
tbe  *n|)[ily  of  lijibt  to  the  public  will  be  available  from  the 
mnnicipal  itaticn. 

Kingston-on-Tbaniea.— Tbe  Town  Council  expect  to 
be  in  a  position  to  supply  current  in  October,  the  char^ 
bein;;  6d.  per  unit. 

HlniDsr  Eaglneers. — Tbe  annual  meeting  of  tbe 
Federated  Institution  of  Mining  Engineers  will  be  held  in 
Glnigow  next  week. 

Haas. — The  Mans  ChamWr  of  Commerce  has  decided 
to  astabltsb  an  urban  telephone  system  and  a  circuit 
between  Paris  and  Mans. 

A  Large  Coroaa. — The  main  building  of  the  Imperial 
Diet  has  been  ei|iii]i[)ed  with  a  large  corona  containing  12 
arc  ljiini>s  and  250  incandescent  lamps. 

Finland. — It  is  proposed  to  ostablisb  a  State  telephone 
•ystem,  and  aa  a  commencement  the  work  of  connecting  tbe 
towns  of  Abu  and  Viborg  baa  already  been  be^tun. 

TelefiTftpliy. — An  enteri'riaing  individual  a  few  days 
i^ftfi,  at  a  Liverpool  telegraph  office,  u«ed  no  less  than  14G 
forms  in  trying  to  woni  a  message  within  the  prescribed 
value  of  Gd. 

ExbibltlOD  at  Madrid. — A  Universal  PIxbibition  is 
to  be  held  at  Madrid  from  April  I  to  October  31,  1894. 
Tbe  prospectus  may  be  obtained  at  the  Spanish  Consulate, 
2S,  Bi!liler*lieot,  E.C. 

Ughthoase  niamlDatioa. — Tbe  Commissioners  of 
Irish  Lights  are  seeking  statutory  sanction  of  tbe  Board  of 
TVade  for  the  installation  of  the  electric  light  as  a  fixed 
li^ht  at  the  Old  Head  of  Ktnsale. 

Mnseam-Lighting.^The  working  expenses,  including 
repairs,  of  tfao  olectric  light  pUnt  at  the  Sonth  Kensington 
Museum  reached  £1,267  last  year,  and  at  the  Betbual 
Oreen  Museum  they  amounted  to  X528, 

TraotioD. — Electric  traction  people  should  look  after 
tbe  Dudley  and  Wolverhampton  Tramways,  Limited, 
which  has  been  formed  to  acquire  the  undertaking  of  the 
Midland  Tramways  Company,  and  construct  tramways  in 
the  county  of  Warwick. 

Ughting  of  Spiaoing  Hill*. — The  various  build- 
ings belonging  to  the  firm  of  I'etrikowsky  and  Co.,  at 
Schwedewits,  near  Zwickau,  are  lighted  electrically,  and 
the  spinning  roncbincry  is  openitod  by  electric  motors. 
Tbe  power  in  supplied  pat tly  by  steam-engines  and  partly 
by  turbines. 

Ovvrbead  Cironits, — ^Tho  work  of  aboliahinn  over- 
bead  [KilcH  and  wires  in  New  York  City  is  still  going  on. 
It  ia  stat«d  that  during  the  month  of  July  the  electric  light 
oofn]>anies  removed  a  large  number  that  had  been  con- 
demned, to  the  extent  of  34  poles  and  no  loss  than  233 
miles  of  wire,  without  ox{ienEO  to  tho  city. 

Uv«  aad  L«arB. — Mr.  Sdison  has  been  engaged  in 
»e«in(t  the  wonders  ol  the  Worki's  Fair.  He  has,  of  coarse, 


been  ashed  his  opinion  of  the  exposition,  and  haa  aaid  t 
"  No  man  who  has  to  make  a  living  by  bis  intellect  can 
afi'ord  to  stay  away  from  it.  I  put  it  on  a  busioeas  baue. 
I  find  new  ideas  of  motion  and  many  other  things  in  every- 
thing  I  ttee.     It  is  all  a  study  for  me." 

Llandadno. — A  scheme  is  proposed  for  estabtisbiDg  a 
fuiiiadaire,  or  cable  tramway,  to  one  of  the  highest  points 
on  the  Great  Orme's  Head.  Dr.  Nlcol,  chairman  of  the 
Pier  Company  and  the  Marine-drive  enterprise,  is  taking  a 
warm  interest  in  the  matter,  and  it  is  said  that  the  whole  of 
the  money  is  ready  for  undertaking  the  work.  Here  fa 
probably  an  opportunity  for  the  lino  to  be  operated 
electrically. 

Low  Water, — The  Neveraink  Mountain  railroad  and 
one  other  electric  car  line  at  Reading,  Pennsylvania,  have 
1>e«n  obliged  to  stop  running  for  a  time  on  account  of  the 
drought,  their  power  being  derived  fram  a  waterwheel 
in  a  river  which  is  also  used  to  feed  a  canal.  One  would 
think  it  a  pity  that,  in  view  of  some  sucb  possible  occur- 
rence, a  small  steam  jilant  was  not  erected  as  a  stand-by  in 
case  of  emergency. 

HiUtary  Tvlvgraphr. — The  cables  which  in  military 
porta  form  connections  between  the  works  of  defence  and 
tho  network  of  submarine  conductors  terminating  at 
torgwdoes  and  nt  alarms  arc  frequently  within  the  reach 
of  passerfl  by  in  France.  Tho  importance  of  maintaining 
regular  working  in  time  of  war  hag  induced  tho  French 
Minister  of  Marine  to  take  steps  to  ensure  projxir  super- 
vision of  these  lines. 

Bristol  Indostrial  Exblbltloa. — The  main  building 

in  which  ibe  InduBiti^I  and  Fine  Aru  Exhibition  is  being 
bold  this  week  is  lighted  by  20  arc  lampe  of  1,000  c.p.  and 
about  400  incandescent  lamps  of  10  cpi.  Eighteen  arc 
litchts  iltumtnato  tho  industrial  section.  Tho  arta  section  ia 
lighted  entirely  with  incandescent  lamps,  electrolten  of 
numerous  designs  being  brought  into  roquisiMon.  Tho 
current  is  obtained  from  the  Coriwration  works.  A  search- 
light has  been  placed  on  one  of  tho  towers, 

Tbe  Junior  Engineering  Soeiotjr. — The  aiinual 
summer  excursion  of  this  society,  which  has  just  taken 
place,  passed  off  in  a  very  successful  manner,  tbo  whole 
programme  affording  the  greatest  gratification  to  tbe 
members  attending.  The  district  visited  was  Wilt*., 
Devon,  and  Cornwull.  From  tho  appreciative  remarks  of 
the  members,  it  does  not  seem  likely  that  tbe  generous 
reception  accorded  the  society  on  this  its  first  visit  to  the 
West  Country  will  be  readily  forgotten. 

The  Hugbes  Recorder. — The  Post  Office  authorities 
are  reported  to  bo  experimenting  between  London  and 
Liverpool  with  a  view  to  introducing  tho  Uughos  recorder 
as  a  substitute  for  tho  Morse  instrument  in  the  sending  of 
newspaper  messages.  The  Morse  instrument  is  excellent 
for  newspaper  work,  for  it  permits  of  as  much  as  400 
words  being  sent  per  minute.  Tbe  advantage  of  the 
Hughes  instrument  is  that  the  message  is  tyi>e(),  whereas 
tho  Morse  message  is  (limsied  for  newspapers. 

Now  York  Eleotrioal  Work.— Tho  report  of  the 
Department  of  Public  Works  in  New  Vork  City  tor  the 
quarter  ending  June  30,  states  that  during  the  quarter 
considerable  activity  was  shown  in  the  lighting  of  tho 
city.  In  the  public  streets,  parks,  and  [daees  134  new  gas 
lamps  and  400  now  electric  lam]>s  wore  placed  and  lighted, 
and  1,390  gas  lamps  were  replaced  by  electric  lamiw. 
There  arc  now  34,01 1  gas  lamps,  2,273  electrie  Umpa,  and 
1 R2  naphtha  Um|w  in  use.  The  reimrt  also  shows  that  seven 
and  one-third  miles  of  gas-mains  and  seven  and  a  half  milen  of 
electric  subways  were  [Hit  down. 
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Door  Famitare. — We  have  received  a  |tampb]et  con- 
taining a  copy  of  Bome  excellent  photofrraphic  illustration* 
of  work  in  door  furniture  and  electric  light  accesHoriea, 
EDftde  by  Messrs.  R.  CrituU  aud  Co,,  of  31,  North  streot, 
Mancheater-squato,  W.  Among  the  vaneties  thown  arc 
different  typoe  of  door  hamllea,  lock  and  Roger  pUtes, 
■hutler  knobs,  lock-case  staples,  lock  casas,  panels,  Kfilles, 
etc.  Special  attention  is,  however,  directed  to  the  orna- 
mental covers  for  switche*  and  cut-out*,  and  which  uru  of 
very  artistic  desif^u.  The  [nmpblet  thould  bo  iuipected 
by  electric  light  contractors  and  others  interested. 

A  CooffreBS  of  loventore.— It  is  announced  that  a 
congress  of  inventors  and  those  intorostcd  in  potcutu  and 
trade-marks  will  he  held  in  Chicago  during  the  week  com- 
mencing Monday,  October  2,  under  the  direction  of  the 
American  Association  of  Inventors  and  Mannfacturuni,  and 
in  connection  with  :i  committee  of  the  World's  Congress 
Auiiliary  of  the  Columbian  Espoeition.  A  large  number 
o(  well-known  men  bavo  promised  cither  to  attend  and 
read  |)a|ierii  or  to  pre{i;irc  |apers  on  dilTurenl.  nuhjccts 
relating  to  invcotions  and  patotite.  AmoDg  the  latter  will 
be  one  by  Dr.  R,  J.  Catling,  [>roaident  of  the  awiociation. 

Eleotrio  Fire  Alarms.  ^The  thin  red  pili^trs  that 
stand  at  prominent  places  about  our  streets  fulBl  on  the 
whole  a  most  useful  service,  provided  always  that  it  is  not 
k  drunkeD  vagabond  or  knave  who  rings  the  alarm,  and 
&lso  that  the  electric  circuit  is  in  good  order.  In  cases  of 
emerf^enoy,  however,  it  is  to  be  feared  that  tbc  ^vorugo 
dliMD  would  not  know  jiiHt  where  to  find  the  electric  fire 
alarm,  and  a  suggestion  shortly  to  be  carried  out  in  New 
I  York  is  worthy  of  adopting  at  home  also.  This  consists  of 
An  enamelled  iron  sign,  with  black  letters  on  a  white  ground, 
fixed  in  every  street  to  show  the  direction  and  distance  of 
the  nearest  fire  alarm. 

Converters,— The  Court  of  Orleans  has  given 
judgment  in  the  action  lor  infringement  botwoon  Messrs. 
Zipernowsky,  Di^ri,  and  Blathy  ou  the  one  band,  and  the 
Compagnie  Internationale  d'Electricit<!'  de  Tours  on  the 
other.  The  Civil  Tribunal  of  Tours  declared  in  August, 
IS87,  that  tbo  Gxulard  anil  (libbs  trannfurmers  did  not 
infringe  the  Ziiiernowsky  transformers,  but  the  Court 
of  Orleans  has  now  reversed  that,  decision,  The  Court  has 
decided  that  the  Com[>Bgniu  tnternatioiule  had  infringed 
the  patents  taken  out  on  March  20,  1885,  and  April  21,  of 
the  same  year,  by  Zipornowsky,  DtSri,  and  Blathy,  and 
has  onlored  them  to  pay  damages,  and  confiscated  IS 
transformers  at  Touis. 

Telephony. — The  PuJl  Mail  Gasdte  of  yesterday 
ttates  :  "  Mr.  Arnold  Morley  is,  we  believe,  to  be  pressed 
to  divulge  to  tbo  House  of  Commons  tbo  terms  upon  which 
be  is  about  to  convey  to  the  private  telephone  coDip^nies 
the  monopoly  of  supplying  telephonic  services  to  London 
tiid  the  larger  provincial  towns.  It  is  high  time,  in  tbo 
interoet  of  the  traders,  that  the  present  exorbitant  charge 
in  London  of  £20  per  annum  should  be  reduced  to  £5  or 
XS;  and  the  representatives  of  commercial  London  in  the 
House  are  anxious  that  the  Governmoni  shall  not  bo  com- 
mitted to  any  continued  toleration  of  the  present  cxcCMsivo 
charges.  If  the  Postmaster-General  concludes  the  contracts 
without  taking  the  traders  in  the  House  into  his  confidence 
there  will  )>e  a  great  outcry." 

An  Eleotrio  Pi&no. — At  tbo  Bristol  Industrial  Elxbi- 
bition  an  electric  piano  ie  shown.  The  piano,  according  to 
a  local  paper,  ia  so  constructed  that  a  current  of  electricity 
passes  through  the  body  of  the  performer  while  both  bands 
■re  on  tlM  keyboard.  The  regulatjug  switch  enables  the 
performer  (o  cut  off  the  current  altogether,  or  to  vary  its 
ttreagih  tA  will.    The  arrangement  does  not  aflect  the 


action,  tone,  or  touch  of  the  instnuaent.  The  current  is 
supplied  by  dry  cells.  It  is  said  that  the  performer,  after 
long  practice  with  this  hygienic  arrangement,  may  arise 
without  feeling  the  usual  fi»tiguc  and  ci'-imp.  The  key- 
board is  }iraclically  the  only  part  of  the  instrumunl  that  is 
different  in  appearance  from  ordinary  pianos,  the  difference 
being  duo  to  the  metal  faces  of  the  keys. 

Tran8formers.~Anew  catalogue  has  just  been  issued 
by  the  Leeds  and  London  Electrical  Engineering  Company, 
Limited,  of  15,  St.  Helen's  place,  Risbopigate-atreet,  KO., 
who  are  the  concessionaires  of  the  Lowrie-Uall  system  ot 
generation  and  distribution  of  electricity.  The  Lowrie- 
Hall  converter,  which  has  been  adopted  in  various  central 
stations,  is  made  in  sizes  ranging  in  (tower  from  1  e.h.p.  to 
TiO  e.h,|i.,  and  the  standard  sites  are  lor  tninsfonniog 
current  at  2,000  volu  or  1,000  volu  to  100  volts,  and 
2,000  or  1,000  volts  to  a  voltage  of  50.  The  caUlogue 
contains  engravings  of  and  text  I'eferring  to  large  and  small 
converters,  converter  cases,  main  fiues  for  stations,  high- 
pressure  fuses  and  frames,  main  switches,  regulators,  arc 
lamp  switches,  surface  and  junction  boxes,  etc. 

Eleotrio  Hoists. ^Nino  electric  hoists  of  the  drum 
and  winch  bead  tyjie  bavo,  says  the  Ktujinetriiig  jVfira,  been 
in  use  for  more  than  two  years  on  the  wharves  of  Sander- 
eon  and  Sons,  at  Brooklyn,  which  are  used  by  the  Wilson 
line  of  Transatlantic  stoamers.  Each  hoist  is  0(|uippod 
with  a  General  Electric  10  h. p.  bipolar  motor.  When  the 
hoists  were  first  put  in  there  was  great  opjiosition  on  the 
]>art  of  the  workmen,  and  the  owners  themselves  were  some- 
what doubtful  as  to  the  success  of  their  venture.  Experi- 
ence has  shown,  however,  that  the  electric  hoists  have  many 
points  of  advanti^e  over  the  steam  machines  which  they 
superseded.  In  the  matter  of  repairs,  it  ia  stated  that  the  ■ 
total  expense  for  repairs  on  the  nine  hoists  since  they  wore 
erected,  although  they  have  been  in  daily  service,  amo  no  la 
to  less  than  £fi,  or  au  average  annual  ex[ieus6  of,  say,  6s.  fl 
per  hoist.  ™ 

The  Azores  Cable. — The  cable  from  Lisbon  to  the 
Azores  was  set  in  operation  on  the  2Tth  ult.,  at  the  sub- 
marine cablo  station  at  Carcavollos.  The  King,  the  Queen, 
and  other  members  of  the  Royal  family,  the  Prime 
Minister,  and  the  Ministers  of  Public  Works  and  War  took 
the  leading  [tarts  in  the  ceremony,  which  began  with  the 
exchange  of  various  congratulatory  messages  belweon  the 
King  and  Ministers  and  the  leading  authorities  at  Fayal, 
whore  the  first  connection  of  the  cablo  has  been  made. 
After  visiting  the  establishment  of  the  British  Submarine 
Company,  the  guests  took  luncheon  iu  the  large  grounds  of 
the  company.  Squadrons  of  cavalry  were  drawn  up  in 
the  grounds,  and  several  bands  played  at  intervals.  The 
negotiations  have  been  carried  on  for  some  20  years  for 
laying  this  cable,  and  finally,  after  a  keen  comi>etitiou  last 
year  with  the  French  company,  who  secured  the  concession 
and  allowed  it  to  droji,  it  was  given  to  the  Briiinh 
company. 

An  Enterprising  Village. —Probably  none  of  our 
readers  have  ever  beard  of  a  place  called  Oranvillc  :  for 
one  thing  it  has  only  some  1,300  inhabitantji,  but  in  the 
State  of  Ohio  is  well  known  as  au  educational  centre.  We 
call  attention  to  it  in  this  place,  not  for  the  university  or 
colleges,  but  because  the  municipality  runii  its  own  street 
arc  lighting  plant,  and  also  because  the  place  is  connected 
with  the  chief  town  of  the  county — seven  miles  distant — 
by  means  of  an  electric  railway  running  20  trains  daily 
between  the  two  places.  The  dividing  line  butween  rail- 
roads and  tramways  would  seem  to  become  a  very  shadowy 
jKtrtition,  when  such  enterprises  as  the  above  are  success- 
fully worked  ;  and  there  should  ho  hope  yet  for  electric 


lncti<Hi  ev«n  in  this  countrj*  if  too  many  re4ri«tioDB — Iftgi)' 
Utire  and  fiiiaiiml — :u'U  not  put  ujKin  it. 

N«w  SnbmariBe  Bont.  —  There  bu  just  been 
banciied  at  Toulon  u  nuw  mibinariiie  bout  which  is  of 
gimt«r  ilimeiinona  than  the  "  tiymnate"  and  th«  "  Gouliet." 
The  nev  boat,  which  baa  boon  namocl  the  "  GaatAve-Zidi  " 
in  ■nemorj'  of  the  Uto  naval  connlriictor,  M.  Giittavo-Ztde, 
hM  a  ilisplBe«nient  of  336  tons,  ant)  ita  machinery  develoiw 
720  b.|i.  The  principle  of  working  baa  been  copied  from 
the  WhiUhead  torpedo.  The  act  of  immoraion  ia  effected 
by  the  operation  of  a  horizontal  rudder,  which  ia  put  into 
action  wben  the  boat  ia  travelling,  and  aa  soon  as  the 
machine  ato|ia  the  boat  riaea  to  the  surface.  The  motive 
power  ia  fnmiahed  by  accnmalatora.  At  the  launch  the 
boat  dired  twice,  and  finally  came  to  the  aurlace  with  ita 
oquipment  of  1 1  men  standing  on  a  platform.  The  boat 
;  sabaeqnently  taken  into  tbe  nrscnat. 


Eleotrie&l  Work  In  Railroad  Shopt. — The  recent 
putting  on  abort  lime  of  nearly  16,000  men  at  the  London 
and  North*  West  orn  Rail  way  Company 'a  Crewe  works  uRccta, 
of  course,  the  eiectn'cai  de(iartmont  also.  Probably  it  will 
be  newB  to  our  readers  that  there  ia  auch  a  branch  of  the 
Mmjiany'a  eaublisbmant,  apart  altogether,  that  is,  from  the 
aignatling  and  telegraph  acrvice.  Some  very  good  dynauoa 
and  motors  have  been  made  at  Crewe,  of  course  for  employ- 
metit  in  the  company's  work — either  in  the  aboju  for  power 
and  lighting,  etc,  o>'  outside,  aay,  for  inatunce,  hotel, 
office,  and  warehoi»e  lighting,  and  so  on.  Wben  we  last 
risited  the  wwka,  a  few  monttu  ago,  there  ware  several 
well-desigiwd  machines  to  be  seen  in  o[ieration  aiipplying 
current  at  dilTcrcnt  points  for  tight  and  power  (electric 
erane  driving,  r.g.),  and  though  not  highly  p&ioted  or 
polished,  they  ha<l  a  very  solid  appearance,  as  though  they 
might  be  run  safely  for  months  at  a  Umo  without  over- 
beating,  oven  with  a  full  load  and  rather  more. 

UiulergToand  Wirei.— There  has  this  week  been 
a  terrible  cyclone  in  Georgia,  reaulling  in  the  breakage  of 
many  overhead  telegraph  wirea  and  interruption  to  com 
munication.  In  New  York  groat  havoc  was  played  among 
the  telegraph  wiroa  between  midnight  and  eight  o'clock  on 
Tuesday  morning,  when  New  York  l>ecame  virtually 
ieotated  from  the  rest  of  the  country.  The  tide  in  the 
Nonb  lUver  was  ao  high  that  the  water  covered  the  tele- 
graph vrirea.  This  would  not  have  happened  if  the  wires 
hod  been  placed  underground,  as  in  Germany,  where  the 
cofl  in  thia  direction  was  given  to  the  Germans  during  the 
fVanco-German  War.  The  firat  linea  Uid  underground 
there  were  military  lines  between  MetE  and  Straaburg  and 
the  other  fortiliud  centres,  and  now  the  telegraph  «ystcm 
of  Germany  atrelchuK  to  almost  every  village  from  the 
capital.  It  is  the  work  of  Dr.  von  Stophan,  head  of  the 
Imperial  Post  Office,  who  has  laboured  at  the  service  since 
187C.  The  same  department  worka  both  the  lelegrapba 
Mid  the  telephones,  the  Latter  being  carried  on  at  a  very 
low  rate. 

Tesla  Oat-T«9lA'0d.  —  We  ire  waiting  with  aome 
degree  of  iwp^itience  the  receipt  of  information  with  reapoct 
to  a  wonderful  performance  Uiat  waa  aimouncod  to  take 
plae«  at  Cleveland,  Ohio,  a  fortnight  ago.  Mr.  J.  K. 
de  Leon — styled  "  the  young  electrician  of  Bullalo,  and 
possible  rival  of  Kdiaon "  (n)-~waa,  on  the  13tb  ult.,  to 
give  a  notable  exhibition  at  Foreel  City  Park.  A  roodoat 
adractiaement  aeti  forth  that  ho  "  handle*  tbe  current  with 
perfect  eaae  and  safety,  walkint;  on  a  bore  wire  charged 
from  the  arc  lighting  circuit,  which  is  powerful  enough  to 
kill  on  ordinary  man,  bia  body  meanwhile  being  brilliantly 
illuminated  by  tbe  current  which  ia  conducted  through  it." 
Hr  de  Leon — who  might  safely  be  called  Cceur  do  Loon — 


is  a  dangoroua  man,  unless  his  morals  are  of  the  higbeat 
order,  for  evidently  the  electrocution  system  would  fail  in 
bis  caae,  and  he  might  kill,  murder,  or  slay  with  impunity. 
Stay,  though  ;  they  are  aaid  to  give  morphine  firat,  and 
that  is  poasibly  an  antidote  to  Mr.  de  Leon's  "  apparatus, 
entirely  of  his  own  invention  and  conatrrKlJon,  exhibiting 
inventive  genius  of  a  high  order." 

Excitability    of   the    Hnsclas.—  It    is    generally 

admitted  that  the  electrical  excitability  of  tbe  muscles 
diaappoars  a  short  time  after  death.  Thia  is  true  when 
the  contraction  of  the  muscles  as  a  body  is  taken  to  deter- 
mine tbe  excitability,  but  it  ia  insufficient  to  disclose  very 
slight  movements.  M.  d'Araonval  has  for  Home  years  uaed 
(or  the  imrpuito  of  studying  the  vibraliotia  of  the  muscle  a 
microphone,  with  magnetic  regulation,  termed  a  niyophone. 
The  myopbone  gives  rusultit  before  the  ezcitatiou  ia 
KuRicient  to  bring  about  contraction  in  a  mass,  and 
tbe  intensity  of  the  sound  is  greater  it  the  muscle  ia 
strained  by  a  spring.  By  the  aid  of  thia  apparatus,  M, 
d'Araonval  baa  found  that  the  exciubility  of  the  nerves  may 
continue  for  several  hours  after  douth.  In  order  to  prove 
this  it  is  suHicicnt  to  attach  the  Achillea  tendon  of  a  rablHt 
to  tbe  myophone,  and  to  excite  the  sciatic  nerve  by  means 
of  an  intermittent  current  hO  or  100  timea  per  aecond. 
Rxiierimenta  in  this  direction  show  that  the  nerve  can  act 
upon  tbe  muacle  without  there  being  any  ap(tar«nt  con- 
traction, but  simply  molecular  vibration,  and  that  tbe  death 
of  the  nerve  takes  place  much  slower  than  was  believed. 

Dail4;«roaB  Rival*. —There  has  not  so  far  been  any 
serious  trouble  in  this  country  arising  out  of  competition 
between  various  trades  for  the  work  involved  in  carrying 
out  an  electrical  installation  ;  bricklayers,  carpenters,  and 
other  artisans  have  loft  "  oloctrictana "  and  wiremen 
severely  nlono,  thinking,  j>erha)>a,  that  a  very  large 
quantity  of  skill  and  information  must  bo  roquiroil  (or 
Buccesa  in  aucb  a  sphere  of  toil.  On  a  bilge  insurance 
building  now  under  erection  in  New  York  there  ia,  how- 
ever,  at  the  present  time  a  lively  dispute  going  on  between 
the  wiremen  and  bricklayers  aa  to  which  class  of  workmen 
in  entitled  to  cut  the  holes  in  the  brick  walla  through  which 
the  wires  are  to  l>c  brought  The  rea[>octive  unions  bare 
taken  the  matter  into  cunaideralion,  and  since  the  work  ia 
not  being  done  under  contract  the  superintendent  in  chai^o  of 
it  hua  stopped  operations,  intending  to  allow  the  men  to 
fight  out  the  question  thomaelves.  It  would  be  intoteat- 
ing  to  know  whether  the  wiiemea  expect  that  bricklayers, 
if  allowed  to  cut  the  walls,  would  thereby  grow  skilled 
enough  to  take  an  "  electrician 'a  "  job,  or  whether  tbe 
bricklayers  conaidw  that  a  wireman  would  find  time 
enough  and  an  inclination  to  spill  mortar  and  hold  a  plumb- 
line  with  the  "  best  of  'em,"  Hi*  |K»wer  to  make  a  good 
wire  joint  in  that  case  might  well  be  questioned. 

An  Electric  Dredge. — An  "  electric  "  hydraulic  dredge 
is  proposed  by  Mr.  E.  J.  Foord,  to  be  used  on  portions  ol 
rivers  where  it  is  at  present  impossible  to  work  by  any 
appliance  now  employed.  A  New  Zealand  contemporary, 
the  innMnnrf,  Mining,  and  Fiiuinu  J'niniaJ,  states  that  the 
ordinaiy  bucket  and  ladder  dredges  cannot,  by  Te^aon  of 
the  heavy  expenses  entailed  in  rei>airs  and  the  necessity  of 
heavy  and  ponderous  machinery  required  in  such  coses, 
work  elleclively  on  rough  rocky  bottoms  or  where  the 
depth  exceeda,  aay,  35ft.  or  40fl.  Tbe  plana  jiroposed  by 
Mr.  Foord  ahow  aevoral  de[>arturei  from  any  appliances  at 
present  in  use  for  this  description  of  work,  and  provide 
for  any  depth,  say  up  to  60It.,  being  worked  wiiboul 
trouble.  The  dilTereuce  in  tbe  number  of  working  [larta 
in  tbe  two  olasaea  may  firat  be  noticed.  On  one  of  the 
dredges  in  use  at  Waiijori  or  on  the  Clutha  <w  S11io«»«'« 
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each  bf!(ler  that  curiea  about  40  buckets  baa  nearly  700 
workitiij  parts  that  caotiot  be  otlud,  and  Ibut  nre  oxpOHOtl 
to  the  action  of  water,  sand,  and  diit.  These  require 
almost  constant  attention  and  (requcnt  renewal,  and  average 
a  cost  of  24s.  a  day  to  keep  in  re{)air.  The  Hteam-enftine 
Is  also  an  ex|>eDsive  item,  coaling  in  maity  cases  over  £4 
per  day,  and  sometimes  even  more  than  this  sum.  These 
two  items  alone  run  away  with  the  ruapoctiiblu  sum  of 
£l,GZ'>  for  a  year's  work.  By  the  iiroposed  electric  system 
£650  will  do  the  same  amount  or  even  more  work,  as  less 
repairiDR  means  more  time  to  devote  to  paying  work,  and 
will  leave  a  saving  of  Xl,13f>. 

Tbinks  it  Doesn't  Par.— The  current  idea  throtijih- 
OUt  the  two  homis|iliurcs  may  be  taken  as  certain  that 
EdtsoD  has  ma<le,  not  a  small,  but  a  big  fortune  out  of 
bis  inventions  and  discoveriea.  Probably  hiH  Hiianciul  sup- 
porters have  done  so ;  indeed,  that  might  be  mora  con- 
6dently  asserted.  The  great  man's  own  expressions  are  to 
the  effect  that  he  is  tired  of  it,  and  that  it  does  tu>t  pay. 
Those  are  bis  words  :  "  I  am  not  going  to  have  anything  to 
do  a^ain  with  anything  that  I  have  to  get  a  patent  on. 
Pioneering  in  any  lino  of  invention  doesn't  pay.  For  20 
years  I  have  been  fighting  for  30  or  40  {utents  that  I  own. 
Ont  of  all  those  I  have  been  sustained  in  but  two.  The  rest 
will  probably  be  sustained  10  or  1&  yean  after  the  patent 
rights  expire.  It  is  not  that  the  i>at«nt  laws  are  not  right ; 
it  is  because  the  practice  in  the  courts  is  such  that  an 
inventor  can  get  no  satisfaction  except  by  some  defendant 
paying  the  inventor,  or  by  sheer  accident.  This  inventing 
business  is  a  |>oor  trade  anyhow.  If  a  man  gets  money  it 
goes  in  litigation.  The  capitalists  he  has  to  fight  have 
money  enough  tfi  hold  out  for  years  whore  he  can  stand 
the  expense  for  days  only.  Then  ibe  ca[iitali8ts  who  have 
brought  his  invenlion  into  piactical  use,  and  [>aid  the 
Inventor  in  the  corporation's  slock,  always  slice  from  bis 
share  when  they  get  into  litigation  on  the  score  of  patent 
rights,  until  finally  his  stock  is  all  gone,  and  either  one  set 
of  oa[>italists  or  the  other  have  got  the  advantage  of  his 
mental  toil  and  years  of  bard  labour."  In  all  which  there 
is  a  large  amount  of  truth  and  sound  common  tense, 
especially  if  the  unfortunate  man  is  a  real  inventor  and  not 
merely  an  adapter  of  other  people's  ideas. 

Tho  Britlsb  AssociSitioii. — The  meeting  of  the 
British  Association  will  commence  at  Nottingham  on 
Wednesday  week,  the  13th  inst.,  under  the  general  presi- 
dency of  Dr,  iBurdon  Sanderson.  The  following  Kentiomon 
have  accepted  the  |X>aition8  of  prGsideiite  of  the  diflcrent 
aectioDS :  Mr.  li  T.  Ulanebrook,  Dr.  Emerson  Iteynolds, 
Mr.  J.  J.  H.  Teall,  Rev.  Dr.  Canon  Triatram,  Mr.  Henry 
Seebohm,  Dr.  J.  S.  Nicholson,  Mr.  Jeremiah  Head,  and 
Dr.  H.  liobert  Munro.  Amongai  the  subjects  lo  be  con- 
sidered by  the  sections  are  :  Electrical  standards,  meteoro- 
logical obseivations  on  Bun  Nevis,  the  application  of 
idiotogiuphy  to  meteorology,  calculation  ol  tables  of 
certain  matbematicai  functions,  recording  direct  intensity 
of  solar  radiation,  wave  •  length  tables  of  the  spectra 
o(  the  elements,  an  international  standard  for  iron 
and  steel  analyses,  the  direct  formation  of  haloids 
from  pure  materials,  action  of  light  on  dyed  colours, 
the  discharge  of  electricity  from  points,  comparing  and 
reducing  magnetic  observations,  optical  constants  of  lenses, 
oltra-violet  rays  of  the  specti'iim,  meteoric  dust,  and  the 
rate  of  increase  of  underground  temiioraluie.  Among 
some  of  the  other  subjects  which  will  probably  bo  intro- 
duced aod  dieousied  will  be  the  following  In  Section  A 
I  (mathematics  and  physics)  the  iguestion  of  the  national 
phyvical  Ubontory,  of  the  central  publication  of  physical 
fMpen,  of  magnetic  and  other  units,  and  of  mechanical 
coaaoetioo  batmon  ether  »Dd  amtter   will   jirobably   be 


raised.  In  Section  C  (mechanical  science),  Mr.  Keep  (of 
Messrs.  Manlove,  Alliott,  and  Co.)  will  discuss  thermal 
storage  ir)  connection  with  the  ulilisatton  of  rofuse,  and 
Mr.  Warner  is  expected  to  describe  destructors. 

Electric  Quackery. — The  "  medical  electrician  "  haa 
come  up  very  prow  in  e  ally  into  notice  at  the  World's  Fair, 
and  it  won't  be  his  fault  if  a  battle  does  not  rage  over  his 
mercenary  and  sordid  carcase.  The  administrative  ofTioera 
of  the  exhibition  made  a  very  big  mistake  when  they  allowed 
such  abominations  as  "medical  belts"  to  occupy  any 
s{>aco  at  all,  but  probably  ihey  were  not  blind  to  the 
financial  ability  and  reto\ircos  of  electric  quacks.  Nov 
that  a  jury  of  competent  men— who  know  respectable 
science  when  they  see  it— have  begun  to  consider  the 
exhibits  for  report  and  awards,  there  is  a  natural  ro- 
liictance  on  their  part  to  touch  the  unclean  thing;  but 
the  American  electrical  journals  are— very  rightly — loud 
in  their  denunciations  of  such  weak-kneed  |)oltcy,  and 
call  upon  the  officials  to  insist  ujion  a  full  examination 
of  all  exhibits  as  a  matter  of  common  fairness.  It  is 
to  be  hoped,  says  New  York  BUctridly,  that  the  jurors 
will  sit  on  these  frauds,  and  Ht  hanl  So  far  as  the 
fakirs  themselves  are  concerned,  they  have  bad  the 
hardihood  to  ask  for  these  judicial  reports,  and  have  in* 
duced  some  of  their  fellow-oxbibttors  to  sign  the  following 
choice  petition,  addressed  to  Prof.  Barrett,  the  head  of  the 
Electrical  Department :  "  Dear  Sir, — There  having  been 
more  or  less  said  against  the  electric  belts  exhibited  in  this 
building,  and  referring  to  them  as  fakes,  we,  the  under* 
signed,  respectfully  request  that  said  belts  be  submitted  to 
a  jury  for  them  to  tost  same  for  voltage,  amperage,  and 
internal  resistatice.  We  ask  this  to  sustain  you  in  your 
action  in  giving  them  a  space,  and  also  in  justice  to  them- 
selves as  exhibitors.  There  are  many  electrical  applianoee 
and  belts  thai  are  fakes,  from  which  no  current  can  be 
obtained,  and  those  that  do  not  have  merit  should  bo 
known,  especially  the  exhibitors  that  you  have  admitted 
in  this  Electrical  Building  in  the  World's  Fair."  As  to 
which  it  might  be  snid — Arcades  ambo. 

Electricity  on  a  Pyranid.—In  his  autobiography 
the  lute  Sir  W.  Siemens  relates  an  amusing  anecdote.  An 
Arab  called  his  attention  to  the  fact  that  when  ul  thu 
top  of  the  Pyramid  of  Cheops,  wheu  he  raised  his  hand 
with  fingers  outspread,  an  acuta  singing  note  was  heard,  the 
sound  ceasing  33  soon  as  ho  lot  bis  hand  fall.  "  I  found 
bis  assertion,"  be  writes,  "  to  he  true.  As  soon  as  I  raised 
one  of  my  own  fingers  above  my  head,  I  felt  a  prickling  in 
the  lingers.  That  this  could  only  be  caused  by  an  electrical 
phenomenon  was  proved  by  the  slight  electric  shock  felt  on 
trying  to  drink  out  of  a  wine-bottle.  So  I  wrapped  a  full 
bottle  of  wine  that  I  had  with  me  in  damp  paper,  and  thus 
converted  it  into  a  Leyden  bottle,  which  was  soon  strongly 
charged  with  electricity  by  the  simple  device  of  holding  it 
high  above  my  bead,  The  Arabs  bad  already  become  dis- 
trustful on  seeing  small  lightnings,  as  it  wore,  issue  from 
the  wine-bottles  held  up  by  myself  and  companions,  and 
now  held  a  brief  consultation.  Suddenly,  at  a  given  signal, 
each  of  my  companions  was  seized  by  the  guide  who  bad 
led  him  up,  who  now  tried  to  force  him  to  go  down  again. 
I  myselt  was  standing  at  the  very  top  of  the  pyramid, 
nhen  the  sheikh  of  the  Arabs  came  lo  me  and  told  me, 
through  my  interpreter,  that  the  Arabe  had  determined 
that  we  were  at  once  to  leave  the  pyramid,  because  wo 
were  practising  magic,  and  it  might  damage  their  chance  of 
their  earning  a  living.  On  my  refusing  to  obey  orders,  the 
sheikh  caught  hold  of  my  left  hand.  I  had  awaited  this 
moment,  and  held  up  my  light  band  with  the  bottle  in  the 
attitude  of  a  ma);tcian,  afterwardn  lowoiing  it  slowly 
towards  the  iwiut  of  the  sheikh's  nose.     When  quite  close 


to  that  future  I  felt  «  violent  shock  ran  through  the 
bottle  to  my  oini  arm,  and  was  certain  that  the  sheikh 
must  have  received  the  ciuivalent.  At  any  rate,  he  fell 
•pMchless  on  the  *tonee,  snd  a  few  aiixioiia  momenta 
puwd  before  he  roee  Bmidonly  with  a  loud  cry,  and 
•prang  down  the  gigantic  steps  of  the  pyramid  with  long 
etridM.  The  Arabs  seeing  this,  and  excited  by  the  sheikh's 
conetaDt  cries  of '  Magic  !  magic  !'  reletisod  my  com[Kinioits 
and  followed  their  loader,  leaving  lu  complete  masters  of 
lb«  pyramid." 

BdlabtuTKb  and  Telephony.— The  Glasgow  Corpo- 
ration have  asked  the  Edinburgh  Town  Council  to  support 
tbe  application  of  tho  former  to  the  PostmasterOeneral 
for  a  license  to  esubli«h  a  telephone  system.  This  was 
Moaidered  at  a  meeting  of  the  Etlinbiirgli  Council  on 
^usday.  Lord  Provost  Russell  said  that  in  sending 
this  matter  to  hia  oommitteo,  the  Council  ought  to 
give  the  committee  [)Qwern  to  enquire  into  tho  whole 
subject.  They  had  seen  by  the  newspapeiN  that 
tbe  Postmaster  General  had  given  a  rather  evasive 
answer  to  the  Glasgow  CDqioration,  lie  thought 
that  Cor|wmtioQ  deserved  their  thanks  for  bringing 
this  <]uastion  to  an  issue.  A  Special  Committee  of  the 
Boose  of  Commons  had  recently  reported  that  telephone 
nn<!crt«kcir»,  which  practically  meant  one  company,  were 
to  have  the  right  to  go  under  the  streets.  They  felt  this 
bad  enough  iu  connection  with  their  own  tru.it*,  lint  if  they 
had  to  do  with  a  body  which  was  hostile  to  them,  and  which 
bad  led  them  to  considerable  expense  the  other  day  in 
opposing  them  before  tbe  Rouse  of  Commons,  they  would 
have  many  a  controversy  if  they  had  to  Ggbt  tbem  every 
time  they  opened  a  street  and  spoiled  it.  It  seemed  to 
him  the  Government,  by  their  committee,  were  forcing 
noiudpalitiee  to  consider  whether  they  should  take  up 
tbe  question  of  taking  over  tbe  telephone  service  or 
nob.  They  mutt  invest4g.ite  and  tee  whore  they  were. 
If  tbe  Postmaster  -  General  refitiied  the  applicition,  and 
n»do  a  fresh  agreement  with  tbe  telephone  companies,  it, 
would  mean  that  all  the  corporations  in  Scotland  should 
appeal  to  the  Government ;  thoy  could  not  submit  to  tho 
tcIepboDO  companies  destroying  the  streets.  lie  moved 
that  the  matter  be  remitted.  Bailio  M'Donald,  in  second- 
ing, said  he  would  like  powers  given  to  the  committee  to 
support  the  Glasgow  Corporation  in  i>reventing  the  com- 
pany from  liking  pouossion  of  the  streets.  Tbe  Lord 
Provost  said  tbe  Council  might  be  willing  to  give  the  com- 
mittee powers  in  handling  the  question  in  Parliament. 
After  further  conversation  the  matter  was  remitted  to  the 
commilteo. 

Tolophony  at  Glasgow. — Tbe  Municipality  of 
GUsgow,  having  applied  for  a  license  to  establish  a  tele- 
pbooe  exchange  within  that  city,  has  received  a  reply  stating 
that  tbe  Postmaster  General  obaervei  that  the  application 
rafentoa  recommendation  of  the  recent  Joint  Committee  on 
Electric  Powers,  and  bo  thinks  it  right  to  inform  them  that 
he  has  received  a  communication  on  tbe  subject  from  tbe 
Association  of  Municipal  Corporations.  The  (juestion 
whether  measures  shall  be  taken,  and,  if  so,  what  measures, 
to  give  efloct  to  this  rocommcndation  of  the  joint  committee, 
mutt,  he  says,  engage  the  very  careful  consideration  of  ber 
Majesty's  Government,  and  the  association  has  been  in- 
formed that  no  final  rtop  will  be  taken  until  they  have  boon 
afforded  an  opportunity  of  expreuing  their  views.  In  view 
of  the  intimate  relation  between  the  qneetioo  of  (resb 
licenses  for  telephone  exchange  business  and  that  of  statu- 
tory powers  for  laying  telephone  wires  underground,  the 
Postmaster-Ueneral  does  not  feel  that  he  can  at  present 
arrive  at  any  decision  on  the  application  fix)m  Glasgow. 
Not  content  with  this  reply,  a  de]iutatJon  of  the  Glasgow 


Corporation  had  an  interview  with  the  Postmaster-General 
on  Wodnosday  evening.  After  hearing  the  views  of  some 
of  the  membei'!!  of  the  Corporation,  Mr.  Arnold  Morley,  in 
reply,  said  that  the  Government  would  not  at  all  interfere 
with  the  freedom  of  municiiial  enterprise  with  regard  to 
any  mattera  it  could  legitimately  control  for  tbe  public 
interest.  Tho  tolcphono,  however,  was  not  a  part  of 
municipal  business,  but  belonged  to  the  telegraph  system, 
which  was  conducted  by  the  Slate.  It  was  not  confined  to 
tho  miiTiiciija]  area,  like  water,  gas,  or  tramway  works. 
In  continuance  of  the  policy  of  the  late  Government,  be 
W38  now  engaged  in  purchasing  the  trunk  linos  of  the 
telephone  system,  and  until  that  was  completed  it  was 
impossible  to  consider  the  question  raised  by  tho  present 
application,  The  movement  might  possibly  develop  into 
tho  Government  taking  over  their  entire  management,  but 
any  stop  titken  in  advance  in  local  districts  would  compli- 
cate mattei-s.  He  was  strongly  in  favour  of  further  powers 
being  given  to  tho  municipalities  to  manage  affairs  which 
were  strictly  municipal,  but  he  could  not  enter  into 
further  details  on  the  question  raised  by  the  deputation 
until  the  agreemont  as  to  tho  trunk  telephone  lines  hsd 
been  finally  settled. 

Mexico  and  California. — According  to  the  ScUntific 
American,  electrics!  enterprise  is  very  progressive  in 
Mexico.  That  this  is  go  we  are  in  a  position  to  know,  but 
the  English  work  in  the  matter  has  been  carried  on  very 
quietly,  and  those  engaged  in  it  have  requested  silence. 
We  are  unable,  then,  to  do  more  at  present  than  to  quote 
our  contemporary,  which  says :  "  Among  the  notabl* 
industrial  enterprises  recently  inaugurated  in  Mexico  is 
the  electric  lighting  of  the  city  of  Guadalajara.  The  plant 
utilises  the  famous  Juanacatlan  waterfalls,  which  are 
situated  about  IS  miles  from  Guadalajara.  The  Thomson- 
Houston  generators  are  actuated  by  Leflel  turbines, 
the  head  of  water  being  58ft.  Three  turbines  of 
G50  h.p.  are  used.  The  dynamos  for  arc  lighting  bave 
capacity  each  for  50  arc  lights  of  3,000  cp.  Tho 
current  strength  is  10  amperes,  and  consequently  tbe 
maximum  voltage  is  3,500.  Tho  incandescent  dynamo 
consumer  about  T^iO  h.p.  and  yields  approximately 
3&0  amperes  at  1,000  volts,  or  say  350  kilowatte. 
The  volWge  is  increased  from  1,000  to  5,000  volu 
by  means  of  10  step -up  transformers.  They  trana- 
form  tbe  energy  of  the  dynamo  at  an  efficiency  of  about 
98  per  cent.,  delivering  to  the  line,  therefore,  98  per 
cent,  of  the  energy  supplied  them  and  at  five  times 
tho  pressure.  Tho  high-presiiure  incandescent  circuit 
is  letiuced  to  1,000  volu  by  step- down  transformers  at 
Guadalajara,  IT  miles  from  the  source  of  oloctricity.  The 
installation  of  the  San  Antonio  Light  and  Power  Com^iany, 
of  Pomona,  California,  possesses  many  feature  of  interest 
The  current  is  carried  28  miles  under  tho  enormous  proa- 
sure  of  10,000  volts.  The  gonemton  are  of  the  standard 
120-kilowatt,  12-pole,  1,000-voit  Westingfaouse  alter- 
nator, which  delivers  current  at  7,200  alternationi  on 
being  driven  at  fiOO  revolutions  per  minute.  Tbe  gene- 
rators are  coupled  direct  to  Pelton  waterwheels,  the 
head  being  395ft.  The  1.000-volt  current  is  taken  to 
the  switchboard  and  from  there  to  the  bank  of  stepup 
transformers,  from  which  tho  current  is  delivered  under  a 
pressure  of  10,000  volts.  One  circuit  is  carried  to  Pomona, 
lb  miles,  and  the  other  to  San  liornardino,  28  miles  away. 
The  wire  used  is  No,  7  B.  &  S.  bard-drawn  bare  copper 
wire,  and  ia  carefully  supported  on  poles  by  insulators 
specially  deaigned  for  this  plant.  A  potential  of 
0,500  volu  if  received  in  Pomona  and  9,000  in  Sao 
Bernaixlioo.  The  pressure  on  the  city  lioee  is  maintained 
at  1,000  volte." 
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ALTERNATE-CURRENT  TRANSFORMER  DESIGN. 

BT  R.  W.  WKKKKS,  WIIlT.acH.,  A.M.I.C^. 
(Conclu4(d  from  page  GC.) 

AlUraiion  of  B_^'det>ey  ivith  Frt^ufntiy. — The  selection  of 
ths  noBt  economical  frequency  for  alternate-current  working 
from  >ii[ii>ly  itatioiiH  is  inlliiunceil  by  no  many  different 
conaideratioiu  that  Itii:  pruaont  want  of  unilormity  in 
this  respect  can  hardly  be  a.  mnttor  for  (uriirino.  11  in 
most  important  that  each  company  using  the  allernute 
current  system  should  arrange  all  their  generating  plant 
to  vork  at  the  same  number  of  cycles  per  second.  If 
tlie  prime  movers  are  suitable,  the  alternators  can  then  be 
niD  III  parallel  irith  each  other,  and  even  if  the  engine  will 
not  allow  ol  parallel  ninninj^  ihix  uniformity  in  the 
frequency  nvcn  by  the  diflfcront  altcrnnlom  in  the  same 
station  is  ^^vnntagcotis.  Beyond  thin  the  muttur  bai  been 
largely  left  in  the  hand;  of  the  manufactnrera.  ^o-xa  liiid 
that  ill  America  the  high  frequency  of  133  periods  per 
second  baa  been  exlenaively  used  because  a  large  mann- 
facturinf;  coiU|iuny  adopted  il  as  their  standard.  In 
Enjfluiiil,  the  practice  in  to  nii«  K'l'^rally  frequencies 
between  7r>  and  100,  wbureafl  on  tha  Continent  ninch  lower 
valuos  havo  boon  siiccossfully  adopted .  [t  is  out  of  the 
range  of  the  present  articles  to  consider  the  whole  groitnilx 
for  and  against  either  extreme  in  the  adoption  of  n 
standard  frequency.  Itoughty,  the  higher  values  tend 
to  slightly  reduce  the  Grit  cost  of  the  generating  plant,  and 
the  use  of  motors  is  as  yet  only  commercially  possiblo 
where  low  frocjuencioK  arc  tixcil.  Whichever  may  be 
universally  more  economical,  tbc  fact  remainn  that  trana- 
formors  have  to  bo  used,  and  it  is  the  on'ecl  on  the  economy 
of  the  transformer  that  we  have  to  consider. 

From  equation  (1)  the  potential  difference,  as  measured 
by  a  Cardew  voltmeter,  at  the  terminals  of  a  transformer 
on  open  circuit  is 

r  =  4-4.^  Frn  lO"*, 

and  F,  the  total  lliix,  may  bo  written  ft  <i  whei-e  "fi  equals 
the  maximum  induction,  and  a  equals  the  cross-section  of 
the  iron  core,     llence 

.  =  44518o»»I0**. 

With  a  ti'&nsformer  having  a  certain  transforming 
ratio,  say,  2,000  / 100  volta,  the  voltage,  •;  requEnd  on  the 
secondary  will  be  the  same  whatever  the  frequency  of  the 
alternating-current  supply.  This  ensures  that '-  snail  be  a 
constant  quantity  however  the  frequency  may  vary  on 
diflerent  supply  mains.  We  may  ibercfore  consider  f  as 
constant,  and  the  quantities  a  and  t  on  the  other  side  are 
also  constants  for  any  given  transformer,  llence,  if  n 
changes,  tliere  must  l>e  an  inverse  change  in  ^  to  keep  the 
E.M.F.  up  to  the  mime  value,  or,  in  other  words,  ft  u  — 
T6i  n,,  where  y,  n,  are  the  now  value*  of  the  induction 
and  frequency  respectively.  Hence,  in  the  trunsformors 
designed  above  for  100  ■"■— '  the  imiuction  ruipiire<l 
would  be  doubled  if  the  frequency  wore  dropped  to 
60  ^■^.  This  alteration  in  induction  alters  the  value 
of  the  iron  Iob-hos,  and  hence  aSects  the  efficiency  of  the 
transfocmer. 

The  Mibject  ol  the  loss  in  iron  wii-e  and  platea  when 
lubjectoil  to  a  magnetising  force  which  varies  h.is  been  a 
source  of  many  invcstigatJons  of  lat«  years.  The  conclu- 
sions arrived  at  by  the  many  able  experimenters  on  this 
subject  are :  first,  that  the  hysteresis  loss  in  the  iron 
for  any  given  induction  is  directly  proportional  to  the 
number  of  reversals ;  second,  from  the  many  curves 
obtitinetl  it  i*  found  that  the  results  are  fairly  represented 
by  ag  equation  containing  V  to  the  I '6th  (lOwer  Hence 
too  lose  in  hysleretis  only  may  he  expressed  by  the 
equation : 

Wn-onlK'-' (fi) 

whore  Wu  =  tbo  watts  loit  per  pound  of  iron  ; 

a  is  a  constant  depending  on  the  iron  used ; 
n  =■  the  frequency  ; 
li  »  the  maximam  induction. 
Tb«  other  part  of  the  iron  loss  is  that  due  to  Foncault 
currents  in  t^e  iron  plates 

The  det«rmination  of  formulro  for  calculation  ol  these 
lo«M»  in  pUtea  nqutrea  some  elementary  calcidus,  and 
cartn/a  atgawptumt  u  to  tbe  path  taken  by  the  current 


have  bo  be  made.  It  will  be  sufGi:ient  to  take  the  generally 
accepted  formula  for  iron  plate,  whi-rh,  when  reduced  to 
-watts  [ler  pound  of  iron,  becomes,  roughly 

Wp  -=  5((JBn)M0-"    ....    (6) 

at  lOOdeg.  F.,  where  /-the  thickness  of  the  plate  in  inches 
and  IB  and  n  have  values  as  above.  Now,  for  any  given  trans- 
former the  square  of  the  thickness  of  the  plates  may  be 
method  into  the  constant,  and  the  formula  becomes 

W,  -i(lB«)% 
where  6  i«  a  oonstant^     Hence  the  total  loss  is  ^ven  by 

As  n  occurs  in  different  powers  in  the  two  terms  on  the 

right-hand  tddo  of  this  equation,  it  will  bo  readily  seen  that 
any  curve  drawn  for  the  total  iron  losses  tor  a  given 
frequency  cannot  he  u.ted  at  any  other  frequency.  It  is, 
however,  quite  possible  by  careful  experiments  to  verify 
the  equation  given  above.  This  can  beet  be  done  by  taking 
power  readings  of  the  iron  lusses  when  the  frequency  is 
varied  very  considerably,  Then  the  diFTorent  set  of  results 
can  be  analysed  by  simple  algebra.  This  can  be  more 
leadily  done  with  plates  of  greater  thickness  tb.in  those 
used  in  onlinary  work,  as  in  that  case  the  expression  for 
the  edily  cnrronls  is  a  larger  pioportion  of  the  total  loss. 
The  approximate  truth  of  this  formula  and  the  corre- 
sponding expression  for  the  eddy-current  loss  per  pound  of 
iron  being  established,  we  can  proceed  to  divide  the  curve 
of  iron  losses,  Fig,  4,  into  its  two  components.  To  do  this, 
the  loss  in  watts  per  pound  lor  inductions  varying  from 
16  =  8,000  to  !K=  1,000  must  be  calculated  from  (6),  and 
the  figures  iihtuined  when  subtracted  from  the  ordinates  ol 
curve.  Fig.  4,  leave  the  hysteresis  loss  per  pound  at  100 
cycles  per  second,  Thus  at  ^  =  6,000  for  10  mil  plates  we 
have 

W,  =5  ((¥«)' 10-* 

=  fi  X  (01  X  6,000  %  100)=  X  10-" 
=  6xe,O0OxC,000xI0-« 
—  '180  watt  per  pound. 

Now  the  onlinate  on  Curve  4  when  18  =  6,000  is  170. 
Therefore  the  hysteresis  loss  alone  is  170- -18=  1-52  watts 
per  )K>und  of  iron. 
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Doing  this  for  all  the  pnints,  and  plotting  the  resutta  in 
a  curve  as  before,  we  obtain  Fig.  i!5,  which  gives  the  loss 
per  t>ound  of  iron  due  to  hysteresis  only,  at  100  '^•— ■. 
From  this  the  losses  at  other  frequencies  can  be  obtained 
by  simple  projtortion.  It  will  be  fouud  on  trial  that  the 
curve  tnus  obtained  is  not  quite  in  uniformity  with  the 
equation  of  V  to  the  IGth  power.  This  is  due  to  some 
qualities  of  the  iron  from  which  the  original  results  were 
obtained.  To  explain  fully  the  mothoil  of  working  with 
this  curve  it  will  bo  well  to  take  the  design  No.  1  and  to 
calculate  the  iron  losses  for  that  transformer  when  working 
at  frequencies  of  60,  75,  100,  and  130  respectively. 

We  have  from  the  table  of  results  that  tor  w  ^^  100 
^  =  3,580  at  the  normal  voltage ;  now  n  IB  =  h,  18 |,  ao 
that 

_  ,  ._      3,580  X 100      ,  ,-rt 

»,  tor  n,  =  50  =  J — =  7,!60t 

50 
In  the  same  way  as  n,  a  75 

«.  =  S-SgO^^W  _  4.800. 
'^'  75 

and  at  It,  =  130,  |»,  »  1!,770. 


We  will  in  this  caae  Ubulale  the  reaulU,  aa  errors  cao 
thon  easily  be  seen  and  aroided.  The  fact  that  tbe 
by«ter«siB  loss  ia  directly  profiortioniil  to  tbe  Irequeiicy 
now  enables  iia  to  determine  the  tatfti  byiterento  lott  in 
each  of  tbe  above  cuea.  Tbiis  nt  IB  =  7,160  the  Iom  pur 
(lOOHd  at  100  '^—  i<,  from  Fig.  20,  1  94  watu  pDr  pound, 
.  -.  tb«  Ion  at  50  '^^  io  172  &Ib.  will  be 


W, 


1  94  X  172-5  y  50 
100 


168  watu. 


Table  or  Irojt  Lossks  a ^n  No- Load  Cvkhknts  roH  Siicr.  Tvi-e 

SlX-KjIJ>U'ATr     TlUKSI^JIlMKIl,     DkXIOS      (I),     AT      DlfF'CIUlNT 

FtugrcKCit-.t. 
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6fJ 

7» 

100 

1»U 

7.190 

4,800 
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1H8 
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11 

11 

11 

11 
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lUH 
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■127 
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tm 
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-112 
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3« 

■97 
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Id  tbe  tame  way  for  |i  =  1,800  and  n  •  lb. 


W>- 


1-125  X  1725  X  75 
100 


146  w&tta. 


Tbe  rett  of  tbe  valuM  of  W„  ualculaied  in  the  same  way  are 
ISS'8  (or  n  =  100,  and  121  watla  for  «  =  130. 

The  Foiicnutt  loss  is  got  from  the  formulu  (6) — i.t.,  watla 
per  pound  =  r.  (( V  nf  10-'-'. 

In  this  iransforiucr  10-mil  plates  were  used,  and  the  iron 
weighed  lT251b. 

Hence,  W,  =  172  5  x  5  x  {01  x  7,160  x  50)»  x  lfr-». 
=  li  wnttB  at  50  frequency. 

But  wo  nw  above  thiit  V  u  wii«  always  a  constant  if  the 
Toltage  at  the  turmioals  of  tbe  tranefonnur  was  not  varied. 
So  the  eddy  current  loss  must  also  be  a  constant  for  .ill 
frequencies,  as  these  two  quantities  are  the  only  variables 
in  the  equation  used  above.  Filling  up  the  list,  the  total 
iron  loea  in  each  case  can  now  be  obtained  by  addition. 
It  will  be  immediately  observed  that  Ibis  increases  rapidly 
with  a  deciease  of  the  frequency.  By  halving  the  value 
of  n,  we  have  in  this  transfoi-mer  increased  tbe  iron  loaaea 
by  aome  25  per  cone.  Hence,  if  the  translorraer  was 
designed  to  the  heating  limit  at  a  frequency  of  100,  it 
WoumI  got  too  hot  when  placed  on  a  circuit  supplied  at 
fiO  frequency.  This  change  in  tbe  iron  loss  is  more 
Bi^k«d  in  transformers  using  a  higher  induction  than  in 
the  presetit  desii^n.  To  complete  the  list,  wo  now  require 
to  nnd  the  exciting  current  at  the  different  frequencies. 
The  ralnex  of  ji  for  each  induction   can  be  at  once  taken 

from  the  curve  Fiit.  ft.     Then  i„  from  (2)  = ^ _. 

/IT,    X    1  ■  I  6 

Ab  four  values  have  to  be  calculated  iind  part  of  the  right- 


hand  tide. 


is  common  to  all  coses,  it  may  con 


r,  X   1-76^ 
veniently  be  worked  out  separately. 

In  this  transformer,  /,  the  mean  length  of  the  iron  circuit 
was  t23cm.  and  r,  =  1,400, 

therefore  r-rrrtjS  ■  "0468 ; 


and 


t„-"X  -0468, 


Thus  at  H  =  50,  IB  =  7,160,  and  /•  -  2,650, 

7,160 


•ff  = 


2,650 


X  -oies 


=  '127  amjiere. 

The  rest  can  be  worked  out  in  eicactly  the  same  nay.  The 
values  of  r'n  are  obtained  by  dividing  tbe  total  iron  loss 
by  the  voltage  on  tbe  primary  winding,  which  in  this  case 
wu  2,000. 


The  magnetising  current  i  =  ^ig '  -f  t^>  ^  ao  in  the  first 
case  i  =  V089»  x   127* 

=     '165  ampere. 

Completing  tbe  other  values  in  the  same  way,  it  will  then 
be  belter  for  reference  to  add  two  more  lines,  showing  the 
iron  loss  and  magnettaiDg  current  respectively  in  per- 
centages of  the  full-load  values.  The  ratio  of  those  two 
gives  the  power  factor,  which  will  be  seen  to  fall  with  the 
frequency.  This  is  not  always  so,  but  depends  largely  on 
the  shape  of  the  yi  curve  of  the  iron  used. 

The  general  concluaions  from  this  investigation  are  briefly 
as  follows  :  When  the  frequency  at  which  tbe  trannformer 
is  used  is  decroasud,  the  loss  in  iron  is  increased,  and  there 
ia  consequently  a  fall  in  tbe  oiliciency  of  the  transformer. 
(It  must  bo  remembered  when  considering  the  loss  in  the 
iron  of  a  transformer,  that  although  the  loss  may  be  a 
comparatively  small  percentage  of  the  maximum  output,  it 
is  a  large  t>erceiitage  ot  the  average  load.  Thus,  while  an 
increase  of  25  jier  cent. — i.e..,  from  242  to  2-28  [>er  cent^ — 
does  not  appeal-  much,  it  may  make  the  difTeronce  between 
profit  and  no  profit  in  the  oentnl-atttion  accounts.)  Also 
the  larger  iron  loss  will  increase  the  linal  temiiuraturo  of 
thu  transformer.  So,  for  low  froquoncios,  more  cooling 
surface  should  be  provided.  In  other  woi-ds,  a  larger  trans- 
former is  required,  This,  of  course,  will  raiso  the  cost  ot  the 
tnaU'umeiit  for  a  given  output.  Un  the  other  hand,  a  tranS' 
former  designed  to  have  a  good  efficiency  at  a  low  frequency 
can  be  used  more  economically  at  higher  frequencies,  but 
the  coflt  of  manufacture  will  then  be  the  prohibitive  factor. 

Qiiftiily  of  /'rOTi.— -Thin  is  the  indeterminate  quantity 
which  causes  uncertainty  in  the  manufacture  of  Lrans- 
formors.  Every  batch  o(  iron  received  should  be  kept 
sO[>arate,  and  tho  tests  of  the  transforniors  miido  from  it 
then  give  a  ready  check  on  any  falling  off  in  tbe  quality'. 
The  curves  given  (Figs.  4  and  5),  which  bavo  been  used  in 
all  the  designs  above,  were  taken  from  a  transformor 
actually  made,  The  iron  waa  a  bettor  quality  than  the 
average  brands  of  plate,  but  was  by  no  means  the  beat  that 
can  be  obtained.  With  careful  selection,  iron  can  bo  found 
with  which  tbe  losses  per  pound  come  out  ciuite  30  |)er  cent. 
below  Ihoae  given  in  Curve  4.  It  is  in  the  permeability 
curve  that  the  greater  dillerence  is  noted  with  these  superior 
qualities  of  iron.  This  curve,  then,  rises  much  more  rapidly 
at  low  inductions,  and  tho  riermoability  throughout  may  be 
some  80  per  cent,  higher  than  the  values  given  in  Curve  ft. 
The  higher  permeability  roducea  tho  current  required  to 
magnetiae  tbe  iron,  and  consequently  the  power  factor  it 
incieaaed.  On  referring  to  I>r.  Fleming's  list  of  testa,  it 
will  bo  aeon  that  in  one  case  ho  obtained  a  uower  factor  as 
high  as  92.  A  siiecial  brand  of  mild  steel  U  said  to  be 
nsod  in  this  tran storm er,  which  must  have  a  very  high  ]>er- 
moability  to  account  for  such  a  power  facUir. 

ti'an-^ormfnjor  lUfftTf-nt  Mrth<id»  oj  Stipplt/.—Tht  trans- 
formers used  in  lighting  individual  bouses  are  very  seldom 
worked  at  full  load,  and  tho  average  load  is  so  small  that 
the  heating  oilcct  of  the  current  in  the  cop^icr  circuit  may 
be  almost  neglected.  The  transformer  should,  of  course,  bo 
able  to  stand  the  full  cun'out  for  some  hours  without  uoduo 
rise  of  temt>erature.  The  ail  day  efiiciency  is  then  Bxod 
by  the  iron  loas,  and  but  for  the  regulation  the  copper 
might  be  rudnced  to  save  first  coat.  The  aub-station  system 
of  supply  is  now  coming  inu3  more  general  use.  In  thia 
system  tbe  consumers  ai-c  connected  on  to  a  low-tension 
network,  which  is  fed  at  different  idacM  by  transformers  in 
sub-stations.  In  this  way,  even  if  tbe  wbolo  of  the  trans- 
formers are  left  continuously  on  the  mains,a  much  bigbcrload 
factor  is  obtained,  owing  to  the  diHerent  classes  ot  building* 
supplied.    That  ia  to   say,  the  average  load  is  a  larg«r 

iiroportion  of  the  maximum  load,  and  hence  t^e  trans- 
ormer  is  worked  more  economically.  To  still  furtlier 
increase  the  economy,  arraiigemente  are  made  for  reducing 
the  number  of  transformers  in  connection  with  tbe  main  as 
the  load  diminishes.  8o  in  the«ie  transformcrx  and  in  those 
used  in  powor  transmission  on  a  large  s^ile,  the  watts 
wasted  in  the  copper  form  a  good  proportion  o(  the  total 
loss.  As  the  boat  generated  in  tbe  copper  is  liable  t.f 
the  insulation,  it  is  advisable  in  the  large  Wtn^' 
for  central-station  work  to  keep  thA 
copper  lower  tbau  in  email  t 
inatallation  woik. 
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.ON  THE  TBANSIHISSION   OF   ELECTRIC  SIGNALS 

THROUGH  SPACE- 

Vf  V.  a.  PBEKCE,  F.asL 

{Coitdaded /nm  fu^  184.) 

It  18  wry  nwessar;  to  be  able  to  diatingtusfa  or  uprate 
these  earth  cmrenta  from  currents  due  to  induction,  for 
bey  are  very  apt  to  give  false  efTectt  and  to  loud  to  erro- 
^neuui  conclmiona.  This  tt  cMJIf  done,  if  tJio  instrument 
be  leuattive  euoiigb,  by  making  the  t>rimaiy  ciin-cnt  con- 
tinuous when  tho  earth  ctirront  alto  becomea  contiuUQue, 
vhilo  imluctton  currents  arc  momentary,  and  are  observed 
only  during  tbc  rapid  rise  or  fall  of  the  inducing  caiiae. 

2,  Elkctrostatic  IfTDrcnos. 

When  a  body.  A,  ia  electrified  by  any  meana  and  isolated 

to  a  dioloctric,   it   eatabliabea  an  electric  Reld  about  it. 

Linea  of  electric  force  are  projected  from  it  in  every  diroe- 

bion ;  and  if  in  the  direction  of  any  of  those  lines  of  force 

rthere  is  placed  another  similar  bo<iy,  B,  it  is  also  cloctriGed 

^y  induction.     If  B  Iw  pkoed  in  connection  with  earth  or 

rith  a  condenser,  or  vritn  any  largo  body,  then  the  charge 

^ot  the  aamo  sign  as  A  is  conveyed  away,  and  B  remains 

«le^rificd  in  the  opposite  aense  to  A,  and  to  the  »;ime 

amount    A  and  B  are  seata  of  electric  force.    They  form 

a  stress,  and  are  the  ends  of  a  line  of  force.     The  dioloctric 

between  them  ia  displaced  or  polarised  electrically.     It  is 

in  a  state  of  strain,  and  r<tmatns  so  as  long  as  A  remains 

charged,  but  if  A  he  dischar};od,  or  have  its  chaise  reversed 

or  varied,  then  similar  changes  occur  in  B  and  tfarou|{h  the 

dielectric  sojiarating  theio. 


Fio.  1. 

If  A,  Fig.  1,  be  a  flat  diac  electrified  poritively  and  he 
placed  inside  a  ring.  B,  then  the  ring  bouomoK  tho  termina- 
tion of  lines  of  electric  force,  and  the  num  of  their  terminal 
nejcative  chargeu  i*  e<iual  to  the  whole  positive  charge  of  A. 
A  may,  in  eucli  of  the  above  cases,  bo  tho  section  of  a  con- 
tiunoui  wireorconductorformingpart  of  a  compieU)  circuit. 


Fio,  'J.— l>uriu({  Choricc. 
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charge  on  A  may  be  due  to  the  eloctiic  force  cf  a 
primary  current,  while  in  the  secondary  conductor,  B,  the 
displaced  charge  in  flowing  to  earth  eatablishea  a  momen- 
tary current  whose  direction  and  doratton  depends  on  tJie 
current  of  A,  and  on  its  rate  of  variation. 

A-ii^ =2— 


Fio.  S,— Sternly  Curronl, 
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The  strained  state  of  the  dielectric  and  the  charges  on  A 
and  B  remain  4nie«ccnt  so  long  as  the  current  flows  steadily ; 
but  if  the  primary  current  ceases,  then  we  have  secondary 
currents  in  each  conductor,  as  shown  bj'  tho  arrows,  and 
flowing  until  equilihrium  is  restored. 


Fio.  4.— During  Dbchaigo. 
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The  secondary  currents  due  to  discharge,  flow  in  opposite 
directions  at  each  end,  and  there  ia  always  some  inter- 
mediate zero  point. 
'  /Jt/mr  rtud  at  the  Cbiaifio  Exhibition. 


It  is  thus  easy  in  long  circnits  by  observing  their  direc- 
tion Lo  diD'crentintc  currents  of  induction  due  to  electric 
displacoment  from  those  due  to  electromagnetic  disturbance. 

The  dielectric  plays  just  as  important  a  part  in  the 
electrical  o[ieratious  that  occur  as  do  the  conductors.  Its 
molecular  disturbance  cannot  be  neglected.  It  is  aubject 
to  strain  and  variations  of  dlsplacomont  in  one  direction, 
while  it  ia  ponoctttod  by  a  wave  of  energy  in  another 
direction — viz,,  in  the  direction  of  the  primary  current.  In 
fact,  it  is  a  queation  much  discussed  at  the  present  day 
whether  the  prime  action  in  all  current  effects  is  not  this 
wave  or  flui  of  energy  passing  longitudinally  through  tho 
dielectric  in  the  direction  of  its  length,  and  that  nothing 
whatever  passes  through  the  conductors,  which  are  mere 
passive  agents  in  the  matter,  wasting  energy  but  not 
transmitting  it. 

There  are  two  views  of  the  formation  and  supirart  ol  d 
current.  The  one  following  Faraday  regards  it  as  tho  con- 
tinuous discharge  of  the  contiguous  charged  molecules  of 
the  conductor,  the  action  oiiginaling  in  and  being  pro- 
[lagated  uniformly  throughout  the  conductor.  The 
dielectric  plays  only  a  secondary  part.  The  other  derived 
from  Maxwell  by  Poynting  regards  a  current  as  the  coo- 
seiiuence  of  the  propagation  of  a  wave  of  electrical  energy 
through  tho  dioloctric  in  the  direction  of  the  line,  and 
which  reaches  the  wire  from  the  exterior.  The  conductor 
plays  a  secondary  nart — it  simply  dissipates  the  energy  con- 
veyed by  the  dielectric    The  current  ia  aet  tip  on  the 
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surface,  and  it  penetrates  the  interior  comiiarativoly  slowly, 
while  its  distribution  in  any  given  section.il  area  of  the 
conductor  ia  not  uniforai. 

The  truth  lios  probably  in  a  combination  of  each  view. 
The  dielectric  is  a«  much  an  essential  agent  in  the  action  aa 
the  conductor,  and  in  each  plane,  perpendicular  to  the 
current,  the  charge  and  discharge  of  contiguous  molecules, 
the  formation  of  an  electric  field,  the  formattou  of  a 
magnetic  fiold,  the  Hon  of  energy  across  this  plane  and 
pamllel  to  the  conductor,  ita  dissipation  as  heat  in  the  con- 
ductor, are  all  simultaneous  and  self-dependent,  and  equally 
concerned  in  the  ^al  result. 

In  a  complete  metallic  loop  the  energy  ia  propagated  in 
the  dielectric  between  the  wires,  it  is  dissipated  in  the 
wires,  there  are  longitudinal  waves  propagated  through  the 
dielectric  parallel  to  the  wii^es,  and  there  are  other  circular 
electromagnetic  waves  emanating  from  each  conductor  as  a 
centre  and  flowing  as  a  resultant  in  planes  |>erpendicular  to 
the  wires.  Thus  there  are  lines  of  electric  force,  linea  of 
magnetic  force,  and  lines  of  energy  flow.  The  first  deter- 
mine disjilucemciit,  and  are  controlled  by  electrostatic 
capacity  ;  the  second  determine  electromagnolie  disturb- 
ance, and  are  controlled  by  inductance  ;  tho  third  deter- 
mine transformation  of  energy,  and  are  controlled  by 
resistance.  Time  enters  into  the  consideration  of  the 
longitudinal  speed  of  the  energy  flow  through  tho  system, 
of  the  electromagnetic  disturbance  through  tho  dielectric 
at  right  angles  to  this  How,  of  the  rise  and  fall  of  the 
current  at  each  point  of  the  circuit,  of  the  character  of  the 
current,  whether  continuous  or  alternating,  and,  if  alter- 
nating, of  the  frequency  of  the  complete  alternations. 

The  eDccts  of  electrostatic  induction  do  not  play  an 
important  part  in  tho  enquiry  immediately  before  us,  but 
they  arc  of  great  consequence  in  considering  questions  of 
speed  of  aignalling  in  submarine  cables,  and  cleameta  of 
speech  in  long-distance  telephony. 

3.  Elkctromarnetic  Induction. 

Magnetic  force  ia  that  which  profluccs  or  tends  to  pro- 
duce polarisation  in  magnetisable  matter — viz.,  icon,  nickel 
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utd  cobalt — and  electromaBnetic  disturbance  in  non-m«g- 
oMwibte  matter  and  the  o^cr.  It  excite*  liiioi  of  ma^edc 
forc6  aad  becomo*  u  Ktress.  An  electric  current  in  a  con- 
ductor »  a  teat  of  in»gnettc  force.  It  cstablUbcs  in  iik 
neicbbourhom!  a  magnetic  field. 

Tbe  linn*  of  force.  Fig.  5,  in  tbis  fietd  are  oqutrttloDt  to 
circle*  in  x  ptniie  peiiwndiculai-  to  the  direction  of  the 
current,  which,  during  the  rise  of  the  current  in  A,  flow 
outvrards,  and  during  the  fall  of  the  current  flow  inwards, 
like  the  wavea  on  the  RiiHace  of  smooth  water  when  a  st«ue 
ia  dropped  into  it,  but  moving  with  the  niieed  of  liKbt. 
Tliue  any  other  tinonr  conductor,  B,  placed  in  this  neld 
parallel  lo  A,  is  cut  at  right  angles  to  it«elf  hy  thone  lines 
of  force — in  one  direction  as  tbe  current  rises,  and  in  tht 
other  direction  as  tbe  current  falls.  The  projection  of  line* 
of  msignotic  force  tbroush  a  linear  conductor  in  a  direc- 
tion perpendicular  to  its  length  excite*  electric  force  in  that 
conductor ;  and,  if  tbe  conductor  bo  continuous  and  form 
part  of  a  circuit,  it  establishes  voltage,  and,  therefore,  a 
current  in  this  secondary  circuit.  Now,  the  strength  of 
this  s«oonilary  current,  C,,  depends  on  the  strength  of  the 
primary  current,  C,,  on  Uie  rate  at  which  it  rise*  or  falls 

(if  f*\ 
-j^  1,  on  the  resistance  of  the  Hecondaiy  circuit,  r.p  on  tbe 

distance  which   seiiarutc*    the   two    circuibe,   d,  and    on 


l^ 
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the  length  of  the  inductive  system,  I.  Tbe  direction  of 
tbe  mcondarv  current  everywhere  ia  reverse  to  that  of  the 
primary  dunuK  it«  rise  and  in  tbe  same  direction  during 
ita  fall. 

If  the  two  circuits  are  nopamto  and  independent,  this 
action  between  tbcm  is  called  mutual  induction  ;  but  if  B 
be  a  [lart  uf  tbe  same  circuit,  A,  it  is  called  nolf-iniluctjon 
The  amount  of  induction  is  dependent  also  on  tbo  magnetic 
sJenvnts  nreitcnl  in  the  conductors  and  in  the  space  between 
tbem.  Tliis  is  meusurable  in  its  own  unit  (which  it  is  pro- 
posed to  call  "henry"),  U  ciiUed  inductance,  and  is  usually 
indicated  by  L  or  M,  according  as  tbe  ijuciLiou  deilt  with 
IB  self  or  mutual  inductance. 

ExrKRiMKNT.vL  Invbstkiation. 
8iiioo  1885  I  have  had  a  vast  number  of  exporinieiits 
made  to  thresh  out  the  laws  and  condition*  that  determine 
tbe  distance  at  which  these  magnetic  disturbances  can  be 
usefully  evident.  The  instrument  used  to  receive  these 
signals  has  been  (generally  the  telephone,  but  many  abso- 
lute measurements  have  been  made  witti  a  very  sensitive 
rvflecting  gilvanometer.  Tbe  judgment  required  to  deter- 
mine the  roUtive  intensity  of  sound  in  a  telephone  is  a 
Tflry  variable  and  uncurtain  agent,  even  though  many 
obaflrvera  be  utilised  and  the  same  experimenters  ]ierform 
with  the  same  apparatus.  But  this  does  not  apply  lo  tbe 
observation  of  the  limiting  audible  intensity  of  signals. 
The  point  where  aouod  ceases  is  obuined  with  concordant 
and  satisfactory  results  when  tbe  mean  judgmonl  of  several 
observers  using  tbe  same  telephone  is  made  use  of.  I 
never  use  less  than  three  observers,  and  sometimes  have 
emplorcd  as  many  as  seven.  By  ibis  means  we  observe  by 
what  I  call  tbo  average  normal  ear. 

/.  To  prove  that  the  effects  wbtc  due  to  tlednmi^ik 
indwiiim. 

Conductors  of  copper  wire  insulated  with  guttapercha 
were  formed  into  quarter-mile  squares.  Fig.  6,  and  laid  on 
■  level  plain  at  a  distance  of  a  quarter  of  a  mile  apart. 

Arr»ngomont«  were  made  for  sending  vibratorj'  or 
■Iternating  currents  which  could  bo  broken  into  Morse 
ngnals  by  means  of  a  telegra|)h  key.  Telephones  were 
used  as  recoivor«,  which  transformed  Uiese  signals  into 
buzzing  doU  and  dashes. 

On  cloung  the  circuit  in  one  square  and  sending  signals, 
conversation    could    bo    readily   bold    between  the   two 


opei-ators  by  means  of  the  Morse  code.  Now,  obviously, 
earth  conduction  could  play  no  )>art  in  this  transmission  of 
signals,  tor  the  squares  wore  insulated  throughout  from  tbe 
earth. 

Next,  in  order  to  ascertain  to  what  extent,  if  any, 
electrostatic  effects  were  observable,  one  pole  of  the  battery 
used  was  put  to  earth,  and  the  further  end  of  each  square 
was  disconnected. 

Now,  by  this  arrangement  the  mean  electric  force  of  one 
fiquare  was  doubled,  as  compared  with  the  former  experi- 
ment, where  the  circuit  was  completed,  but  no  effect  was 
observed  in  tbe  second  square,  either  in  tbe  receiving 
telephone  or  with  the  reflecting  galvanometer.  The  squares 
were  even  superposed  at  a  distance  of  oidy  15IL  apart,  tbe 
upper  one  being  suspended  on  poles,  and  the  tower  one 
laying  on  the  ground,  but  without  any  result.  Hence,  the 
effect  observed  in  this  experiment  was  clearly  due  u> 
electromagnetic  induction. 

//.  To  prove  that  the  ejects  incrgased  direclly  with  the 
strength  ^if  the  prirmry  mntnt  used  and  divanithed  vnih  the 
rrsklance  of  the  seeondarif  current. 

(a)  Two  quarter-mile  squares  of  insulated  wire  were 
opposed  to  one  another,  and  the  distances  between  the  front 
faces  varied  from  eight  yards  to  192.  Current  of  one  and 
two  amperes  respectively  were  sent  into  one  square,  and  the 
induced  effect  in  the  second  square  with  two  ampere*  was 
invariably  twice  that  with  one  ampere.  Tbe  measuromontA 
were  made  with  a  reflecting  galvanometer. 


r"! 
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{b)  Open  wires  were  (lUtced  parallel  to  one  another,  and 
a  mile  apart  hori  win  tally.  Fig.  7.  The  primary  circuit  wa* 
two  miles  long.  The  nther,  the  secondary  current,  wa* 
divided  into  two  equal  one  railo  lengths.  With  ^  primary 
curi-ent  of  -'22  ampere  the  vibrations  were  just  audible  in  a 
telephone  fixed  to  either  of  the  single-mile  lengths  of  tbe 
seconilary,  the  total  resistance  in  the  latter  circuit  being 
85  ohms.  With  u  similar  current  (22  nro])ere)  in  the 
primary  and  the  Koeoiidariea  joined  into  a  two-mile  length 
the  same  limit  (>(  audibility  was  reachei)  when  the 
resistance  in  the  secondary  was  doubled — that  is,  it  was 
raised  to  170  ohms.  Next,  the  current  in  the  primary 
was  doubled,  or  increased  to  ■14  ampere,  and  with  a  one- 
mile  secondary  the  total  resistance  had  to  be  doubled  in 
order  to  reach  the  same  limit.  Finally,  when  tbe  current 
in  the  primary  was  raised  to  BK  ami)ere — four  times  the 
original  ligurc — then  tbe  same  limit  was  reached  when  the 
resistance  was  quadrupled. 

///.  Taf'id  k/w  the  t^eeU  varied  vMh  the  length  of  the 
iwlvdive  tynlent  and  mth  the  distance  sqiaraling  thetrt. 

The  taw  for  variation  of  length  and  disunce  is  verj;  com- 
plicated and  depends  wholly  on  the  form  of  tbe  circuit  and 
It*  various  reactions.  It  may  lie  briefly  summarised  as 
follows,  but  the  experiments  upon  which  these  conclusion* 
are  drawn  are  given  as  an  appendix,  together  with  the 
equations  developed  from  them. 

Let /  =  length  ani! '/  =  distance  apart  of  two  conductors 
assumed  equal  and  similar,  then 

(a)  With  two  infinitely  long  straight  line*  it  varies 
inversely  as  d  alone. 

(ft)  With  one  infinitely  long  straight  wire,  and  a  wire  of 

finite  length,  it  varies  m  j, 

(r)  With  one  infinitely  long  straight  wire  opposed  to  a 
rectangle,  the  law  become* 

where  X)  is  tbe  distance  from  tbe  face  to  the  back  oi  the 
rectangle. 

(rf)  Whore  the  rectangle  is  replaced  by  a  scpiare,  the  above 
formula  becomes 
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(«)  With  a  rectilinear  wire  of  finite  length  oppoBed  to 
R  square,  the  length  of  the  (ormor  being  c<|iiiil  to  the  face 
of  tJie|latter,  it  v&rioa  as 

l_ 

d'  _ 

(/)  With  tTO  •quarae  of  e<{ual  dimenBioos  oppoaod  to  od« 
another,  Pig.  9,  the  effect  varies,  where  I  is  great  compared 
with  <i,  u 

I 

7? 

but  when  d  oxceeds  haH  I,  it  nriet  u 

t 
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NoTR. — With  casee  e,  d,  t.,  a»d/,  if  d  huRumc  very  groat, 
the  oflcct  would  {liminish  and  iiltimiilcly  dinuppear,  owing 
to  the  oppoaing  current  in  the  back  of  the  square  having 
pncticatly  the  sumo  influence  at  that  in  the  fronl.  When 
A  is  very  groat,  the  eflecls  due  toa  and  ii,  may  be  neglected. 

{fj)  With  two  rectiltne&r  wires  of  equal  lengih,  if  llie 
effect  of  the  magnetic  waves  due  to  the  returu  current 
Ibrougb  the  earth  ba  neglected,  iheuwhou  I  is  great  com |Mire<] 
with  a  it  varies  as 

; 

tnit  when  d  is  great  compared  with  \,  it  vu-iet  as 


Pto.  9. 

The  complete  formula  for  the  aerinl  [tortion  of  the  circuit 
is  as  follows : 

Let  Ci  =  current  through  primary ; 

jf  =  quantity  induced  in  secondary; 
v,  =  resistance  of  secondary  ; 
I    «  length  of  either  wire ; 
A  =  distance  between  wires ; 
then  M  corutanl  in  C.Q.S.  units. 


«• 


c,  ^P  +  d*  -d 


X  M. 


The  complete  formula  must,  of  course,  allow  tor  the 
reverse  effect  of  the  lelurn  circuit  through  the  earth.  I 
hops  lat«r  to  obtain  sulEcieat  data  on  which  U>  base  such  a 
formula. 

The  value  of  M,  obtaiiie<l  from  a  series  of  experiments 


on  two  parallel  wjuares  of  wire  1,300  yards  in  length  and 
five  yards  ap.irt,  was  found  to  be  '003. 

(A)  The  diflorencQ  in  water  as  compared  with  air  is  not 
very  marked.  In  certain  experiments,  which  were  con- 
sidered reliable,  and  which  appdir  on  Table  I.,  it  was  about 
a  per  cent,  more  in  thu  air  tbun  in  wuliir.  The  result  was 
pirobably  due  to  the  magnetic  wnvo!;  being  degraded  into 
«I«Ctrical  currents  in  traversing  the  conducting  sea- witter. 

IV.  Practicai,  Exfbbimknts. 

The  Bristol  Channel  proved  a  very  convenient  locality  to 
test  the  practicability  of  communicating  across  a  distance  of 
throe  and  fivo  miles  without  any  intermediate  conductors. 
Two  islands,  the  Flat  Holm  and  the  Steep  Holm,  lie  off 
Penarth  and  Lavemock  Poitit,  near  Cardiff,  the  former 
having  a  lighthouse  upon  it.  On  tho  shoru  two  thick 
copper  wires  combined  in  one  circuit  were  suspended  on 
iwlea  for  a  distance  of  1,267  yards,  the  circuit  being  com- 
pleted by  the  earth.  On  the  sands  at  low-water  mark, 
600  yards  from  this  iirimary  circuit  and  parallel  to  it,  two 
gutiAporcha-covored  copper  wires  and  one  bare  cop[>er  wire 
were  laid  down,  their  ends  being  buried  in  lh«  ground  by 
moans  of  bars  driven  in  the  sand. 

One  of  the  guttapercha  wires  wus  lashed  to  an  iron  wire 
to  represent  a  cable.  These  wires  were  periodically  covered 
by  the  tide,  which  rises  here  at  spring  to  33tt.  On  the 
Flat  Holm,  31  miles  away,  another  RUttapercha-eovered 
copper  wire  was  laid  for  a  length  of  GOO  yardft 

There  was  also  a  small  steam  launch  having  on  board 
several  lengths  of  guttapercha-covered  wire.  One  end  of 
such  a  wire,  half  a  mile  long,  wuk  attached  to  a  small  buoy, 
which  acted  as  a  kind  of  iloat  to  the  end,  keeping  the 
wire  suspended  near  tho  surface  of  the  water  at  it  was  paid 
out  while  the  launch  slowly  steamed  ahead  against  tho  tide. 
Such  a  wire  was  paid  out  and  picked  up  in  several  positiODS 
between  the  primary  circuit  and  the  islands. 

The  apgwratus  used  on  shore  was  a  2-b.p.  portable 
Marshall's  engine,  working  a  Pike  and  Harris's  alteniator, 
sending  192  ccimplota  alternatiuns  per  second  of  any 
desirable  strength  up  to  a  maximum  of  16  amperes. 
These  alternating  currents  were  broken  up  into  Morse 
signals  by  a  suitable  key.  The  signals  received  on  the 
secondary  circuits  were  read  on  a  iiair  of  telephones — the 
same  instrumeiita  being  used  fur  all  the  experiments. 

Thu  object  of  the  exjieriments  was  not  only  to  test  the 

Eracticobility  of  signJling  between  the  shore  and  the  light- 
ouBC,  butto  difforontinto  the  effects  due  to  earth  conduc- 
tion from  those  due  to  electromagnetic  induction,  and  to 
determine  tho  effects  in  water. 

I  have  already  alluded  to  the  way  in  which  the  lines  of 
current-flow  were  mapped  out.  It  was  possible  to  trace 
without  any  difliculty  the  region  where  they  ceased  to  be 
]>erceptible  as  earth  currents  and  where  they  commenoed 
to  be  solely  due  to  electromagnetic  waves.  This  was 
found  by  allowing  tho  paid  out  cables,  suspended  near  tho 
surface  of  the  water,  to  sink.  Near  the  shore,  no  difier- 
ence  vras  perceptible  whether  the  cablo  was  near  the  surface 
or  lying  on  tho  bottom,  but  a  point  was  reached  just  over 
a  mile  away  whore  all  sounds  ceased  as  the  cable  sank,  but 
were  recovered  again  when  the  cable  came  to  the  surface. 

The  total  absence  of  sound  in  the  siibmeiged  cable  rather 
surprised  me,  and  it  leads  to  the  conclusion,  either  that  the 
electromagnetic  waves  of  energy  are  disaijiated  in  the  sea 
water,  which  is  a  conductor,  or  else  that  tbcy  are  roHocted 
away  from  the  surface  of  the  water  like  rays  of  light. 

Exporimuntii  on  tho  Conway  estuary  showing  the  relative 
transparency  of  air  and  water  to  these  electromagnetic 
waves,  tend  to  support  tho  latter  deduction,  for  if  much 
waste  of  energy  took  place  in  the  water,  tbe  dilFereace 
would  be  more  marked.  As  it  is,  we  have  ample  evidence 
that  tbe  electromagnetic  waves  are  transmitted  to  consider- 
able distances  through  water,  though  how  far  remains  to 
be  found. 

There  was  no  difliculty  in  communicating  betwoeo  the 
shore  and  Flat  Holm.  Messages  wero  read.  Mr.  tiikvey, 
who  WAS  making  tbe  experiment  on  the  island,  wrot«  me: 
"There  was  then  somowbrkt  a  lengthened  pause,  due  to  a 
slight  derangement  of  tho  machinery  on  the  mainland,  but 
at  2  p.m.  I  heard  clearly  and  distinctly  tbe  following: 
'  Here  Uasksyne '  {ooe  of  his  assiatants) '  with  a  message 
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(rom  Mr.  Preece  for  Mr.  Gavey." "  1  wai  in  London  thmt 
d«y.  "  Then  followed  the  announcement  of  the  sad  and 
■uadon  de.Ufa  of  Mr.  Uravea,  wbicb  ca»l  ;»  gloom  ovor  the 
anecvn  ot  the  oxpoHment.  It  eeemed  an  cxlrnordinary  fact 
thkt  the  first  read^ible  mesuif^e  trnnsmitted  for  «ucb  a 
distance  by  such  ineana  nhoiild  announce  the  death  of  the 
bead  of  the  TechniMl  Department." 

The  distance  lictivccn  the  two  places  wag  31  miles.  The 
attempt  to  speak  between  Lnvernock  and  Steep  Holm  was 
not  so  successtiil.  The  distance  was  9-35  miles,  hut  though 
neiwla  were  perceptible,  conversutioii  was  impossible. 
iter*  was  distinct  evidence  of  sound,  but  it  was  impossible 
to  differentiate  the  souiutn  into  Morso  signals.  We  were 
just  on  the  limit  of  audibility,  and  we  were  using  our 
mudmum  power.     U  either  line  had  been  longer,  or  the 


Fro.  Ilk 

eomnt  stronger,  we  should  have  spoken  ne  wu 
loDe  IX  FIftt  Holme. 

The  fact  indicated  by  the  formula  for  parallel  wires  that 
the  limiting  distance  increases  directly  with  the  square 
of  the  length  of  the  circuits,  has  a  very  important  bearing  on 
the  practical  results  of  these  eiperiments,  (or  it  shows  that 
if  we  can  make  the  length  of  the  two  lines  long  enough,  it 
would  be  easy  to  communicate  across  a  river  or  a  channel. 


**0  Tt* 
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Of  course,  ai  previously  pointed  out,  the  formniA  does  not 
talce  into  account  the  effects  of  the  reverse  magnetic  waves 
geoeratod  by  the  return  current  through  the  earth,  and  at 
pnwnt  DO  data  eiist  on  which  a  satisfactory  calculation 
can  be  based;  but,  for  example,  there  is  little  doubt  that 
two  wires  10  miles  long  would  signal  through  a  distaoce 
■  of  10  mile*  with  ease. 

f      Althoi 
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Although  communication  across  space  has  thus  been 
proved  to  bo  practical  in  certain  conditions,  those  con- 
ditions do  not  exiu  in  the  cases  of  isolated  ligbthousos 
and  lightships,  cases  which  it  was  specially  desired  to 
provide  for.  The  length  of  the  secondary  must  be  con- 
feidareble,  and  for  good  eSectfl,  at  least  equal  to  the  distance 
■eparating  the  two  couductom.  Moreover,  the  ap|)aratUB 
to  bo  used  on  each  circuit  is  cumbrous  and  costly,  and 
it  may  be  more  economical  to  lay  an  ordinary  •ubmarine 
cable. 

Still,  communication  is  possible  oven  between  England 
and  France,  across  the  Channel,  and  it  may  happen  that 
between  islands  where  the  channels  are  rough  and  rugged, 
tb«  bottom  roukfi  and  the  tides  fierce,  the  system  may  be 
flntBeially  poerible.  It  is,  however,  in  time  of  war  that 
H  nay  become  usafuL    It  ii  powible  to  oommunicst«  with 
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a  beleagured  city  either  from  the  sea  or  on  the  land,  or 
betneen  armies  separated  by  rivers,  or  even  by  enemies. 

A  use  to  which  these  electromagnetic  disturbances  can  be 
applied  i«  to  indicate  to  ships  their  contiguity  to  lighthouses 
and  lund-falls.  Ex[ieriments  ure  being  made  in  this  direction 
by  Mr.  Stevenson,  of  the  Northern  Lights  Commistiou,  on 
the  coast  of  Scotland,  but  no  results  have  yet  been  published. 
He  proposes  to  submerge  a  cable  on  a  given  fathom  line 
through  which  special  automatic  distinguishing  signals  are 
being  sent,  so  that  a  ship  approaching  or  crossing  this  line 
can  pick  up  these  signals  on  board  and  learn  her  true 
{losition. 

I  have  also  [lointed  out  that  as  these  waves  are  trans- 
mitted by  the  ether  they  are  independent  of  day  or 
night,  ot  tog  or  snow  or  rain,  and,  therefore,  if  by  any 
means  a  lighthouse  can  Dash  its  indicating  signals  by 
electromagnetic  disturbances  through  space,  ships  could 
find  out  their  position  in  spite  of  darkness  and  of  weather. 
Fog  would  lose  one  of  its  terrors,  and  electricity  become 
1  great  life-aaving  agency. 


APPENDIX. 
I.  ExrxRiucNTs  TO  Dktkhmxn'k  tiik  EiJUrrftuMtoyano  Inma- 

TION,   nOTH    IK    WjTKH  AKD   AtK.  nKTWKKN   A   RKUTAMULr  A»D 

A   PnciTs   Like   or    Lsvoth  Equal  to  the  Faok  or  Ttni 

Currents  wer«  sent  through  the  rectilinear  circuit,  A,  by  means 
of  n  EultAble  key.  and  the  induced  effect  on  the  rectangle  was 
obsarved  on  a  carefully-adjaeted  reSccting  gnlvKnometor. 

Ekpebjvsnt  witu  CoNOCCTona  Cdvkhkd  wrra  Ska-watsx 
(<«  Fig.  10). 
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AooDtaalAtors  In  Paris. — The  shareholders  in  the 
Sociit^     dee     Accumulat«urs     Electrique     (Faiire-Sellon-j 
Volckmar)  hare  agreed  to  a  dissolution  of  the  company,^ 
and  bare  autboriscd  the  directors  to  transfer  the  atseta  to 
tlw  Sotaeti  pour  la  IVavatt  ElMU\<vi.a  dtA  ^Vw^n.. 


204        THE  ELECTRICAL  ENGINEER,  SEPTEMBER  1,  1893. 


THE 

ELECTRICAL   ENGINEER. 

JPabltshed  everr  Prld&r. 
Price  Threepeoee  ;   Posi  Free.  Threepence  Hairpenny. 

Editorial  and  PubUahlns  omees : 

139-140,    SALISBURY    COURT.    FLEET   STBBET. 

LONDON.  E.C 


CO  If  TENTS. 


NotM   183 

AlMrnate  -  Carrent     Tnna- 

lonnei-  DMlcn    198 

On  Ibo  ^AnamJarioD  of  EIw-' 

trio    Signali  Throunh 

8pM« 300 

T«Iaphanaa —  2M 

Analyris  oF  BoMtl  of  Trad* 

Returns  .....200 

Armaturo  Proportion* 209 


\'MU>  Flywheel  .\ll«>nator...'20(l 
World'a  Fair  EloPtrical  FlnnUilO 
The  PriLctit>B]  Menaur^menl 
of     AlMrnnUng    £leclric 

CurrenU „ , 211 

Baalneaa  Not«*  QOt 

ProvimaB»1  PaMmt*.  1803    .,216 

Spooifiontiane  Published SIS 

Compsniet'  Stock  and  Shnre 
Urt  316 


TO  0OBRE8P0NOENTS. 
AU  Sights  Btaerwil-  S«crdanef  aTui  Managers  of  Gompaniti 
on  iniital  to  fv/mish  notice  of  Metlings,  hmt  of  AVtc 
Skans,  Installations,  ConhncU,  and  tuty  informatum 
comuetfd  toitk  EkclriaU  Engineering  tahiek  may  be 
initraling  to  Mif  rntders.  InvenUrrs  are  informed  that 
any  aainuU  of  Ihitvr  invmtu/nii  tvinniUed  to  ut  vnti 
receive  our  beat  ooitnderation. 

AU  commttniaitums  intend^  /or  the  Editor  ihonld  tut  addrrsNid 
0.  H.  W.  BI008, 1S9-140,  Salishtry  Cimrt,  Fket  Stred, 
London,  B.C.  Anffnymons  comvmnKolwm  will  not  he 
netietd. 

TO    KDVERTISERS. 
AdverluiemeHtt  slunUii  be  aildrfatrd  in  the  I'lMishr-T,  tSV-liO 
Saliiibury  Court,  fleet  Street,  B.C.,  and  ttunild  reach  Him 
not  later  than  tuxm  of  Tharaday.    SpeoUU  Tenns  for 
a  teriff  (an  be  arranged  on  application. 

8ITUAT10HS  VACANT"  &nd  "WART  PLACBa"  AdvartiM- 
racntt  will  be  chArfgd  ftl  THREE  WORDS  for  0MB  PEHXV 
slth  ft  KItilHUH  obarje  of  SIXPl^NCK. 


D  nmntlu 

IT  moDtht 

S>.     bd. 

..     ISb.     Dd 

9b.     9d. 

.      19).     6d 

TO    SUBSCRIBERa. 

"Thk  Elkotrioal  EKOlKUtit"  can  be  had,  hy  Order,  from 
(iny  NevjMgent  in  Town  or  Country,  and  at  the  varmtt 
Baiiaay  Stations ;  or  il  can,  if  preferred,  be  supplied 
direct  frc/tn  the  Oj^e,  on  the  following  terms ; — 

t  monllu 

Uniled  Kiugdoni 3«.    3d, 

Other  FlacM._ 4>.  lid 

(Pott  FreR    P>ytblu  in  Adnnw.) 

Cheques,  ^oit  0^  and  Postal  Orders  fe*  Si^scriptiona 
and  Advertuemenli  should  be  made  payable  to 
C  H.  W.  BrcOR.  tS&liO,  Salitbury  Court.  Fleet 
Street,   London,  and  be  crossed  "  Unum  Bank." 


BOUND  VOLUHES. 

Koj.  XI.  of  mte  series  of  "  TuK  II)i>ai;i'iiiuiL  Khoinsbii  "  can 
U  hoA  botMid  in  M'Mi  c^Mth,,  yti(  Ulimii,  jurici  &».  6d.  UtibscribeTs 
tan  han  lAatr  own  copies  boxuid  far  is.  6d..  or  eovers  /or  bittdmg 


TELEPHONES. 

The  Postmaster-General  at  present  occnpies  an 
anomalous  position  in  rcBpect  to  the  legacy  he 
inherited  from  the  late  Government— the  Telegraph 
Act,  18(}2,  on  the  one  baud  and  the  great  telephone 
monopoly  on  the  other.  Sir  James  Ferguson  was 
pereuafled  by  the  New  Telephone  Company  to 
countenance  and  ultimately  guide  to  completion 
a  scheme  devised  by  that  company  for  the  confasiou 
of  their  opponent,  the  National.  Being  new  com- 
petitors in  the  field,  they  saw  the  dauber  of  isola- 
tion in  certain  urban  districts,  and  appreciated 
the  difficulties  and  delays  attendant  upon  the 
creation  of  a  rival  system  of  trunk  lines.  They 
therefore  convinced  the  Post  Office  officials  of  the 
expediency  of  purchasing  the  National  trunks, 
whether  the  National  liked  it  or  not,  and  allowing 
Kew  subscribers  to  use  them  on  an  equal  footing 
with  the  rest.  The  New  Company  had  hkowise 
made  an  interesting  arrangement  whereby  the 
City  of  London  Klectric  Light  Company  had  spent 
some  i;60,000  of  their  shareholders"  money  in  lay- 
ing tubes  not  required  for  the  electric  liKht,  but 
designed  for  the  use  of  the  New  Telephone 
Company  if  the  necessary  permission  could  ho  got 
from  the  powers  that  be.  The  expediency  was 
therefore  clear  of  obtaining  an  Act  to  enable  electric 
light  companies  to  lay  tubes  for  telephone  purposes. 
This,  too,  the  late  Postmaster  agreed  to,  and 
the  Bill  in  due  time  became  an  Act,  notwithstand- 
ing the  opposition  of  fhe  National.  So  far  all  went 
well.  The  National  had  the  worst  of  the  game  at 
all  points,  and  having  the  sense  to  know  it,  their 
tactics  changed.  They  sailed  into  the  enemy's  camp 
radiant  in  smiles,  admiration,  and  congratulations, 
and  obligingly  offered  to  subscribe  two-thirds  of 
their  rival's  capital  in  return  for  a  less  than  one- 
half  representation  on  the  Board.  The  bait  took, 
and  the  rest  is  known.  For  any  useful  purpose  the 
New  has  disappeared.  But  the  Telegraphs  Act 
remains,  and  the  Postmaster's  dilemma  is  in  this 
wise. 

Under  the  Act  he  has  already  spent  many  thou- 
sands of  pounds  in  erecting  new  trunk  lines.  Belfast 
he  has  connected  to  Glasgow,  and  it  is  understood 
that  ft  great  north  and  south  line  from  Scotland  to 
London  viti  Yorkshire  and  Lancashire  is  far  advanced 
towards  completion.  But  where  are  his  customers 
10  come  fiom  uulese  he  makes  an  agreement  with 
the  National  to  switch  their  local  subscribers  on  to 
the  Post  Office  trunks?  The  prospective  New  Com- 
pany's exchanges  have  disappeared,  and  he  is  left 
with  his  own  msignificant  exchuigeB  at  Newcastle, 
Leicester,  and  Cardiff,  together  with  those  of  the 
National  practically  everywhere.  And  granting 
licenses  to  corporations  will  not  help  much.  Sup- 
pose Glasgow  gets  a  license  and  opens  an  exchange, 
without  an  agreement  with  the  National  neither 
the  Post  Office  nor  the  National  trunks  would 
be  available  to  the  Glasgow  Corporation  sub- 
scribers, for  the  Post  Office  tmnks  have  no 
exchanges  at  their  other  ends,  while  the 
National  Company  would  refuse  to  allow  theirs  to 
bo  used.  So  the  Postmaster  sees  the  necessity  of 
an  agreement  with  the  National,  while  that  com- 
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pan;  is  naturally  taking  advantage  of  its  strong 
ition  to  exact  tenus  of  which  the  public  woaKl 

Bsibly  not  approve  if  they  came  to  be  publisfaci]. 
Consequently  neither  Mr.  Morley  nor  the  National 
are  conceivably  anxious  for  the  afp-eciiiciit  to  bo 
laid  before  the  House  uutil  after  sij^nature,  and 
Mr.  Morley's  apparent  reluctance  to  bring  the 
agreement  forward  bas  been  commented  on  by 
sererat  of  our  contemporaries.  Fate  has  placed 
in  the  bands  of  the  National  directors  a  tomahawk 
originally  fasbiouod  for  their  destruction,  and  they 
would  be  foolish,  from  their  point  of  view,  if  they 
to  use  it.     But  the  position  is  most  unsatie- 

Otory  for  the  telephone  users.  High  rates  and 
.  service  will  probably  still  be  the  rule,  and  the 
monopoly  more  grinding  than  ever. 


ANALYSIS  OF  BOARD  OF  TRADE  RETURNS. 

In  the  early  days  of  these  returns  we  had  some 
correspondence  with  the  ISoard  of  Trade  askiuy  if 
th«  Department  was  likely  to  aiial}rsc  and  tabulate 
uthe  returns.  The  Department  did  not  do  8o,  bnt 
? Butnoquently  a  contemporary  very  pluckily  made  au 
analysis.  We  have  been  asked  again  and  again  to 
I  undertake  the  anatysia  of  all  the  returns,  and  in  this 
flBSue  put  forward  a  snggested  form  of  such  aualyKJs. 
We  have  always  held  the  opinion  that  too  little 
attention  was  paid  to  the  percentage  of  loss.  Many 
companies  refuse  point-blank  to  give  the  figures 
necessary  to  show  this  percentage,  and  it  may  be 
itoken  mthout  a  grain  of  hesitation  that  in  all 
feoMS  where  such  figures  are  not  given  they 
are  withheld  because  their  publication  would 
be  damaging  lo  the  concern.  We  incline  to  the 
opinion  that  the  percentage  of  losfl  will  tell  us  far 
more  as  to  the  economy  of  design  in  distribution 
than  any  other  figure  or  set  of  figures.  Whether  it 
will  tell  in  favour  of  high  pressure  or  low  pressure 
we  do  not  know,  but  most  emphatically  we  deny 
tibat  estiouUed  losses  have  the  same  value  as  ascer- 
taiued  losses.  In  the  production,  or  rather  iu  the 
distribution  of  gas,  losses  are  acknowledged,  and 
every  effort  is  made  to  reduce  such  losses.  In 
electrical  work  it  is  possible  to  estimate  the 
necessary  loss,  and  the  nearer  the  producer 
approaches  to  the  theoretic  figures  the  nearer  his 
distributioa  comes  towards  perfection.  Some  com- 
paoies  give  details  as  to  losses  in  batteries  and  in 
mains  with  the  losses  unaccounted  for,  and  it  is 
really  the  smaJlness  of  such  unaccounted  for  losses 
that  in  a  measure  determines  the  excellence  of  dis- 
tribution, especially  when  the  systems  adopted  are 
similar.  The  check  upon  our  analysis  is  that  the 
sum  of  the  items  should  approximately  equal  the 
cost  per  unit,  as  obtained  by  taking  the  total  cost  as 
shown  by  the  revenue  account  and  dividing  that 
amount  by  the  number  of  units  sold.  If  this  test, 
which  we  venture  to  think  is  the  correct  one,  is 
applied  to  the  analyses  hitherto  published,  it  will 
be  found  that  discrepancies  exist.  These  may 
be  accounted  for  in  various  ways.  For  example, 
rightly  or  wrongly,  we  place  depreciation  among 
the  cost  items,  and  do  not  consider  that  it 
can    justly    be    otherwise    placed.      Kailways    do 


not  depreciate,  but  keep  their  concerns  efficient 
at  the  cost  of  revenue.  Thus  wear  and  tear  is 
annually  replaced  and  efficiency  .secured.  In  elec- 
trical matters  wear  and  tear  is  not  annually 
replaced,  pjccept  by  depreciation,  which  is  merely 
another  way  of  doing  it.  Insurance,  again,  ap- 
proaches both  the  character  of  rent  or  tax  as  well 
as  of  depreciation.  Weput  it  along  with  rent  and  tax. 
It  is  by  diflerently  distributing  such  items  that  dis- 
crepancies may  \>e  found  in  the  distributed  items, 
but,  unfortunately,  differences  will  bo  found  in  the 
totals,  and  this  is  the  main  reason  for  our  aution. 
Tbe  error  of  a  tenth  of  a  penny  may  not  seem  much, 
but  when  the  error  has  to  be  multiplied  by  hundreds 
of  thousands  the  total  sum  is  considerable.  In  fact, 
the  tenth  of  a  penny  or  even  less  will  make  all  the 
dififcreuce  between  a  large  profit  or  a  large  loss. 
While,  therefore,  we  make  no  claim  to  infallibility 
in  the  manipulation  of  figures,  we  do  claim  that  it 
is  important  to  know  the  actual  cost  per  unit 
sold,  and  this  is  easily  obtained  when  the 
total  cost  and  the  number  of  units  sold  is 
known.  The  amoimts  of  the  varions  items 
that  make  up  this  total  are  also  worthy  of 
great  consideration.  The  variations  in  these  show 
where  waste  and  economy  prevail,  also  where  tbe 
apparatus  and  machinery  are  superior  in  design, 
make,  or  usage.  What  is  the  reason  that  the  coal 
bill  iu  one  station  is  a  farthing  or  a  halfpenny  per 
unit  more  or  less  than  at  another  station  within  tbe 
same  or  a  similar  district,  except  that  the  boilers  and 
engines  at  the  one  are  more  or  less  economical  than 
at  the  other.  It  is  not  our  intention  at  the  present 
to  draw  inferences;  we  are  seeking  advice  as  to  what 
information  to  give  and  how  to  give  it. 


ARMATURE  PROPORTIONS. 


BY   r.   «.    WKVMOUTH. 

A  qucKlion  on  dynamo  dMJgn  that  mav  often  occur, 
especially  to  n  beginner,  has  relerenco  lo  ibfl  best  propor- 
tions of  length  to  diainoter  in  ttii  armature.  It  ia  lienoe 
the  objoct  of  tbo  following  remarkx  to  bring  forward  »ome 
of  tbe  coosideriiiiotis  that  bear  on  ihin  tubjocL  Assistance 
may  tbua,  we  would  hope,  bo  afforded  to  tucb  u  to  whom 
thl*  quealioii  may  have  bftd  something  of  the  nature  of  an  ^M 
utiaolved  problem.  ^ 

AmonK  the   itema  deDianding  attention,  tbo  prico  of 
copper  ia  of  imjiortaiice.     If   this   metal   ia   low  in   tbe 
market,  it  will  pay  to  put  a  greater  amount  uf  it  into  a     fl 
machine   than  when    the  [irice  ia  high.     Moreover,   it   ia    V 
qucalionablo    whether    much     true    economy    would    be 
attained   by  buying  up  a  tjuuility  of   given  sections  of 
copper  lo  lay  in  atock,  even  should  Lh«  opnorMoity  offer  of 
obtaining  it  at  a  low  6garo.  Copper  at  the  beat  ia  expensive, 
and  a  largo  quantity  might  thus  be  laid  in  which  for  a  time 
would  be  el  no  uae,  thua  reproaonting  capital  without     b 
intereat.     Hence  it  ia  usually  bought  as  it  is  wanted,  and    ■ 
niSing  pricen  have  to  be  watched. 

To  contidur  first,  then,  the  application  of  these  romarka 
relating  to  copper,  we  Bnd  the  [mint  to  be  aimed  at  is  the 
attainment  of  a  maximum  amount  of  magnetic  induction  In 
the  magueta,  aiid  of  K.M.K.  in  the  armature  coiU,  with  a 
minimum    of    cO[i|ier.     Aa    ia    well    known,    the   amalloeb 

i>('riphl^^y  that  can  eiicloae  any  given  area  ia  a  circle. 
Icnco  the  c»|ij|niir  ix  uaud  moat  euonomioally  when  the  coila 
are  circular,  Thia  ix  cxcmpiifieil  in  tbe  Tbum^nn-Houaton 
machine,  wherein  the  armature  in  aphurical  and  the  magnet* 
cylindrical ;  though  aa  to  ibo  former,  ihia  only  holds  good  in 
re*]*ect  of  tiic  ext«rior  coil*,  aa  tbe  inner  coila,  owin>;  lo  Ibft 
ovcrUy  at  tbe  endx,  become  Iota  circular.     '*  " 
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common,  bowever,  vnong  other  m«kers,  to  have  cylindrical 
magnet  cores.  Novortfaetess,  porhapx  the  majority  ndopt 
miigncU  of  roctangiiUr  croBs<section.  Tho  armatures  are  liko- 
vJHO  rectangular  on  their  longiludinal,  which  is  al»o  their 
oBective,  section,  Noir,  the  rectani^ular  area  having  the 
shortest  periphery  ii  the  square.  The  more  oblong  any 
given  area  is,  the  great«r  will  be  ita  [lenphery.  Thus,  an 
area  of,  say.  nine  squure  iucheit  may  Ixj  encloned  in  a  a(|U)irn 
of  3in.  X  3in.  having  a  [wripbory  of  3in.  x  4  —  1 2iii.  If  thix 
area  be  Rhapeil  6in.  xljiii.,  its  sides  becoming  thus  as 
4  to  1,  itii  (wriphery  will  bo  l&in.,  or  35  per  cent,  more 
than  when  srgiinre.  Tbia  would  thus  point  to  the  advisa- 
bility of  adopting  a  short,  broad  machine,  with  magnets  of 
square  cross-section,  or  nearly  ao,  and  an  armature  having 
a  core  one  diameter  in  length ;  and  with  this,  of  further 
obtaining  the  option  ot  making  the  magnet  cores  cylin- 
drical and  the  coils  circutiu-,  and  so  to  dispose  the  copper 
still  more  economically. 

But  a  point,  on  the  other  hand,  immediately  rises  here 

whieb  destroys  the  harmony  with  which  this  question  is 

>fpparently  settled.     It  has  only  to  be  mentioned  to  be  at 

'OBW  recognised  that,  with  regard  to  the  ai'mature,  it  is  the 

parallel  inductors  alone  on  the  circumference  that  generate 
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current,  while  the  copper  connections  acroau  the  ends  hare 
DO  value  in  this  respect.  Hence,  it  will  be  seen  that  to 
apply  the  copper  mott  elfectively,  and  so  uconomically,  in 
tins  case  the  armature  lenuth  nhoiiUI  be  mucb  greater  than 
the  diameter,  and  thuii  ax  large  as  possible  n  proportion  of 
the  copper  be  employed  cutting  lines  of  force  and  gene- 
ruting  E.M.F.  It  will  therefore  be  aeon  that  so  far  from 
the  question  being  one  of  an  easy  harmonious  settlement, 
we  are  at  the  outset  confronted  with  conflicting  retpiii-e 
ments,  the  former  needing  that  the  armature  should  be  of 
square  longitudinal  section,  and   tlic  latter  that  its  length 

L  should  be  aa  great  as  pouible  in  pio|H>rtion  to  its  diameter. 
But  of  thia  we  shall  find  more. 
Now,  as  comiHiriions  arc  often  made  clearer  by  supposing 
an  extreme  case  in  one  direction  or  the  other,  we  may  adopt 
that  method  here.  Thus,  we  may  compare  the  case  of  a 
machine  having  an  armaturo  core  one  diameter  in  length, 
with  the  case  of  one  having  the  armature  uore  of  the  same 
effective  longitudinal  sectional  area,  hut  four  diameters  in 
length.  These  we  illustrate  in  Figt.  I  and  2  heremlh.  In 
the  former  the  armature  uore  is,  say,  2fin.  in  both  Icngtb 
Mot/i/umtear,  wMa  in  iho  ktter  it  is  ISin.  diamoUir  and 


•18in.  long.  The  central  hole  in  the  short  armature 
is,  moreover,  twice  tbe  bore  of  that  in  the  long  one, 
so  that  the  same  proportion  of  the  diameter  is  removed  in 
each  case,  and  the  actual  tutal  elective  longitudinal 
sectional  area  of  tbe  core  proper  is  the  same  in  biitb,  though 
of  difiorcnt  outline.  The  circumference  of  the  short  core 
will  be  about  75in.,  and  of  the  long  core  about  3T'5in,  We 
may  use  this  comparison  looking  at  the  subject  from  all 
points ;  and  we,  moreover,  supjiose  the  same  output  from 
each — at  least,  to  be  intended.  It  will  now  at  once  be 
obvious  that  a  much  larger  number  of  turns  can  be  put  on 
the  circumference  of  the  short  armature  than  on  tbe  long 
one,  unless  on  tbe  latter  they  be  laid  in  two  layers.  This 
arrangement,  however,  would  causa  tbe  air  gup,  or  distancs  , 
between  the  inner  surfaces  of  the  pole-pieces  and  the  core, 
to  be  nearly  (the  clearance  not  being  doubled)  twice  as 
great  in  tbe  case  of  tbe  long  core  aa  the  short  one.  Aa 
these  atr-gajis  are  the  most  formidable  source  of  reluctance 
to  the  whole  magnetic  circuit,  doubling  them  would  make 
a  serious  difference,  and  our  comparison  hence  would  not 
perhaps  be  reasonable.  The  difficulty  may,  however,  be 
obviated  by  giving  the  long  armature  twice  the  sjieed  of 
the  other,  and  so  do  with  only  half  the  number  of  turns  in 
its  winding.  This  will  thus  render  only  one  layer  of  con- 
ducloi-3  necessary  on  its  circumference  ;  while  iu  increased 
speed  would  but  be  agreeable  with  the  natural  law  that  tho 
limits  of  speed  are  greater  in  the  case  of  small  than  of  large 
diameters.  The  peripheral  velocity  also  will  now  be  tha 
same  in  both. 

Having  thus  assumed  comparative  cases,  we  may  con- 
sider tbe  cop|)er,  and  our  remarks  here  will  apply  more 
eapecialty  to  drum  armatures.    Let  us  aup[)OBe  that  on  each 
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armature  the  layer  of  copper  conductors  ia  ^in.  thick,  while 
the  insulation,  being  of  the  same  proportion  in  both,  may 
be  disregarded.  Now,  with  the  short  core,  rather  more 
than  half  the  copper,  through  its  not  running  for  construc- 
tional reasons  in  direct  lines  across  the  ends,  is  idle.  With 
the  long  armatui'e,  for  the  same  reasons,  we  may  say  that 
rather  more  than  a  quarter  of  the  copper  used  at  tbe  ends, 
m  also  idle.  We  may  now  look  at  the  totals  of  copper. 
In  the  case  of  tbe  abort  core,  the  circumferential  surface  is 
"fiin.  y  24in.  =  1,800  square  inches.  With  Jin.  layer  of 
conductors  wo  get  1.800  x  5  =  900  cubic  inches  of  copper. 
To  this  add  rather  moie  than  as  much  again  [or  the  end 
connections,  as  above  explained,  and  we  get,  say, 
1,000  +  900=1,900  cubic  inches  total  of  copper  for  the 
short  armature.  With  the  long  armature,  the  circum- 
ferential surface  being  48x37-5  —  1,800  square  inches,  or 
tbe  same  as  tbe  other,  we  have  also  900  cubic  inches  for 
the  parallel  conductors.  But  here  we  need  add,  as  stated, 
rather  more  than  a  quarter  only  lor  the  end  connectioDS. 
We  thus  get,  say,  300  +  900-1.200  cubic  inches  toUl  of 
copper  on  the  long  armature — that  is,  700  less  than  on  tbe  , 
short  armature.    Id  other  words,  the  square  armature  haa 


^ntber  or«r  58  per  ceot.  more  copper  than  the  long  amiA- 

I  for  the  iam«  output. 

The  Seld  coila  have  now  to  be  coiiBidered.     I»  the  ca»e 

of  the  ihort  mubine,  a.»  ghowu  in  Vt^.  1,  the  icdiun  il  hb 

b  S4in.  X  13in.     With  the  long  muchine  this  i*  48in.  x  6}in. 

The  periphery  of  the  former  is  thus  74in.,  and  of  the  later 

[109iii.     But  allowiiif{  for,  say,  2 Mn.  thickness  of  copper, 

be  mean  periphery  of  the  coiU   wilt   be  84iit.  and  119in. 

apectively.     There  will  thus  be  35in,  (in  mean  peripheral 

Hsi^tii)  more  copper  in  one  coil  of  the  long  machine  thun 

in  one  coil  of  the  short  machine ;   or,  in  other  worda,  ih« 

coils  of  the  former  will  contain  about  41 J  |>er  cent,  more 

copper  than  those  of  the  latter.     The  mean  puriphory  of 

one  corr«8pODding  coil  on  a  cylindrical  magnet   woidd  bu 

1*7510.,  or  44in.  leaa  than  with  tno  long  muchinv,  which  civos 

ftboul  581  per  cent,  more  copper  in  tho  coils  of  the  long 

liine.     There  will  thus  bo  either  about  41 J  or  58A  per 

it.  iDore  copi>er  in  the  magnet  coiU  of  the  long  machine 

the  ehort  one,  according  as  to  whether  the  limbs  of 

latter  are  rectangular  or  circular  In  taction,     fferice, 

rbetwu  in  tho  field  coils  of  the  Hhorl  mtuhine  we  tind  ^ 

(laving  of  41 J   or  58|  per  cent,  at  compai-ed   with  thoitu  of 

rtbe  long  machine,  yet  in  the  armatiiru  of  the  tihort  mjichine 

wo  have  found  a  loss  of  about  fiK  [ver  cent,  in  copper  as 

compared  with  the  armature  of  tho  long  machine. 

But  our  ^in.  thickness  for  the  armature  coils  is  empirical ; 

aod  so  also  is  the  2jin.  for  the  magnet  coils,  and  the  latter 

may  be  any  thickness  up  to  Sin.  or  more.     It  may  thus 

now  be  ob«ervo(l  that  the  absolute  value  of  the  41t  or  &8} 

per  cent,  saving  In  the  field  coiU  of  the  one  (both  Hmba 

^eing  considered)  may  greatly  exceed  the  absolute  value  of 

li«  58   per   cent,   saving    in  the  armature  of    tho   other 

machine.     The  proportional  monetary  value  of  the  magnet 

coil  percentages  would  be  still  furtbor  increased  if  tbuy 

^rare  shunt  wouml,  owing  to  tho  much  greater  cost  of  fine 

Dsnlaled  wire  as  compArod  with  thick  coils.     Hence,  to 

turive  at    the  greatest  economy  a  compromise    must    be 

|Cflecled,  and  the  machine  so  designed  as  a  whole  that  the 

ilute  value  of  the  loss  in  the  one  direction  should  be  on 

.  par  with  the  gain  in  tho  other.     It  thus  follows  that  with 

■■nygiveu  depth  and  thickness  of  field  coils,  as  the  aliaolute 

'value  of  the  jiereentnge  gained  by  the  long  armature  must 

vary  with  the  thickness  of  its  winding,  a  greater  length  of 

.Hrmature  will  bo  justified  when  boavily  wound  than  when 

lonly  lightly  wound  for  small  currents.     In  the  latter  case, 

indeed,  it  becomes  very  plain,  especially  in  a  machine  with 

shunt-wound  magnets,  economy  in  copper  is  to  he  found  in 

the  direction  of  a  short  armature  and  cylindrical  magnet 

cores. 

Now  it  will  be  noted  that  in  our  remarks  so  far  we  have 
B[Kik6ii  of  the  same  intmdnl  output  from  each  machine 
only.  We  have  assumod  liold  coils  ol  the  same  magneto- 
motive forco  in  each  machine.  With  the  armatures  as 
described  in  connection  with  Figs.  1  and  3,  it  might  at 
St  seem  that  the  output  would  bo  the  samo  in  both 
But  some  jioints  yet  remain  for  consideration, 
owever,  that  will  affect  this  conclusion.  We  allude  to 
the  com{>atative  length,  of  magnetic  circuit  which  we 
mentioned  near  the  commencement  of  our  remarks.  It 
will  bo  observed  in  Figs.  1  and  2  bow  that  the  mean 
|>mth  of  the  magnetic  circuit  in  each  machine  is  repre- 
■entod  by  a  dotted  line,  ait,  divided  in  two  through 
the  armature.  Now,  in  Fig.  1,  this  me-uiures  in  total 
longtb  round  about  140in,  while  in  Fig.  3  it  ie  about 
making  a  difierenco  of  nearly  5U  per  cent.  In 
ath  casee  the  air-gap  is  the  same,  Now,  perhaps,  about 
foor-fifths  of  the  magnet  coila  may  be  employed  solely  in 
overcoming  the  resistance  offered  by  the  air^aps  to  the 
BMgiMiU)- motive  force  they  exercise.  Hetice  oae-fifth  only 
la  concerned  wiih  forcing  lines  of  magnetic  induction 
tlirough  the  irou  of  tho  circuit.  Now,  the  reluctance  of  the 
iron  varies  as  its  length,  and  inversely  as  its  crons-sectioual 
are*.  The  cross-se^ionul  areas  being  the  same  in  the  case* 
we  are  supposing,  length  alone  need  be  considered  ;  and  it 
follows  that  the  reluctance  in  tho  iron  circuit  in  the  short 
Boaebine,  Fig.  1,  is  nearly  50  per  cent,  more  than  in  the 
long  machine.  Fig.  2.  Hence  there  will  need  to  be  added, 
on  this  count,  to  the  magnet  coils  of  the  short  machine 
50  per  cent,  ul  one-fifth  of  Hie  ampere-turns,  as  compared 
with  tboee  on  the  Ion):  machine,  or  ouo-Mntb  more,  to  get 


the  same  strength  of  field.     With  cylindrical  magnets,  of 

which  the  cores  would  bo  20in.  in  diameter  to  be  of  the 
same  cross-sectionul  area,  the  machine  would  becottio  still 
broader,  and  the  magnetic  circuit  becoming  yet'l  jer,  a 
greater  proportion  than  onetonth  would  need  to  bo  ;idded 
to  overcome  the  extra  reluctance  of  tho  iron  circuit. 

On  tho  other  hand,  the  leakage  and  waste  field  in  the 
long  machine  must  he  considerably  more  than  in  the  short 
one.  Leakage,  it  may  doubtless  be  said,  can  only  take 
place  as  there  is  opportunity.  Now  this,  as  is  well  known, 
is  especially  afforded  by  the  close  proximity  of  a  pole  of 
opposite  polarity,  and  by  an  extended  protruding  polar 
pert|)bery.  This  opportunity,  as  here  described,  is  pre- 
cisely what  is  offered  much  more  in  ibo  long  machine  than 
the  short  one ;  for  on  the  latter  point  it  will  bo  re- 
membered that  lines  of  niognotic  induction  have  a  tendency 
to  crowd  about  and  out  of  a  projecting  point  or  edge, 
especially  if  protruding  in  their  natural  path,  a  greater 
facility  of  exudation  being  thereby  afforded.  In  other 
words,  it  is  much  easier  for  the  lines,  though  compressed 
into  greater  density,  to  How  out  through  a  ridge  (more  or 
less)  projecting  in  their  course  than  from  a  flat  surface  that 
recedes. 

In  our  long  machine.  Fig.  3,  it  may  be  observed,  first, 
that  the  pole-pieces  are  much  nearer  each  other  than  in  the 
short  machine;  and,  secondly,  that  the  horns  of  the  formor, 
in  length  parallel  with  the  shaft,  are  twice  :w  long  as  those 
of  the  latter.  The  sectional  areas  in  plan  of  tho  pole-pieces 
are  very  narrow  ;  but  these  areas  are  the  same  in  total 
amount  as  the  correspond in<{  eeetional  areas  in  the  short 
machine.  Being  thus  aku^uihur  nearer,  and  also  more 
extended  in  direction  parallel  with  the  shaft  in  the  case 
of  the  long  machine  than  in  the  short  machine,  it  is  obvious 
that  of  the  total  amount  of  magnetic  induction  resulting 
from  the  magnet  coils,  more  will  be  wa«ted,  or  pass  as  free 
magnetism  through  the  air  from  one  pole  piece  to  the  other, 
in  the  former  than  in  the  latter.  Mathematical  trealmon I 
of  this  subject  may  be  found  in  Prof.  Silvanus  P. 
Thompson's  "  Dynamo- Klectric  Machinery." 

Our  purpose,  however,  is  sufficiently  served  Jn  the  fact 
of  the  greater  waste  field  with  the  long  machine  being 
established  ;  for  now  it  will  be  stien,  that  to  make  good 
this  loss,  additional  ampere'turna  must  bu  put  on  the  magnet 
coils  of  the  long  machine.  Hence,  whereas  wu  have  but 
just  discovered  that  some  of  these  turns  might  be  rfducf.il 
on  the  long  machine,  because  of  its  shorter  magnetic  circuit, 
we  now  find  that,  more  or  less,  they  will  need  to  bu  put 
back  again  to  cover  the  leakage.  This  forms,  in  fact,  anotbor 
case  of  conflicting  rei(nirementB. 

A  remaining  jioint  that  may  he  noted  concerns  the  core. 
Calculation  wdl  show  that  the  short  core,  although  of  the 
same  longitudinal  sectional  area,  will  yet  have  twice  tho 
weight  of  the  long  core.  Hence  it  may  be  taken,  roughly, 
that  the  short  core  will  cost  twice  as  much  as  the  long  core, 
which  forms  another  item  for  consideration. 

We  thus  tind,  in  conclusion,  that  inasmuch  as  the  two 
questions  of  the  length  of  magnetic  circuit  and  tho  waste 
field  have  a  neutraliiing  or  cancelling  eflect  on  each  other, 
attention  may  be  reverted  to  tho  cost  of  the  copper  that 
may  be  used,  and  aUo  of  the  iron  discs.  It  would  therefore 
appear  that  armatures  of  gre^tl  length  arc  most  justitiod 
when  wound  ior  heavy  currents.  The  groat  total  amount 
of  uopf>er  aiicb  as  there  wuuld  then  be  in  their  winding 
would  render  the  saving  due  tii  the  increased  length  and 
shortened  diameter  of  greater  pr^iportional  account,  to 
which  may  be  added  the  further  saving  (above  alluded  to) 
effected  by  the  lesser  total  weight  of  charcoal  iron  core 
discs.  While,  especially  if  tho  machine  were  serieM  wound, 
thus  avoiding  tho  expense  of  fine  shunt  winding,  economy 
with  the  capper  of  the  magnet  coils  becomes  proportionally 
of  less  consequence,  and  a  long  rectangular  section  ii 
magnet  will  not  perhaps  be  so  inulviaablo. 


AlX'la-GbApallv. — The  Municipality  has  just  granted 
permission  to  the  Aix- la  Chapel lo  ano  Burtscbeid  Tramway      h 
Company  to  substitute  electnc  traction  for  the  horse  ears      H 
00*  in  service.    Thecuri-ent  will  be  provided  by  tho  local 
electricity  works,  and  the  system  to  be  introduced  ia  tbo 
overhead  trolley  method. 
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PATIN  FLYWHEEL  ALTERNATOR. 


Direct-driven  alternators  have  been  familmr  to  electrical 
eogineen  in  the   WeaUn^houee  and  other  plants,  though 

tappcirvntly  until  ktelf  a  preference  has  been  nhown  in 
Etigliih  iimclice  for  ropeHlriveii  ulterniitors.  Wu  illuntnito 
ttii<  wook  *  <!irect-driveii  aitecnutor  of  Fronnh  construction 
of  tho  Fcrranti  type — Iho  Putin  "flywheel  altcrmilor," con- 
nected direct  with  a  horizonttil  engine  of  the  Blondcl  type 
with  Corliss  valves,  made  by  E.  Boyer.  The  Corliss  detents 
are  placed  two  and  two  boneath  the  cylinder  at  each  end, 
and  give  rapid  opening  and  shutting  at  all  positions  of  the 


be  varied  to  75  per  cent, ;  further,  for  ordinary  admissionB 
around  20  per  uent.  the  closing  ul  the  [larts  is  extremely 
rapid — 7,'gtfa  to  3>olh  of  a  second — as  the  exceutric  radius 
is  then  vertical  and  tho  greatest  s|>eed  is  at  that  point. 

Tho  most  intorestinj;  part  of  the  engine  is  tho  flywheel, 
which  constitutes,  in  effect,  tho  field  magnets  of  the 
alternator  on  the  system  of  M.  0.  Patin,  which  baa  been 
perfected  by  lonf;  experience, 

Alternating  macbines,  if  direct  driven,  usually  require  a 
relatively  bi>;h  si>eed,  which  means  a  higher  steam  con- 
sumption, or  else  nec(!£sit;itc  the  use  of  gearing-  if  slow- 
speed   engines  of  greater  eSidency  are  omplnyed.     The 


FiQ.  I. — PsUn  Flywheel  Alternator. 


piston  from  0  admission  up  to  maximum  admission   of  75 
per  cent.     In  the  variable  dut<int  of  tho  Blondel,  a  single 


Hywheel  alternator  atone  avoids  both  disuiIvantAgos,  As 
the  Geld  majirnet  forms  also  the  rim  of  the  flywheel,  founda- 
tions for  the  dynamo  are  avoided,  iho  oiling  oxjwnses  are 
reduced,  Hjiaco  is  saved,  and  the  snjierintcndoncc  is  rendered 
easier. 


...A.., 


Fin,  1— Patia  FlywhMl  Alternator— Detail*. 

excentric  would  only  rary  the  admission  from  0  to  3A 
/Mr  c»nu,  but    with    two  excentrics  tbe  admisiiiona  can 


-E- 


■-4 


\ 


■* 
* 


Fki.  3.— Induction  Poles. 


In  the  illustration  the  armature  is  ihowii  slightly  drawn 
back  from  the  fields  in  order  to  distinguish  the  two  parte 
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of  tha  &lt«rDator.  Tbe  ormaturs,  beiof;  fixed,  is  not  acted 
U|>OD  by  any  mechanical  force  other  than  the  uaKnetUm  of 
the  Belda,  and  is  not  liable  to  deleiioratiuti.  Hi^b-t«nsioTi 
collectors  ore  also  avoided,  ;ind  there  nre  no  bniihea,  the 
maiiu  being,  of  course,  connoctwl  direct  to  the  terminaU. 

For  large  imtftlbitions  the  cost  of  generating  energy  ia 
moM  imiMrtont,  nnd  engines  of  slow  spood  and  high 
efficiency  are  desirable.  M.  Palin  therefore  uees  for  hi^ 
alt«nuiU>r«  speeds  of  60  to  100  revolutions  per  minute. 

The  alternator  comprises  thus  : 

(1)  The  flyirheel  field  muKnutit,  fiutenud  to  the  crank- 
shaft of  the  engine,  serving  tbe  double  puqiosc  of  engine 
flywheel  and  dynamo  fields. 

(3)  A  fixed  armature,  which,  bon-ever,  can  be  displaced 
along  tbe  axle  in  a  supgiorting  socket  so  m  to  sciiiimto  it 
from  the  fields  for  inspection  of  the  coils. 

(3)  A  supjiorting  socket  of  the  armature,  lixed  upon  tbe 
foundation  of  tbe  outside  bearing  of  tbe  crnrikshaft,  iind 
formiiiK  {Mirt  of  tbe  some  bearing. 

(4)  Various  accessories :  such  ua  shifting  screw  of  arma- 
bore,  collecting  rinf{s  for  exciting  current,  etc. 

(6)  An  exciting  dynamo. 


Pies,  4,  S,  and  6.— DetniU  of  Armature  Coils. 

Fbftdud  Fieldi. — The  field  magnets  comprise  two  distinct 
parts :  first,  an  inside  crown,  A  (Fig.  2),  in  one  or  two 
pieces  of  cast  iron,  connected  to  tbe  hub  by  arms,  B,  and 
carrying  on  ite  periphery  soft  iron  |M)Ies,  P  (Fig.  3),  forming 
the  interna]  part  of  the  magnetic  Held.  Each  of  the  poIuK, 
P,  carries  an  extension,  E,  fixed  by  bolt  and  screw,  wbicb 
can  be  taken  off  to  allow  tbe  field-magnot  cotl,  y,  to  be 
placed  around  the  core.  The  number  of  tbe  poles,  P,  is> 
ramble  for  each  siEe  of  dynamo  and  according  to  thfl 
•peed  of  rotation,  so  as  to  obtain  a  constant  periodicity  for 
all  machines ;  and,  second,  a  crown  of  cast  iron.  A,  carry- 
ing on  ita  external  fiice  projections  forming  tbe  external 
jpolM,  P',  equal  in  number  to  tbe  internal  poles,  P. 
Tlie  exterior  crown  is  connected  solidly  to  the  interior 
crown  by  n  con-iron  ring  and  radial  arms,  C,  solidly  bolted 
to  tba  internal  crown,  A  The  ring,  C,  is  connected  by  arms, 
B',  to  a  bub  bolted  to  that  of  the  internal  crown.  Thn 
asMmbling  of  these  parts  is  arranged  ao  as  to  loavu 
between  tbe  poles,  P  and  P>,  a  regular  and  sufficient  space 
for  the  coils  of  tbe  arntature. 

Amoivrf. — ^The  armature  is  composed  of  a  cast-iron 
OTOWn,  I,  Figs.  2-7,  with  equidistant  cavities  ;  arms 
connect  it  with  the  bored  hub,  M,  rubbing  with  slight 
friction  on  a  socket,  D,  which  act  as  support  and  guide.  In 
W«h  of  the  caritaes  of  tbe  armature  crown  is  sealed  th« 
•nd  of  a  broDM  plate,  serving  as  core  to  the  coil.  The 
sealing  is  done  with  a  m»tenai  which  completely  insulates 
)t  from  the   crown.    £acb  annature  coil,  b,  is  indepeDdent 


of  the  others,  and  is  easily  replaced :  it  consists  of  a  core, ' 
N,  of  bronzo,  laminated  to  avoid  eddy  currents  ;  on  this 
core  are  wound  a  atrip  of  copper  and  a  strip  of  insulating 
libre  placed  together.  Tbe  coil  thus  formed  is  carefully 
varnished  to  a  circular  surface  with  gum-lac.  E;tch  brouze 
carrier  carries  two  coils,  bolted  thereto.  1 

The  set  of  carriers,  after  sealing,  is  turned  up  in  the 
lathe,  tbe  cores  of  the  coil*  being  centred  and  exactly  fitted 
to  measure,  presenting  a  perfectly  centred  cylinder  between 
the  field-pole  extensions,  with  a  play  of  a  few  milimotrcs. 
The  projecting  parts  of  the  coils  are  kept  rigid  by  metallie  I 
hoops  insulated  from  tbe  coils. 

t)n  the  upper  part  of  tbe  armature  are  fixed  two  ter>  ] 
minals  for  tnking  off  the  current. 


<f^^??^ 


Fici.  7.— Armatare. 


Pw.  8.— Collector  Rings. 


Sv^porting  Soctft. — The  armature  is  fastened  on  a  strong 
supporting  socket  of  cast  iron,  D  (Ftg.  2),  through  the  centre 
of  which  [lasses  the  engine  cranksMft ;  it  forms  one  ivith 
the  base  plate  of  the  outer  bearing,  bolted  solidly  to  tbe 
foundation.  Longitudinal  movement  is  prevented  during  h 
working  by  a  linchpin  arrangement.  ^ 

intlalraieal  Gear. — To  inspect  or  replace  coils,  the  arma- 
ture is  witbdrawTi  from  tbe  fields  by  a  simple  arrant^cment 
of  threaded  rod,  M,  with  two  collars,  turning  freely  in  a 
bearing  fixed  to  the  supporting  socket.  Fig.  3,  working  in 
a  screwed  slot  in  the  hub  oitbc  armature.  A  ratche 
lever  serves  to  work  it ;  and  the  hub  of  tbe  armature  slide 
10  and  fro  as  desired  along  the  supporting  socket.  The 
length  of  the  fixed  wedge  of  tbe  supporting  socket  is 
limited,  so  as  to  allow  the  armature  to  turn  at  will  on  a 
socket  when  withdrawn  from  tbe  field  magnets. 


^...y-w—j^, 


^ 


Fki.  H.— Alternator  with  Double  Field  MsgnetK 

Exfiirr  Rings. — The  exciting  current,  from  a  separate 
excit«r  or  commutated  coils,  as  the  case  may  be,  is  led 
into  the  fields  by  two  bronze  rings  fixed  on  tJie  flywheel 
bub,  insulated  by  fibre  discs,  Fig.  $. 

The  above  comprise  the  various  parts  of  the  Patin  fly- 
wheel alternator,  as  constructed  from  50  h.p,  to  300  h.p.; 
above  this  the  flywheel  alternator  carries  a  double  magnetic 
field,  Fig.  9,  with  two  armatures  on  each  side. 

These  alternators,  adds  the  Bevuft  Indtalnelle  (from  which  \ 
we  take  tbe  description  and  illustrations),  are  eadly  put 
together  and  jittondoil  to;  their  working  is  absolutely 
regular,  whatever  the  variation  of  load,  as  tbe  annature 
does  not  contain  a  particle  of  iron.  For  powers  loss  than 
60  h.p.  the  alternators  run  at  speeds  allowing  direct  coupling 
to  turbJiiea  or  high-speed  engines. 

(XotetmdteNiA.) 
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WOBLD'S  FAIR  ELECTHICAL  PLANT.* 

BY    R.    n.    riKKCK. 

Of  all  the  cities  ih&t  have  avor  been  built,  there  has  nevor 
been  one  in  which  electricity  fau  pUyed  auch  ao  important 
rKe  AS  in  the  White  City.  The  present  exposition  in  the 
fir>t  international  exposition  in  which  electricity  baa  been 
reco^niied  as  one  of  the  j|;reitt  dcixtrtmeuls,  iind  no  previous 
electrical  exhibition  bai  ei|iiulteit  the  eleclrical  exhibit  of 
tfae  WorM'i  Coliirabiin  KxjKuiition.  Voliimei  have  alreaily 
been  written  tifion  the  variou>  electrical  exhibit*,  and  all 
that  will  be  attempted  in  this  brief  paper  ia  a  description 
of  the  great  plant  which  furnishes  the  electrical  service  of 
the  exposition.  The  electrical  plant  compriaea  a  local  tele- 
phone exchange,  complete  systems  of  police  sienal  and  fire- 
alarm  service,  and  the  [ilant  for  furnishing  elecLric  power 
«nd  light. 

Tdfph/yfKs.  —  The  telephone  exchange  ia  a  regular 
exchange  of  the  Bell  system.  It  eomprisea  at  present  130 
telephones.  It  eiipplies  service  for  the  offices  of  the 
DlliciaU,  the  ei>t;inoera,  and  «u{ierintenilenta.  It  forms  an 
adjunct  to  the  fire  alarm  service,  and  ciinnuctit  the  hviul 
^quarters  of  the  [lolice  dcjiartinont,  tho  dvinrtmont  of 
'millions,  and  of  tho  secret  service  with  all  gates  and  with 
1  portions  of  the  grounds.  It  contains  no  {Mints  of 
novelty,  but  ia  an  ioterosling  exhibit  of  a  great,  private 
exchange.  It  is  installed  with  complete  metallic  circuits  of 
double  and  twisted  rubber-covered  conductora.  The  circuiu 
comprise  160  miles  of  No.  18  B.  &  S.  wire,  and  the  service 
is  practically  unaffected  by  the  proximity  of  the  immense 
number  of  circuits  carrying  currents,  both  direct  nnil 
alternatinit,  and  ^11  de^trees  of  current  strength. 

Polkt  and  Fin  Signals. — The  police  signal  und  fu-e'alHrm 
ayatems  comprise  137  firealarm  boxes  of  the  Oamcwell 
Fire  Alarm  Telegraph  ComiKiny,  and  137  police  boxes,  and 
SO  watchmen's  piktrol  boxes  of  the  Police  Telopfaono  and 
Signal  Company.  These  systems  are  two  well  known  to 
need  even  comment,  and  make  the  service  uniform  with 
that  of  the  city  of  Chicago,  to  which  it  is  connected.  The 
boxes  are  distributed  about  the  grounds  and  buildings  in 

Kiis,  each  Gre-alarm  box  having  a  corresponding  jHiIico 
X.  The  number  of  boxes  is  estimated  to  be  suHicicnt  for 
protecting  a  city  of  150,000  inhabitants,  and  its  installation 
consumed  60  miles  of  No.  14  B.  i*i'  S.  rubber- cove  red 
wire*.  The  watchmen's  patrol  boxes  are  located  uuder  the 
Hoors  of  the  main  buildings,  and  enable  the  guard  to  send 
in  an  alarm  direct  to  beadquarters  without  even  the  loss  of 
time  requited  to  leacb  the  nearest  Are  or  patrol  box. 

Light  atid  I'mwr  iVan(.— The  portion  of  the  plant  which 
especially  commends  itself  to  the  interest  uf  both  the  engi- 
neer and  the  architect  is  the  plant  for  electric  lighting  and 
electrical  traosmission  of  |>owor.  All  the  electrical  machi- 
nery for  furnishing  light  and  power  is  located  in  Machinery 
Hall,  ao  that  the  po«er  plant  in  Machinery  Hall  is  a  great 
central  aUtion.  I  say  "  central  station,"  but,  in  fact,  the 
plant  is  divided,  as  far  as  operation  is  concerned,  into  nine 
distinct  central  stations,  each  of  which,  under  normal  work- 
ing conditions,  is  entirely  independent.  The  plant  com- 
pnsn  96  diroct-ourrent  series  arc  dynamos,  having  a  tutal 
capacity  of  6,230  lamps  of  2,000  nominal  candle  [wwur 
each  ;  H  alternating-current  incundescent  dynamos,  having 
a  total  capacity  of  128,000  lamps  of  Ifi  c.p.  )  one  diroct- 
eurrent  incandescent  dynamo,  having  a  total  capacity 
oS  800  kilowatts  ;  and  2U  direct-current  power  generators, 
having  a  combined  capacity  of  2,936  kilowatts,  or  3,935  e.h.p. 
Ill  addition  to  these  there,  are  also  four  direct  current 
lerators  having  a  total  capacity  of  COO  kilowatts,  or 
e.h.p.,  which  serve  the  double  purpose  of  supplying 
current  to  operate  the  electric  fountains  and  to  charge  the 
etor^e  batteries  for  the  electric  launches.  There  are  also 
one  diiect-curront  generator  of  700  kilowatts,  or  9S8  e.h.p., 
which  operates  both  arc  and  incandescent  lamps ;  and, 
finally,  one  directrcurrent  generator  of  180  kilowatts,  and 
one  <H  46  kilowatts,  a  total  of  22b  kiIoi>-atts,  or  300  e.h.p., 
which  supply  the  current  for  search  lights.  The  entire 
plant  haa  a  generating  capacity  o(  H,91G  kilowatts,  or 
10,989   e.h.p.,  so  that  it  would   require   not    less  Uiau 
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25,000  i.b.p.  to  Operate  all  the  dynamos  to  their  full 
working  load. 

CircidU. — The  circuits  from  all  dynamos  are  carried 
under  the  floors  of  the  power  plant  to  the  several  switch- 
boards,  and  thence  under  the  floor  to  the  gallery,  which 
runs  the  entire  length  of  the  power  plant,  and  under  tho 
aisle  directly  north  of  the  plant  This  gallery  is  for  the 
greater  part  of  its  length  13ft.  wide  and  Oft.  high,  and  is 
shut  olT  from  the  ro!it  of  the  basement  on  both  sides  by 
walls  of  expanded  metal  and  cement.  Along  each  side  ot 
the  gallery  is  a  row,  and  down  through  the  centre  are  two 
rows  of  cast-iron  ujirights  placed  30ft.  apaH,  Those  up- 
rights have  sockets  into  which  are  driven  oak  cross-arias. 
Tbeae  arms  carry  from  four  to  six  pine,  and  have,  in  all, 
sulUciont  pins  and  insulators  for  '2^0  wires,  allowing  but 
one  wire  to  an  insulator,  but,  by  the  use  of  a  sjiecial  two- 
wire  insiiliitor  designed  for  this  purpose,  the  camcity  of 
tho  gallery  is  greatly  increased.  From  this  gallery,  the 
circuits  are  carried  out  of  Machinery  Hall  in  the  main  sub. 
way  and  the  duct  trunk  line.  All  the  circuits  feeding  the 
east  portion  of  the  park  are  carried  in  an  underground 
tunnel  called  the  main  subway. 

Suhmg. — The  main  subway,  as  it  {lassea  under  the  east 
end  of  Machinery  Hall  going  north, is  a  double  tunnel,  each 
half  of  which  is  constructed  iu  follows  :  A  series  of  frames 
are  built  of  Sin.  by  8in,  timber,  and  are  covered  on  the 
outside),  on  tbo  top  nnd  sides,  with  2in.  plank.  On  the 
inside  the  top  and  nidcs  are  covered  with  oxpundud  metal 
and  plaster,  and  the  floor  is  formed  of  I'orlland  comont. 
This  forms  a  practically  fireproof  tunnel,  Cft,  Cin,  wide  and 
6ft.  5in.  high.  To  tbo  timbers  on  both  aides  of  each  tunnel 
are  legged  castiron  uprights  30fi.  ujxtrt.  These  uprights 
carry  on  each  side  of  ino  subway  12  five-pin  cross-arms 
2ft.  Sin.  long,  so  that  one  can  walk  in  a  2ft,  p^sage  having 
on  either  side  a  regular  underground  pole  line.  Conductors 
are  carried  on  double  petticoat  insulators,  there  being 
capacity  in  the  entire  subway  for  260  insulators.  Here,  at 
in  the  gallery,  many  two-wire  insulators  are  uaed.  The 
subway  is  lighted  by  incandescent  lamps  and  drained  by 
hand  pum|>s  located  at  low  {mints.  When  single  insu- 
lators are  used,  all  wires  are  rigidly  sejuiratod  and  not 
less  than  Tiin.  of  air  apace  is  allowed.  The  main  aubway 
runs  doc  north  to  Electricity  Building,  where  tho  west  half 
enters  tho  building,  und  then  branches,  running  to  tbo 
Minos  Building,  and  the  east  half  makes  a  right-angled 
turn,  running  east  to  the  bridge  over  the  nortb  canal.  The 
circuits  are  then  carried  under  the  bridge,  and  on  the  east 
of  the  bridge  the  subway  is  continued  to  the  south-west 
corner  of  Manufactures  Building,  whence,  ilecreaaed  iit 
section,  it  runs  north  the  entire  length  of  the  Manufactures 
Building,  under  the  West  Loggia,  It  then  runs  eaat  to  a 
[Miiiit  nortb  of  the  centre  of  the  Manufactures  Building, 
thence  north  to  tho  Government  Building.  Under  tho 
Government  Building  it  is  constructed  with  a  covering  of 
expanded  motat  and  plaster,  both  inside  and  out,  and  from 
the  Government  Building  it  is  continued  to  iix  t'isherieB 
Uuildiog,  where  it  ends. 

Dnd  'Srwik  LiinA. — The  cii^uils  feeding  the  west  half 
of  the  {lark  and  Midway  I'laisance,  with  tho  exception  of 
tho  power  circuits,  are  curried  from  the  gallery  under 
M:ichineiy  Hull  to  tho  north  sideof  Miichinory  Hall  in  a 
conduit  of  3in.  and  tin.  vitrified  tile  ducts.  Thence  tho 
duct  trunk  line  is  continued  by  30  ducts  of  pump  log  of 
2\in.  bore.  Largo  manhole  boxes,  30in.  by  3Cin.  are  set 
every  160ft.  This  trunk  line  runa  under  the  terminal 
tracks  to  the  south-west  corner  of  Transportation  Annex, 
whence  it  runs  parallel  to  the  fence,  to  a  point  near  the 
north  end  of  tho  California  State  Building.  tVom  the  main 
subway  and  duct  trunk  line,  the  circuits  are  distributed 
throughout  the  grounds  in  wooden  ducts  of  2|iii.  bore. 
These  duets  form  a  network  all  over  the  park,  and  are 
intersected  at  angles  and  convenient  points  by  manholes 
with  cast-iron  covers.  There  arc  in  all  about  100  miles  of 
these  ducts,  and  about  3,500  manholes.  Thus  all  circuits 
are  carried  underground  except  those  south  of  Machinery 
Hall  and  along  fences.  These  are  carried  on  poles,  while 
the  power  and  t«lephoDe  circuits  on  the  west  side  of  the 
park  are  run  uuder  the  structure  of  the  elevated  intramural 
railway. 

{To  ht  tmimviti.) 
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THE  PRACTICAL  MEASUREMENT  OF  ALTERNATING 
ELECTRIC  CURRENTS.* 

BV  PROF.  J.  A.   KI.EMIVI1,   M.A,  D.SC.,  F.R.&. 
LKfTUKB  III. 

Th«  MsAitrKEMeNT  or  At,TKitSATis*i-CtniR£ST  Fowkr. 

HmTing  datll  in  tho  praoedioj;  l«aturos  wiUi  tho  nubjoct  of  the 
nMUOMtnont  at  alMrnaluig -current  ati^iiKth  and  AlUtniAlliiif' 
carrtttit  nrvwDra,  I  proposo  to  oormidar  now  tho  niM#urcrniorit  of 
alMrriaCtnif-ourroiil  (rawer. 

Wfaao  the  ourrant  ii  Oowing  throiigli  a  oooduolor  it  diwJpaUw 
ttieisyi  uid  tho  nvto  at  which  thiR  energy  is  dinipoted  I*  apokan 
of  aa  tAo  poH'or  taken  up  in  tlint.  cirroit.  Whan  *  oonaUint  oumtnt 
if  Bowing  thtmish  x  oondiictor,  if  wc  (nciuure  tho  carcont  In 
■mpBraa  nnd  tbo  dilT«rQno«  uf  polcntiol  in  volta,  lh«n  tho  prndurt 
of  utMO  two  numb«r9  givus  un  the  pawnc  taken  up  in  lIiecSrt:iiil 
nkMNNCt  En  wnlu.  In  thin  cue  two  iiiiii)il<i  roeai'iirviuHnM  givu>i 
tfaa  re(|uired  rate  ot  diuiiiiition  of  cn-nruy  in  llio  conduotor.  If, 
liOWHver,  wo  have  W  deal  vrilh  uii  HUmnitliitg  uiirfont,  in  whieh 
tho  canont  •tronifth  u  vnryina  (nun  inxlnnt.  to  inntunt,  ncoording 
to  n  ficriodie  law,  nnd  if  llkowiee.  Ihu  difforonpo  of  polcntisl 
bctn'ocn  tho  OndH  of  l,ho  t^in'iiil  in  nirying  in  the  nninn  imriortlo 
manner,  wo  i>:iniiul  ulwiiyx  obt-niu  tlio  ninuiuivmcrit  of  t.liu  rniinn 
povw  UUton  iiji  in  Ihu  {'irpuil,  gonornlly  *)ionkin];.  Iiy  Inliiii;;  Ifia 
product  ot  ihe  Viiioftn.iti|iiiir(i  nnipoiO"  iiml  >ynican  njunro  voltn 
What  we  nxktly  r<y|niii>  m  tliin  rnso  id  tho  inonn  Tiiliie  of  tho 
powor  tAkon  nji  in  tije  uircuit.  We  oan  obtain  llie  mcaiuromont 
oi  the  moan  [wwer  if  wo  con  nMosuto  nt  cTory  initAnt  tlio 
Uue  vb1u«  oI  Lbe  ourr«nt  strcnirth  and  tho  difforonco  of  iraleiitlal, 
•nppOtin([  thow  initAntnuRoiK  vnluon  ot  llio  cnrront  nniil  premurc 
kwtirn  a,t  oquidbtant  intervals  lotion  tbroughoiil  ono  oomplebv 
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Kriod ;  if  wa  thon  multijily  tho  inatontAncon*  vnino  of  tho  currant 
.  Ihu  MrroiipondinK  ratuoof  tho  preoaaro,  nr  dllToronco  of  poUn- 
tial,  and  multiply  thORC  tnfc«th«r,  wo  obtain  n  number  ifptenentioK 
tlio  iQitanLanconii  vnliiool  tbo  power,  luid  if  we  ininKino  the  iwriod 
divided  into  h  Ioi'ko  number  of  ottuidisUnt  intorvab  of  time,  and 
tlio*e  product*  lAken  ui  every  (uch  inrtnnl,  then  tho  mean  value 
ol  thoto  iircHlucts,  token  throughout  the  pni-Jod,  would  Rive  on  n 
CloM  approximiuiun  to  the  lauan  tnluoof  tJic  |K>wer  bolnji  abiorbed 
by  thttt  circuit. 

We  bavo  *oon  In  a  prevlou"  lecture  linw  tL  M  poHtlblo  to  dcloi' 
nine  and  dcrrlKn  oitrvofl  rV|'r^ontin[f  the  in^t^intjLiieou^  valuer  ol 
tJie  current  and  E.M.ll*.  in  tlia  va>«  nf  an  u.ll?rualing  uurioul 
circuit,  but  tliin  in  (■eiiorol  ia  not  n  uuiplo  rnatUir  to  do,  und  u*« 
liAve  tliervforo  to  rwort  to  other  mothnda  oE  obtnintns  tlio  required 
reaulk 

In  (lealtnK  with  tho  power  tAkcn  up  in  iiUaiTintinK-Run'ont 
dronita,  tiiora  nro  two  camm  to  bo  oonHidorwl. 

The  flntt  COM  i*  tbftl  In  whieh  tlie  cirouil  iH  nonindiiotWo.  In 
tbUC*M,  M  betoroexpUined.  Ibe  impodonce  of  llie  uiruuit  ii  thi> 
•Mna  a*  i(e  i««iitt«noo,  nuniuricaily  upcakin^.  For  nucb  ciruuiUi 
tbo  alternating  current  Uouin)*  in  the  circuit  i*  in  (top  an  regard 
phase  with  the  alternating  potential  dilToranco  between  its 
oxtramiliea.  When  thli  in  tho  cane  the  {lower  taken  op  in  that 
Ctrcnit    cno    icry    eoaily    bo    raoMured.      If     we    iiieni^uro     the 

Jmout  aqnan  value  of  tbu  nlternatiiig  current  b^  mean*  uf 
■ny  of  tbe  nalaoeoa  of  dynaniomctcia  do^ribod  in  the  liret  Itwluro, 
and  if  by  aiMn«  of  any  of  the  elcctrattatic  or  Uieinud  voltmeters 
we  tncojiiuo  tiie  ^menn  Miuare  dLirerenco  of  potonllal  botwoc:i 
Um  end*  of  the  cirouit,  and  multiply  lh««e  two  mean  K|unre  valu«( 
tofediw,  wo  obUin  the  moao  value  nf  the  power  taken  up  tn  tho 
circuit,  oad  we  arrive  at  the  aamo  loault  as  if  we  had  beeu  able 
to  ineaaara  aepanUalr  the  Inatantoneoiia  valuea  of  tho  current  and 
potatrtiol  difTerMOa  at  iximaroua  cjuidistAnt  inlervnU  throuubout 
the  pkaae,  and  taken  tbo  mean  value  of  theli-  pi-oducta. 

*  Cantor  lecturw,  dollvarod  bafni-e  the  Society  of  ArU. 
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A>  an  instance  of  tliis,  it  may  bo  pointed  out  that  on  lncan-1 
doRCOnt  lamp  may  be  treated  a«  a  practical  non.lnducUve  circuit. 
If  thU  incandescent  lamp  ia  travoned  by  an  atternatinc  current, 
and  we  meaaure  the  cunonl  flowini;  tlirough  the  lamp  by  meani 
of,  any,  a  SiemeuB  dynamometer,  the  potential  dilTotcncc  betwucn 
tlie  tenninala  of  the  lamp  by  tneans  of,  any,  a  Cardow  voltmeter, 
and  if  we  multiply  the  two  acale  teadingi  of  theM  iaitrumonta 
together,  wo  obtain  tho  mean  value  of  the  power  mcnAurert  in 
watla  taken  up  In  thebtmi>.  ^^ 

So  far,  then,  all  la  <|nll«  ■Implo.  and  in  doalin;-  with  nnfH 
circuit  wliiob  uv  know  or  can  prove  to  be  practically  non>  V 
induolivu,  we  have  no  diflioully,  by  moana  of  two  innlrumeatu 
uf  tbo  profHsr  kind,  in  determining  the  real  mean  power  taken  up 
in  the  circuit.  Our  difficultiea  come  in  when  wo  linve  to  deal  with  . 
eirculta  »uch  aa  Irunaformon,  which,  when  not  fully  loaded,  wfj 
know  to  be  indnctiro.  If.  in  this  cue.  wd  can  determine  Ihoi 
initantancoui  ^'llluM  of  tlie  current  and  difference  of  potential] 
beCaMiii  rlin  cniU  of  tlie  circuit,  then  ptocoedJnK  aa  above  ' 
dMcribcui,  we  can  deternilno  tli«  ino.iti  value  of  the  power  taken 
up  in  tho  pirtuit.  ](,  however,  it  ig  not  convenient  to  do  thw 
wo  cannot  prococd  to  mRuure  tlio  ^'moan  iiquare  valuo  of  tlio 
current  am)  K.  U.t'.,  and  then  multiply  them  toKOtber.  Such  a 
pvocooilinj;  would  Icail  o  a  con>idcmiile  over-eat iniate  of  tlio  real 
powni'  taken  up  in  tlio  circuit.  Without  tiaiiig  Into  elaborate  proof 
at  r.hl",  it  iiiny  bo  simply  (ufhcicnt  M  prewnl  llie  follow  in  j;  tigunis; 

in  H'ii*.  1  are  shown  too  •iniplit  liarniniiic  curve*  in  nlvp  u'ithone 
iinotlier,  Thu  poini  iivriud  i»  divided  into  eight  e<[uidistAnt  parts, 
iuid  ordinnii'n  arc  ereuled  at  each  |ioiut,  Tho  valuon  of  theae 
ordinalon  for  the  two  curves,  which  may  be  taken  to  rt^roocnt 
l>urio<lic  current  and  electromotive  caTveii,aro  Kiven  below  Iho 
din|,-rnni-  By  aqiiariDg  each  of  the  valuea  ot  the  ordinate*,  and 
(akini;  the  »)unio  reial  of  the  mean  of  tho  •r|onrcA,  we  obtain  lor 
caeh  I'uit'i'  a  iiuiiitiui-  uhii-b  would  r^prcMsnl  tliu  inttlrumoDtol  value 
nhtitinud  by  an  iiltc  mating -Current  ilyiiuinoinoter  Or  voltmeter. 
If  wu  multiply  lucollicr  tlie  siiDultaneoua  valuea  of  current  and 
K.M.F,,  wo  ublnin  n  number  wbioh  ropreaeni' the  iuatanluncoaa 
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valued  tho  mwor  taken  up  in  tlie  circuit,  and  It  we  l^oifaoj 
mean  valuoof  all theao»e|>araMin*taiitaneous value* ot  thopower,^ 
we  obtain  theaame  numb«raa««d4  it  we  take  the  pioduota  of  tho 
aquarc  root>  nt  the  inuan  of  the  wjuarea  of  the  inatanCaneoua  values 
of  the  curi'Diit  ami  K.M.F.  Henoe  weaee  that  when  Uie  two  rimpio 
haritioiiic  ourvea  are  in  step  with  one  another,  the  product  of  the 
xqiiaru  ruot  of  the  moan  of  tho  aciuorca  of  the  separate  onjinalea  i> 
c<|unl  to  Ihu  tiioaii  value  of  tho  prodncta  of  llio  conopondinti 
onliniitni. 

In  Kijf.  2  are  ahown  two  iierlodlc  curvca.  which  may  bo  taken 
lo  ic'|.io»pnt  n  current  iinii  an  K.M.K.  rune,  but  one  of  which 
if  ditpliii'nd  iiiickwanlH  lulHtlvuly  Ici  l.liv  other.  Ibla  i*  what 
liiiplK^rix  Id  iin  Imluctivu  (.'ircuit,  wlicru  the  porlodlc  current  atwaya 
]iii;a  hi  pliiiao  behind  the  [wrioilic  IC.M.F. 

If  wo  (lorform  tbo  unmo  oporntionn  on  the  OTdioaten  of  theM 
curvw-,  wo  find  tlint  a  product  of  tho  moan  Kiuaro  voluoa  ia  in 
excenn  of  the  moan  of  tho  producta.  In  other  aorda.  if  in  auch 
circuit  wo  monaiire  tbo  ciirraiit,  by  maana  of  a  dynamometer,  and 
tho  potoiiLlAl  diUcrGncp  between  the  enda  by  mean*  of  an  allemot- 
inKcurrcTit  vott'Tictcr,  lite  produet  ol  Iheaa  two  numbera  (rivea  ua 
n  niimbor  ubjub  ia  in  exoeaa  a(  t4ie  true  valuo  of  Ihe  mean  power 
lakoii  up  in  thu  circuit.  ^^ 

It  is  convenieat  to  call  tbo  pniducl  ot  tho  ^/meao  >iaare 
amperes  and  tho  Jmaut  uiuara  volta  tho  apiiaront  wait*  taken  up 
by  the  circuit,  and  to  call  the  true  moan  value  of  tho  jiowor  tho 
true  watt*  taken  up  by  tho  circuit. 

Tlie  ratio  between  the  true  walta  and  (bo  a|ii>ar«nt  watta  la 
called  the  powor  factor  of  the  uirouiU  Tbux,  For  instnuoe,  in  Ilia 
caae  cJ  a  Iranatormor  on  open  circuit,  tiie  IraiiBformcr  being  of  the 
ctoMid  mOKnetio  circuit  typo,  the  jiower  factor  in  about  *T :  in  other 
wonla,  tho  roal  power  U  only  three  (|Uarleri  of  ibc  appivrent  power. 
In  the  oaa«  of  a  tranaformcir  of  the  open  magnetic  circuit  tyne,  the 
power  factor  may  bo  n«  imall  aa  'I.  Renco,  you  wo  thai  an 
DnormouB  error  in  thii  ooie  would  bo  comsattlod  by  taking  tho 
product  of  the  liMlnuiMntail  roadlnica  aa  •In^i^l^  nn^4«m«4a« 
lru4  mean  ^owfn  daV^a  ttV  ^*^  ^^  iitx«a^\-     '^^  VA.-(«,'tti 
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eonddcr  [n  what  way  t>ht»  true  fflean  jiower  can  be  pmctlcatly 
mM«ar«|]  tn  Iho  com  of  klMmnlliiK-oiirrecil  circuit)*. 

There  arc  mftay  tnetbod*  by  wlijcli  lliiFi  muv  be  ili>ii«.  A  lArg« 
number  of  methods  have  been  d«ncrtb«d  which  look  very  exMllent 
on  paper,  but  which  do  not  Jn  prncUoo  turn  out  so  well.  As  I 
dMireonly  to  brin){  midervour  notice  thon  mothodi  which  nro 
o^Mble  ol  b«iii[t  prArtio-aUy  employed,  I  nhnll  pnw  over  the 
theoraticikt  mothcilK,  nnd  turn  M  once  In  the  clotcrlptlnti  of  thnnc 
iMtrumonM  which  will  onnblo  ui>  u>  moiuiiro  procticilly  the 
rtnkoRU|<ln  the  indiiclive  circuit*,  The  mo«t  (irftolieai,  fttid 
far  the  \iwl,  inHlriiinunl  to  utw  for  Ihii*  purpoM  i*  the 
•IMtro-dyniMiioiiivt«r  inntrumunt.  Conviiler  a  dyimmometor,  luch 
M  009  of  tho  Sieuieiia  dj-namamotcr  dworibod  to  you  in  my  Grit 
lecture.  Let  Iho  fixed  coil  o(  thin  dynamometer  be  placed  in 
aerioawith  the  circuit  in  whicli  wo  dcnto  to  incnuiiic  tiio  ix>wor 
bung  taken  up.  Ijcv  the  mnvnblo  circuit  of  tlio  ilyniviiio meter 
eoniiwt  only  of  .a  few  turnit  of  wire,  Hnil  let  thin  moviiblc  cin-ult 
have  joined  In  Mriu»  with  it  ii  noniii'luctivo  imietiinco,  which 
may  be  formed  either  ol  cutlii  or  wire,  or  iiiouidesceiit  lampr.  Let 
Ihb)  movable  oirouit  with  its  added  rsfiiitancebe  placed  an  »  nhunt 
aoroM  tbeonds  of  the  circuit  in  which  it  t*  rciiuicod  la  mouurcthe 
power,  beinx  joined  up  a*  nhown  in  ¥ig.  X  Then  when  tlie  niter- 
natinft  E.M.F.  is  applied  to  tho  circuit,  the  liicd  coil  of  the 
dynamomctct  (now  called  a  wjittmoter)  will  bo  tinvortcd  by  n, 
periodic  current  ideotlcal  with  that  f>M#iiiK  throtii-Ii  i.livi  inductive 
reflitAnco.  TJio  movable  coil  of  the  wattmutor  will  bo  lr!iver»ed 
by  ft  current  which  will  be  in  st«p  as  rwardti  phiua  with  tl>e 
pot«nlial  difTvirciice  botWDon  the  endu  oE  Uio  iniiuclivu  circuit. 
XVhen  the  (tytiitinumoLar  thuH  hu  Its  two  ciTCuita  trnveivud  by 
two  currentfi,  the  force  rcqulrvd  to  hold  the  movable  circuit  in  ita 
normal  pentjon  oKainut  the  oloctro-dynnmic  forcea,  la  at  any 
initant  proportional  U>  the  product  ol  theM  cnrrente.  If  then 
the  current*  t-ary  (rem  instant  to  ill«l«n^  and  if  the  time  of  libra* 
tton  of  themovublecuil  is  very  long  compared  with  the  periodic 
time  ot  the  current,  tho  moan  laluc  of  the  Force  required  to  bold 
the  movabls  OoU  in  its  normal  poeiLinn  wich  itc  luis  ai  right  anglea 
to  that  of  the  liiod  ooil,  will  be  propoctionoj  to  the  moan  vkIuo  of 
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of  the  currents  in  tho  fiiod  luid  movAblo  coil* 
,'—tlwt  b  to  say.  will  be  pro[xirtlonal  to  the  moan 
power  being  taken  up  In  tho  inductive  circuit,  Tlie  (orco  rO' 
ijulred  to  hold  tho  movablo  ooil  In  Ite  noruuil  positiou  mnv  bu 
turnu>hed  by  the  (ondon  ol  a  eprliie,  itnd  hence  we  cun  with  ttucli  an 
instrument  rMul  oiPtlie  mean  power  beini;  taken  up  in  the  indue 
tivo  circuit,  provided  that  the  wattmeter  is  alroady  stnndnrdiHid. 
The  best  way  to  Btandardise  the  watlmolor  ia  to  apply  tho 
wattmeter  to  measure  tho  pou-or  lokon  up  in  n  known  utandnrd 
non- Inductive  circuit,  and.  at  tho  same  time,  to  inoo^ure  the  mean 
eqnare  value  of  the  current  fiowiiig  through  this  circuit  i\nd 
^mean  si[uare  value  ot  the  polenttal  dlirereiico  between  tt«  ends. 
In  this  way  we  apply  the  wattmeter  to  measure  tho  known  power 
being  taken  up  in  a  DOii-iuductii«  circuit,  and  we  then  ohtain  the 
consiiLnt  of  the  instrument. 

The  conililions  of  (ucoeas  tn  tho  uac  of  thin  wattinster  are 
an  (ollowii : 

1.  The  ourront  through  theaertoe  coll  of  the  inet  rumen  I  must 
iMve  the  SMiM  value  •«  the  current  throuich  the  oirouit  to  be 
meaaared,  And  the  current  through  the  shunt  coil  of  tliu 
wattmeter  must  be  exactly  in  stop  with  the  difTeronoe  of  potentlu] 
between  ihc  ends  of  that  ihuiit  otr(!uit  :  tn  Other  words,  the  shunt 
circuit  miint  bo  atrictly  non- Inductive.  This  can  only  bo  secured 
by  winding  tlie  movable  coil  of  the  wattmeter  with  no  very  f(roat 
nninbtir  ol  turns. 

On  the  other  hand,  we  then  have  to  faoo  another  <lifficulty  when 

we  employ  such  a  wattmeter  to  measure  the  power  tukoo   up  In 

tbe  primary  circuit  of  Iranstormere  ut  hif;b  pressure.     In  this  oasis 

In  order  to  obtain  the  sufflctent  magnetic  moment  in  the  movable 

circuit  of  tlio  wattmeter,  we  are  obUjtod  to  paiw  n  relatively  Ur^e 

currant  throuich  the  shunt  circuit,  and  then  we  Qnd  that  we  nrc 

waatintt  a  Isrxc  amount  ol  power  in  thi*  shunt  circuit.     Unless 

ttib  power  is  at  dlnposal,   it   imy  preveot  us  from   practically 

Qmployine   tliia   method.      Rut  lurtuiiatoly   there  exIsU  another 

iOMiat/  ef/h^ilin;:  with  the  mattor. 

.    -^fV ^ft/dtstarv  / fioiiit^  oat  to yoa  that  when  a  tmnslormer 

Mf  oo^f  worked  oa  opoa  McondMry  circuit,  or  b  very  lightly 


loaded,  the  potential  dijference  between  the  end!  ot  the  primary 
circuit  I*  exActly  oiiposile  In  phiwo  to  the  socondary  circuit  of  the 
trnni*forin6r,  ot  nliich  the  priuiury  circull  Is  connected  to  the 
oxtrtimitieH  ol  the  circuit  in  which  the  jwwer  (o  be  moasured 
is  taken  op  (see  fig.  i).  We  shall  still  Iimvo  an  armntce- 
incnt  in  which  the  carrcnt  in  the  shunt  circuit  o(  t'lio  wati<mot«r 
can  be  mode  to  bo  in  step  with  the  potential  dtlTcrunoe  betwoon 
the  ends  o(  tho  inductivo  circuit,  all  other  arranj-craonls  remain- 
inic  the  Minie,  but  In  which  the  totnl  power  takon  up  in  the  watt- 
meter is  very  much  leu  than  In  the  former  case. 


' —f    ' 


St 


Fio.  4. 

To  show  the  difference  between  these  two  metbods  let  us 
•upiMse  thnl.  in  the  firat  placo,  the  wattmeter  had  a  shunt  resist- 
anco  which  could  carrj-  suitably  one  ani|ierii,  and  that  it  la  required 
lo  use  this  wattmeter  to  moosure  the  power  taken  up  in  tho 
primary  circuit  of  the  transformer  at  a  pressure  of  2,(NX)  volte. 
Weshould  then  hsvolo provide o  non-inductive  resiiitnnoc capable 
ot  cairyiiig  one  ampere  nt  ■J,O0(i  volts,  or  nonrly  L',000  wntts 
expended  on  it.  Under  thete  citcumBtonces,  tho  power  woattd 
in  the  ehunt  circuit  of  u  wattmeter  would  be  nearly  3  h-p.  1^ 
however,  we  do  away  with  the  non-inductive  shunt  resistance  and 
toko  a  l-h.p.  transformer  capable  ot  trimsformidi;  down  from  ifiOU 
to  KM)  volts,  and  put  tho  shunt  coil  and  the  Hsttmeter  toother 
with  a  smalt  additional  realstance  acrosfi  the  secondary  terminal* 
of  this  transformer,  so  arranging  tho  reHietance  that  »till  one 
ampere  Hows  through  tho  shunt  circuit  ot  tho  wattmeter,  we  tlien 
have  the  following  power  abM>rplions  : 

The  wattmeter  «hunt  circuit  will  absorb  100  watte,  and  the 
transformer  can  bo  made  to  take  us  little  ns  60  or  70  watte,  henoo 
the  whole  arraneenient^— transformer,  wattmeter,  and  addit)OiM| 
resinljince— only  take*  up  liiOwatlainstead  of  2,000;  in  other  wonlf^ 
a  savin|!  of  V-i  |jer  cent. 


Flu.  o. — Mcngarini  ^VattmeUir. 

It  Is  cleeLT,  tlierotoi«,  that  the  cumbinalion  of  tho  wattmeter 
with  the  trancformor  in  this  fashion  is  more  oconomicjit  than  thtt 
use  of  a  noninductive  external  reaistancc.  tienerally,  wo  luay 
then  any,  thot  for  the  purpose  of  meMnuintt  alternatinjt -currant 
powor,  the  best  inatrument  to  employ  Is  the  dyaanometer  watt- 
meter ;  usinR  either  ono  of  the  Hlemena  form,  In  which  the  torsion 
of  a  eiwing  Is  employed,  or  a.  balance  form  siniilnr  in  construction 
to  tho  unpttfl  buanee  ot  Loti  Kelvin.    In  thcieo  cnees  in  which  the 


tttE  ELECttliCAL  ENGINEER,  SEPTKMBfiR  1.  1893.        il5 


pOtoBtfal  diSerenceA  betwoea  tlie  ends  of  the  circuit  in  wJiich  wo 
wbh  to  RiaMura  the  {luwiw  absorption  ilo«  not  cioood  lOU  volu 
tbe  whole,  the  aoowwrj'  ren«l«nce*  can  bo  placed  in  the  movable 
ootl  itauU,  winding  it  at  ■  hljch  resiitancc,  ao  ihnb  we  htve  at  few 
tnriu  u  pOHiblo  in  cJint  ooil  nnd  yot  obtAhi  the  neoesMTv  miit;iietiG 
■nomcnU  Wd  car  then  apply  tbo  wAttinoter,  ebunjardised  an 
■boTO  deKribod,  U>  mowiiiro  the  puwor  l.nkun  ap  in  any  circuit, 
indnoUve  or  non-inituulivi>.  Mniiy  such  inatrumcnin,  lont  by 
Umv*.  Siemens  Bros,.  Meurs.  Jamoa  Wbito,  of  (i\ii*gow,  and 
Mian,  ate  before  me  ou  the  table. 


— *2f  rs;s 


Flu.  6,  — Enelnn.room  WftttDMbtr, 
Oaiicnl  rkw  ul  liiiirmiiint,  with  sua  lemaTtd. 

When  we  hai-o  to  mouure  the  power  taken  up  by  any  Inductive 
etrcultii,  pnrtiRularly  when  wo  nrn  emplnyln|[  htgh  premnre*,  M  in 
moMiarlne  the  riowor  nbaorntlnn  In  the  prlmmy  circuit  Hud  tnins- 
lonMre,  Ui«ri  tlie  bmt  luel.liod  to  ai^o\it  ie  to  uii#  n  ti'iius(orin(>r  in 
Wnoeotieu  with  tbu  'iyiiiiuroiuvLeir  wnttnieter.  ilt  ubuve  dwcribwi. 
^en  ie  before  mo  ont-  intureating  uud  norcl  form  of  wnttmctor 
briMeenKlCeniatiDK'Curtvnt  circuits,  which  liu  boon  lent  M  me 
by  Iion]  KolvJD.  Tlio  hiitruinnnt  conalata  of  n  noil  of  one  or  two 
tblck  tnrns  of  copper  wire,  and  n  a|>eotaclo-»hH|«d  fine  wiro  coil  in 
««rie»,  with  an  external  resistanoe.  The  iiiHtruineut  i«  nilnpted  a? 
a  oenlral' station  wuttmcter,  giving;  indiontioas  of  power  ruuning 
tkraugh  it  bv  maoiii  of  the  movement  of  a  needle  nttnchul  to  the 
Sue  wire  coil  ovor  m  •calo. 

Hie  interior  ia  ahown  In  Fig.  D.  It  Um  a  mnln  cirruil  foruied 
of  a  double  TOCtAnifle  of  caji|>«r  rod  hnving  auHldnnt  nitut  to  entry 
200  ampore*.  atul  nahunt  circuit  with  twonuo  wire  RollxMtatlcally 
iirr>ii(:<Vl.  The  ui;tiri  coil  ie  mounted  on  a  e\i\Us  tiack.  to  tlint  Ihu 
cectan^lee are  hurLMuitiil.  Tho  shunt  coilii  ure  luuuntud  on  a  liKhl 
b«tstran|;Bluminium  finmc  in  tlic  manner  »hown  in  fig.  7.  One 
end  of  thin  fmmo  hna  a  drculnr  knifo  cdsoil  hole  liicfl  to  it.  and  tho 
olbcrond  haa  n  Btrnltjht  knifc-odec.  Thoiwtwo  knlfo-ndgc*  reat  on 
two  pliaHphor-bronno  hook«  aMAched  by  Enaulntini;  tiippnrta  to  the 
outeide  ends  of  the  (luuble  rectdngle.  By  thin  inutluyl  of  »ii»pon- 
■ioaoomplete  freedom  from  friution  utobtt^ned.  whilo  Ihu  movable 
eyetem  ia  kept  in  n  dolinil«  poeition  without  end  ^idu. 


/^ 


Pw.  7. 

Ttewottnewlrcibant  colli.  atimbiK  delallaof  itupcniluii  tprtoit  rfnxncd. 

Bull  fine  wire  oei)  liaa  abouL  1,000  lurnn  of  iiiHulalwl  wire,  luitl 
ba  I  Mill  ■in  w  ia  alMnt  100  ohma.  The  current  is  cunilucted  in  ami 
ant  tttaa  the  Biovid>la  ayitem  by  two  flat  palliuliuni  niiial  spriu^, 
which  al*o  Rupply  the  reetoriaji  force  tor  govorninn  the  Mnsibihty 
of  tiie  ioetrumont.  Nol  more  than  ,^lh  of  ao  ampere  ia  allowed 
to  paaii  throu){h  tho  line  wire  circuit,  and  In  order  to  regulate 
thia  a  huge  non-induolii-e  rori»tKiico  u>  lolleil  on  tlio  own  of  tho 
inetruineiDt,  which  ofTors  a  Inrt^  cuotiii]|;  tturface.  The  icalo  Ium 
B0«4j  nniforin  divifMits  and  is  p-udualod  to  read  directly  In 
wktta  or  kilowatts  ai  r^iuirod. 


BUSINESS  NOTES. 


-Tlio  St.  Pancra*  Vc*try  have  accoptod  tho  tcndwJ 
ton  and  I'hilliiw  lor  their  "  O.  P.  '  necumulatorvl 
I  of  the  Keifent  H  I'ark  central  station.  I 


Weatom  and  ftraxUlan   Telesraiib  Company,— Tbe  r«0«lp 

for  the  nvolc  ended  Au);ust  )i&  were  £2,1^10. 

Kebool  OUoea.—The  now  and  extenaivo  School  Board  olRc 
DOW  being  erected  on  tho  Thamee  embankment  ehould  be  L|i;ht 
by  olcctrieity. 

Woolwleh.  ~MenaD>.    Keiil    Bron.,    ol    V2,    Wharf-toad,    City. 
routi,  S.,  me  now  completing  lliu  laying  of  mainii  for  the  eiectrisi 
lighting  of  Woolwich. 

Tokte.  ^The  Yokohama  Electric  LiKl't  Company'*  dividend  (or 
the  lunif-year  io  S  per  cent.,  and  the  Tukio  Electric  Light  Company 
hm-  doclaiod  7'6  per  cent,  for  Uie  half-year. 

St  Paaerae.' 
ol  MoNirv.  Juhiwon 
for  tlio  eitension  of  the  Kegen 

Tbun**  Conaenraney.— The  now  oIKoeaol  the  Thamea  C-oneor- 
vanL7  on  tlic  N'ioloriii  embankment  are  approaching  oompletlon. 
Who  iiitunda  to  rccuro  the  oontract  for  wiring  the  bnildiugeT 

Peraaita]. — Mr.  Kobort  Iliiinmond  ha> been appointod  coD*altlns:| 
oluclricnl  otiuiuecr  la  tho  i'orpo  rat  Ions  ol  Newport  (Mon.]  anlT 
Wuk<<Iiu>d,  to  carry  out  the  electric  lighting  worK  unoor  the  pnK] 
visional  order. 

AberdeoB.— The  tiaa  rommltloo  of  the  Town  Council  have 
.'i^recil  to  iiiBtriicl  Mr,  Murmy,  the  electrical  engineer,  to  t(o  ta 
liOtiilon  for  a  wmk  to  EiiKpocl  tho  plant  that  ia  being  made  tor  th4 
n(.'w  electric  lighting  stution. 

Marine  Slfaala  [a«rker'e}  fiyndloat*,  Limited.  -This   (^m- 
IHLny  liHA  been  registered  with  a  c-uiiiUil  ol   i'll.ixji)  in  .'is.  share*  ta  ' 
curry  into  eifeot  an  agreemeTit  and  to  carry  on  buaitiCM  a*  ongl- 
ncere  and  nignal  mnnumcturers. 

Partaenitilp.  —A  gontleinan  de«inM  to  pnrcliive  or  take  a  ahatv 
En  an  ectabliehetl  London  electrical  buKiiiOM.  Comniuntcnttona  en 
Che  eubieot  are  to  bo  «ent  by  principalo  (or  soliuitors]  to  Chaa. 
Richiirckon  and  Co,,  .'112.  Strand.  W.C. 

City  an4  Sontli  London  Kallway  Computy. — Tho  rocclpt«  for 
the  week  ending  Aiiu'iHt  '-7  wt-m  £710,  Hj^iniil  £W&  tor  the  tamo 
period  laat  year,  or  a  di-creiuHi  of  £1^9.     The  total  receipt*  (or  th* 
second  hatryear  of   lS9:i»howan  iiicreane  of  £138  over  tlioee  foi  ^- 
tho  con-0!i[K)nding  period  of  1S9^  fl 

Rtcbmend.— The  5U  men  ompluyed  in  the  construction  of  th*  V 
electric  light  undertaking  at  Kicbmond.  and  who  went  out  on 
strike  a  week  ago  in  proteet  nKunat  the  diamiwMLl  by  the  engineer 
of   three  of  their    number  without  reference   to  the  foreman,  ^m 
returned  lo  their  work  on  Tuooday  mornin);-  ^M 

Tlio  City.— At  the  fortnightly  meeting  on  Tuwday  of  the  Guar^ 
diauf  of  the  City  of  London  Union,  tho  Thavie'^  Inn  Committoc 
reported  timt  tiiey  hod  resolved  to  !ea\o  the  matter  of  the  picctric 
lu;hting  tubes,  found  under  tho  invini;  near  the  wall?  neit  Robin 
Hood'Court,  in  tho  hands  of  Mr.  Vv.  ii,  Ctoke  and  Mr,  Boyle,  with 
|io»iir  (o  eoniei-  With  tho  clerk  and  aroliifect  thereon. 

Oettiitg  Too  Boejr.— On  omiuiriug  recently  u  to  the  preapeote 
of  bu^iiios<,  one  rery  prominent  company  whiuh  manufacturce  and 
rontiikcta  lor  tho  cjulpmont  of  central  atAliona  aocmod  to  think 
that  thoy  wore  Koiiiff  (o  have  r«Ddly  mord  work  than  they  could 
get  through  in  Uielinie,  and  might  be  compelled  toaek  lor  a  llttis 
indulgent  delay  from  their  cuetimiera,  ao  long  aa  thetv  are  only  34 
hours  in  tho  day. 

Derby-— The  Chairman  of  the  llerby  Oae  Company,  epeaking 
ut  thu  linll-yeurty  meeting  on   Wednesday,  eaid   that  the  eloclria  ^M 
light  hod  been  introduced  into  the  town,  and  thiit  bvfure  the  noib  ^M 
half  ,venr  it  would  be  in  many  of  the  ahop*.     Thut  might  hai-o 
some  effect  upon  the  gae  company,  but  he  vran  not  iifmicl  nf  it.  and 
he  could  aa*ure  the  company  it  would  not  atfcct  the  maximum  ^J 
dividciiiJs  uti  prwonts  ^M 

TeatlmonUa.— We  arc  informed  that  Mr.  Vincent  Swindella,  who  V 
has  been  connected  with  the  New  Telephone  CTompany  at  Man- 
cheetor,  and  with  ita  predeeeeaor,  the  Mutual  Comiiany,  from  lt« 
commencement,  haa  been  preeeoted  with  a  hnndaomc  tcntimonlal  , 
by  hi*  late  collenffuo*  on  the  occa*ion  of  hla  reaisnation.     .Mr, 
Swindells  will  now  repr*M)nt  the  Fowler- Waring  Caoles  C^jmpany  | 
in  tli<-  Noi'tli  of  Knglaiiil. 

?i'<*'1'"g  M  Burnley. —Tho  electric  li){ht  station  commenced  ti> 
supply  current  (or  tho  tint  lime  last  week.  Two  hurge  btmp*  in 
tho  centra  of  the  town  wore  tho  first  to  bo  Ifehted.  The  now  lllumi- 
nant  hae  not  yet  heon  uhoiI  at  the  Town  Hall,  bat  it  will  be  in 
operation  in  a  few  dnyii.  A  i!oiirch,lii.'ht  tvilialso  bo  iilaced  on  the 
lop  ot  the  Town  Hall,  Tho  current  hna  been  swilclied  on  to  the 
thop  circuit*,  and  various  tradesmen's  promisee  arc  now  oloc- 
tdcally  11b  hied. 

H adder itleld.  — An  inatallation  of  tho  electric  light  ha«  been 
fitted  in  tho  Ifuddoraftold  I'ariah  Church.  While  tho  church  woe 
being  littod  with  tho  light  it  waa  al*o  cleaned  and  doooratad,  and 
tho  ceneral  Imjirovemonl  eirected  in  the  appearance  ol  the  edlSo* 
haabeeu  very  marked.  Wo  undervtiLTid  that  the  Hudd«rsfleld  tub- 
urban  eilen^on  of  the  municipal  station  is  now  being  preeeeded 
with,  niid  that  Meier*.  Read  Sroa.,  of  12,  ^Vharf-read,  City-road, 
London,  N.,  ore  the  coDUnctora  for  tJie  work.  j 

Oerernment  Mn4  IbeTelMpkonec  — In  the  Houaeof  Comment 
on  the  l^lb  oil..  Mr.  Arnoi'l  Morloy.  replyipg  to  qiMitJone  by 
Mr,  Maclure  and  t^aptain  Boget,  uid  tbo  particulan  of  tiieaoree- 
menu  between  tho  Paat  Oilicc  and  tho  hotlooal  Telephone  Cora- 

JKiny  worn  now  under  tho  conaidoratlon  of  the  (lovcmjnM*'-  -•-' 
ic  ttuilod  that  no  undue  delay  would  iuImi  '"  ' 
aereomenla.     When  Ui«  trunk  Ua«a  war*  unr 
PosB  OlBeo  no  priarits  iiem)dV»^-«<nXAWBL' 
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Blilpttghtlii(.~\Ve  nre  inroniiiKl  ilial  Mwsra.  W.  C.  Martin  and 
Co.,  «looti'lcnl  oiieiiieom,  of  .112.  ArgyloitrooU  nlaigow,  hnve 
obtAJnoil  n  coiilrimt  for  the  liglitiog  of  tho  now  I*ith  and  I^ondoo 
Kt4*tii«i',  Tlio  [iielnllalioa  la  la  oompriwi  ^H)  lamp*  and  duplj<-nt« 
onifiiia  nnd  dynamo.  Tbc  came  linn  htiie  alao  rvcelvod  tlinc^antmi^t 
tor  Ihu  initallution  ta  bo  IiLUmI  oii  tli*  m,  "  Srirlin^,"  rinw  boitiK 
cuiHlructol  by  Mcwm.  W.  II.  TIiuiiiaiiii  ami  CVt..  Liiiiiu»l.  Modm?, 
Mnrtin  ond  Co.  hnvo  •ho  a  co'ilr.ict  lor  Ihu  litliiiR  u|i  of  elDCtrioal 
mttchiiior]r  on  bonrd  two  i.t»iijui»n>  now  biiildtn/  at  BolfiuL 

LlEhUDB  «f  RollInK  KIIU.~Wo  i]ivl«r>l»iid  tliiil  Mr.  T.  HeoVl 
Aiidcnoii,  o!  Hoyiil  InaurancMi  biiMiliiiija,  8li«IKvlrl.  Iiiia  rtKWilly 
oblainod  oidctn  frniii  clirtxi  of  l.1i-.<  lur^u"!  rullini;  uiill  liriuv  in 
SioAioUl  (o  put  u|i  r^itipleM  iii«lAlUtiun»,  and  tliiLt  tlie  workmun 
hi|[Klj>  fipproi'lnM  tli«  KmintrHmoiit  of  300'D.pi.  inpandcm^ent  Inmpe 
n««-  ihn  rollii.  Mr  AndcrBon  htu  now  in  hiind  a,  lars*  iniiiBllatioa 
for  A  wlr«>rnlliiii-  mill,  and  which  will  pompriw  la.Otlt)  lampa.  Thia 
will  bo  tlio  Inrgoxt  iniullalion  id  llin  lown  A  imniplnto  plant  far 
B  dniry  liu  alM  been  auppliod  lor  tho  oporntion  of  cr«nni  Kopara- 
U>r».  cliuma,  ele. 

Chartsav  —At.  ■  ineelinj;  \.\al  n-eck  of  rntopnyon,  t,he  ehairmB.n 
tttMilinnoil  t.li.it  a  L'i<>o1i)tion  ifu  puwl  liwt  year  ra<iii«cllni;  tlio 
itiMiOOlorn  lo  enquire  Ihc  tcrtna  Tifi»n  vrhir.li  tlie  arwi  ooiild  be 
lichMd  by  olectiii^ity,  and  ntpoit  to  n  ni<H>tin^  a>  •oon  nit  iMHaibla. 
Ho  wantixl  til  know  trhotiher  any  un(|iiiry  liniT  Iiimmi  nuulc,  and,  if 
ao.  why  tlio  inappolorn  had  not  rO[:'ir'ii-<1  lo  tin'  mci>tin>;  as  atipU' 
Inlwl  in  tlic  ruotiitioii,  Mr.  WeMi  replied  that  they  Had  odvor' 
tiMxl,  and  )iad  rtruivud  •vvmal  roplioi',  but  oirjiitc  to  red  CApoiam, 
pro'i»ioiial  union-,  mid  »o  on.  th^^)■  were  not  propnitnl  to  rojiorl  at 
the  prowiil  tiino,  idlhouj'h  an  otTor  bnd  boon  mmlc  conditionally  bf 
a  curpurution. 

Now  SwLoiloa,— lluriutc  tlio  moetinit  bold  Inxt  wook  nl  tho 
RieiDb«r*of  the  Lucnl  Boatd  tho  quoatlan  of  K**  and  okctrldty 
oanw  ap.  Mr,  .loiioa  aui<);»t«d  thai  a  tiLaUcricnt  »lioiild  be  iiro* 
pared  of  the  mat  of  t>nsli|;ht  in  tho  dtatrict  up  M  Mid«umiiior  t)ay 
taaU  *o  tilnC  tho  mombon  imuht  huvo  it  for rofur«iii.'u  uheti  rlunling 
with  the  ijueatton  of  olwtiln  Iti-lit.  Tlio  Vioij'<--h>iimian  tiaid  in  thnt 
atalomnnt  tlioy  would  Ikivo  to  like  into  i^oiiBidcration  that  )uirl  ol 
tho  dUtrlot  ooinpriHiiig;  new  ctrool*  whic^h  n'oro  not  at  proaont 
lighted  with  sua.  Mr.  Fox  aiiid  thin  matter  had  bci»n  fully 
ditouMecl  by  tlio  ooinmiltce.  und  ho  did  not  think  it  w.ia  iioc«>anry 
l«  go  further  into  the  matter  at  thin  tlasD. 

XiltnbnrslL  ~  A  nicotine  of  Uio  Stib-Coitiinllieo  of  tho  I'leaiiini; 
and  Li^thtinK  ('ommittoc  of  tlio  Town  t'omieil  ha«  boon  held  u'lth 
Mioronco  to  tho  olootrlc  lluhl  iii-tnlliitian  al  the  I'owdorhall 
do*triicUir.  IL  wan  arrjLCi)^)  Ihikt  tho  tlntruotor  xhould  bo  oixi^nod 
with  aonio  •oi't  of  feroinoiiy  on  tho  uvonln^;  of  Beptomliar  1 1,  am) 
that  tilt)  Uitil  I'rovost  aliould  tnrn  on  tho  <ilcoi.i'to  lixhi.  ai  flight 
o'clock.  In  addition  lo  moinbor*  of  Ihn  < 'orpoiMlion of  KdinburKh 
and  Ihoir  frionda.  inomboia  of  tlio  l^ith  (.uriuriilion  nnd  other 
peraona  intoi-oatod  aro  to  b«  invil«d  to  tho  ooreuiony.  The 
doalruclorla  being  erailually  ^iil  into  workioK  ard«r.  and  i»  oi-on 
now  [llnpo^int;  of  aooul  41)  toiiB  or  iiior«  of  refuao  ID  tho  ',^1  hnura. 

■ar«po  uul  Aa«roa  Tolasnkph  Company.— Thla  ('orapany  hna 

K«n  twe'»'«'''''d  with  a.  copiul  o(  i;-JIH),"IIH)  In  £11)  sharo*.  Tii« 
object  ia  to  HKiuiro  a  conociuioo  grantml  Ly  tho  <iovoininont  of 
l^rtago)  tn  the  Talo;;ra^1i  runiitruotiein  iiml  Mnint«niin(.'a  IVim- 
pntLV,  laimitod,  for  l.ho  mahliMliTrK.'nl  of  h  Hubtnurine  telegraph 
cabta  bdtWQon  l'ortii>riil  iiiiil  tlio  Anirtvi  Inlands,  nnd  for  the  laying 
of  llko  <Mlilor  hvlufvin  uerUiin  of  thoao  inlaiidn  ;  to  ■oqaira  and 
turn  toaceoiint  (>iLtenUandint'«ntionBretatingtotelaKriapny,andto 
cooHlruct,  iDKiiiuiiii.  and  work  lolographa.  t«l«phonoa, and  electnc 
light  u'ork«.  elv.  -  lo  miuiufaoture  telogmph  and  taUphono  wlroii 
■nd  cableH,  and  to  carry  on  the  buiincai  of  toloemphy  and  Ihe 
IraoBmiHion  of  moaHgoa  in  all  iia  brnnohna.  Tli»  nni.  niL-nntorioe 
■rcSJrJ.Pundor,<;.(:.M  O  ,  M.I'.,Mar<|Hiao(Tweoil.|iilB,T.  FuUor, 
A.  J.  Up|)Oo  rnp|«l,  Kr.lK.,  .1.  I).  IVniior.  W.  Sbutor.  nnd 
(i.  H.  Riclianl* 

Soarborovck-  -Tho  Hoarboroi]];li  El«ctii(^  Supply  (.'oiupnny, 
Liinitod.  commcncod  ihc  aajiply  of  ol«otriotty  on  Saturday.  At 
prcBont  tho  ouno'it  U  only  availablo  in  n  jmrlion  of  the  town,  but 
tho  rciiialnlni.'  oorinool  ioni  are  boinu  oumpl^tod  as  fast  an  poaaiblo, 
and  II,  iH  oii)H)i-l«>l  that  in  tlio  nuino  uF  a  uook  or  two  the  whole  of 
Iho  inaliiH  irill  bo  coiuplelwl.  The  (^onijinny  won  forcneil  nt  Lho 
eoif  of  liLBt  y««r  b_y  Mr.  A.  A.  f.  Swinton,  under  an  Bifrccmont 
with  tli«  L'oriiomtion  of  Senrboroui-h,  and  la  workinj;  unilor  a 
tranafor  of  the  proviiiional  ordnr  oblAlnoil  by  tho  ('orjioration. 
Tbo  high-tonaion  nltornalc  (^nrront  ayal^ftin,  with  low'tenriun  dtiitri 
bntion  from  •iib.Blatlon»,  ia  oiiiploieil.  The  cliurgu  tor elwbrtcity 
ia  at  tho  rate  of  7d,  \mr  Kunt\l  of  Trndu  unit,  with  n  cash  diacounl 
and  a  alldtntf  achIu  rebnt«  amonutJng  ta  20  j»r  cont.na  a  mniimum 
for  laru*  iionBurnurs.  Colonol  B.  F,  Stoblo  i»  chnirmnn.  nnd  Mr. 
A.  A,  C.  .Swinlan,  munaf^ing  diroctor  and  cnelnoor-in  chiof  r«  tho 
company.  The  eloctric  gonoratlng  plant  and  Iranaforniera  havo 
boon  auppliod  by  Uoaara.  C,  A,  Parnoii*,  of  Heatou  Woika, 
Non-caalln-on  -Tyno. 

Klmor*  Coppor  —In  a  leltw  publlaiiod  In  lho  Fiiiani-ial  Tinrn 
of  Wednoadajr,  "O.  0."at«loa:  "Cun  nothing  bo  don«  w  make 
Um  Elmoro  Foi'oign  and  Colonial  tToni[>anv  rodoem  il«  public 
BUKMntM  to  Uio  profereiioo  HharDhnlderB,  and  (tay  tho  lint  year'a 
inMrMt  of  10  jier  oont.  They  pnid  lbs  first  half  on  November 
Uat.  Th«  second  lialf  wui  duo  on  May  1.  No  more  haa  been  paid. 
I  paiio'l  ivith  my  £100  upon  the  itiropt  reproaentation  of  tho  com- 
pany Hint  l,!ioT  would  (loy  tho  linit  yoar  certain,  and  even  thia, 
with  the  u*i»l  con«iBt«ney  nnd  truth  that  diaractariao  all  llwr 
■Uteicent*.  lliey  rapreaontod  would  not  bn  roi)utred  of  them,  aa 
tho  Fioneh  Company  would  havo  alrooal  utilimitod  moana  lo  piy 
I  ^//t/aoM/uiii auf  o/ p/iifiU  wiLhiial  calling  upon  them.  Now,  sir, 
.miaa    oa  ap/ity  to  tho  aoiajMtoy  (b«y  try  lo  ahUl   tbeir  obligation 


upon  Lho  Now  French  Company,  'who,  by  the  way,  I  ahould  like 
to  heap  aotiiothintc  about,'  and  «iy  they  nro  nloased  to  my  that 
with  tho  now  ooinpuny  pruviaion  liiui  boon  inaao  for  the  outstand- 
ing diridund  due.  I  Iruat  thai  some  xliarolioidera  will  bestir  them. 
•ofvej,  ntid  [hrau([h  your  ooluinna  bring  lho?0  |)or»Oii»  Ki  account," 

Miming  Ma«hln*ry,  —Tho  JolTrey  Manufoctnring  f^omiiaay,  who 
havo  had  over  'JO  yenrf'  e<|Wrionco  !n  lho  nutnufacturo  nnd  appli- 
cation ol  mining  machinery  in  the  Unluid  Stnlea,  hnve  decldeil  to 
inlroduce  Iheir  machines  to  the  oolliory  proprielora  of  (iroat 
Britain.  Mr.  Job.  a  mining  engineer  of  greal  experience  i>i 
niai^hlnoi)-  for  devohipinK  coalliohl"  in  tho  State*,  ha«  reoently 
vlalloil  lh<*  country  to  ajteoTtoiD  Ihe  eondilioiiK  nnil  ruciuimnenlM 
ol  tho  viiriouB  aoaina  and  mothoda  of  working,  and  has  now  re- 
luriiod  to  tho  StatcB  to  haio  tho  niachino  modified  lo  auit  tho 
"long  wnll  "  BjHtorn  of  uii(iini|;.  The  lypoa  of  machine  which 
bavu  Hurvived  tiiioexporimvntal  «l4i|C0  are  that  for  undorculting 
coal  which  takes  n  cut  ntt.  wide  nml  up  to  Uft~  deep  in  about 
20  minuloa,  and  a  drill  which  bored  nholo  For  blsHllng'Jin.  diHiiiot«r 
b)'  fift.  docp  in  about  two  minu'oa.  The  English  bueinees  will  be 
worked  by  Moaars,  -lohn  Dnvii  and  Son,  of  Derby,  London,  nnd 
CardtIT,  who  hnvo  undnitnken  tho  management  for  tho  United 
Kiiigvloin.  Tho  inotiio  luuor  la  nauatly  electric,  and  lho  mnchinoa 
for  aafoly  lamp  {Aw  will  Ik'  lilted  with  tho  Davia  nnd  Htokca  aofcty 
motor. 

Bkth.^Al  lho  fortnightty  mooting  of  the  SanitAry  Committee 
lA  tho  Town  Council,  Mr.  H.  A.  Slmmona  complained  of  the 
naitnncu  cmubwI  by  tbti  Binuke  from  ihe  cloclrlc  Ugbl  worka.  The 
in>i[>octor  Haid  on  the  311b  ult.  he  BOrvoil  a  notico  on  tlie  compiuiy 
to  abate  the  bluck  amoke  nuisanco  within  four  days,  and  nliM  one 
giving  them  aoven  ilayo  to  moke  the  lurnaou  nppnmtuB  perfoob. 
Tho  com|uuiv  lind  ccnaod  to  uao  a  amoke  consumer  thcv  formerly 
had  In  Llie  ohtranoy.  A  letlor  ftom  tho  manager  italcil  thnl  the 
coni[i«ny  had  boon  unable  to  got  amokclc^  coni  owing  to  tho 
atriko,  anil  Ihal  if  the  notice  wero  followed  up  tho  plant  would 
bdvo  to  bo  ehut  down  and  tho  rupply  of  light  to  lho  city  diacon- 
linufliL  It  was  decided  to  call  upon  lho  vomj-iiiiy  U>  replace  llio 
amoke  consumer,  but  not  to  tflke  other  Bte].»<  fur  tho  prcneot. 
At  a  mooting  of  tho  Surveying  Commltleo  of  ihe  Town 
C'ouncil,  Wt.  tiatohouso'a  chnrgof^  of  £Sa.  4a.  for  exominltig  tbo 
oldotrlo  light'  for  tho  half  yoar  uere  iireaentod.  Mr.  Taylor  Mkad 
whether  tho  oiauiliiaiion  wan  cnrriod  out  at  the  work*  or  at  Mr. 
< latch uutto'a  udicof^  Altlioiigh  lho  rnachlnory  for  teating  might 
involve  Bome  o>|MinBO,  he  Ihought  it  woulil  be  more  aaliolacMry 
that  he  should  make  tho  examinntion  at  hix  ollicos  than  at  the 
worka.  Mr.  Scurgoa  promiaed  to  bring  up  a  report  on  the  matter 
at  tho  nost  mooting. 

JBleotrlo  LlBhtlng  for  Dowabory,  —  Mr.  F.  II.  Tulloch,  one  o( 
the  ini|]cctors  of  the  l..ocjii  tiovommcnl  Board,  held  an  on;|air}*  on 
Tucadny  at  the  Town  Ilall  in  roa|ioct  to  an  application  made  by 
tho  l>owHbury  CotiioiMlIon  to  borrow  i''2^>,iJiKi  (or  olcotrlo  lighting. 
Tho  Aliiyor  of  Dewcbury.  and  noiornl  moinbeni  of  tho  Corporation, 
and  Mr.  A.  H  I'reece,  -on  of  Mr.  W.  U.  f'reeoo,  «ng;fn«ar,  cl 
London,  were  nrnongst  Ibuse  proeont.  The  Town  Clork  (Mr.  B. 
Mawdealy)  said  Ihu  t'ouncil  hod  come  to  the  conclusion  that  an 
inatallntion  ol  Ihe  olocLric  light  was  noCMuary  in  tho  inteieata  ol 
the  town,  and  they  found  thoro  waa  a  demand  for  it,  Thoy  nought 
the  boil  poaaible  iCdvlco.  and  Mr.  \V.  H.  Proooo,  of  tho  Poat  Once, 
[.ondon,  di-ow  up  apocificallon*.  Tondera  hod  boon  aoooptod.  and 
111  in«ntioniiit;  that  the  'ucoosxrul  llrius  were  Meaara.  Slomona  and 
C.^,  for  tlreot-mHin  work.  M«««rB.  Crompton  and  Co,  for  eiii^tnoe 
and  generating  plant,  and  Mentn.  Uoratield  for  supplying  boilerB,  be 
tliougbl  thalwaa  auHicient  evidence  of  tho  worka  being  wiiEfactorily 
cncried  out.  Tho  Corporation  did  not  projMao  to  expend  tho  whole 
of  lho  £25.(HK>  iiuniodintoly.  It  waiF  thought  the  present  eystem 
of  lighting  tho  aticnW  with  gas  was  Buthciently  good.  The  Cor- 
jHirntinn  had  oi[iondod  largo  auniA  of  money  on  the  gasworks,  yet 
thoy  bollovod  that  liy  adopting  ilio  heft  i>o»aible  8y«C«m  of  elecwo 
lighting,  ami  at  ii  price  which  would  enable  j>er»onR  to  beootno 
cualouiorx,  tlierv  wumUI  bo  a  profit  which  would  oounteniel  any 
lom  from  the  ga>>nork>.  There  wno  no  opposition,  and  after  Mr. 
A.  H  I'reoce  hud  oiplainod  the  extent  of  the  Bcheme  the  eni]uiry 
Wftx  roncluilcd. 

Brlatol,  Tho  quwtion  of  insuring  tho  new  buildingo  war  under 
the  coll ^ id c rat, ion  of  the  Elcctricnl  Committee  of  the  l^wu  Council 
ut  ihoii'  la«t  mooting.  Mr.  Knpp.  ono  ol  tho  cons  oiling  ongincori', 
nnd  Mr.  Ilonry  U  Uliamu,  lho  aichitoct,  worn  proaont  nt  the 
mooting,  at  wlifch  II  wa«  Tanort«d  that  no  fowot  thnn  W  tendon 
had  boon  received  front  dinerent  inaiiriinco  olFicea,  but  tho  raMa 
(inot'Cd  by  aoiiie  ol  the  oum[iOling_  coinpanios  were  much  higher 
ttiHM  wns  antici[)ated  by  the  oommitlou.  ThiB  loil  to  ii  vuggMtion 
that  it  would  be  niivisablo  for  the  C'Urpomlton  to  thcmBulvea  e«t«b. 
lisli  a  systom  of  insurance  for  all  their  projiorty,  but  no  definite 
projHHial  arose  out  of  the  discoaMon,  anil  at  length  it  wna  tlecided 
lo  oUcpt  nn  inauianpe  Ujinn  l.hn  building  itaclt.  Some  npiioiut- 
nionta  wei-o  mndn  on  lho  vicctrlcat  atalT,  nnd  it  waa  left  to  Ut. 
Kapp  and  Mr.  Faraitny  I'roctor  to  rt^iomniond  two  catid Idatea  for 
itppoiiitinent  asuMsiatjiiit  t<ngine«r*i  At  tho  Indiiatiial  oihlbitlon 
opened  this  week,  one  of  lho  chief  nttraotions  is  the  prismsUo 
fountain  in  lho  art  section.  The  jnlx  consist  of  n  heavy  aud 
copious  one  tn  the  centre,  90  miat  jeta  immediately  aurroundiiig 
it,  16  stmtght  jeta  a  httlc  further  removed,  and  a  nnmbor  of  apniy 
jeta  oi&xecl  around  Iho  border  of  tho  fountain.  At  tho  «a*bem 
ond  la  alao  a  itrottily.ai'rnngcd  cjwcadc.  In  all  them  ajo  live 
BOl>aratc  (ouri^oa  of  wal«r  auppty.  (Indornonth  tho  central  jeta  la 
a  aerie*  of  16  walorligbl  boxea,  mid  there  i»  a  hirge  lantern  in  lho 
roof  exactly  over  the  conlral  stream.  The  eleclriv  ticbtjt  and 
coloured  aorcons  in  Iheie  and  lho  jela  of  wat*r  are  oontroUod  from 
n  chamber  in  the  noutb  gallery,  where  by  means  of  Ingenioua  con- 
tTivoncoa  the  atreanu  CAn  be  rauod  or  lowered,  and  othe 
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varied,  and  the  lights  can  be  inanipuliitcd  w  as  to  prodace  tbe 
moat  charmiaic  eSboto.  The  elootrical  work  of  the  foautoin  Itiu 
bsen  wall  and  odminbly  (Mtriod  oat  by  Mcunt  F.  W.  Itall  nnd 
Co..  Brbtol. 

Gable  lMtwe«n  Aostntllk  and  AmitrlGL  Mr.  Ho{f,tii  a  Fimv 
dnyii  Hjfu  iwkcl  thu  I'ucliiiiulvr  ('cnLTuI  xlictlicr  he  hiid  nbf crviN.1 
iDsdiiily  |)i»|jern  dei-rintEh  from  Berlin  finlinc  thnt  Ihp  cubic  !vaai 
Avtilnisa  to  New  Culodonin,  con»t[u<?leci  by  a  Froiioh  eompnny, 
wn)  the  fiiBl  (oclion  of  a  cable  *orvlco  from  Auxtinlin  to  Aiiiorlcii 
Md  SoowK  Uld  Honolulu,  and  that  the  (;«riii»ri  Iiiiixriiit  I'ukI, 
OSoe  bad  «xpnnad  Itn  leodliicMi  to  grtnl  u  pubniJy  luwanl*  tbv 
eenatdiction  nf  th«  Sunionii  coiiiioction  ;  whetlier  h«<  b»<l  nay  iti- 
lormatloii  thnt  would  tbroiv  liiihl  on  tlitB  nllcKed  inlc-ntion  to  voa- 
itmCb  a  oOlBplot*  cable  tiervi(.yi  undcrr  (oicign  mannti^niont  and 
control  bMwoon  AuHtnlin  aiul  America  ;  ind  niiothor  any  itcps 
hMd  beta  or  wem  bdotc  taken  to  give  effect  to  the  •t[anti!ly> 
opiiwulj  wUbca  of  tlie  Aantralian  and  Caniultan  d«I^rat««  to  tn« 
ImpcHal  ConfercfliCD  li*Id  in  t^^ndon  in  1887  in  favour  of  the  cou 
■traction  of  a  Pfu:ltlR  cable  under  BiiliKb  mBiiaKement  and  uonttol. 
Mr.  A.  Motley  :  TheenvHer  to  the  lirxt  piiragni(>li  of  the  hoii, 
member''  iiii^aiiun  U  Yes,  but  I  liavo  no  ofhciul  in  formation 
whicli  boiiix  •lilt  lliu  etul«iaenl.  An  to  tlio  noi^ond  |Mincra|ili.  the 
Mraamaat  whiab  hua  been  ontcred  into  by  the  French  f  lovoinmont 
Willi  >  compoay  for  ■  cable  from  Quccnrilund  to  Xew  CnlRdontn 
ba*  been  publiuiod,  und  1  nhnU  be  K'^d  to  lot  the  hon.  niemhur  »o« 
•  copy  if  he  wiihoi.  I  am  not  aware  of  sjiy  Mv]m  hnvinc  hueti 
takca  to  lav  a  cable  under  lliltixh  in»nHf.-emunt  jud  contcul,  but  I 
aa|[ht  to  *lil  thai,  u*  iiubi^Lilitw  1o  KubiuHrine  cublo  cum|ianini  are 
not  borne  on  tli«  vole  <>l  tbe  I'ont  Othcc.  the  iiuoition  in  not  oii<i 
■nder  my  iiiticiHl  tontrol. 

Babooekand  Wilcox,  Limited — Thu  oevund  urdinoxy  uoncr.kl 
raeitio^  ua*  held  on  WVilne^Uy,  at  (.'nnnonBtteet  Hotel,  F.,(',. 
ilr.  Aridtew  Stvutirt,  the  chuirtn^m,  (imidinff.  The  I'hninnAii 
■aid  that  ttit'y  hiul  |HLid  to  the  rhi>roholi)cri  for  tbn  half  year 
•Dilod  llMember  31  liut  an  inlcrim  dividend  of  III  [>or  cent,  on  tbo 
onlinory  and  6  [lor  ocnl.  on  the  [iroforcnce  ■hntc*,  which  abnorlic"! 
£Ki,OlX]L  Thoy  iioH  |irii]>ot«d  to  |i(iy  II'  |«Tr  ••ciil.  on  tlio  iirdlii.iij 
tharcti  and  II  per  mnt,  nii  Iho  |i(civtOTi>^,  uliHiniiiii;;  i*IIJ,i:ilMI,  thu 
total  dividondw  (Niyjiblo  ('>r  tlio  year  tn^ini;  K'XMIKK  'I'livy  hiul,  iii 
additioD,  written  utT  the  »iini  uf  £11,3^  fur  tiiu  putohaae  of 
bl»(n«*i  account,  and  would  carry  to  the  cmiit  of  ncit  yoar 
Ihn  «uiu  ol  £9.H1.  Tbo  plant  and  mot^liinery  ivom  kept  in  an 
efficient  condition  (or  the  oconomical  and  nueeoiuful  production 
oi  the  patent  boiler*,  and,  to  itiil  lui'ihnr  aid  tliat  |>ur)H.uie, 
they  hare  made  odrlition*  to  plant  anxiunt  !<••  Ixit  year  iimounl  ini; 
to  £1.913.  They  had,  as  eam|iureil  wlih  laiityear,  nul  boen  able  lo 
obtain  the  iaiiw  »uccom  Huimclalty,  due  to  tbe  very  bod  liade  und 
tlie  *cnrenly  of  erden  in  every  market  ojien  to  their  efforU  at  homo 
afld  nbroaul.  Btill,  they  conniiloi'ed  the  nwults  and  the  income  earned 
KM,  on  the  whole,  very  intiafactory.  The  three  mosi  Kini.ifyinjt  fact* 
in  Uie  tlirecton' ox  porioncfl  duiini;  the  poit  year  hod  been,  An  I. 
Uie  etaidy  proRrona  whicli  ihn  hniloi'  uw  inakinjf  in  the  old  niaiknt* 
into  which  It  fawl  been  mlrudnce'l,  and  lliv  (iLVOurabln  roturne 
from  the  new  inarkete  which  they  hwl  Uwn  uiid  were  •sploStiiig  : 
tlie MCond  waa  Mill  more  imporlint — viz,,  the  hiyh  appreciation 
of  tbe  boiler  by  thoie  who  bad  been  unntc  iti  the  uct  beint; 
t>ha(  not  leal  tnan  30  |ior  cent,  of  the  ordeni  coroinfc  in  wore 
Inein  tiuwe  who  had  uwd  the  boilerv  before :  the  thiirl  waa  thn 
proHMW  making  in  im  prove  men  ti  on  the  boiler  and  auxiliary 
nwtlera  connected  with  It,  which  they  bftlleved  wontd  keep  it 
vtH  abend  of  maniifacturare  of  boiler*  worhine  tn  (he  •amv 
direction,  lartfoly  due  lo  the  eieellenb  atutt  employed,  but  dtill 
more  to  the  able  nunofcement  of  tbe  actinj;  direolore.  He  llieri 
moved  Ihe  adoption  of  the  report  and  aceounls,  and  tbe  payment 
of  the  dividends.     The  r«eolution>  were  oarried. 

UcbttoiKef  Aberdeen.— It  ii  more  than  lOyeaniainoe  theaubioct 
of  Ibo  btroduction  of  the  electric  li^ht  into  the  city  of  Abordoon 
WH  moot«d  at  the  Aberdeen  Town  Council,  but  it  wan  not  until 
\flM,  when  the  AberdeiBM  electric  hjfbtint£  order  woi  obCniiiod, 
that  any  real  pro|;rtM  «'iu<  niiuio.  By  that  order  power  wan  taken 
Co  supply  tbe  whole  city  with  tbu  ulvctric  licht,  but  the  coiupul 
aory  area  which  the  Corporntion  in  the  lirnt  place  uiiderluok  to 
supply  was  limited  lo  (Jnionatroot  lirom  the  Town  House  weol- 
wwi)  to  Bridiro-iitrcet),  Mvket>fltreot  (betucen  Union  street  anil 
GniM-elrcGt},  Iltoad>atr«et,  St.  Nieholnantioet,  Schoulhill,  and 
Union  IcrraGc.  Tlio  whole  achome  waa  to  bo  worked  id  conjunc- 
tion  witb  the  jcea  nndortakini;,  nn  uirHii);«uiant  wbieb  hiu.  on  the 
face  of  It,  ttie  meal  eooiioiuival  and  elficitml  that  could  bo  dnvifod. 
In  July,  IWl.  Ibere  wan  subinitlod  to  the  Tuvn  t'ouncll  an 
olabonte  report  by  I'rof,  Alenander  B.  ^V.  Kennedy,  F.K-$-, 
U.LC.C.  on  tbe  boat  method  of  mp plying  the  olectiieliuht  lo 
tli0|a,  ofioee,  public  and  ptivuto  building's  in  the  city,  the  licbt- 
biK  of  the  atrocta  not  bciuK  then  in  contemplation,  althoush 
pr«iuiion  baa  now  been  made  for  its  introduction  at  a  future 
iioriod.  Tbae  report  formal  the  boai*  of  the  tyalom  which  waa  finally 
adopted  by  the  Town  Council,  and  which  la  now  In  proccaa  of 
JBMallatlon-  The  «y«(coi  silopted  ia  one  by  wlilch  the  electrical 
cnerity  it  generated  at  a  italion  in  the  iiuruvdiato  vicinity  nf  tbo 
Keaworka,  and  diatribuled  to  the  area  already  inferred  to  by  lueanH 
<■(  eofiper  atripa  restini;  on  poteolain  iniulatont,  nwl  laid  in  a  oon- 
tnU  calvert.  to  order  (o  provide  for  the  7,000  lampn  wbicb  it.  in 
propeeed  to  supply  with  the  electric  licht  within  the  area,  the 
rtaUon  bi  Colton-ttroot  In  in  courso  of  oioction.  Thia  buildinj; 
ii  plaatod  within  the  tE'ounila  of  tbe  i;a«worli*,  and  cnu  thus  bo 
Monomlcally  auppliod  with  coal  for  tbe  work*  by  the  wajticona  and 
loeometiva  wbidi  run  peal  Uio  butldiiij^-,  The  nation  conalnta  nf 
tbreo  main  parte— tbe  beilerioom,  tbe  vn;;ino  and  dynatuo  room, 
aad  the  awttchboatdriMiD,  occupvint;  Iho  upiHir  part  of  the  huild- 
iog.    There  ue  in  tbo  beeinntait  loar  Babcock  and  Wilcus  boilere. 


which  Hupply  Iho  eti^inee  with  motiTe  power.  There  are  Svt 
enKinev,  tliree  of  these  haiag  each  of  M  h.p..  the  other  two  belag 
cupuble  of  indicnliuK  40  h.]).  The  five  onginca  drii'o  the  djmainoa 
direct.  In  aiuiUicr  pari  of  the  bnildinic  are  the  storajie  eoll*. 
Including  nil  Iho  huitdliij:;!  and  pbiut  thd  i;oiit  nf  the  tnACallatloD 
niuy  U:  i-oiichl)  c-tinmUil  at  C'l.HOU.  The  ei'liie  OU*t  will  fall 
an  i/Un  am  uniJvituktnc  of  the  city,  and  it  wiii  take  some  time 
before  the  wholu  urea  is  •upplied  up  to  the  caimcity  cf  tbe  eu|;inee 
»nd  tlynanioi  at  Che  central  slatiun.  When  the  whole  7,000  lamiia 
utu  in  ojienaion.  the  Council  will  probably  be  prepared  to  face  the 
fui'thur  cxtcniian  to  tbo  western  diatrict  of  tbo  city,  which  will  be 
nceoiniilisbod  at  a  further  cojt  of  obon*.  £30,000.  When  the  Inalal- 
lation  la  complete  the  central  station  wilt  be  abla  h>  supply  lO.OOV 
iHrnp*  ol  K  c  p, 

KelTlnelde  Ceotral  Btatlan.— The  directors  of  the  Ketrioride 
Kieclrit'ity  {'oin|>ai>y.  Limited,  invited,  on  ^toiiday.  a  oolecl 
comiMiny  to  be  iifoiont  at  the  ulnrtiiiii;  of  the  Kolvinsirte  electric 
light  stution,  Iiughondeii'road.  The  Acl  of  Parliament  can  firming 
the  right*  to  an pply  electricity  to  the  diatrict  of  Knlvimidc  wan 
i;i'anlod  at  the  tame  time  OK  thu  l-laHgow  Rlorl.rin  Ll^hliti;;  Act, 
but  nol  haviii);  iJio  linaiicJMl  ix'pourcon  of  a  cily  iit  Ihoir  luiuk  the 
couiiHiiiy  ha\e  not  bucn  ublo  lo  ;;et  inlu  wuiking  order  i|uit«  to 
■|iiiukly  as  Gliu>(;ow,  Tin:  luw  inontliB'  dohiy,  howuMir,  in  opcninn 
hna  enabled  the  com^xiny  to  profit  by  the  eipoiionto,  not  onlj'  of 
(ilaagow,  but  of  varloua  other  townn  buviiijc  electric  lighting  in 
j>rO|[[caa.  The  rcault  ia  aoen  In  the  nuppiy  itiktion  now  ready  for 
work.  The  bnlldlnga  an>  altuauid  about  IIH)  yiirdii  north-weal 
from  Hyndland  roaiT railway  hIhIjOii,  and  aiu  built  of  a  tlue  ijnitlity 
of  brick.  H|>vcinlly  Mlcct<d  for  it«  pleiuing  ruil  colour.  Tlie 
HOrkx  are  eu  deeij-noil  tlinl  tbu  (urtion  now  built,  while 
in  itwlf  oiniplotc  und  {wrfectty  vipiipi>ed,  forms  only  a  jiart 
of  a  Inr^.'rr  stiitioii,  Uic  completion  of  wliich  can  lie  ac- 
compliaheii  without  interfering  wit)i  the  part  already  at  work. 
The  coal-bunkers,  of  about  fl,U()ll  cubic  feet  ea|>acity.  arc  no  placed 
Lhal  coal  can  bo  obliiinod  illi-oct  from  the  nulway  waggona,  and 
Ml  conxtructed  that  the  cual  fall*  toward*  the  furnace*,  and  la 
'tL.bvciixl  .It  thu  funiiicc  mouth  »ltb  tho  luliiiuium  uf  handling. 
I'n>vl>l..ii  ill  inwlu  in  the  rmnpluKi  "lalion  hir  10  hl;:h  pienaure 
hiiili-i*  of  IWl  h  p.  wujh,  two  of  lbi.«m  buiUirs  ln'iiig  .-ihviuly  in  poei- 
tiun  and  under  ottiuin  The  (Hiiliun  of  tliu  engine  und  itynumo 
room  now  built  inousuren  6'ft.  lung  by  'JSft  brood  by  31ft.  high. 
The  foundations  alrooilv  in  ai-c  auilod  lor  aix  engines  and  dynamo* 
of  12(1  h.p  each,  iwnof  which  are  in  operMJoii.  Kocb  of  tli»a can 
supply  l,.'MJi)  incandeacent  lampa  of  10  c. p..  or  l,(NN)  of  16  c.p.  In 
addition  there  are  in  an  adjonilnii  enin|i«tlment  accumulntom  of 
tliR  largexi  tyfie  made  A  golleiy,  whirh  ruim  thu  whole 
l(<ngth  of  the  engine-room,  contains  the  switchboard  and  iiistru- 
ments  mounted  on  white  marbla  panels,  and  loads  to  the  storo- 
joom.  t.'nderDonth  the  alation  a  aubiroy  give*  aeeosa  to  the 
conductors  between  ihe  dyiiainns  and  swiichboarda  and  lo  the  end 
of  tbo  feeder  main*  which  carry  the  current  over  tbo  Kolvinalde 
district,  Over  lO.lKK)  yarda  of  feeder  and  dlatributlon  maine  ara 
already  laid  under  tlie  atreets  from  which  tbe  earl ie*l  demand  la 
ex|>ecte<l.  Houw-  are  nlree>)y  wired  for  a  lotal  uf  1.500  lain|M  of 
Iftc.p. .  and  a  number  uf  others  arv  in  progruw  or  under  nogolia. 
tiun.  The  area  over  which  the  lighting  eiteudfi  is  bounded  on 
the  east  by  Bytes  load,  the  we<t  by  liatgia]*  road,  the  north  by 
^^' in  ton  drive,  and  tbo  aoath  by  llowan  hill.  Tbo  buildings  and 
the  maltillation  eenorally  have  been  deaiunej  bv  .uid  corned  out 
under  Ibo  auiierintendence  of  Mr.  John  M.  U.  Munio,  M.I.E.E., 
of  the  firm  of  Aiidereoii  and  Munro,  of  4^Ilnagow,  and  Meenre, 
Sharp  and  Kent,  of  London,  have  been  the  uonlractorf  lor  the 
whole  work,  tboir  repieeentutiiv  boit.g  Mr.  Klolrn  Ihiw,  A.LE.E. 
The  nwi'.chiog  on  ceremony  was  [wrfoiined  by  Miw  Eli<ie  Munro. 

Wlnda^r  and  Bten.— Mr.  A.  E.  Farrow  baa  written  to  the 
Pfiwrfioi-  fJa-jiu  as  follows;  "The  provialonal  order  granted  lotho 
Windaor  and  F.ton  F.loctric  Light  Company  embraced  too  laige  a 
<li>I.rict  lo  prove  roiniinorallve  to  ile  ahoreholdeta,  and  had  tlM 
Rom[.any  laid  malm  all  over  the  area  which  the  prevfalonal  order 
Included,  VVlndaor  would  ha  In  the  unenviable  jioaltlon  of  liavloK 
by  far  the  leaat  number  of  lamp*  per  inlleoi  oialn  than  any  auptily 
coin|iHny  in  eKi«<l«nce.  IKlchet,  which  Ih  included  In  tbe  order, 
i)>  too  fiir  frutu  W  iiiilsor,  and  tbu  ilBinand  for  electric  ligbt  u  aleo 
too  Kiuali  to  pruie  in  any  way  rrniununLtiie,  Awumiiig  there 
is  a  demand  for  a  Ihouaaud  lampa  In  DaCfbet  fwhich  u  about 
tbe  number  leiiuircd  thero^,  to  «u|ipty  them  froni  tVindsor 
mcana  laying  down  dupbcate  high  toni- Ion  dyoamo*  at  tbo 
works  here,  and  en  ex|jonM«o  2^  iiiilea  of  hitrhly-iDsulalod  cable, 
alao  a  ■tatloii  at  Datcnot,  wlUi  motor  tnuiaformcra  and  accnmu- 
lutor»  to  trupiily  the  cuatoiuen  tlior*  with  law-tenalea  elocUrloitv, 
If  alternallng  currents  a'eie  employed,  It  would  luaaa  a  doable 
set  of  men  in  the  ttation  at  Winilaur  lo  comply  with  the  reKnla- 
tiona  of  the  Board  of  Trade.  Regiudin);  the  pupply,  the  beab 
syitem  oJ  electric  light  lo  adoni  in  Windsor  would  be  the  low. 
tension  thrco-wiro  lyelora  ;  aa  the  ccnmnierB  are  all  within  a  balf- 
mile  radius  of  the  aupjily  staiioD-  -assuming,  of  conne.  that  tbe 
now  works  will  bo  where  the  old  ones  are.  The  atatton  ought  to 
be  bnllt  Ui  be  able  lo  contain  enough  machinery  lor  9,000  muchi, 
and  c<tulpped  with  the  n«ccaa»i7  ttnglnea  and  boilan  tor  3,5M 
lainua,  which  there  ia  an  iranedlat*  dniaand  for.  Th*  addition^ 
machinery  could  bu  inBtallod  ua  roouiiad.  The  auiraxtnialo ooet 
of  building  the  above,  with  all  nccesaary  boilma,  eaiKinea, 
dynnmuB,  accumulatoni,  elf.,  fur  3,300  Ugbls  of  S  c.p.  weald 
be  about  £9,000.  To  lay  down  nain*  from  aupjily  worka 
to  t'eaacod  street,  along  a»  Poaaeod  •  atroet  to  Iligh- 
stroot,  down  I'eascod 'Street  to  Oaboroo'ioad,  to  exUmd  alons 
High -street  to  tbe  lower  end  of  Pmncet  jo.id  tii  f 
>.irr«t.  also  down  Thames- street  to  ' ' 
should  bo  laid   with  onout^b  c/v^ae  \a  ' 
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Bhoald  uUo  hnvo  neccia&ry  feeileiv  to  keep  the  jtrceiure  ae  dobt  a* 

pomiblo  conntanl^    Thcuo  would  form  tho  principal  mBiim.  and  Icn 

Oiponaivo  oni»  cnuld  bo  luM  in  Lhosi'le  KtrvoUi  whon«rar  r«i)Uln)d. 

Tiio  co*t  of  iiinlna.  Inrluiliiif;  cli«  lAviiu;  ilown  in  lli«  »liove  «lrMl*, 

L. would  be  ftboul  £4.<)iXi.    TLua,  with  tbc  purobwe  of  Uiiil.  Ihw  j/id 

1tfidd«nCAl  expenMs,  tliAcoat  would  bo  about  £14,000.     As  to  llm 

^Inaome  to  be  derived  froia  tbenlootcleclricity.  of  cuune  t1i«  first 

COT  tbe  Ktation  would  only  about  pav  ita  ax|)cniHV.  but  it  ii>  cwtain 

hat  in  thcMoond  year  thoM  would  bnqiiit<!3..'ilJ0liiiniiiion.   Now. 

k  fair  avcroLt^  rontumplion  of  oluilrli^il}'  for  nn  H  n.ji.   lamp  ]ior 

year  i*  2n  unit*,  ■»  rhat  H.^KI  Inmii*,  lAkln^  'iTi  untu>  oncb  |>«r  ynnr 

Lfit  !td.  per  unit  m«iiuiH  £.t,TuO :  tlia  oo«t  ot   llio  work«  woulil  be 

Ikboot  ijd.  tier  unit :  ttit<re  would  therafore  be  n  Htviiig^'  ui*  prulil  u! 

l£1,6II3.     Or  oourtw.  »a  tfie  doraarid  increiuad,  the  price  [wr  unit 

twould  be  loM,  and  if  struct  li);litin){  with  arc  ItunpB  wcr«  intro- 

''durad,  the  work*  wouki  pay  a  Toiy  tiood  dividend." 

Kleotrlo  LlffbtUg  at  Tanaten.— On  tlie  '2'2nd  ult.  tho  rotnrt  n( 
the  Elt^tric  l.ii;htint!  ('oniiiilttee  wm  pramnted  at  thi>  incetlne  <)' 
tho  Town  CoTmcil.  It  wan  •*  follow*  :  "The  oommilteo  rwotii- 
mond  that  ttie  |iiiiv1in«e  of  Uieelectriclighlinj;  works  be  cguipluled 
on  8«iit«mber  30.  The  committee  rucommtrnd  that  noiiie  prneticid 
•leolnoal  engineer  be  appointed  to  arlviic  the  dvporatian  oi  con- 
•nlUn^  urif-ifuwr.  They  horeirith  proont  a  tctUir  from  I>r.  J.  A. 
Ftamint;. 'JlTi-riiiK  to  not  in  that  capocity  for  12  m(inili«  for  ifi 
pntnoBn  and  imvcltin)!  oxpoaua  Tho  committoo  r«camin<<nd  that 
Ee  be  eppointod  amordlnKly.  Your  ooinmittee  have  iimtriiclo<l  ii 
■sb-cammilt«o  to  noniilder  aevonU  maltere  ami  rejiort  to  tliu 
Ooundl  thoreon.  The  8ub*oorauiittee  report  o«  follows :  They 
TOOOmiDOnd  that  the  Mrvioos  of  Mr.  Ueury  Evorod  Hunt,  theolec- 
trlcKl  engjiiMer,  be  eontinued  at  hU  precent  talary  of  £150  a  year, 
•ubject  M  bhree  monthe' notice  on  otthoriidc  That  Mr.  Uimtbo 
a)Iowe<l  to  take  such  pupiU  as  tb«  comniilt«o  nhnll  from  timo  to 
time  winoidcr  adviinblo,  mid  that  ono  half  of  thoir  promlumo  bo 
paid  by  him  m  the  Town  Council  That  engine  dilvore.  atokers, 
trinimon,  and  labourer*  bo  under  the  control  ot  the  eloolrioal  engi- 
neer for  tho  timo  being,  subjeol  to  the  upproval  ot  the  Mmmiltee, 
Tho  •ab-oomRillt«e  have  in»lruoted  the  borough  nurvoyor  to  chock 
With  Mr.  Huot  the  plaoea  for  stonea  with  0\e  tnvontnry  takon 
whll«  oef^tintioni)  were  bein);  made  for  the  parpoao  of  tho  norkii. 
They  tooomniend  that  odvartinomonta  and  notleo*  be  itiron  utating 
that  tho  Cuuncnl  arc  preparoil  loroiwivoat  onco  nppllcntinnn  (oi  tlio 
l>l  d&y  of  Octobnr  next.  Thov  al'o  liavo  rooonunondod  tliat  fi» 
thedutiMaa  Electric  I.l|{htin]i  C'oaiinittoe  will  ee«M  aa  Roon  aji  the 

Crohaneof  thework*  i«  completed,  a  oommittue  be  now  apijointcl 
matt*  arrangementa  for  oarryinc  on  Ihu  buniuaa*  of  the  eluctrir 
ligfatine  worlu  after  the  time,  and  that  lucli  cornmiti^a  bo 
autbotuod  to  oonoider  Kuoh  armnEoment*  at  onco."  Aldniman 
Chapman,  in  moving  Cho  adoption  of  the  report,  reninrkoil  tlini. 
thoy  had  pa«>od  from  tho  >lage  of  soueral  diseuMiioD  as  to  whothur 
thoy  ware  riifht  or  wrong  in  aotjiuriog  the  electric  light  works. 
It  DOW  beoaoio  their  duty  to  paM  (uoh  reeoIuUone  a*  were  neoes 
•ary  to  carry  on  the  worknond  other  matten  d  detaiL  Aaregardi 
the  date  for  cotnplotintt  the  purchoao  it  wa*  euKjt*'*^^  ^  "^  ^° 
30th  Spptuinbar.  lo  olbw  numnlDnt  tiroo  for  tho  nmparation  of  tho 
nocouaiy  dc<Kl<.  and  alioaa  boing  a  convenient  dato  for  tho  change 
to  toko  place  It  wa>  al*o  •ogffeatMd  thai  advorliMRiente  be  iwned 
lo  inform  the  public  that  the  oleotrio  li^ht  would  be  supplied 
■ilt«r  n  certain  dulo.  That  should  be  done  because  it  was  under- 
stood  that  HOiim  people  had  been  waittng  to  know  w)ic?ti  il  could 
be  done.  Thutu  wns  an  erroneous  opinion  abroad  chat  tho  light 
eould  not  bo  ciirtied  lo  t^oeitromo  part*  ni  the  bainugh  :  it  should 
be  known  that  tho  «yiil«ni  won  «nniciontiy  [lowoiful  to  carry  tho 
current  aa  far  an  the  Wdnloyan  ('oUcgo  on  Haines  Hill.  Tho  report 
waaatloptod.  In  place  ol  the  old  cnmmfttee  the  followinf-  gontle- 
men  wore  appolntod  a«  tho  Rlectric  Light  Committee  to  ni»na^-e 
the  work* :  MOMra.  Van  Tnnnp,  W.  M.  Chapnuin.  A.  Goodman, 
W.  Potter.  A.  Hammett,  A.  Steevens,  J.  Goldsmith,  It.  U.  UarLnell. 
•Bd  J.  p.  Sibley. 
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Afiii'M  21. 

Ab    Improved   arMem    of    oleotrto    wiring.      Thnmni 
Patli8on  BcmioUliion,  It<VTil>Hdj;i?^  vu,  I'own,  Ireliiml, 

Aa   antoniAtlc  molbod   of  eUtrttns   and   atepplns  ttio 
paper  ot  Morae  tolograph  or  other  reoordtDK  iBstra- 
oseata.      John    I'oler'    (.;ortori,   Tho    Coiuuioroial   fable 
Company,  Wetton-euper-Mare. 
ArnrsT  '£i. 
IG906.  Improvomonta  In  and  r«latlns  to  olootroiytie  appa- 
ratna.       David     Vounji:.     II.     8outhamptoi)-buildinB*. 
Chanccry-lano,  Ixindon.     (Ijt  Socl-'l'^  Oiil.hnnln  rhalaniTre 
Fill  and  ric,  Fiiince.J     (Coiiipl*(e  ■"jHiciliofilion.) 
Arr.psT  23. 

Improved  iBialator  for  talofrapli  and  telcphoao  wlree, 
Henry  Kojter,  0,  Warwick -com  t.  OrayVinn,  London. 

ImprOTemenla    In    telephonee.      Aloiander    Spark,    4, 
Belmont  jtroct,  -Aberdeen. 

Inprovomeol*  oonnaetod  wltli  aaalatant  or  anxtllary 
eleertroMOtora.  La  Soci^tr  Anonymo  pour  la  Trans- 
misaion  de  In  Forco  par  I'Eloctncit^,  S,  Lord.street, 
Liverpool.  jDuto  appliod  for  under  Patcnta,  etc.  Act, 
188,'J.  Suction  103,  lith  Mnrrb.  1S93,  being  dnto  ol  appli- 
cation in  Franco.)  (('omplotti  ipoMfi cation,) 
ttaprv  r»moatM  la  elaetrlo  IniUaatais.    Borthold  /Ceilachol, 

/(i  Ctiauemy-Uaf,  Loadoti.     (rom^oMajwcification.) 


jsms. 


AtTODST  34. 

I>^!>T1.  BoeCromasneto  naotor  for  ttaatntalwlBg  nnUertn  apood. 
ticorKc  U-e  Audern  Bud  Waltlisr  Kultgcn.  10.  Jelfroy*- 
sijuare.  rtt.  Mary's  aiu,  l^mloii, 

15974.  A  now  form  or  cosairuetlon  Of  tube  or  pipe  tor 
oarrylDg  or  aupportlns  olootrlo  wires  uadergroiind, 
John  Johnston  Gnwn  and  VViUiain  (Mtoa,  (^mmorcial- 
strcet.  Halt  fax. 

1.^9i)7.  tmprorod  eicotrlo  hlsb  •  tension  fnae  liirnA  tor  cue  In 
bloatlDB.  Tom  Mnl-oii,  Si'lncy  Kifli"""l  .Malnon.  William 
AlbLTt  MiiUoci,  rind  Eniinaniiol  Hniilh,  :i,("hlchiator  luntji, 
fhaiipory-lnnc.  I..ondon,      (Coinplulp  s)>ecificiitlon-l 

KlINiO.  laprovemenU  In  teleKraphy.  Chnrto*  Arthur  AUisoii. 
j!2.  I'banccry-lano,  Ijjm.lon.  [I'iorHori  J.  Wlck«,  Uoit«d 
SlatM.)    (('oniplote  spociticiition. ) 

IfXHtm.  ItDprovomonta  In  or  relatinl  to  nnlllplo  telecrapby. 
Alfred  I'iedfoit,  ;P2.1,  lliRti  Holborn,  l.omlon.  (ComplotO 
Bf-wcilic/ilian.! 

IlilJIT.  Inpr«veiBenta  In  olaotrloally-aatuatod  maahlno  toola. 
Henry  William  liibbi  and  (icorgu  Jamw  (ribbo,  4,  South- 
■Ircnl,  Flnubnry.  London. 

1 00111.  luprovomeata  In  metal  posts  or  aop porta  for  elootrle 
wirea  or  caUoa,  aUo  applioablo  for  othur  porpoBca 
Otcnr  AndI■^■,  24,  8out)iJiiiijitoTi-buildiiif;B.  (.'liain.:yij-lano, 
London.      ((■omf>liilo 'iHifmcjitioii  ) 

lliir^i.  AntomaUe  oonpllng  for  olootromotora  Sloinons  Bro*. 
and  ('o..  Limited,  28,  Southampton -buildings,  Chancory- 
lane,  London      iSicmeni  and  HuUko,  (''ermtmy.) 

IQlKMi  An  automatic  roinlatar  for  dynamo-olootrle  raaehlnoa. 
Siuinen"  Kro^  and  Co..  Liiniled.  arnl  Krinwl  H.Jmrj,  28, 
SoutliaEn[ilQn'bu[idin^K.  f  haTioory^laDG,  LotwJloTi, 

IIUriT.  Improvemeata  la  oonDCcttODs  for  loeal  supply  trom 
•le«trlaal  malna,  Hiuinuni>  Urn"  Hnd  Co..  I.imllod,  and 
Harry  deorgn  Knorr.  iI8,  Suuthiiniplnn- building*, 
Chaneory  Jane.  London.      (Colnplalc  rplK'iliculiiri'i  | 

lti<l2S.  A  mothod  of  oompeasatlag  variation*  of  load  at  oloo* 
trloal  stations.  Siviuuua  Btoh.  and  (^,,  LimiUMi.  '£i. 
Sou  I  ham  pion- build  in  go,  (.*htincoty'  lane.  Luudou.  (Slomona 
and  Halskc.  liormany.) 

1U>XHI,  Improronenu  in  olooulo  are  tampa.     Coorge  Thcoilorc 

I'nrduv    and    Ueotge    Broughall.    4,    St.    Ann>  H^uare, 

Manchextor. 
Ii;074.   ImprOTOmonta   in  apparatus   for  llgbUag  goa  by  *!•»■ 

trinity.   Adoll  tiioyerand  .lobiiin  Slet,*meior,  .17,  Chnncory- 

Innc,  Lnndan.     (<.omplcIc  npccitication.) 
Arot*T  20. 
lOlS.t.  tmprovementa  In  etoelrloal  devleea  for  oponlng  daora. 

William    I'hillipn    Thoinpson.  fl.    linrdntruul,   LivcriKKil. 

illcrmnnn  Sohitirp.  (lormany.)       (I 'ani]<lut<.-  Kpwiliratlon.) 
IGLtl),    Improvement*  lo  or  mtaltng  to  olsotrodaa  for  primary 

and    seoondary    battarleo.     Allrwl   .hiiniH    lloull..   :<23, 

High  Holborn.  I^ndoii.    .Itudolph  Theoilur  Kinxt  llonicl, 

ticrmnny.)    (Complete  Bpocifioation. ) 


I4>I67. 

M6A8 
I76'l.1 
I7il22. 
24127 

2iei. 

Wi% 
Bg)9. 

Il4t>4 

MM  111. 

lit?!. 


SPECIFICATION'S  PUBLISHKU. 

ISSfl, 

Elootrloal  oondnotora.  liuniy.  (Walton.^  tSooond  edition.} 
IS»2. 

setondary  battorloa.     Hndtli. 

Kleotrlo  awltohoa.     Edmundit 

Sooondary  batteries.     King  and  Clark. 

Secondary  baltarloa.     Klnj;. 

1S'.I3. 
Seating  liquids  by  olootrtolty.     Miller  and  VVoodi. 
Antograpblo  tolegrapta  apparatus,     Vioaimn. 
Bleetrlo  olronlt  oontrolUag  dorlooa.     Hnll. 

OalTano.Blootrtc  bolt.     Tiioinj-ioo.     (Bicrmaniu  ) 

Eteotrlo  railway  troUeys.     Alkn, 
.  Bleetrlo  lamps,     '.oviir. 


COMPANIES'  STOCK  AND  SHARE  LIST. 


Brush  Co. 
—  Pt»f. 
City  of  Loadoe 
—  Pr«f. 

Elocule  Coucmciieii... 
Gitti's 

HouiD-tu-Uous* 
India  Bubber,  (lutt*  P«rcha  *  Tekgraph  Co, 

I.irirpodl  Electric  Supply 

l>iDdon  F.lociric  SuptJy _ 

Mnuopoliiao  Elcctnc  snpply 

National  Telcnhont 

St.  Janiw",  Pfsf. 

Sirsa  United    

W*Mmiiuiier  Rlectric 


10 
B 
9 
B 


^\ 


NOTES. 

JPoItlers, — Tic  Blosuc  Vaik  i»  to  bo  lighted  eloctricallj'. 

Anterlve. — A  cenUnI  lUtion  hu  jmt  beso  Mt  iii 
operation. 

Mllaa. — An  electric  railway  i»  projectw)  between  Milan 
'4»d  Vilanterio. 

Zermatt  ia  to  be  lighted  electrically  by  the  Vevoy 
Cons  till  cl  ion  Works. 

Thvntrephonea. — Several  th«atrephones  h&vo  been 
ettablithed  &t  CiuililT  and  Briatol. 

Adding  AppATHtiu. — An  iu]<ling  machine  has  been 
tnrenled  by  Mr.  A.  Krskine  Miiirbe^d,  of  Glasfjow. 

Rome. — Tbe  Baitca  Na/ioimie  in  Itome  will  cbortly 
bo  oquipped  with  1 1  electromotori  for  ventilating  purpoiea. 

LoDg- Distance  Telephony. — Tdopbonic  rommuni- 
cation  between  Ejlocicbolm  :inii  Cbriittianiu  was  started  on 
Satm^y. 

Caen. — A  central  station  ie  to  bo  built  here,  and  the 
price  for  light  will  bo  lower  than  that  charged  for  gaa 
Illumination. 

Klcotric  Loooniotlv«a.— Four  of  the  principal  Prench 
railway  companiea  are  said  to  be  making  experimeota  with 
electric  locomotives. 

C»lid8.~The  Cala.iB  Gu  Company  has  been  granted  a 
concBwioci  for  tbe  electric  lighting  of  the  town,  the  work 
to  be  completed  by  the  end  of  November. 

Private  Biils.^Among  the  princi|)al  private  Billi  con- 
■idercd  thin  (emion  buve  been  thote  for  the  extensions  of 
the  underground  electric  railway  system  in  the  metropolia 

Artificial  Diamonds. — ^It  is  believed  that  M  MoUtati 
nrill  exhibit  .il  the  forthcoming  meeting  of  tbo  British 
Anociation  some  artificial  diamonds  prepared  in  his  electric 
ftimacfi. 

Rigb  Spcod. — We  wonder  whether  it  is  correct,  ae 
reported,  that  a  locomotive,  dasitfned  by  Mr.  M.  Reynolds, 
of  WolvcrlumptoR,  is  now  being  constructol  to  run  at 
100  mites  an  hour. 

Essen.— Tlie  electric  tramway  from  Essen  to  Borbeck 
and  to  Altenesaen,  equip|)od  by  the  General  Electricity 
Company  of  Boilin,  was  ojiened  to  traffic  on  W&dneiday 
ol  lut  week,  11)  cars  being  [lut  into  service. 

Cop«nhagen. — A  new  telephone  station  ii  being  con- 
structed for  the  Copenhagen  Telephone  Company.  It  will 
have  accommodation  for  10,000  subncriber*,  and  arrange- 
ments are  being  made  for  m  double-wire  system. 

SMttio.— Tbe  central  sution  established  here  in  1889 
by  &te«r8.  Siemens  and  Halske  was  extended  last  year  by 
the  addition  of  two  new  dynamos  and  a  battery  of  accumu- 
lators. There  are  now  at  work  four  en);ine«  of  a  total  of 
900  h.p. 

British  Mttsetun. — The  annual  account  and  return  of 
the  British  Museum  sUtes  that  preparations  are  being  made 
for  the  installation  of  incandescent  electric  lamps  in  tbe 
reading-room,  and  which  will  be  completed  before  tbe 
autumn. 

Berlia. — The  extension  in  tbe  use  of  tbe  electric  llybt 
in  |>rivat«  reaidencea  is  attributed  as  the  cause  of  a  dimiuu- 
tioD  in  the  consumption  of  ga*  in  Berlin  during  the  lirst 
iiuarter  of  the  present  year.  This  is  rather  siu7>rising,  as 
Uie  converse  is  generally  the  case 

Refuse  Destructors. —The  Powderhall  district  of 
Edinburgh  bos  been  supplied  with  a  refuse  destruetor,  the 
heat  tttm  nbich,  as  uenliontd  last  week,  Is  to  be  used  in 


connection  with  the  electric  b'ght  plant  laid  down  on  tbe 
■pot  for  the  tllumiaalion  of  the  buildings. 

Xdlaoa.—It  is  said  that  Edison's  father,  Samuel 
Edison,  is  now  90  yeara  of  age,  and  expects  to  live  some 
years  longer,  as  bis  father  was  103  years  old,  and  two 
aunts  were  99  yeara  respectively  at  the  time  of  their  deaths 

Tramway  Oongreaa. — The  sixth  luternatioDal  Oon- 
gresa  on  Tramways  and  Street  Railways  was  opened  yester- 
day at  Budapest.  Among  the  subjects  under  discussion 
is  tbe  <iuo«tion  as  to  the  conditions  under  which  electrio 
power  is  preferable  Ui  animal  or  mechanical  jKiwer. 

Blackpool  Tramways. — A  report  by  the  electrio 
engineer  to  the  Corporation  states  that  the  electric  care 
canoot  be  successfully  worked  on  the  present  system.  Tht 
line,  be  states,  costs  too  much  to  maintain.  The  Council 
have  been  informed  that  it  will  be  necessary  to  adopt  some 
other  system  of  working  Ihe  cars. 

Friend  or  Foe. — In  a  ]>a))er  read  before  the  Padfie 
Coast  (ias  Association,  Mr.  J.  L,  EUllett,  of  Portland, 
Oregon,  dealt  with  tbe  question  as  to  whether  tbe  electric 
light  was  a  friend  or  foe  to  the  interests  of  gaa  lighting. 
He  concluded  that  much  depended  upon  tbo  quality  and 
price  of  the  gus  sold,  and  on  considerate  management. 

Remschflid  Tramway. — The  electric  tramway 
recently  sot  in  operation  at  Remscheid  comprises  two  lines 
of  a  total  length  of  about  five  miles.  It  is  arranged  on 
tbe  Thomson -Houston  system,  and  the  giadiente  range 
from  -3  per  cent,  to  as  much  as  10  per  cent.  There  are 
five  cars  in  service,  and  the  number  wilt  shortly  bo  )»•  i 
creased.  H 

Subways. — The  members  of  the  Manchester  District 
Institution  of  Giis  Enginoori!  on  Saturday  insjiected  the 
subways  at  Nottingham.  These  subways  have  been  con- 
structed to  contain  the  sewers,  gas  and  water  piiios,  electric 
light  mains,  and  telegraph  and  telephone  wires,  so  as  to 
render  these  readily  accessible  without  breukitig  up  tbe 
streets. 

Torpedoes. — Arrangements  have  now  nearly  been 
completed  for  nnjiortant  experiments  by  the  United  States 
Navy,  at  Newport.  U.S.A.,  for  launching  the  Sims-Edison 
electrical  torpedoes  from  a  steamer  at  sea  with  a  view  to 
introilucing  it  as  a  naval  weapon.  Torpedoes  of  this  type 
were  udo|ited  three  years  ago  by  the  United  States  engineera 
for  coast  defence. 

Hay  Island  Zilgbtbouse. — The  Lord  Provost  of 
Edinburgh  am]  other  members  of  the  Board  of  Northern 
Lighthouses,  have  accompanied  two  German  officers  to  May 
Island  to  ins|>oct  the  electric  appliances  in  the  lighthouse. 
The  visit  was  in  connection  with  the  proposal  of  tbe  Gsrmaa 
Government  to  ostablicb  the  electric  light  on  Ruogon 
Island  in  the  Baltic. 

Hntual  Induction  and  Capacity.— Messrs.  Bedelt 
and  Crehore,  in  a  pamphlet  reprinted  from  the  I'kysical 
Itevitw,  discuss  this  question  in  the  general  case  of  two 
indeiiendent  circuits  each  of  which  contains  resistance,  self- 
induction,  and  capacity,  and  which  are  connected  only  by 
means  of  their  common  magnetic  field,  The  investigation 
Is  intensuly  mathematical. 

The  Doaglas  Tramway. — Some  exiierimental  nina 
are  in  progress  with  tbe  elecliic  cars.  The  tram  line  passe* 
round  tbe  bold  headlands  at  the  north  end  of  tbe  bay  as  far 
as  Oroudle  Glen,  and  will  ultimately  be  continued  to  Laxey, 
a  distance  oi  10  miles.  The  ex|ieriments  are  being  earned 
on  under  the  auperintoodonce  of  Dr.  Hopkinsou,  and  have 
been  witnessed  with  considerable  interest.  All  tbe  lu< 
bare  been  bud, 
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Antwerp  Exhibltioo. — An  electrical  committee  has 
bMn  (ortnod  in  conzicctian  witb  the  intornationnl  (exhibition 
to  ho  held  at  Antwer{i  next  year.  The  committee  baa  been 
divided  into  three  Bections:  (1)  Scientific  applications  and 
meuniiring  apparatus,  presided  ovor  by  M.  Eric  Gerard ; 
(3)  industrial  applicationii,  tranimiuion  of  [lovrer,  lightinK, 
■nd  production  of  electricity,  of  which  M.  Ueiiard  ie  presi- 
dent; and  (3)  telegraphy  and  t«lephony,  M.  Banneux 
being  pieaideut. 

BUctrioity  vice  Cable.— It  is  satd—tbongb  with  jiut 
what  authority  one  would  at  this  distance  hardly  caro  to 
decide— that  all  the  cablo  tr.imwu)K  in  the  city  of  Denver, 
Colorado,  have  been  gradually  UauHforuod,  and  are  dow 
operated  on  the  electric  trolley  systeio.  As  the  cables  wore 
out,  the  tramway  company  in  each  case,  it  it  said,  substi- 
lut«d  electric  traction  ajipliancUN  iimtuiul  of  buying  new 
cahluH,  etc.,  and  the  result  is  claimed  to  be  all  one  could 
vi9h  on  the  score  of  economy  and  better  service. 

Belem. — The  Municipality  of  Belom,  Braxil,  inTite 
tender*  for  the  lighting  of  the  town  either  by  gas  or  elec- 
tricity, or  hy  both.  Intending  contractors  must  consider 
the  charge  for  the  light,  its  (jiiality  and  ititerisity,  the 
syatom  adopted  for  its  production,  distribution,  and  main- 
tenance, the  length  of  the  concession,  the  time  necessary 
for  commencing  uid  (or  completing  the  work,  and  the 
nature  of  the  currency  in  which  [laymeut  ia  to  be  made. 
Tenders  are  to  be  forwarded  by  the  end  of  October. 

SignalUtig  ft-om  BaUoons.— One  of  the  important 
features  of  the  autumn  mannnivres  will,  it  is  said,  bo  the 
trial  of  in  improved  organisation  in  military  aeronautics. 
In  addition  to  taking  photographs  at  greater  heightfi  than 
have  hitherto  been  publicly  lecordod,  improvements  have 
bean  made  in  day  and  night  signalling — the  latter  by  elec- 
tricity— from  balloons  between  various  components  of  the 
same  force.  OE  coutue  thexe  signaU  might  he  read  by  the 
common  enemy,  but  it  would  be  easy  to  change  a  code  of 
signals  so  that  it  could  be  road  to  any  purpose  only  by  the 
initiated. 

Electric  Powers  (Protective  Claases). — There 
has  this  week  been  published  by  Mowrg.  Eyre  and  Spottis- 
woodo  the  report  from  the  Joint  Committee  of  the  House 
of  Lords  and  the  House  of  Oocumons  on  Electric  Power's 
(Protective  Clausos),  together  with  tho  proceedings  of  the 
committee,  minutes  of  evidence,  appendix  and  index.  The 
substance  of  the  report  has  already  been  given  in  this 
journal  on  the  occaaion  of  the  bohling  of  the  eoijuiry  and 
in  suheequeot  issues.  The  report  will,  however,  form  a 
valuable  work  of  roferanco. 

To  QaoBe  TrembUag.— A  device  termed  a  "  tromo- 
metre  "  has  been  devised  by  Dr.  Quintard  for  gauging  the 
trembling  of  nervous  people.  It  consiata  of  a  metal  plate 
pierced  witb  20  holes  of  different  sizes  in  a  graduated  scale, 
and  a  needle  which  tho  patient  eodeavonr*  to  put  into  the 
holes.  When  he  succeeds  in  placing  the  needle  in  a  hole, 
ho  completes  an  electric  circuit,  causing  a  bell  to  ring.  The 
excessive  indulgence  in  coflfoc  and  ttimuUntfi,  as  well  as  lead 
or  mercurial  poisoning,  produce  tremblings  which  it  is  said 
can  be  tested  with  this  apparatus. 

Car  Aeoideat. — The  daily  pajiors  this  week  head  a 
paragraph  as  "  Fatal  Electric  Car  Accident  in  Cincinnati," 
when  the  fact  that  electricity  was  mod  as  tho  motive  power 
bad  nothing  whatever  to  do  with  the  accideat.  The  car, 
as  has  happened  on  various  occasions  with  cable  and  steam 
cars,  was  proceeding  at  a  rapid  ratodown  a  steep  hill  when 
it  luft  tho  rails,  and  almost  immediately  overturned.  The 
car,  which  had  a  full  complement  of  passengers,  was 
wTfteked,  two  paiaen^rs  beint;  killed,   and    40    persons 


receiving  injuries  of  a  serious  nature.  Of  course  an  acci- 
dent of  this  kind  may  occur  with  almost  any  system  of 
haulage,  and  the  one  in  i|Ueation  should  lead  to  generalising 
slow  qioods  in  descending  steep  gradients. 

Qreenwlob  Observatory. — This  observatory  ia  now 
being  lighted  by  electricity.  Mr.  W.  H.  Christie,  the 
astronomer  royal,  is  establishing  the  plant  in  the  south 
wing  of  the  new  physical  observatory,  now  nearly  com- 
pleted, in  the  grounds.  A  gas-engine,  dynamo,  accumu* 
latoTs,  and  main  leads  are  now  on  the  premises,  and  tho 
installation  will  shortly  be  finished.  Any  possible  elTect 
that  the  generAlion  of  electricity  might  have  on  the 
magnetographs  within  170ft.  wilt  be  guarded  against  by  a 
triple  iron  shidd  completely  enclosing  the  dynamo. 

Aner  lacandesoeDt  Gaslisht. — There  has  been 
considerable  discussion  in  Germany  and  Auatria  among 
gas  and  electrical  engineers  regarding  the  advantages  of  the 
Auor  incandescent  gaslight.  The  German  Polytechnic 
Society  ba*  cndcavourod  to  ascertain  whether  the  Auer 
lamp  could  he  used  in  a  dusty  and  moist  atmosphere.  In 
reply  to  a  request  for  an  expression  of  opinion  on  the 
subject,  the  Gorman  Incandescent  Lighting  Comjiany  said 
that  in  phices  where  dust  wag  plentiful  il  wati  not  advisable 
to  employ  the  Auer  system,  because  the  dust  deposited 
itself  on  the  mantle,  especially  when  the  lamp  was  not 
alieht,  .ind  the  illuminating  power  diminished.  Then, 
again,  when  the  mantle  is  cold,  it  absorlu  moisture,  and 
becomes  <leforroed,  and  its  lighting  power  in  this  case  is 
also  reduced. 

Liverpool  Uoiversity  Collese.~The  [irosiiectua  of 

the  day  classes  in  arts  and  science  and  of  the  evening 
lectures  for  the  session  1893-94  has  been  issued.  The  elec- 
trical engineering  course  is  intended  to  impirl  a  thorough 
knowledge  of  the  principles  involved  in  electrical  engineering 
and  practical  acquaintance  with  the  use  of  machines  and 
apparatus,  and  to  be  followed  prior  to  a  student  entering 
works  or  office.  The  course,  which  extends  over  a  {leriod 
of  three  years,  comprises  much  the  same  curriculum  for  the 
first  and  second  years  as  that  for  civil  and  mechanical 
engineering,  with  the  exception  of  additional  hours  spent 
in  the  physical  and  electro  technical  laboratories.  In  the 
third  year  a  larger  proportion  of  time  ia  p.issed  in  the 
latter  laboratory  and  in  attendance  at  lectures  and  classes 
on  electrotechnics.  A  course  of  11  lectures  will  be  given 
on  telegraphy. 

Heilmann  Electric  Looomotive. — V/riting  last 
week  to  Mr.  B.  H.  Thwaite,  Mr.  C  Brown,  of  Basle,  slates: 
"  It  may  interest  you  to  hoar  that  tho  big  electric  loco- 
motive was  started  last  Monday ;  it  niiis  wonderfully 
sweet,  the  faster  she  goes  the  smoother,  the  disturbing 
influences  of  the  reciprocating  masses  being  entirely  elimi- 
nated. No  counterweights  in  driving  wheels,  but  a  steady 
tangential  pull  at  the  tires.  This  added  to  the  compen- 
sating action  of  the  cora|)ouod  bogies,  combined,  produce 
a  locomotive  which  runs  with  phenomenal  smoothness. 
Yon  can  hold  a  glass  full  of  water,  standing  on  the  driving 
platform,  without  spilling  a  drop,  or  even  producing  a 
ripple  on  the  surface.  The  movement  is  even  less  than  in 
a  Brst^class  Pullman.  It  quite  took  the  breath  out  of  the 
railway  engineers  on  the  footboard  ;  they  could  scarcely 
believe  their  eyes,  their  other  senses  failing  to  impress  them 
that  the  engine  was  actually  running." 

Eleotro-ohemioal  Effects  on  Slagaetising  Iron. — 
In  tho  i'Tortflingn  of  the  lioyal  Society,  Mr.  T,  Andrews 
draws  attention  to  the  ulectro-chemicat  olTects  on  magnetis- 
ing iron,  from  a  long  finely-polished  rod,  two  steel  bars 
were  cut  adjacently,  so  that  they  were  practically  alike  in 


ganerel  com[MMitioii  and  etructure.  Theae  bars  wer«  both 
veigbeii,  and  then  immersed  in  iM|ual  ijiiaiititioi  of  ciiprio 
chloride  Roliition,  one  of  them  having  |>reviouBlf  been  m;ig- 
netiKcd.  After  a  certain  time  (»ir  to  twenty-four  hours)  thoy 
were  taken  out  of  the  solution,  deed  from  deposited  copper 
wid  carbonaceous  matter,  then  dried,  and  again  wei);faed.  It 
wajt  found  in  every  ctwo  th»t  the  m^Lgnctiwd  bar  had  lost 
more  in  weight  than  ihe  uninagneliied  bir.  For  instance, 
an  avera);e  of  '29  oxperlmenta  showed  an  increase  of  cor- 
roaion  in  the  stee!  due  to  magnetic  influence  of  about  3  per 
«Dt,  under  the  conditions  of  exjieriment.  It  may  be  men- 
tioned that  iho  bars  wore  not  highly  magnetiaed. 

Eleotro-Chomistry. — Mr.  G.  H.  Zahn  bus  iuvesLignted 
the  phenomenon  of  the  separation  of  precipitates  al  Che 
bouiMlary  of  electrolytes,  and  bus  given  the  results  in  the 
jIim.  P/ujs.  Ckrm.  The  current  was  allowed  to  pitss 
througb  two  solutions  of  the  same  salt  of  diflorent  con- 
eentrationa,  from  thul  of  the  greater  to  that  of  t.he  loss,  a 
separation  of  the  hydroxide  of  the  meul  then  taking  place 
at  the  boundary  ol  the  two  solutions  in  certain  cases.  Such 
a  sejiaration  was  noticed  with  salts  ol  magnesium,  calcium, 
barium,  strontium,  aluminium,  manganese,  iron,  einc,  and 
copper ;  but  not  in  the  case  of  silver  salts.  In  the  Utter 
caae,  however,  as  also  with  the  salts  of  sodium  and  potas- 
sium, which  form  soluble  hydroxiiles,  the  presence  of  tbo 
hydroxides  at  the  boundary  between  the  solntiona  could 
bfl  rondcred  evide  ni  by  the  alkaline  reaction  of  the  solu- 
tion with  methyl  orange  at  this  point.  The  author  is 
inclined  to  regard  the  above  phenomena  as  evidence  that 
water  plays  some  part  in  the  electrolysis  of  mil  solutions. 

Manotaester  Central  Stftfcion.  —  Referring  to  the 
nolo  in  our  last  iasuc  as  to  when  electric  light  would  be 
araitabie  from  the  municipal  station,  wo  are  informed  by 
Mr.  H.  Woutcr,  electrician  to  the  Corporation,  that  the 
■npply  has  been  at  hnnd,  and  has  been  acueptei]  by  con- 
Stuners  for  night  service  between  5  p.m.  and  12  midnight, 
since  July  31.  On  that  occasion  the  Free  Trade  Hall  was 
switched  on,  and  on  the  following  day  the  Bank  of  Kngland, 
the  Union  Club,  and  several  other  places  wore  lighted. 
Since  then,  our  informant  observes,  a  numbur  of  atlditioiial 
consumers  has  been  cnnnoctud  each  siiccossivtt  day,  until  at 
the  present  lime  an  equivalent  of  6,000  tic. p.  lamps  and 
some  arc  lamps  are  joined  to  the  mains,  whilst  current  is 
also  supplied  for  motive  power  purposes,  Tbo  Corporation 
•re,  moreover,  dealing  an  quickly  as  jxissible  with  contracts 
already  signed  for  10,000  additional  8-e.p.  lamps,  over  100 
are  lamps,  various  fans,  motors,  and  for  cooking  apparatus. 
Tbo  demand  for  current  is  so  great  that  continuous  running 
commenced  on  the  1st  itist.  There  has  not  yet  been  any 
official  ceremony,  because  the  normal  working  condilioua 
of  the  Gve-wirc  sj'stom  will  probably  not  bo  brought  into 
operation  until  the  end  of  the  month. 

Electric  Rallwaya. — The  recent  report  of  the  com- 
mittee appointed  to  frame  clatisos  for  insertion  in  tbe  Bills 
promoted  by  electric  railways,  says  Kngimrnng,  emphasises 
tbe  well-known  fact  that  there  is  a  large  amount  of  leakage 
when  the  mils  are  used  lu  conductors  for  the  current. 
When  only  one  nil  i>  used  for  this  p'.ir|>oso  the  leakage  is 
into  the  earth,  .and  thence  along  any  pipes  or  wires  that 
oflisr  an  easy  |iatb.  When  the  raits  are  used  as  tho  positive 
and  negative  conductors  rosiiec lively,  tbe  leakage  becomes 
very  mucli  more  serious,  and,  indeed,  is  practically  prohibi 
tlvc  of  this  molhod  of  working.  Tbe  columns  of  our  contem- 
porary have  contained  accounts  of  several  attempts  to  avoid 
tbis  difficulty  by  carrying  the  current  in  buried  conductors  and 
connecting  short  lengths  of  rail  to  these  at  intervals,  so  that 
the  leakage  is  localised.  A  more  recent  method,  iiroposed 
by  liord  Alfred  Spencer  Churchill,  is  to  make  connecUons 


to  the  buried  insulated  conductor  every  20ft.  or  so,  and  at 
each  to  erect  a  special  contact-pieco  above  the  roadway. 
On  the  vehicle  in  a  brush  so  long  that  it  will  always  touch 
one  of  those  contacts,  and  thus  always  be  in  communication 
with  the  main  conductor.  ■ 

Jost  tbe  Same  Here. — Over  in  the  United  States  it 
has  been  found  that  the  groat  demand  for  competent 
electrical  cnginaeri  wtio  can  prove  themselves  reliable  and 
skilful  has  le^l  to  a  great  rush  of  beginners  and  students 
into  the  l^eld  with  an  idea  that  their  fortunes  will  thereby 
be  made.  Mr.  0.  D.  Shepardaon  gives  the  following 
timely  advice  to  such:  "The  work  of  most  electrical 
engineers  is  largely  sometbing  else  with  a  little  electrical 
work  added.  Many  beginners  are  Utterly  unfitted  to 
become  eugineers,  having  neither  the  ability,  porsevoranco, 
or  genius.  They  may  succeed  in  becoming  threshing- 
machine  engineers,  but  tbey  would  better  save  tbe  time 
and  money  spent  in  trying  to  become  what  they  were  never 
intended  to  be.  Engineering  involves  a  long  and  thorough 
training :  one  must  have  a  taste  and  a  talent  in  that 
direction  ;  must  |)0Bse3g  the  ability  to  perform  a  great  deal 
of  bard,  unromantic  work  for  24  or  oven  60  hours  at  a 
stretch,  carry  heavy  responsibility,  control  men,  and  manage 
work  ;  do  the  work  of  three  moo  at  once  when  necessary, 
and  be  'up  early  and  always  at  it,' "  Probably  one-half 
the  budding  electrical  engineers  of  this  tiation  would  make 
much  better  citixens  and  do  more  good  in  the  world  if  they 
were  to  pool  their  modest  capitals  into  some  good  electric 
light  or  power  stations,  and  then  shovel  coal  or  collect 
tickets-  ^1 

The   Secret  of   Good  Mnnasement. —  The  gooo 

time  Cor  electric  traction  is  s.kid  to  be  coming  in  this 
country,  and  therefore  Jt  is  fitting  to  suggest  beforehand 
that  the  managers  of  electric  tramways  will  need  to  he 
constantly  striking  a  balance  belwoon  improved  services 
and  reduced  coat  of  repairs  and  maintenance.  On  one 
particular  line  of  some  considerable  length  and  importance 
says  Mr.  Shepardson,  tbe  latter  item  is  now  reducoi]  to  a 
minimum  by  careful  raanagoment.  Tbe  number  of  mo 
at  one  time  engaged  merely  in  rewinding  armatiu'es  wa 
no  less  than  CM  a  preposterous  feature  to  an  Kngljah 
engineer's  mind,  lluwcvor,  thoy  are  now  less  than  30  in 
number,  owing  to  the  employment  of  men  who  are 
mechanics  first  and  electricians  afterwards.  The  motor 
men  in  charge  of  tbe  cars  on  tbo  lino  are  furnished  each 
with  a  book  giving  clear  explanations  of  the  various 
parts  of  the  car  and  its  equipment,  illustrating  and 
explaining,  so  tar  :ks  is  desirable,  tbe  object  of  each  part. 
Tbey  are  taught  how  to  take  proper  care  of  tbe  motors, 
and  how  to  make  ordinary  repairs  in  c;uie  of  accident  on 
the  rood.  Specially  traino)!  inspectors  are  also  out  on  the 
line  at  all  times  to  examine  motors  which  do  not  work 
properly,  and  if  anything  is  out  ol  order  tbey  repair  it  at 
once  or  send  it  to  tlie  shop  befure  worse  follow*.  It  is 
found  that  these  inspectors  save  their  salaries  many  tim»^ 
over.  ■ 

Oas  V.  Darkoeas. — Our  contemporary  the  Journai  o/ 
Gas  Lighting  is  tbe  ham  idfol  of  a  biassed  paper.  We  have 
never  yet  found  it  modett  enough  to  ascribe  any  [losai- 
bilities  to  electricity,  but  it  has  determinedly,  year  in  and 
year  out,  sought  and  promulgated  whatever  in  its  estima- 
tion seemed  most  damaging  to  electricity  and  most  worthy 
of  praise  in  gas.  It  is  constantly  pointing  out  the  danger 
of  being  left  in  darkness  where  electricity  is  used,  and 
makes  much  of  every  fact  ol  the  kind  it  can  muster.  Its 
misfortune  is  that  hsvlTig  so  long  and  so  constantly  cried 
"Wolf,"  few  pay  the  slightest  attention  to  its  cry — and  why  1 
In  the  instance  we  have  specified  light  or  dark,  eve 
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body  knovB  tbat  gas  pk}^  pranks,  and  occasiooally  leaves 
iU  users  in  darkness.  The  electricul  papers  would  lose  all 
indication  ol  fairness  were  they  to  collect  and  comnient 
upon  overy  gas  failure  and  gfks  accident.  Our  coolem- 
porary  can  make  merry  over  el«cbric  light  failures  at 
nastin^B;  why  Dot  at  the  Ranie  time  i;ive  prominence 
to  the  gas  failure  at  Ilolyweii !  Surely,  what  is  sauce  for 
the  gooie  in  sauce  for  the  grander.  We  acknowledge  our 
antaeonism  to  gas  as  a  dirty,  stinking,  duigeroua  material, 
and  thiuk  we  are  benefiting  the  human  race  by  advocating 
the  adoption  of  a  better  system  of  lighting,  utilising  gas 
if  you  like,  vhere  a  little  dirt  and  stink  U  less  harmful,  in 
hcftting  and  in  enginee. 

Elootrio    Int«rlookinB  of  Rnilwar   Signals.  — 

niufllrateii  parlittilars  liuve  jinl  been  publiihed  relative  to 
the  Ramaay-Weir  electrical  interlocking!  appanlus,  and 
from  the  Raiin/ad  Qa^eitt  we  obtain  the  following  details  of 
these  appliances — in  use  now  for  several  years.  The  inter- 
locking is  ofTccted  by  means  of  electrical  contiicts  controlled 
by  electric  magnets,  the  contacts  in  their  turn  being 
goTornod  by  the  positions  of  the  signals  and  switches.  On 
each  signal-post  for  operating  the  arm  or  semaphore  is  u 
steel  box  which  contikiti«  nil  the  working  parts.  The 
principal  item  ii  a  small  electric  motor,  whose  elongated 
shaft  carries  a  pair  of  centrifugal  arms  and  balls  of  a  similar 
type  to  those  employed  on  the  old-fashioned  steam-engine 
governor.  It  is  the  centrifugal  force  of  these  bails,  acting 
through  a  lever  when  the  motor  is  runningat  2,.'>00  revolu- 
tions a  minute,  which  serves  to  pull  the  signal  arm  to 
"clear,"  the  normal  position  being  "danger,"  at  which 
point  the  arm  is  held  by  a  counterweight.  Similar  arrange- 
menU  are  use>l  for  moving  the  switches  or  points,  the 
motion  being  given  by  a  double  ratchet-wheel  and 
pawl  with  spiral  spring  release.  The  electric  energy 
required  to  operate  the  system  is  obtained  from  a  dynamo 
at  a  pressure  of  12&  volte.  A  small  gasoline  engine  and 
a  storage  battery  complete  the  equipment.  To  charge  the 
latter  for  24  hours  requires  the  oi>eration  of  engine  and 
dynamo  for  about  eight  hours,  and  the  engine  takes  to  do 
this  work  from  eight  to  ten  gallons  of  gasoline,  costing, 
say,  4d.  a  gallon. 

LlgbttilnK  Expr*880S. — We  have  received  a  luimphlet 
from  Mr.  F.  B.  Uehr,  Assoc.Inst.C.R,  entitled  "  Lightning 
Exin-est  Railway  .Service  :  120  to  150  miles  per  hoiu-,"  and 
containing  a  mass  ui  details,  with  illustrations  of  the 
system,  which  the  author  considers  is  the  only  one  capable 
oi  being  safely  employed  for  passenger  transit  of  a  more 
rapid  kind  than  tbat  now  nvailsblo  on  our  stoaoi-d riven 
oxprcssea  averaging  a  bare  SO  miles  per  hour.  Of  course, 
the  author  proposes  to  employ  electric  energy  for  operating 
the  lines,  and  thereby  adopts  the  most  reasonable  method, 
avoiding  all  reciprocating  motions.  The  permanent  way 
for  such  a  rapid  transit  line  cannot,  in  his  estimation, 
safely  be  of  the  ordinary  tjrpe,  where  two  rails  are  laid 
npOD  aleepars  resting  u|K>n  the  ground.  He,  therefore, 
confines  his  plans  to  the  use  of  an  elevated  and  built-up 
structure  (like  tbat  of  the  Lartigue  single-rail  system),  the 
rolling-stock  being  bfttanccd,  as  it  were,  on  each  side  of  the 
structure,  and  running  ujion  one  rail  at  the  top.  This 
method  avoids  all  possibility  of  derailment  at  the  high 
speeds  named,  and  brings  the  centre  of  gravity  below  the 
point  of  support.  So  far  as  can  bo  soon  from  the  dotAJls 
given,  the  type  of  electric  motors  pro[)oeed  to  actuate  the 
train  consists  of  an  annular  armature  bolteil  to  each  side  of 
the  boaring-wheel  (and  therefore  anting  direct),  which 
revolves  between  bi-polar  Geld  magnets  on  each  side, 
secured  to  the  framework  ol  the  car.  At  GOO  revolutions 
|)or  minute  the  horse-power  of  each  motor  is  stated  to  be 
about  1>Q,     Motors  are  mounted  on  all  the  carriage  axles, 


no  locomotive  being  thereby  used  at  all.  The  current 
collector  is  an  arm  fixed  to  the  carriage,  and  projecting  into 
n  channel  which  contains  a  bare  conductor  wire.  The 
latter  is  lifted  up  by  the  collector,  thereby  making  contact 
by  its  own  weight. 

The    Lighting    of  Swiss  ViUagea.~-The    typical 

English  village  is  usually  not  iif^hled  at  all^at  the  utmost 
it  will  only  have  perhaps  a  score  of  gas  lamjM,  and  the 
majority  of  its  inhabitants  go  to  bed  soon  after  sunset,  or 
else  use  candles  of  16  or  more  to  the  pound,  Switr^erland 
is  the  happy  iroBSessor  of  innumerable  waterfalls,  and  it 
uses  them  for  lighting  up  the  valleys,  which  might  other- 
wise appear  always  dark  and  gloomy.  A  good  examplo 
of  this  may  be  seen  in  the  famous  Gruyfre  valley,  where 
cheeses  grow  by  the  roadside  (according  to  Mark  Twain's 
agricultural  editor).  Here  there  arc  four  or  five  smidl 
places — not  one  probably  with  more  than  3,000  in- 
habitants—which are  supplied  with  electric  energy  for 
lighting  and  other  purposes  from  a  well-equipped  station 
operated  by  water  power.  At  BuUe,  where  there  is  an 
available  fall  of  lOOft,,  and  a  suiBcient  quantity  of  water 
to  give  200  h.p.,  a  single  horixontal  turbine,  made  by 
Faesch  and  Piccard,  of  Geneva,  drives  two  75-kilowatt 
alternators,  one  on  each  side,  with  exciters  mountsd  on 
the  same  spindle,  and  running  at  a  speed  of  420  revolutions 
per  minute.  The  current  is  generated  at  a  voltage  of 
3,000,10  per  cent,  loss  being  allowed  over  the  line;  the  alt«r- 
nations  are  49  per  second  only.  The  overhead  line — of 
bare  cop|)er — traverses  a  distance  of  nearly  six  miles  from 
the  station,  branching  then  for  five-eights  of  a  mile  and 
Ij  miles  respectively  to  the  ends  of  the  circuit.  Tians- 
formora  reduce  the  voltage  to  120  for  the  consumers' 
circuits.  A  few  motors  of  the  Alioth  tyjje,  with  rotary 
field,  are  employed  in  the  village  of  Bulle. 

Voltaic    Cells    with    Fosed    Electrolytes.  —  In ' 

instituting  a  comparison  of  the  observed  fi.M.F.'s  of  colls 
with  their  theoretical  values,  as  given  in  "Thomson's 
law,"  the  simpler  the  construction  of  the  cell,  the  easier  it 
is  to  ascertain  the  nature  of  the  chemical  action  on  which 
the  calculation  rests.  In  colls  with  aqueous  electrolytes, 
according  to  Mr.  J.  Brown,  the  solvent  introduces  several 
irreducible  complications  arising  from  possible  action  of 
the  solvent  itself  as  an  electrolyte,  from  the  formation 
of  insoluble  Glms  (either  inactive  and  protective,  as 
oxides,  or  active  as  hydrogen),  or  from  the  uncer- 
tainty of  calctdations  involving  heats  of  solution  <rf 
tbo  [>roducta  of  voltaic  reaction.  When  the  liquidity 
of  the  electrolyte  is  produced  by  fusion  instead  of 
by  dissolution,  those  complications  are  to  a  large  extent 
avoiiled ;  and  as  a  matter  of  exjMriment,  two  Huid  cells 
made  up  of  metals,  immersed  each  in  its  fused  chloride, 
gives  results  nearer  the  "  theoretical "  values  than  those 
obtained  with  aqueous  solutions.  This  is  specially 
noticeable  in  the  case  of  metals  with  high  heats  of 
oxidation,  as,  for  example,  magnesium  and  aluminium. 
The  E.M.F.  of  cells  contaitdng  pairs  of  the  metals 
tin,  lead,  and  zinc  come  out  nearest  to  tbo  theo- 
retical values.  The  other  metals  which  were  tried 
did  not  give  so  close  an  agreement,  but  could  be  brought 
into  agreement  by  applying  constant  corrections,  one  for 
each  metal  ;  and  reasons  are  given  by  Mr.  Brown  for. 
attributing  those  corrections  to  the  high  temperatures  of! 
the  cells,  as  com^Kired  with  the  temperatures  for  which  the 
recognised  heats  of  combination  are  truo.  Four  of  the  culls 
were  tested  by  passing  currents  through  them  in  both 
directions  alternatuly,  and  noting  the  E.M.F,  aftor  the 
passage  of  each  current.  Polarisation  was  observed  in  the 
case  oi  xinc-silvor,  but  in  the  othon  tt  was  practically 
absent. 
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The  Ndttlllir  AfA  Liunp. — Of  nowly.invented  arc 
Um{«,  and  raechiiii^m^  ior  them,  Ibere  U  in^leed  no  end  ; 
erst;  week  Ibe  tecbnkul  (iu|iuni  eoem  to  uncArth  a  froch 
one — fresb,  that  U,  so  far  u  the  numo  und  minor  detaiU 
[  are  ooiKcnicil.  Most  h&ve  a  atroDg  family  likeness  to  one 
^  another ;  nnd  jax,  in  «pite — or,  porhips,  rather  becaiue — 
of  the  inceuant  compoliiion,  the  oltl-ciitiibHNbed  lump- 
makers  fcct  nearly  all  the  trade.  None  of  tfasm  are  perfect, 
hoirever;  though  if  only  the  K<^od  points  of  all  could  be 
combined  in  onu  we  ithonid  expect  to  get  a  satisfactortr 
,  lamp.  An  infteoioas  an<I  |iet'ha]>(  genuine  improvement  i* 
that  vhich  chanwteriaeB  the  Nutting  arc  lamp ;  in  ibia  the 
feeding  mechanism  coniista  of  a  ring  of  vrazlike  material, 
3)ir..  diameter,  mounted  between  two  ebonite  diMM  on  a 
shaft  which  is  geared  directly  to  the  u]i[>er  carbon  ro<!.  A 
inetal  pin  ii  mounted  on  a  stationary  holder  in  eucb  a 
manner  as  to  have  one  end  embedded  in  the  aiirface  of  the 
wax  to  the  extent  of  ](in.  or  ^gin.,  tbc  crost-xectional  area. 
of  the  ring  being  about  Jin.  square.  On  the  other  end  of 
the  pin  it  wound  a  tino  Gorman<silver  wire  resistance  equal 
to  about  15U  ohm* :  and  this,  together  with  an  additional 
reaistance  of  about  600  obma,  forms  the  *hiint  or  feeding 
circuit  of  the  lamp.  Wbeu  the  pin  is  embedded  in  the 
wax,  the  upper  carbon  rod  is  bold  rigidly  in  place,  but  on 
the  carbon  pointe  separating  the  shunt  airciiit  will  at  once 
take  its  share  of  cuneiit,  the  proportion  varying  with  the 
voltage  of  the  terminals  of  the  lamp,  or  the  carbon  points. 
The  metal  pin  at  once  becomea  heated  by  the  {mssage  nf 
the  cnrrent  through  the  resistance  wire  wound  upon  it ; 
and  as  it  bents  it  warms  and  tends  to  molt  the  waxliks 
naterial  in  which  it*  end  is  embeiltled,  thus  alluwing  the 
ting  to  slowly  revolve  and  feed  the  carbon  to  the  pro[>er 
length.  The  hoi  wax  at  once  solidifies  behind  the  pin, 
leaving  a  sinoalh  and  even  surface  for  the  next  rerolution. 
Of  course  an  adjustment  is  provided  to  allow  for  extreme 
chaise  of  temperature. 

SoleDtific  Papers. — Some  discussion  is  taking  place, 
principally  among  the  members  of  the  Physical  Society, 
with  reference  to  the  publication  of  papers.  The  sub- 
diririon  of  eocioties,  each  with  its  own  "  journal  of  pro- 
ceedings,'' issued  to  a  strictly  limited  cluidHt,  ha*  muilu  it 
difficult  for  workers  to  keep  in  touch  with  their  work,  and 
there  is  no  doubt,  says  the  Pall  Mall  Oaiclff,  thjit  a  vast 
amount  of  valuable  time  is  being  wutcd  io  doing  and  re- 
dooog  work  wfaicb  has  already  been  done,  and  the  details 
of  which  are  accessible  in  print  if  only  there  existed  some 
•aitable  sjatem  of  reference.  The  wnnt  of  such  a  syttom 
ia  growing  more  and  more  pronounced,  and  various 
•olntaons  of  the  difficulty  have  been  proposed.  One  ia 
the  formation  of  a  national  hureuu,  in  which  all  current 
technical  litorAturc  should  be  classilSed  and  indexed 
under  the  ililli:rent  branches  of  science.  Another 
ia  that  the  method  of  publication  should  be  revised.  Mr. 
A.  r.  Trotter  suggests  that  the  method  of  publication 
adopted  by  the  Physical  Society  is  the  most  tree  from 
objeetjon,  and  that  for  physio  papei-A  the  society  might 
well  be  made  a  basis  of  centralisation,  The  more  elaborsto 
and  important  papers  would  still  go,  as  they  do  now,  to  the 
Koyal  Society,  whoso  Prwn4ing$  are,  however,  costly,  and 
not  very  wi.loly  read ;  mathematical  jiapers  could  appear  in 
the  Pkdtf'phiad  SSagtaine,  which  at  present,  by  arrange- 
ment, publishes  most  of  tlie  Physical  Society's  papers 
in  duplicate ;  and  the  physics  papers,  pure  and  simple, 
which  represent  tbe  work  carried  oti  from  day  to  day 
by  the  leading  profeaaors  and  experimenters,  could  be 
dealt  with  by  the  society  all  the  year  round.  Most  people, 
observes  oui  contemporary,  arc  agreed  that  wme  arrange- 
naent  will  shortly  huve  to  be  made  whereby  rivalry  among 
tbe  older  aud  younger  sociotiei  will    bo   avoided  ami  a 


wider  circulation  obtained.  In  America,  where  the  same 
difiiculty  has  been  found  to  exint,  a  move  has  been  made  in 
tbe  direction  of  centralisation.  Mr,  J.  F.  Jamea  deaoribes  fl 
the  foundation  of  an  institution  called  the  Seientjfic  ^1 
Alliance  of  New  York,  the  chief  object  of  which  is  the 
establishment  of  a  centre  where  knowledge  of  what  is  done 
in  one  society  is  convoyed  to  all  tbc  rust.  The  Alliance  is 
not  a  year  old  yet,  but  is  already  In  a  fair  way  of  doing 
good  work. 

The  GoTernmeDt  and  Telephooy. — The  telephone 
■lucstion  is  becoming  rather  acute.  So  far,  nothing  that 
baa  been  said  has  induced  the  Poitmaster-General  to 
divulge  tbe  terms  of  the  agreement  that  will  shortly  be 
signed  with  the  National  Telephone  Company.  Beplying 
to  Captain  Kl'Calmont  on  Monday,  Mr.  Arnold  Morley 
said  the  Postal  Department  bad  determined  to  make  it  a 
condition  of  any  now  telephone  licenses  that  the  system 
should  be  constructed  entirely  of  twin  circuits,  so  that 
there  might  be  an  assurance  of  efficiency,  as  the  present 
system  of  a  single  wire  with  an  earth  return  was  at  _ 
jiretent  causing  great  ditaatisf action  in  soma  large  cities.  H 
tjuestioned  by  Mr.  A.  O'Connor  as  to  whether  tbe  policy 
of  the  Dc|mrtment  was  that  no  new  licenses  would 
be  granted  unless  with  the  consent  of  corporations  and 
municipal  authorities, the  Postmaster- General  referred  to  the 
Treasury  minute  laid  before  the  Elouse  of  Commons  on 
May  27,  1892,  as  follows  :  "For  a  license  to  establish  an 
exchange  in  a  particular  town  no  application  will  be  enter- 
tained unleea  a  formal  resolution  in  its  favour  has  been 
passed  by  the  corporation  or  other  municipal  authority, 
and  evidence  given  tb.-kt  there  in  sufficient  capital  subscribed 
to  carry  out  the  undertaking.''  In  one  case  a  resolution  of 
this  kind  iiualilied  by  conditions  had  been  conveyed  to  him  ^ 
by  the  applicant  for  a  license.  Tbe  telephone  companies  H 
[)Ossessed  no  statutory  powers.  Application  for  a  license  had 
been  made  by  the  Corporation  of  Glatgow,  Kcplying  to  Mr. 
Henniker  tleaton  and  Mr,  Cayzer,  Mr.  Morley  explained 
that  it  was  not  proposed  to  confer  a  new  license  on  the 
National  Telephone  Company ;  the  date  for  the  termina- 
tion of  their  license  was  December  31,  1911,  and  that 
dale  would  remain  undisturbed.  So  also  would  the 
freedom  they  at  present  exercised  in  fixing  their  chaises 
for  telephone  exchange  wires.  The  main  object  of  the 
new  agreomont  was  the  purchase  of  the  trunk  lines  and  tbe 
consequent  withdrawal  of  the  right  of  tbe  company  to  erect  fl 
and  work  such  lines.  As  to  the  submission  of  the  agree-  ™ 
ment  to  i'arliainent,  he  referred  to  previous  answers  that 
the  ngrcomcnt  would  be  j>1aced  before  them  when 
completed  (answers  on  July  31  and  the  18th  and  Slat  utt). 
It  is  staled  that  the  question  of  municipal  telephones  will 
again  bo  raised  in  Parliament,  and  a  statement  on  the 
subject  has  been  circulated  amongst  members  of  the  Uousg 
of  ('ommons.  With  regard  to  the  same  queation,  Captain 
fiagot,  M.P ,  intends  to  ask  the  Postmaster-Genaral  to-day, 
"  Whether,  in  view  of  the  fact  that  the  report  of  the  fl 
Select  Committee  on  the  Tolegraphs  Bill,  on  which  the 
agreomont  between  the  Pott  OiGce  and  the  National 
Telephone  Company  is  to  be  founded,  was  arrived  at  fl 
without  any  evidence  being  taken  either  from  any  muni-  ™ 
cipal  corporation  or  from  any  representative  of  the  tele- 
phone-using public,  he  will  consider  the  advisability  of 
reappointing  a  select  committee  to  take  further  evidence, 
io  the  interesu  of  the  public  or  tbe  corporations,  on  the 
subject,  before  concluding  the  agreement  with  the  National 
Telephone  Company."  We  give  in  another  column  a  copy 
of  the  circular  issued  by  tbe  Glasgow  Oor|>ontion  on  tbe 
telephone  question,  and  as  the  subject  is  of  such  immediate 
interest  we  have  no  heeitation  in  reproducing  Irom  the 
7Vin«!  of  yosteiday  tbe  article  printed  on  another  [lage. 


I 
I 


I 


I 


I 


222        THE  ELECTRICAL  ENGINEER,  SEPTEMBER  8,  1893. 


[ELECTBIC  LIGHT  AND  POWER. 
>T  ABTBQK  r.  aw,  ASSOC^.HEJU.  IXar.  ELKCntlCAL  XNfllNKKKII, 
r  (All  righU  rfservfd.) 

(Canfinufd  from  foge  170.) 
_        I  DISTRIBUTION  OF  ELECTRIC  POWER. 

The  irord  "  ayNtom  "  tiRod  in  connectioD  with  the  gonera- 
Uon  and  iliatribution  of  elccuic  power,  ia  as  much  mtsuNed 
u    that    other    nnfortunate    word,    "  accumulutor."     A 
"  fccondary  batterj- "   no    more    acciimulutes    cloctriclty 
than  a  machine  gives  out  more  euer^y  than  in  |nit  into  it. 
The  elecUic  energy  put  iulo  it  limply  produces  certain 
chemicul  reactions,  and  ■□  the  electric  energy  ii  converted 
into  chemical  energy,  which  Utter  can  be  reconverted  hack 
into  electric  envigy  agitin  vrhon  wanted  by  allowing  the  [ilalex 
to  regain  their  original  chemical  condition,    liiii  there  \*  no 
"  accumulation  "  going  on  ;  in  fact,  it  ii  rather  the  rcvoran, 
weing  that  Iboio  is  a  dujd  Iom  oI  ^tliove   'I't  pur  cent,  oi 
the  slectric  energy  put  into  the  cellx.     Wlicn  the  electric 
ligbt  was  first   exploited,  in  the   dayi  o(   the  mania  of 
1882,    eveiTthing    electrical    wa«  somobody'a    "aysiem," 
every  arc  lamp  or  dynamo   put   upon   the   market  wx* 
called    some    «y«t«m    or   other    bf    elftctric    lighting,  and 
since  the  bulk   of   thom  were  dixmal   failures,  the  word 
got  bad  repute.      No  particular  piece  »I  n[>nar:itu«  con 
atitutes  «  system,  whether  [>alerited  oi'  not.     Furthermore, 
the  dynamo  waaonly  inventejl  oncu,  crude,  at  ti  rat,  cer- 
tainly, but  gndually  improved  lirst  in  one  way,  then  in 
another.    Then   various  well-delinod  types  were  evolved, 
aa  dnim,  diac,  and  ring  nrmntures,  horseshoe,  double  home- 
Bhoe,  and  multipolar  field  magnets,  series,  shunt,  and  cnm- 
pOHiH)    winding.     ISy   merely    collecting   the    current    we 
obtatntd  alt«rnattn(;  cnrionts  of    electricity  i    afterwards, 
inventive  minds  added  the  commutaUir,  and   this  gave  us 
continuous  currents  of  electricity.     Finidlv,  coming  close 
to  the  present  time,  two  or  more  pairsof  separate  collecting 
rings    were    keye<l    on    the  shaft,  each  pair   being  con- 
nected  tu   so    many    of    the    armature    bars,   and   thiix 
we     obtained     two,     three,    or    multiphase     alternating 
currents.     Again,  the  question  of  preesure  was  determined 
by  the  thickness  and  number  of  arnuturu  wires  or  bars^ 
armatures  wound  with  a  great  number  of  thin  wires  giving 
faigh-prOMUre  currents,  .layat  1,000  volts,  those  wound  with 
a    few  thick   turns   giving   lowpreasuro  currents,  say  at 
100    volts.     Dynamos   xia  not   invented    nowadays:    like 
steaui-engidcs   tboy    are  designed,   each   dynamo  Ituildor 
having  his  own  idcss  of  details  of  construction,  the  dita 
for  the  same  having  been  collected  by  exjierience  and  actual 
experimeuiat  teats,  obtained  at  a  great  cu*t  of  time  and 
money,  in  many  caaes  a  score  of  ditTerently -designed  parts 
being  tried  and  condemned  before  the  right  one  is  found. 

Broadly  sneaking,  there  are  two  chief  and  entirety 
distinct  metnodn  of  supplying  and  <listrtbutinf;  electric 
power,  and  which  m^y  with  truth  bo  called  "Systems." 
Thcce  are  ( 1 )  the  Low- Pressure  Continuous-Current  System, 
and  (2)  the  High- Pressure  Alternating- Current  System. 

Ims-Vrt-miTt  System. —  We  will  deal  with  tlii*  system 
first,  as  it  is  of  less  importance  tbm  the  other.  Low- 
pressure  currants  can  only  he  uxed  tu  distribute  electric 
power  over  very  limited  areas,  the  reason  being  that  when 
electricity  is  distributed  at  a  corUiin  pressure  from  some 
central  source  there  always  must  bo  a  gradual  fall  of 
pressure  through  the  dietributing  mains,  and  this  iM  of 
iiressurc  becomes  greater  and  greater  as  the  dintancc 
from  the  source  increases.  A  system  of  water  Kervice 
affords  an  exact  analogy,  as  the  pretsuru  of  the  water 
becomes  loss  the  farther  it  travels  from  its  supply  source. 
From  this  it  is  evi<]ent  that  the  fall  of  preunre  will  have  a 
serious  effect  on  the  lamps.  In  the  last  article  but  one,  it 
vaa  shown  in  Tabulation  34  that  a  slight  fall  of  pressure  of 
only  i  [wr  cerit.  causes  an  enormous  loss  of  light,  aa  much 
u  'i^  per  cent.,  so  that  while  the  laiu|is  that  are  close  by 
the  source  of  generation  burn  brightly,  and  at  their  normal 
candle-power,  the  lamps  will  burn  dimmer  and  dimmer  as 
tbeir  position  becomes  farther  away  from  this  source.  A 
fall  of  pressure  being  therefore  inevitable,  the  best  thing  to 
do  is  to  Uy  to  reduce  this  fall  as  much  as  possible,  fly 
Ohm's  law  we  know  that  the  fall  of  pressure  along  a  wire 
is  represented  by  the  number  of  volts  necessary  to  force 
s  catUin  current  through  a  certain  resistance  in  ohms, 
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Vive  bimdred  amperes  Rowing  tbrougli  a  main  cabls 
liOO  yards  long  and  lin.  diameter,  and  having  a 
resistance  of  'tfi  ohm,  will  signify  a  fall  of  pressure 
at  the  further  end  of  -16  x  r.OO  =  8  volu.  The  current 
density  here  being  about  636  amperes  per  square  inch,  but 
this  is  only  for  one  cable.  The  return  cable  must  also  be 
reckoned.  This  gives  us  a  total  drop  of  16  volts,  which  is 
absorbed  in  sendingtbe  current  through  ihe  cable — eight  in 
the  iiosittve  cable,  and  eight  in  the  negative  -  so  that  if  the 
working  pressur*  at  the  source  be  100  volts,  and  a  lamp  be 
fixed  500  yanls  away,  connected  to  the  end  of  this  cable,  it 
will  only  receive  74  volts  at  its  terminals,  and  naturally  will 
be  useless  for  illuminating  purpose.  This  example  will  give 
an  idea  how  great  is  the  loss  of  pressure  when  bettvy 
currents  have  to  be  canied  any  considerable  distance. 

There  are  several  methods  in  use  by  which  the  low- 
preiMure    system   is  enabled    to    KUp]ily  larger  and  more 
extended  areas,  such  as  by  the  adoption  of  what  are  called 
"  feeders,"  the  three-wire  system,  thii  fivo-wiro  system,  etc., 
all  these  being  added  to  the  simple  parallel  system.     The 
simple  parallel  system  consists,  as  its  name  implies,  of  a 
pair  of  mains,  or  a  number  of  pairs,  radiating  out  in  various 
diivctions  from  the  genemting  source,  the  stiii-mains  and 
t>ranch  wires  being  tapped  olT  along  the  route;  and  since 
incandescent  lamps  only  lake  a  pressure  of  1 10  volts  at  the 
most,   therefore    the    pressure   at   the  generating  station 
must    be    that,    or,    say,    two    or   three    volte    more,  in 
order     to     allow     for     the     drop    of     pressure    along 
the  mains.      Suppose  the   station  pressure   is    113  rolta 
when   the  full  load  is  on,  and  that  there  is  a  total  fall 
of  four  volts  between  the  station  and  the  fartheat  lamp 
burning  ;  now,  when  the  loail   lightens  and  becomes,  say, 
one-half  of  the  full  loiu],  this  fall  of  pressure  will  be  only 
two  volts,  bocauso  the  current  density  in  the  distributing 
mains  is  only  one-half  of  what  it  was   before,  and  hence 
the    pressure  recpiired    at  the  station  will   now   be   111 
volts.    This  variation  of  pressure  can  easily  be  obtained 
by  a  rheostat   in    the    field    of    the  dynamo,    or  else  by 
varying  the  speed  of  the  engine.     A  simple  parallel  system 
like  this    is   of    very  little  use    iu  distributing  electrical 
power  from    central  stations,    because  the  area  it  wouUI 
supply    would   be    too    limited    in   extent;    at   the  out- 
side, it  Could  only   be   used  for  a  radius   of   200   yards. 
This  distance  is  no  more  than  would  be  suitable  for  a 
large  uDiniifactory  or  block  of  houses  where  a  private  plant 
is  put  down.     The  ilist^nce  that  a  certain  current  can  be 
carried  for  a  fixoil  percentage  of  fall  of  pressure  depends 
on  the  current  density  om|>loyod   in  the  mains ;  when  the 
density  is  high  the  distance  is  short,  and    when   low  the 
distance  is  long.     The  resistance  of  tbe  mains  is  constant 
in  value  whatever  tbe  current  may  be,  so   that  as  tbe 
current  inzreases  in  the  main  it  reijuires  more  pressure  to 
force  it  through  this  resistance.     We  arrive,  then,  at    this 
rule: 

Distance  is  inversely  «  current  density. 

This  applies  when  the  pressure  at  the  source  is  constant 
in  value,  as  it  would  bo  in  any  parallel  system  of  distribu- 
tion. The  following  distances  in  yards  have  been  c.'tlculatod 
out  to  show  various  percentages  of  fall  of  pressure  for 
various  cun'ent  densities  per  stjuare  inch  sectional  area  of 
copper  main. 

TAiiL-i-«Tto.<t  8S.  — Percentage  of  Fall  in  Prossura. 


I 


(Tunwit 
density. 

i% 

»% 

lt% 

2% 

21% 

3% 

H% 

*% 

300 

33 

06 

100 

13.') 

100 

200 

233 

•M 

40fJ 

35 

SO 

75 

100 

125 

ISO 

17S 

9D0 

BOO 

20 

40 

00 

80 

100 

ia> 

140 

160 

eoo 

16 

33 

SO 

as 

S3 

100 

116 

133 

im 

15 

30 

43 

57 

70 

SA 

100 

114 

MOO 

12 

« 

37 

(W 

62 

Ta 

87 

100 

two 

11 

■a 

33 

44 

0& 

tw 

78 

80 

1,000 

10 

'JO 

30 

40 

50 

BO 

70 

HO 

1,100 

S 

18 

27 

3(S 

45 

S4 

63 

7« 

1,200 

7 

IS 

!U 

30 

37 

45 

SS 

66 

Tbe  range  of  fall  of  pressure  is  from  1  to  4  par  cent. 
The  distauceiu  yards  signilies  the  actual  distance  of  the  lamp 
from  the  source  of  generation,  and  hence  the  fall  of  pressure 
is  along  a  length  of  cable  equal  to  twice  this  distance, 
because  the  length  of  both  positive  and  negative  cable  must 
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^  be  Ukeainto  account.  Takinathe  greututt  distance  shown — 

LoiBftly.that  ol  266  y arda — tnere  is  here  a  fnll  of  4  per  cent., 

Fm  that  if  100  vol te  wore  given  ai  the  dynamo,  only  06 

^irotlld  be  recoivei)  by  the  faithest  lamp,  bxed   266  yards 

kway,  and  this  is  with  an  extremely  low  current  deoaity  of 

300  amperes  per  square  inch.  To  employ  such  a  low  density 

would  mean  that  an   enormous  wet)tht  of  cou|>er  would 

be    sunk  in  mains  and   branch  muinv,  am)    too   ex|>enBe 

of  this  maas  of  copper  would   be  extremely  great.    To 

I  >tt«mpt  to  carry  these  mains  any  farther  away  would  make 

'  ibe  fall  of  pressure  so  much  that  the  lighting  would  be 

SBrfeeUy  worthless,  because  if   the  fall  of   pressure  was 
mibled,   and   made   8   per  cent,  it  would  only  give  a 
'  working  ludiUB  of  532  yards,  and  so  it  is  clear  that  it  is 
practically  tm[ioe8ibIc  to  distribute  power  over  any  wide 
areas,  like  a  town  of  five  or  six  square  miles,  by  luing  a 
umple  parallel  low-pressure  current  of  only  100  or  go  volts. 

{To  br  tjriittiiiieil.) 


PATIN  FLYWHEEL  ALTERNATOR. 


{Conclndnl  fnmx  frngr  -W.V.) 

Aa  complement  to  the  (lywheel  alternator,  M.  Patin  has 
Histructed  a  type  of  transformer  very  noticeable  (or  its 
btgh  ofTiciuMcy  anil  its  low  nbsnrptiori  of  current  at  tifl  luatl. 

This  transformer  is  of  the  closed  magnetic  circuit  typo. 
It  is  of  the  form  of  a  rectau)>u1ar  parallolopipcd,  Pigs.  tO 
and  1 1.     The  coila  of  the  aeuondary  circuit  arc  placed  upon 


FiQ.  10.— Patin  TmnnforiDor, 

tbe  iron  ;  the  primary  circuit  is  composed  of  eight  coila  in 
the  form  of  tubes  of  rectangular  section :  those  arc  inmilaled 
tnm  Mch  other  in  addition  to  the  insulation  of  each  turn 
of  wire.  The  magnetic  circuit  ia  also  constituted  by  two 
kinds  of  tnbes  of  rectangular  aection,  placed  parallel  to 


Fiu.  11. — Patin  Transformer. 

IMch  other  on  their  largest  side.  Each  of  these  is  composed 
of  soft  SwGdi!>b  iron  platCH,  carefully  laminated  and  cut  to 
measure,  and  covered  with  ptper  on  one  side.  These  iron 
dieats  sr0  Btamped  iu  the  form  of  the  letter  U  with  right 
an^M,BO  aa  to  give  the  least  possible  amount  of  wante 
p[«cee.  These  latter,  moreover,  are  utilised  in  the  constnic- 
tioD  of  the  amall  traiidormers  which  are  used  for  t«tt 
lamp*  in  the  central  illations. 

The  iron  sbooL!(  are  urranited  in  pairs,  with  their  meuillic 
I  touching.     A  tufricicnt  number  are  laid  together,  and 
be  edges  are  then  slightly  roundod.  This  lymem,  allowing 
ay  putting  together  or  repair,  gives  a  very  low  magnetic 
Hwietance. 

The  ehEeu  ar«  oompreeeed  between  two  cast'irofi  frame 
{ihites  bolted  securely  together,  each  baring  two  cavitioa, 


in  which  are  placed  two  porcelain  bases,  which  carry  the 
gunmetal  terminals  of  the  primary  and  secondary  circuits. 
The  efficiency  at  full  loaii  is  vary  high,  and  is  hanlly 
over  less  than  08  [jer  cent.;  the  absorption  at  uu  load  is 
extremely  low,  and  liarely  reaches  2  per  cent.  The  follow- 
ins  table  givea  the  figures  of  two  Patin  transformers  of 
4,000.  Fig.  12,  and  8,000  watte,  Fig.  13,  reepeclively. 


(.'a[woitj-  of  traDB- 
(ormer. 


4.000  watts. 


Primary    Secondary 


Voltage 

Tiitoa  of  win)   

Sii«  of  wire  .,,..... 

IjeiijftlL  of  wire 

Til  i  L'k  □  091  uf  iroa  iheeta 

Section  ot  iron 

Lose    

Bflicioncy 


2,«0U 
lOHO 

16/10 

HSOm. 


llXJ 

45 

3  X  43/10' 

29  om. 


5/10 

180cm.' 

IS  volt       0  5v*1t 

IW  per  cent. 


8.000  wttlta. 


Primary    Seeondnry 


2,400 
20;  10 


100 

30 
fi<40/W 


.'./lO 

1^  volt       0-5  volt 
B6  jicr  cent. 


*  In  parallel. 

The  frequencies  may  be  varied  between  60  to  83. 

We  may  conclude  this  description  of  the  Patin  sj'Stem 
with  the  following  results  obtained  with  the  flywheel  alter- 
nators in  two  installationsof  very  different  size,  driven  by 
diBerent  types  of  engines. 


^    1 

IIU 

«■ 

-  1 

Flu.  12.— Shoot  for  4,000-wnttTninsfoniior, 

The  first  was  driven  by  n  turbine  furnished  nitb  a 
Faescb  and  Piccard  regulator  ;  and  the  second  by  horizontal 
steam-engiue  with  variable  cut-out  of  the  Blondel  system 
(illustrated  last  week) ;  the  variation  of  voltage  when  the 
load  is  thrown  suddenly  off  is  lesa  than  2  |>er  cent. 

1 20.000 


Capacity  iu  watte iO.OOO 

Volts  at  terminala 2,i00 


Current  at  full  load — amperes         16*7 

Keaislance  of  armature — ohms  ^•R 

Number  of  field  coils    34 

Kesistance  of  fields — ohms  ...  4-8 

Number  of  armature  coils 24 

Knvolutiona  per  minute    300 

Frcijuency  60 

F.tRciency    94 

Exciting  energy — watU    1,200 

The  expenditure  of    watts  for  excitation 
included  in  the  calculation  of  efficiency. 

The  Patin  flywheel  alternator,  ol  which  an  illustration 
bifi  been  given,  now  at  work  in  the  workshops  of  M.  E. 
Boyer,  ia  of  considerably  higher  capacity  than  the  Blondel 
engine  uaed  to  drive  it,  so  that  the  elliciency  given  is  less 
than  it  should  be  if  engine  and  dynamo  were  of  the  same 
power. 


2.400 
50 
096 
104 
25 
101 
SIV 
8S 
96 
2,400 

of  field 


IS 


Fitt.  13.— Sheet  for  S.OOO.watt  Ttamiforuwr. 

The  engine  has  a  piston  0360  metre  dianteter,  0*700  in 
stroke,  speed  80  revolutions  (ler  minute.  According  to 
indicator  diagrams  taken,  the  engine  running  light  abMrbs 
G'2  h.p.  (the  pruvixional  installation  does  not  include  con- 
densers). The  engine  will  supply  2B0  16-c.p.  lamps,  indi- 
cating 30'3  h.p,,  and  360  lumps  16  c.p.,  for  386  h.p.,  or 
about  12  lamps  o(  16  c.p.  |>or  indicated  hore&power. 

The  cfticiency  of  the  engine  is  67  per  cent.,  of  the 
dynamo  94-2  per  cent.  The  illumination  is  steady  and 
brilliant  whatever  number  of  lamp  are  lighted. 

It  may  be  added  to  the  above  descciption  of  his  dynamo 
that  M.  Patin  is  now  carrying  out  teats  with  a  dynamo  for 
li-anemitting  power  by  idtetnatiiig  currents,  and  that  very 
important  resulta  in  this  direction  have  been  already 
obtained. 
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WOBLD'S  FAIB  ELECTRICAL  PLANT.* 

BV   R.    H.    PIERCE. 

(Conduded  from  page  HIO.) 

DutrilniHBn  of  Are  lAghling. — Having  indicated  the 
genbml  arrangement  in  Table  A,  I  vili  deecribo  as  bri^il)' 
a»  posiible  tfae  plant,  talcing  up  the  different  kiuda  of  aer- 
rioe  in  order.  For  the  puqiose  of  descripliot:,  we  will 
ttiride  all  the  dynamo- electric  machtneii  into  two  claKHes. 
Pint,  expo«ilioD  dynuaos,  or  macbineK  fiirui«bin)(  lervite 
to  the  expotitioD  and  operated  bp  the  electrical  engineering 
department ;  secondly,  exhibit  dynamos,  or  macbtne*  ftir- 
niahing  current  to  exhibitors  in  Electricity  Building  and 
operated  by  the  various  electrical  companies  which  furnish 
tbem  as  exhibits.  The  arc  light  plant  comprises  the  lol- 
lowing  machinea : 

Light*  Toidl 

ouch.  I]  (J  lit*. 

00    .. ,.      m) 

.      OO      IWI 

TliouiHon  Uo>tt«a    plant    2T  vxpoxitiou      .....      30      1,350 


Djrnamo*. 
^V«,*™EleotriopUnt,.{«Xi;'" 


Exc«t«or  plnnt    6  ei|>o«lian 

SUndnrd  plimt   £>«t|><H<itio>i 

13  eiixwitlon 

Fort  Wajno  plant    1  onhibit. 

I       .. 

\'i  axiioiiltion 
'" I  A  exliibit 


Brush  plant , 


300 
1.100 

-tat 

720 
34" 


baring  an  iiiaulation  of  iin.  Para  rubber  compound,  a  part 
baring  mechanical  protection  of  lead,  and  the  remainder 
being  protected  by  two  tapes  wound  in  reverse.  Ninety 
miles  o(  this  wire  ia  iiseJ.  The  circuits  in  the  main  subway 
and  in  building*  are  ol  No.  8  B.VV.G.  safety  wire,  having 
a  covering  of  74  mils  thickness  of  rubber  and  braided.  Of 
ihiii  wire  there  are  about  300  miles. 

All  arc  lamps  are  furnished  with  opalescent  or  ooal 
globes.  This,  of  course,  materially  reduces  the  candle- 
power,  but  by  diffusing  the  light  uridoub telly  gives  much 
more  uniform  and  satiafactory  lighting  than  could  be 
obtained  by  clear  or  ground  globes.  The  general  style  of 
construction  in  the  butldtnga  consists  in  suspending  the 
lamps  from  a  No,  9  W,  &  M.  iron  wire,  tho  conductors 
being  run  from  lamp  to  lamp  in  the  air.  The  lamps  are 
attached  to  hangers  which  are  insulated  both  from  the 
lamps  and  the  line.  This  method  of  construction  has  the 
advantage  of  using  the  minimum  amount  of  wire  and  doing 
away  with  all  unsightly  loops.  It  is  quickly  and  cheaply 
put  up  and  presents  a  neat  mechanical  appearance. 
The  lamps  on  posts  and  over  the  aisles  in  buildings  are 
trimmed  with  step  ladders,  except  in  Machinery  Hall, 
where  they  are  trimmed  from  travelling  cranes.  In  certain 
cues  where  the  lamps  are  hung  in  inaccessible  places,  a 
special  form  of  banger  is  used,  so  that  by  pulling  a  cord 
the  lamp  can  be  disconnected  from  the  circuit  and  dropped 
to  any  desired  height,  and  again  pulled  into  place,  without 


TABLE    A. 


BnildiiiK. 


Machinery 

„        Annex  '. 

Hortlcultunil  dome  » 

„  curtains.... 

„  pavlUou 

Aiithro^nllOKical  .  ..» 

M&nutaotiires  .,..,,.... ,..,.., 

„  oaroDBB  

Aitrieultuie , 

„        Annea  

MlnoD 

FWiorisa 

W.  PavlUoo 

UlLnois  SUle ^.., 

Tranaportalion .■••■. 

„  Anlier  .„ 

Leather 

Foteatry  

Touli  and  averse  for  main  buUiUng* 

Miioellaaooui  buddings  .> 

Total  light*  In  buildingi , 

Total  liutdo  area 


Main  Floor. 


1,497 
l.SIB 
1.113 
Rlfl 
I.IK 
1,886 
I,«87 
l.HS 
1.830 
2.023 
I.SQS 
2,lH-2 
I.9M 
1,421 
1,34G 
2,44J5 
1.470 
l.*S3 


25         —         —         —         —  — 

411  1.505 
36       856      28        - 

_         _         _         -200  951 


GaUeiy. 


.8; 


165      1..^5      *0         —         - 


3-     a 


l,49» 

1,82S 


1,004 
1,446 

446 
l,2.1'l 

31      l.Oet)      41 


__c 


87    1,743         — 
1,117    1.409   TOLoggis 


1,684 
1,964 

1,910 

89S 
1,208 
2,445 
1,713 
1.483 
1,544 


17  t:^ourta 


!6  Loggin 

8 


140 


78 


RoBoariM. 


HeJioaaie- 


—     4,977,l>05  *i.  ft. 


There  are  therefore  90  exposition  dynamos,  having  a  total 
capacitv  of  4,750  lights,  and  seven  exhibit  dynamos,  having 
a  total  capacity  of  480  lighU.  or  a  grand  total  of  99 
dynamos,  having  a  total  cnpncity  of  producing  5,230  tights, 
all  of  2,000  nominal  candle-power.  All  these  dynamos 
are  regular  direct-current  series  machines,  and  are  equipped 
with  standard  switchboards  and  appliances  of  the  respective 
systems 

In  addition  to  tho  foregoing,  there  are  in  the  terminal 
station  160  six-ampere  arc  lamps,  and  228  three  ampere 
lamps,  equivalent  to  1 64  lam]uof  2,  OOOnnminulcandlejiowcr. 
There  are  also  351  Helios  arc  lamps  attitched  to  the  incan- 
descent circuits,  most  of  thcnc  furnishing  Ugbts  to  exhibitors 
and  to  the  concessionaires  in  the  Midway  I'laisanco.  The 
groandt  are  lighted  by  1,421  lamps,  of  which  1,308  are 
upon  ornamental  iron  lampposts,  and  the  remainder,  which 
light  the  fences  and  the  south  grouuds,  upon  40ft.  wooden 
poles. 

The  i^rand  total  of  all  arc  lamps  in  the  plant  at  the  present 
time  is  equivalent  tu  3,362  lamps  of  2,000  nominal  candle 
power.  The  outside  circuits  are  all  carried  underground,  ox 
cepting  those  south  of  Machinery  Hall  and  along  the  fences. 
In  the  duct  trunk  line  and  in  all  underground  ducts,  the 
coQductors  are  of  No.  8  B.  W.G.  rubbercovered  safety  wire. 


interrupting  the  circuit.    The  device  also  does  away  with 

the  use  of  any  slack  wire. 

The  grounds  and  all  the  buildings  are  supplied  with 
two  entirely  independent  circuits.  One  set  of  evening 
circuits  has  single-carbon  lamps,  calculated  to  burn  from 
dark  to  the  closing  hours  of  the  night.  The  other  set  of 
circuits,  which  comprise  about  10  per  cent,  of  all  the 
lighting  on  the  grounds,  is  used  for  patrol,  or  all-night 
lighting. 

The  feature  ol  the  arc  lighting  is  undoubtodlv  the 
lighting  of  the  central  nave  of  Manufactures  Building. 
Here  the  lights  are  suspended  from  five  great  fixtures  or 
coronas.  The  apace  to  be  lighted  is  l,2G8ft.  long  and 
368ft.  wide.  The  coronas  are  auapended  140ft.  from  the 
floor.  The  central  corona  is  75ft.  in  diameter  and  carries 
102  lamps.  The  other  (our  coronas,  which  are  equally 
distributed  along  the  main  longitudinal  axis  of  the  build- 
ing, are  60ft,  in  diameter  and  carry  78  lights  each,  making 
a  total  of  414  lamps.  The  coronas,  which  are  made  of 
angle  iron,  arc  circular  hanging  galleries  in  which  the 
trimmer  can  walk  from  lamp  to  lamp.  They  are  reached 
by  iron  ladders  from  the  trusses  above.  The  great  arched 
roof  of  the  building  acta  ss  a  reflector  for  the  lamps,  and 
the  lighting,  a«  it  appears  to  the  eye,  is  absolutely  uniform. 


I 


Starth-li^Ut.  —  Tbvn    an    at    preHnt    iRsUlled    fuur 
SchucVert  iMrch-lightfi  oa  the  four  eoniera  of  the  Manii- 
[factnns  Building.     TbeM   lamga  are  njwratetl    frDin   tho 
'I80-k0o«att  120- volt  Si«iiienB  dyn^nin  in  the  Britiah  aectioii 
in  Machinery  Hall.    Two  lampi  are  of  150  nrngierps,  one  of 
100  amperes,  and  one  of  60  amporcs.     Tb«  diameters  are 
respectively  GOiii.  Ilin.,  36in.,  and   34in.    The  GOin.  lamp 
on  the  oorth-weiit  corner  i*  the  Largeit  and  most  |)owerful 
ever    biiilt,    and   givM  a  beam   havine  an   intenaitv   of 
194,000.000  c.p. 
JneandescerJ  Plant. — All  but  a  small  portion  of  the  incan- 
,  deeoeiit  lighting  of   the  ezpoaition   is  supplied   from    the 
'Weslingboiite  jtiant.     This  plant  comprises  12  10,000  li||;ht 
I  dynamoe,  six  of  which  are  directly  connected  to   1,000-h.p. 
.anginea  and    six    are  belt    driven,  and    two    4,0001ight 
^dynamoe,  aJao  belt  driven.     AU  theae  dynamos  fnrniiti  a, 
,«uir»ntof  3,300  volu  E,M.F.,  and  are  com|>ound  wound. 
Each  4,000-litrhl  machine  has    iu   own    exciter,  but   the 
13    10,000-]ig)it«rii  have   their    fields    exciud    by   three 
,  100-b.p.  excit«r*,  which  are  operated  in  mattiple  arc.  These 
machines  are  all  connected  to  an  immense  switchboard, 
which  is  the  most  striking  object  in  the  electrical  plant. 
This  switchboard,  which  is  of  white  marble,  is  aiTBnge<l  in 
{two  storeys  or  sections.     The  lower,  or  dynamo-board, 
;  eonlrols  all  the  dynamos.     Each  large  alternator  is  a  double 
machine  having  two   indejwndent  armnturGs,  bo  that  the 
board  pi'acticatty  haa  connuctiom  for  26  alternators  and  five 
cxdccrx.     The  three  targe  exciters,  which   are  compound 
wound  for  2(iO  volts,  are  connected  to  a  tbreebat   'bua 
mt«ni,  which  feeds  the  fields  of  alt  the  large  dynamos. 
Tbo  second    storey    of    the    board    is    the   circuit-boanl, 
carrying  iustmmenta  and  switches  for  40  circuits  or  feederf., 
uid  the  whole  system  is  to  iirrangeil  that  any  dynamo  can 
beeonnected  to  supply  current  to  any  of  the  40  feeders. 
The  1'2  large  machtnco  are  wound   for  only  7,200  atterna- 
tiona  ]>or  ininutc,  thus  supplying  current  which  can  be  used 
with  perfect  siiccees  in  snpptying  arc  lighu.    Each  targe 
machine,  as  before  stated,  has  two  independent  armaturea. 
These  armatures  arc  so  connected  that  the  two  circuits 
from    each    dynamo  carry  current  diflferinp;  in    phase  by 
90deg.,  so  that  any  of  the  targe  machines  may  be  used  to 
furnish   current  for  operating  either  incandescent  or  arc 
lamps,  or  two-phase  motors,     The  dialributioD  of  incan- 
descent lighting  is  shown  in  the  following  table  : 

Exposition    Lichtinu. 
Lighting  liuidt  of  Buitdinfft. 

LlshU. 

AdmlnlHrAtina    3,949 

AmtCulluro  7'JS 

>nMiP  Hall,  Casino,  nnd  IVriktj'le  4,132 

Gallery  t'ioe  Arta  and  Anneiea  »........._ I7.T74 

Uanolactur«a  _ 1,113 

Uaeblnery  Hall  and  Annex ,.• 1.772 

Woman^  S.272 

MbRcltnneoiM  .....■■ COM 

T«iMl  inoide  lighta  37.794 

KiitTwr  or  DftornttM  LiglUiai/. 

Bmid  anil  lMid{[c«  ,. „.  !(,3.11 

Coraict  and  dome  o(  AdniiniatralJon %fH9 

Other  coinlco* - .    ., S,786 

llrand  lotHi  oitwMtloii  ll)-liU    .. f^.tXiU 

CatUrarl.  Lighliug, 

DnildlnK*  ol  ulntcD  and  governments- t  8M| 

Uulldiii);*   of   concesstonairsa  and  «ihlbitors  In  Uidwav 

Plaisane*  3,4I« 

BaiMinEii    of    ooncetaionaitee  and  exhibitors  in  Jaektofi 

Park   1,847 

EibibiliMB  and  concoanenaire*  in  expoaition  building*  ...      7.408 

Total  oonlrscl  liKhling 10,712 

Uraiul  total     .  , S.i,6?J 

The  circuits  or  feeders  are  ealculat«d  for  a  loai  not  to 
exceed  10  [ler  cent.,  each  circuit  being  provided  with  a 
Sliltwell  regulator  capable  of  increasing  or  decreasing  the 
inilial  pressure  on  a  circuit  fl  \»i  cent.  All  circuits,  ex- 
eepliiig  one  to  the  south  grounds,  are  run  entirely  under 
gronnH  The  cables,  from  the  switchboard  to  ooiiveitera, 
are  ail  duplex  Waring  cables,  exe«|it  in  the  main  subway, 
where  Grimshaw  lubber-covered  wire  is  run  un  insulator*. 
All  eouvertert  are  placed  in  fire  and  walerpr^f  piU  jusi 


oiitaide  the  buildings,  and  the  secondary  wires  are  led  into 
the  buildingn  in  vitrified  tilo  duct.  The  largest  converter 
used  has  a  ca)iaeity  of  200  lights,  and  nearly  ull  are  of 
that  siite.  Kvery  converter  on  the  ground  has  its  own 
independent  secondary  circuit,  so  that  no  trouble  upon  a 
secondary  or  inside  circuit  could  ever  put  out  more  than 
200  lights.  The  secondary  wiring  is  controlled  in  all 
cases  by  switches  and  cut-outs  located  at  poinu 
where  wires  enter  the  buildings,  and  the  circuits 
are,  in  general,  distrlbated  from  asbestoo- lined  boxes 
iu  which  tlie  cut-outs  and  switches  are  bunched 
at  centres  of  distribution.  The  inside  wiring  is  done 
entirely  with  the  best  grade  of  Grimshaw  niblMM'-covered 
and  taped  wire,  and  the  wires  are  run  almost  entirely  in 
standard  moulding  or  in  interior  conduit.  The  lamps, 
which  are  of  105  volts,  are  all  the  new  stopper  lamp  of  the 
Westingbouso  Company.  The  general  standard  of  the 
exposition  lighting  for  lamps  suspended  at  the  ordinary 
height  from  the  floor  is  40  square  feet  of  floor  surface  per 
IG-cp.  lamp,  but  inasmuch  as  the  plant  presents  almost 
every  variety  of  an  incandescent  lighting  problem  that  can 
be  thought  of,  the  intensity  of  lighting  varies  greatly, 
ranging  from  18J  square  ieet  per  IB-cp-  lamp  in  the 
Gallery  of  Pine  Arts,  and  7J  square  feet  |>or  l^.p.  lamp  in 
the  smallest  gallery,  to  3,700  square  feet  per  l6-c.p.  Ump 
for  the  system  of  patrol  lighting  under  the  floor  of  the 
Manufactures  Building.  The  most  novel  lightiitg  is  the 
lighting  of  the  tanks  in  the  fisheries  Building,  the 
aquaria  being  lighted  only  by  invisible  lights  shining 
through  the  water  of  the  tank.  The  most  brilliant 
lighting  is  the  lighting  of  the  Gallery  of  Fine  Arts, 
where  the  lam|is  are  placed  in  reflecting  screens  arounil 
all  sides  of  each  [licture  cullery,  the  lights  being  only 
tHin.  from  socket  to  socket  for  nearly  two  milts  of  screens. 
The  6neit  lighting  is  undoubtedly  that  of  the  Adminis- 
tration Building.  The  lighting  of  the  interior  is  wonder- 
fully uniform,  and,  in  conjtinction  with  tha  exterior 
decorative  lighting,  forms  probably  the  most  difiicult  and 
beautiful  piece  of  incandescent  lighting  ever  executed.  In 
the  incandescent  ligbtitig  of  the  exposition  it  tins  t>eeu  the 
aim  throughout  to  avoid  display  lighting,  but  to  secure 
sufficient  and  uniform  illumination,  and,  where  the  tights 
have  been  placed  for  ilecorative  efTects,  to  place  them  so  as 
to  be  inconapicuoiiR  by  day,  and  to  bring  out  at  night  the 
decoration  or  lines  of  the  buildings.  Wall  sockets  have 
been  largely  used,  and  stilT  pendant  fixtures  have  bMU 
used,  but  in  one  building  simple  clusters  hang  from  flexible 
cord  being  almost  universally  used.  This  method  of  con- 
struction proves  very  satisfactory,  and  has  the  advantage 
of  being  easily  und  quickly  iniitalled,  so  as  to  always 
present  a  mechanical  ap[>uaraiice.  It  is  esksily  maiutained, 
and,  what  is  im]M>rtant  in  an  exposition,  the  iiosilion  of  the 
lights  cjin  be  easily  and  quickly  changed  without  disfiguring 
or  damaging  the  ceiling. 

In  addition  to  this  lighting,  the  Siemens  and  Halsko 
Company,  of  Berlin,  has  installed  the  following  incandescent 
linhU:  Wooded  Island,  120,  26  c.p. ;  Choral  Uall,  1,740 
lights,  equivalent  to  2,463  lampe  of  16  c.p.  \  terminal 
station,  567  lamps,  16  c.p.,  being  equivalent  in  ail  to  3,117 
lamps  of  16  c.p.  This  makes  a  total  of  all  incandescent 
)^im]>s  of  equivalent  of  68,7ti9  laBi{is  of  16  c.p.  The 
Siemens  and  Halske  lights  are  operated  from  a  generator 
in  the  (lerman  section.  Machinery  Hall,  having  a  oapuity 
of  700  kilowatts,  and  furnishing  current  to  the  tifAt  oaina 
of  440  volu.  The  lampe  upon  Wood«d  Uand  are 
operated  in  series  of  four,  and  incandesotnt  lamps  in  tlw 
buildings  are  operated  \i\iou  a  Sve-wirs  sjrstem  with  equal- 
ising motors  at  the  centres  of  distrilmtion.  The  [e«dei« 
are  of  armoured  cable  laid  direct  in  the  ground.  This 
plaiil  is  interesting  as  illustrating  the  difference  between 
Eurojtean  and  American  practices,  and  is  the  only  plant  ol 
its  kind  in  practical  operation  in  this  coontry. 

Powff. — Although  the  electric  lightin)^  has  been  c»rri«d 
out  OR  a  scale  never  before  approached  in  an  exposition,  it 
is  in  the  transmission  of  power  that  the  advance  of  the  art 
of  electricity  is  most  conspicuously  shown.  With  the  ex- 
ception of  the  power  in  Miichinory  Hall,  and  a  portion  of 
ibe  {lowcr  iu  ihe  Mines  and  Mining  Building,  all  the  power 
which  is  transmitted  from  the  gT«at  power  plant  is  trsss- 
mitted  by  electricity,  and  oveu  iu  Machinery  Uall  p) 
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operatea  the  great  cranes,  the  elevators,  and  n  part  of  the 
muin-liriG  ttiaiting.  CircutU  aro  bo  arranged  that  power 
can  W  htul  in  imy  bnildinf;  and  in  any  portion  of  the 
ground*.  The  gonumling  plant  in  Machinery  UaU  com' 
prises  tbo  machinos  shown  in  the  follonin};  Uble : 


M*ko. 


GK.-(aKATOBS, 

No.  of  V- IV    Volt-  ToUl 

Kon.    '^""   age.  KW. 

'Eipoaitlon:  M.\thcr  .._ 2    22S      SM  450 

M»lher 2    130      lUW  2*0 

"C*a".- 4      »l>      OH)  .-HO 

"C.  AC." 2      HO      -iW  IfiO 

Eddy 4    186i    SBO  746 

WwtiDfrhoiiw  ...  I    973     S60  373 


Exhibitor! :  National    I  80  000  SO 

.1«nii«y   I  40  flOO  40 

Woslern  Elootrio  2  137*  2«)  27S 

Wood I  VAI  OOO  1^ 


•2,iS9  kilo  watt  H. 


&1S  ki1uwatl«. 


_ptia: 


Om>d  total  ..,;_.„..,.„.....„ _ 3.804  kilowutif. 

Making  a  toUl  generating  capacity  of  3,239  kilowutt*.  or 
.1,070  o.b.p.,  (or  oxposition  uae,  and  515  kilowatts  or  690 
e.h.p.,  (or  oxbibitoni'  tine — a  gruid  lotid  goiieratiiig  ctjiocity 
ol  2,804  kilowatt*,  or  3,r>SA  e.h.p.  All  the  }<enerators,  except 
two  80-kilo(ratt  machinon,  which  Mipply  the  power  for  the 
elevators  in  AdminiKtration  Bnildiiig,  are  regular  atreet 
railway  generators,  wound  lor  SOO  viilu,  with  a  guaran 
t«ed  K,M.F.  of  550  volts  at  full  loud.  Each  ty[>e  of 
machine  has  ite  own  independent  tu-itchboard,  but  relay 
ctrcQita  are  run  between  boards,  so  that  in  caee  of  emer- 
gency ihe  fcederH  from  one  board  can  be  fed  from 
tbo  generator!  of  another.  The  circuits  are  run  in  the 
main  subway  and  upon  the  stnicture  of  Ihe  elevated 
railway.  The  feoderc  and  mains  consume  ISO.OOOft. 
of  No.  0000  wire,  B.  &  S.  Kniige,  19,000tt.  No.  000 
B.  &  S.  wire.  12.000(t,  No.  0  B.  &  S.  gauge,  and 
24.000ft.  No.  I  B.  A-  S.  wire.  This  is  exclusive  of  the 
distributing  mains  niDning  to  the  various  motois.  AH  the 
wire  is  rubber  covered  and  braided,  the  No.  1  wire  having 
g^in.  thickness  of  rubber,  and  the  larger  Giees  are 
covered  with  Jiu.  Lhicknets  of  rubber.  The  cable  is  of 
the  make  known  as  the  K.  M.  W.  The  molois  used  by 
the  Ex{)Oeition  Company  are  all  supplied  by  the  General 
Electric  Company,  with  the  exception  ot  two  I50h.p. 
WtwtinghouBo  motors  operating  shiifting  in  the  Mines  and 
Mining  Building.  Exhibitors  provide  their  own  motors  of 
auch  type  as  they  wish.  The  applications  of  electric  power 
are  atinofit  universal,  ah  electric  motorx  aro  used  to  operate 
almost  every  kind  of  oiacbine  in  use  by  ihe  exposition,  or 
displayed  by  exhibitors.  The  distribution  of  light  and 
power  as  shown  in  the  tables  is  exclusive  of  the  electric 
power  consumed  iu  the  Electricity  Building.  This  building 
consumes  all  the  electricity  generated  by  llie  machiims 
designated  as  exhibit  roacbino*.  the  electricity  being  used 
for  light,  beut.  and  |>owor,  am)  (»r  producing  the  many 
electrical  cfTecta  displayed  in  the  Electricity  Building. 

Eheiuc  Latmthis  and  t'Uctrk  FrnttilaiTu. — The  four 
lAO-kilowatt  Edison  dynamos  furnish  current  for  opeiuting 
the  electric  fountains  in  the  evening,  and  for  charging  the 
Storage  batteries  of  the  electric  Laiinchex  ufter  10  o'clock  at 
night.  Each  foantain  is  illuminated  with  19  80  ampere 
Knowlos  arc  lamps,  requiring  in  all  300  kilowatts,  or 
400  o.b.p.  Tbe  launches.  58  in  all,  are  each  C(iuip|>ed 
with  a  motor  of  -1  h.p.,  operated  by  a  storage  battery  of  7>i 
cells.  Tbe  circuits  of  both  fountains  and  launches  aro  of 
Edison  underground  tulnng,  and  are  arranged  as  a  three- 
wire  system. 

Jntmnuirai  Anffiuy.— Although  it  is  not  a  part  of  tho 
plant  in  Machinery  Hall,  a  description  ot  tbo  electric  plant 
wonld  not  be  complete  without  a  reference  to  the  electric 
intramural  railway.  This  road  is  the  finest  elevated  electric 
railway  ever  eimstructed.  Tbe  feLstion  has  a  generating 
capacity  «1  X.TOO  kilowatts,  or  .'>,000  e.h.p.,  including'  the 
largest  railwuy  gcnemtor  in  Ihe  world,  raled  at  1,500  kilo- 
watts, or  2,000  u.h.p.  The  road  bus  6j  mites  of  single 
track,  and  i«  instuilcd  with  ■  thinl-nil  syntem.  The  care 
■re  regularly  run  in  trains  of  four,  each  having  a  capacity 
~  IM  b.(i.,  with  a  speed  of  25  miles  an  hour. 


ImtaUatiem  Hula  fflnrf  l-aspeetitm. — Tbe  installation  of  the 
electrical  plant  throughout  has  been  carried  out  according 
to  tho  rules  known  as  the  national  code,  which  whs  accepted 
as  tho  staniUrd  by  Lhe  inauiance  auxiliary  coramittee.  This 
code  has  boon  mudu  [urtand  jmi-cel  of  all  spccificulions  and 
contracts.  More  than  oidinary  care  has  been  exercised  in 
inspection,  Each  large  building  ha.i  had  a  speci.il  inspector, 
as  well  as  each  principal  branch  of  the  work.  Working  plane 
were  made  showing  the  location  of  every  lamp,  either 
arc  or  incandescent,  except  where  lights  were  located  in 
exhibitors'  spaces  or  pavilions  of  which  detailed  plana 
could  not  be  obtained,  and  in  these  cases  the  plans  show 
circuits  up  to  the  cutouts  in  exhibitors'  spaces.  The 
contractors  for  incandescent  lighting  were  required  to 
submit  for  approval,  in  all  cases,  working  plans  showing 
details  of  cut-out  boxes,  and  arrangement  of  circuits, 
showing  each  light,  and  having  marked  in  figures  the 
length  of  each  circuit  and  the  gauge  of  the  wire.  Four 
prints  were  made  of  each  plan,  tho  contractor  and  exposi. 
tion  each  keeping  one  print  as  a  record,  the  third  print 
being  given  to  the  foreman  of  the  contractor  as  a  working 
plan,  and  tho  fourth  being  given  to  the  Exposition  Com- 
p)any's  inspector,  whoso  duty  it  was  to  see  that  tho  work 
was  installed  according  to  the  [ilan  and  national  code, 
and  in  a  workmanliko  manner.  Although  the  making 
(if  complete  wiring  plans  has  apiwrently  never  been 
consiilered  necessary  by  aivhitecte,  it  was  found  to  be 
tho  only  way  in  which  a  work  of  this  magnitude 
and  variety  could  be  thoroughly  inspected,  and  the 
results  obtained  wei-e  moat  satisfactory.  The  inside  wiring 
almost  always  tested  out  |ierEectly  clear,  with  very  high 
insulation,  and  when  the  lights  were  thrown  out  by 
thousands  for  the  first  time,  the  inside  wiring  was  almseS 
absolutely  free  from  "  bugs,"  and  if  there  were  any  they 
were  so  easily  removed  that  their  presence  was  never 
noticed. 

Much  that  would  be  of  interest  cannot  yet  be  written, 
lor  the  efficiency  ol  the  various  machines  is  yet  to  bo  deter- 
mined by  tests,  and  the  length  of  this  paper  does  not  aalmii 
of  going  into  details  of  construction  ;  but  I  will  conclude 
by  enumerating  a  few  points  to  which  I  would  especially 
direct  the  attention  of  auch  as  may  wish  to  draw  uouolu- 
siouB  from  tbe  inspection  of  the  electric  plant. 

1.  The  great  saving  of  space  to  be  made  by  the  use  of 
the  direct -coupled  dynamo. 

2.  The  advantage  of  the  adoption  of  a  central-station 
system  having  machines  of  one  type,  and  large  units  suit- 
able for  supplying  both  arc  and  incandescent  lighta  and 
power  service  frnm  the  same  conductors. 

3.  The  advantages  in  series  arc  wiring  of  construction 
and  devices  which  do  away  with  slack  wire,  .ind  admit  of 
more  mechanical  cotistructiou  and  a  neater  appearance  than 
is  generally  obtiiined  in  this  class  of  work.  < 

4.  Tho  possibility  of,  in  all  cases,  doing  mechanical 
work  and  at  the  same  time  having  all  conductors  accessible. 

5.  Advantages  to  be  gained  by  the  use  of  iron  pi[>ea  aa 
an  interior  conduit,  not  only  at  a  matter  of  lufety,  but 
economy. 

6.  The  advantages  of  an  inspection  of  electrical  work, 
not  merely  by  making  electrical  measurement  after  the 
work  is  completed,  but  by  having  practical  men  seo  that 
the  work  is  niuchunically  [lerfect  as  tbe  work  is  being  done. 

7.  The  great  advantage  of  having  complete  detailed 
working  plans  of  wiring  construction,  in  order  to  be  sure 
that  tbe  work  is  properly  laid  out,  and  is  installed  as  it  ia 
laid  out ;  and  in  order  that  the  work  may  be  at  any  time 
easily  maintained  and  readily  changed  or  repaired  by  any 
intelligent  workman. 


ElactrlidtF  for  Canal  Boats.^It  is  stated  that 
experiments  on  a  tolerably  large  scale  are  now  being  made 
on  tbe  Erie  Canal  with  a  view  to  seeing  how  far  the  electric 
trolley  may  be  applied  to  the  propulsion  of  veasela,  The 
Westinghousu  people  are  erecting  a  tine  over  tbe  section 
from  lioehester  to  Weatjiorl,  New  York,  whilst  the  General 
Electric  Company  are  rcsixmsible  for  a  lunglh  of  three 
miles  west  of  Albany,  New  York,  on  which  tho  oxporimonts 
aro  carried  on.  A  maximum  speed  of  five  miles  [>er  hour 
it  aimed  at. 
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A  NEW  INCANDESCENT  ARC  UGHT.* 

ISY    L    B.    HARKS,    M.K. 

Electricol  1it«nture  i«  re{>lcte  with  ttutliea  of  the  incan- 
deaoent  lamp  a>  m  HOiirce  of  artificini  illiiininaUon  ;  the 
perforroancea  of  arc  lights  uniler  a  groat  vnrioty  of  oondi- 
tiont  liAve  aUo  been  tiubiinhed  from  time  to  time  ;  bill  the 
anbjoct  of  the  so-callod  incanilMconl  arc,  singularly,  has 
receivwl  little  or  no  attention. 

In  view  of  this  fact,  it  hJis  seomo'l  desirable  to  report  at 
onee  on  a  series  of  investigations  which,  though  still  in- 
complet«,  have  dbclosed  some  remarltsbly  interesting  and 
important  phcnomon*  with  reference  to  ■  new  form  of 
iocuidescent  arc  light.  The  cxiieriments  haro  been  carried 
on  far  enough  to  demonstrate  that  this  source  of  illumina' 
lion  is  wo  gentrii.  Wbiio  posscwiiiK  the  main  charncterisiica 
of  the  ordinary  arc,  it  is  also  akin  to  the  incandescent  light, 
aod  mar  be  said  to  constitute  a  moAti  between  these  two. 

The  T^icai  Infandaeenl  Arc. — The  iiicjindescent  arc  has 
b«en  described  as  one  in  which  the  "  two  electrodes  arc  in 
imperfect  contact,"  the  current  thereby  meeting  with  a 
high  resistance  and  producing  heat  efiects,  which  manifest 
tfacBueWea  in  the  incandescence  of  one  electrode  and  the 
fonnation  of  a  number  of  very  smsll  arcs  between  the 
uneven  piirU  of  the  electrodes  in  contact. 

On  this  principle,  Koyiaer,  Werdcrniann,  Joel.Tommasi, 
and  otbera  constructed  UmpH  years  ago,  but  for  well-known 
nasooa  none  oE  those  "semi-incandescent"  tnmi>«,  as  they 
wm  called,  found  much  practical  application.  The  Sun 
Ump  of  Clerc  and  Bureau  was  a  mndificalion  of  the  others, 
the  arc  im|un^n^  on  the  surface  of  a  block  of  marble  or 
condcoacd  magnesia  between  the  tiiia  of  the  electrodes. 
In  this  form  there  wus  a  rapid  waste  of  the  non-conducting 
sabdUnce  intcqwsod,  and  a  diminution  in  the  efficiency  of 
the  light. 

The  Kev  ttieandcscenl  //rr.— The  incandescent  arc  to  be 
treated  of  in  this  paper  dilTers  radically  from  any  of  the 
iorms  alluded  to  above.  In  it,  the  electrodes  are  not  in 
conl*ct,  while  the  current  is  indireelly  used  in  maintaiuinK 
all  tlie  inrodiKls  of  disintegration  of  the  carbon  in  a  state  of 
ineuideacence  or  opalescence. 

The  arc  is  encloeed  in  a  sm&tl  envelope,  which  is  made 
of  highly  r«fractory  glass.  The  envelope  is  closod  at  the 
bottom  ami  provided  on  top  with  a  meul  plug  having  an 
opening  in  it  just  large  enough  to  admit  of  the  fectl  of  the 
upper  dectrodo.  A  fireproof  plug  of  asboetos  pulp  insulates 
t£a  meUd  from  the  glass.  A  vsTvo  in  the  plate  allows  the 
(yUFMa  ol  gas,  but  prevents  ingress  of  the  air.  With  this 
ooiiatruction  the  operation  of  the  lamp  will  he  as  follows  : 
Upon  the  closure  of  the  circuit,  and  the  Bpringing  of  the 
arc,  tbe  air  in  the  enclosing  envelope  is  roblied  of  its 
oxyjten,  the  latter  uniting  with  the  carbon  of  the  electrodes 
to  form  CO  and  COj  gases.  The  gases  are  brought  to  an 
exceedingly  high  temi>erature,  at  which  they  mainUin  the 
carbon  vapour  issuing  from  the  arc.  This  vapour  is 
depwited  in  the  form  of  a  thin  coating  on  the  internal 
anrface  of  the  glaas  chiimljor.  The  expansive  force  of  tbe 
ntrm  may  become  Bufliciuntiy  great,  if  no  means  of  egress 
DO  provide<J,  to  rupture  the  onveloiw ;  hence,  a  small  safety 
vairo  is  iiroviiiod  for  their  outflow.  The  only  poeaibility 
of  ingreas  of  air  is  ihtougli  the  narrow  space  between  the 
poaitjve  carbon  and  the  ping ;  ex|ierience  lias  shown  that 
after  the  temperature  has  been  raised  beyond  a  cerUiu 
point  the  amount  of  air  that  enters  in  this  way  is  inappreci- 
able :  in  any  event,  the  oxygen  ie  immediately  converted 
by  combination. 

It  is  important  that  the  enclosing  glass  envelope  be  as 
amall  as  possible,  for  the  conservation  of  tbe  radiant  energy, 
and  hence  the  efficiency,  will  do|teiid  largely  u|>on  the  sise 
of  lie  chamber.  The  heat  which  in  the  ordinary  arc 
light  is  dissipatod  in  the  air  is  here  coDBervod,  and  raises 
lie  temperature  of  the  enclosed  gases  and  vapour  ol  carbon. 
The  proper  conditions  being  fulfilled,  the  lamp  mainUiiis 
Ha  maximum  efficiency  shortly  after  the  current  has  I^een 
psuaed  through  it,  and  glow*  like  the  incandescent,  with 
tbe  brilliancy  ol  the  arc  light.  The  arc  projwr  is  scarcely 
visible,  but  the  entire  contonU  ol  the  chamber  soem  to 
be  luminous,  giving  the  appearance  of  a  solid  cylinder 
ot  light 
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The  pressure,  as  well  as  the  temperature  of  the  ondo 
gases,  has  a  very  important  bearing  on  the  jierformance 
the  lamp,  and  affects  to  a  marked  degree  the  character  of 
the  carbon  deposit  on  the  glass  chamber.  At  this  date  no 
definite  figures  can  be  given,  but  il  appears  that  a  high 
tension  is  absolutely  required  to  give  good  results.  Tbe 
struclnre  and  constituency  of  the  electrode  are  also  pre- 
eminently important.  Absolute  purity  of  the  carbons  ia 
imperative.  Investigators  in  this  field  have  apparently 
found  il  impossible  to  obtain  all  the  rcipiiaile  conditions. 
Beardsloe  mentions  a  tyi>6  of  lamp  similar  to  the  one 
under  discussion,  but  whether  the  size  or  character  of 
the  arc-enclosing  chamber,  the  nriture  or  management  of 
the  gases,  or  the  iiiulily  of  the  electrodes,  or  other  features 
made  hia  arrangement  impraoiicabie,  is  not  recorded. 
Suffice  it  to  say,  tbe  comparatively  poor  grade  of  arc  li^ht 
c*rhon  manufactured  10  years  ago  would  alone  explain  his 
failure. 

Il  is  intwealing  to  note  here  that  attempU  have  boon 
nuide  at  various  times  to  save  carbons  in  arcs  by  excluding 
the  oxygon  of  the  air,  Baxter  devised  several  forma  of 
arc  Ump  with  this  object  in  view.  The  subject  baa  been 
more  recently  referred  to  by  Thompson.  These  exiwri- 
monte  were  attended  with  little  practical  success,  not 
because  the  desired  ends  wore  inleasible,  but  probably 
becatwe,  as  in  the  case  of  Beardsleo's  apparatus,  alluded  to 
above,  one  or  more  ol  the  requisite  cmuJitions  had  not 
boon  attained.  It  ai)pcars  that  the  B.iving  in  life  was  more 
than  counterbalanced  by  the  loss  in  light  The  "incan- 
descent effect "  was  absent,  and  Ihe  unstoailinosii  of  the  arc 
itself  was  fatal.  The  result*  were  almost  identical  with 
those  obUinod  wheii  the  arc  is  formed  in  raaio.  In  this 
case  there  is  a  tendency  of  the  carbon  to  deposit  as  a  soot  on 
the  sides  of  the  vacuum  chamber,  an  effect  consequent 
upon  the  vapourised  carbon  in  the  arc  being  carried  off  and 
condensed  again  M  soon  as  the  vapour  escapes  the  heal  of 
the  arcntreatu.  , 

But  the  requisite  conditions  hereinbefore  named  being 
once  atUinod,  the  arc  is  really  a  beautiful  phenomenon. 
It  differs  in  many  r6S[>ect«  from  the  arc  in  open  air,  being 
es[Jeciaily  steadier  than  the  latter.  Tbe  light  emanaling 
from  the  incandescent  va[>our  of  carbon  appears  to  issue 
from  all  parU  of  the  small  enclosing  envelope,  the  area  of 
the  source  of  illnminatiou  being  limited  only  by  the  sixe  of 
tbe  chamber. 

Elfin'ncy  j1/fa«/iT7nTi(.<.--Meaaureiuoiit«  of  the  efficiency 
and  candle-jMiwer  of  the  light  were  matie  in  the  laboratory 
of  Cornell  TJniversity.  The  method  employed  in  making 
the  efficiency  tests  was  that  useil  by  Nakano  in  determining 
the  efficiency  of  the  arc  lamp,  and  subsequently  by  the 
writer  in  an  investigation  on  arc  light  carbons.  The  ratio 
of  luminous  to  total  radiation  of  the  lamp  was  taken  at 
different  angles  below  and  above  the  horiEontal.  The 
value  of  the  mean  hemispherical  ofGcioncy  is  found  to  be 
8-4  per  cent.  The  motn  efficiency  of  the  ordinary  arc  is 
about  10  per  cent.  The  mean  efficiency  of  the  incandescent 
lamp,  according  to  Morrilt,  is  rather  below  than  above  5  i«r 
cent.  The  value  obtained  in  the  tost  of  this  new  light 
therefore  lies  between  those  of  the  two  present  forma  of 
electrical  ilhimir.ation,  approaching,  however,  more  nearly 
that  of  the  arc.  While  it  is  true  Ihjl  the  average  officiency 
of  the  electric  arc  in  open  air  nets  about  10  per  cent.,  it  is 
questionable  whether  in  commorci.il  practice  in  this  country 
this  value  is  often  reached.  The  writer  h«  made  testa  o( 
a  standard  brand  of  arc  light  carbon  whore  the  efBciency 
was  only  7  J  per  cent.  -  .  .  „ 

Tosts  were  made  to  determine  the  effect  of  mitially 
coaling  the  internal  surface  of  the  cylinder  with  various 
ingrodionUt  other  than  carbon.  No  marked  difference  in 
Ihc  oHieioncy  was  discovered.  The  distribution  ol  light 
diflers  considerably  from  that  of  tlie  ordinary  arc. 
E»]iecially  is  this  true  at  angles  ';;roater  than  50deg.  below 
the  horiiontal.  To  the  naked  eye  the  intensity  of  luminous 
radiation  does  not  seem  to  vary  much  from  20deg.  to 
60deg.  below  the  horixonUl,  white  in  the  arc  the  change  is 
very  marked  botwoon  thuxe  limits.  Tbe  resulii  of  tetts 
ahow  that  the  mean  honiisphcrical  caodleiwwor  of  lie 
ordinary  arc  avers^es  about  ttOO;  the  maan  vatU 
candle  '81,  or  883  candles  per  oledrical  hone-po* 
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THE  B.  A.  MEETING. 

Prom  Kdinbarc;h  to  Nottingham,  tbou(;b  twelve 
moiitbs  iuterveue,  is  the  cry  of  tbe  British  Asso- 
ciation,  whose  annual    meeting  oommencca    next 
Wednesday  at  the  latter  town.      Lt  was  in  18(56, 
under  the  presidency  of  Sir  William,  then  Mr.  W.  B. 
Grore,  a  man  whose  name  wilt  live  long  in  scientific 
history  as  one  of  tbe  lirst  to  attempt  the  centralisa- 
tion rather  than  tbe  divei-sifying  of  scientific  thought, 
when  the  meeting   previonsly  mot  at  Nottingham. 
A  very  interesting  Htudy  might  be  fonnded  upon 
tbe  cyclic  tendencies  of  scientific  discussion.    The 
rampant  subject  around  tbe  year  1806  waa^lredging. 
Since  then  we  have  had  other  Hubjecta  much  more 
prominent,  among  which  electrical  matters  shine 
conspicuous.     Deep-sea  sounding  and  dredging  are,     h 
however,    by   no    means    nniiiiportaut   subjects   to     | 
the  eicctriciau,  especially  to    those   of   the    craft 
who   are    engaged    in    cable   work.      They    must 
know  Boraetbing  of  the  depth  of  water  and   the 
character  of  the  bottom,  and  tbe  more  they  know 
the  better  for  their  work.     Perhaps,  if  the  truth 
was  known,  such  expeditious  as  those  of  the  Silver- 
town  Company  to  the  African  and   American  coasts 
have  done  more  to  delineate  the  surface  of  the  ocean 
bed  around  these  coasts  than  all  the  govemmcntB 
combined.  In  this  connection,  ihen,  the  work  of  the 
British  Association  in  fostering  expeditions  of  tbe 
"Challenger"  kind,  cannot  fail  to  deserve  recog- 
uition.     From  1886,  coming  to  1893,  we  are  fain  to 
ask  if  there  seems  to  be  foreshadowed  any   ira- 
portaQt    subject  which   will    be  discussed    in   tbfi 
interests    of  electricity,    and,    in    answer,    to    say 
there    seems    to    be    none.    That    there    will    be 
some  papers  discussing  questions   relating  to   the 
borderland    of  science   is  known,  but  for  all  prac- 
tical purposes  anything  said  of  this  dreamland  is 
only  of  passing  interest  to  the  world  of  to-day.    The     fl 
real  knowledge  obtained  is  small,  even  if  there  bo 
any  reality,  the  attempt  to  investigate  being  more 
from  the  desire  to  form  theories  to  fit  facts  rather 
than  to  classify  facts  and  obtain   laws.     Was  it  not 
Max  Midler,  in  hia  admirable  lecture  on  the  "  Science 
of  Language,"  who  describes  all  science  as  passing 
through  three  stages — the  empirical,  the  claesificatory, 
and  the  theoretical.     Sometimes  it  appears  to  us  as 
if  electrical    science  was    a   jumble  of    the  three, 
its  votaries  being    either    empirical,  classificatory 
or    theoretical    just    as    it    suits    their    purpose, 
and    with    drum    ecclesiastic     would     cram    their 
views   down    tbe     throats    of    hearers.      It    is    in     ^ 
this  particular  that  we  cannot  countenance  the  ordi-     H 
nary  electrical  preacher  of  the  day.     He  arrogantly 
claims  absolute  infallibility,  and  wilt  not  admit  of 
doubt,  though  appeal  to  time  will  show  that  really 
his  views   are   as   changeable   as   the  weathercock. 
Hence  we  venture  to  question  the  wisdom  of  too 
easily  falling  a  prey  and  accepting  the  conclusions 
of  those  who  make  excursions  into  the  borderland 
of  science.     Their  work  is  honest,  it  ia  intere.>tting  ; 
but  a  few  more  such  excursions,  a  little  extension  of 
our  knowledge,  will  probably  show  that  the  conclu- 
aiona  put  forward  require  modification.    The  secrets 
of     Nature    must    be    very     simple    indeed     if 
the    sauants    of     tbe      nineteenth     century     are 


to  solve  them.  We  mtigt  leave  a  little  for 
fcitore  generations.  It  is  well  to  know  that  from 
the  forecast  of  the  aildresa  of  the  sectional  president 
of  Section  A,  he  ia  not  ho  sanguine  of  finality  as 
Bome  of  the  less  able  bnt  more  ardent  physicists 
seem  lo  be.  He  is  to  discuss  the  properties  of 
the  ether  to  fulfil  the  requirements  of  our  present 
vi«W8  relating  to  light  and  electricity,  and  try  to 
show  by  such  discussion  whether  science  is  able  to 
predict  what  electricity  is.  The  answer,  according 
to  an  inspired  source,  is  hkeiy  to  be,  "  Man  kuoweth 
not."  Bnt  of  this,  more  auoii.  Unfortunately,  with 
one  exception — Section  (i — the  flections  are  not 
worked  on  business  principles.  This  is  the 
fault  more  of  the  contributors  of  papers  than 
of  the  secretaries.  The  men  who  contribute  to 
Section  A  are  too  big  to  buJly,  so  that  frequently 
the  papers  are  not  completed  before  the  meeting, 
sometimes  not  even  when  read ,  and  to  properly  report 
such  proceedings  is  a  task  beyond  the  powers  of  a 
literary  Hercules.  The  members  supporting  Section  G 
are  of  a  different  class — they  understand  business 
matters,  and  with  solitary  exceptions  make  our  task 
as  easy  and  as  pleasant  as  is  possible.  Although, 
tben,  the  outlook  does  not  seem  favourable  to  much 
new  electrical  matter,  we  hope  in  the  nsual  course 
of  things  to  givu  tb«  presidential  addresses  that  at 
all  bear  upon  matters  with  which  this  paper  is 
concerned,  as  well  as  the  papers  that  may  be 
discussed.  To  those  of  our  readers  who  do  not 
know  Nottingham  we  would  say  that  the  local  com- 
mittee has  made  excellent  arrangements  for  the 
pleasure  side  of  the  show,  aud  that,  though  Notting- 
ham itself  may  be  deficient  in  interest,  the  surround- 
ing district  will  well  repay  examination. 


FESTINA  LENTE. 

Kowadays  there  is  a  widc'spread  fuoling,  some- 
times  emphatically  expressed,  that  the  name  of 
"  Stick>in-tbe-Mud "  is  a  suitable  axipcllation  to 
confer  upon  anyone  who  does  not  wear  seven- 
leagued  boots  in  travelling  along  the  highway  of 
life;  but  one  may  surely  bo  pardoned  for  a  wish  to 
maintain  a  steady  pace,  if  slow,  seeing  that,  after 
all,  there  is  no  particular  object  realised,  to  the 
world,  by  getting  to  our  jouniey's  end  any  sooner. 
Apparently,  it  is  not  even  as  though  humanity  or 
the  conditions  of  existence  were  very  greatly  bene- 
fited by  quickening  the  pace  of  life ;  at  least,  our 
social  system  must  be  completely  wrong  if  the  pro- 
gress of  generations  can  give  us  really  nothing  bettor 
than  a  more  rapid  rate  of  living.  To  desert  theory 
and  discuss  prosaic  facts,  what  is  the  special  advau- 
ULge  of  travelling  at  an  average  speed  three  or  four 
times  as  great  as  that  which  was  customary  a 
hundred  years  ago?  Of  course,  to  ask  such  a 
question  is  to  exhibit  a  somewhat  marked  re- 
actionary spirit ;  but  is  it  altogether  unreasonable  ? 
Let  us  assume  that  the  "  Zeitgeist "  continually  calls 
for  developments,  and  makes  us  do  more  in  a  given 
time  than  our  grandfathers :  is  this  spirit  an  evil  one 
due  to  artificial  conditions,  and,  therefore,  probably 
as  bod  as  they  make  thorn  ;  or  does  it  arise  from  the 


action  of  natural  laws  which  we  may  not  like,  hut 
which  somehow  or  other  insist  in  the  end  upoi 
obedience  9 

This  nice  little  problem  is  to  our  mind  worthy  ' 
development  and  solution,  even  so  far  as  the  present 
conditions  of  life  pertain :  how  much  more,  then, 
will  it  be  affected  by  a  consideration  of  what  ia 
likely  to  come  in  the  future,  if  things  go  on  as  theyM 
have   done.      To-day  we   travel   on    the   main-line 
railway  vxpressoa,  driven  by  reciprocating  steam  loco- 
motives, at  an  average  speed  all  told  of  from  forty-five 
to  fifty  miles  per  hour,  and  can  get  through  more 
space  (and  presumably  more  work  ;  but  let  us  not  be 
too  sure  of  that)  than  our  grandfathers,  in  the  pro- 
portion of  four  to  one.     Our  grandsons,  however, 
will  not — according  to  some  people — he  contented 
with  this,  but  must  live  at  a  still  higher  pressure:^ 
therefore  let  preparations  Iw  made  for  them  by^ 
scheming  out  plans  and  designs  for  transit  across 
the  country  at  speeds  more  than  double  those  nowfl 
given  by  express  services.  ™ 

Of  course,  if  a  man  desires  to  live  in  the  memory 
of  his  descendants  as  a  go-ahead  individual,  who 
dreamed  away  his  life  in  the  details  of  what  was  to^ 
come,  he  could  not  do  better  than  use  the  sevea^| 
leagued  boots  of  which  we  have  spoken,  and  so  keep 
a  long  way  in  front  of  everybody  else  on  an  opea, 
road,  not,  like  the  tnie  inventor,  finding  out  a  new] 
course  over  a  district  hitherto  trackles.^. 

In  another  column  are  given  some  details  of 
scheme  just  introduced  to  public  notice,  and  dealing 
with  the  idea  of  rapid  transit  at  a  speed  of   one 
hundred  and  fifty  miles  per  hoiu".     Putting  the 
matter  in  a  plain  outspoken  way,  what,  we  would 
ask,   is   the    earthly    good  of   developing    such    a 
scheme    in   this    fashion,   and    under  present   con- 
ditions?    What    financiers  would  to-day,  or    tow 
morrow  either,  care  to  associate  themselves  with 
the  proposal,   or   to    subscribe    a    penny    towards 
it,    on    a    scale    at    all    commensurate    with    theM 
suggestion  ?     Is  there  any  public  demand  for  speeds 
so  great  as  this  ;  and,  above  all,  could  a  line  of  the 
type  proposed  he  built  for  a  reasonable  sum  (io^ 
eluding  parliamentary  charges,  cost  of  land,  etc.),^ 
and  then  be  certain  of  tralhc  enough  to  pay  even 
moderate  dividends  ?  ^ 

If  the  object  of  this  proposal  is  to  develop  electric^ 
traction,  the  promoters  might  with  advantage  begin 
more  modestly,  and  help  to  foster  and  create  electric 
tramways,  first  of  all,  to  run  at  a  speed  of  ton,  or 
even  twenty  miles  an  hour.  Short  electric  railways 
acting  as  feeders  of  the  main  lines  would  then  follow 
as  experience  grew  and  the  electric  railroaders 
became  more  confident ;  but  to  our  mind  it  is  abao* 
lute  waste  of  time  and  energy  to  work  out,  even  on 
paper,  the  details  of  a  main-line  service  calculated 
at  once  to  make  a  huge  step  forward,  and  involving 
the  exercise  of  such  knowledge  and  skill  as,  in  point 
of  fact,  can  only  come  through  years  of  preliminary 
work  on  a  smaller  but  gradually  iDcressing  scale,      fl 

No  one  would  deny  that  a  speed  of  one  hundred 
and  fifty  miles  an  hour  can  be  achieved  on  an  electric 
road ;  there  is  no  particular  reason,  indeed,  why 
the  promoters  should  have  contented  themselves 
with  this  figure.     Whiht  ~        •-'•«  at  it  they  ought 
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jast  as  well  bare  gone  a  tittle  higber  and  made  it 
two  hundred  and  fifty.  The  differeiice  is  only  one 
of  degree — and  years. 

The  time  ia  not  ripe  for  sacfa  proposals,  and  tbcy 
might  therefore  be  dismissed  with  n  wave  of  the 
hand  were  it  not  that  the  man  in  the  street  is 
attracted  by  such  an  exercise  of  tbt;  creative  faculty, 
and  therefore  deems  a  less  important  and  imposing 
plan  to  be  naught.  The  man  in  iha  street  is  wanted 
to  fiivc  his  support  and  Bubscribe  bia  pence  and 
pounds  to  the  tangible  and  immediate  systemit  that 
are  crying  out  for  development — the  street  tramways 
first  of  all — that  is,  if  satisfactory  proof  can  be 
shown  that  to  work  them  eleetrically  is  to  work 
them  profitably.  Then  the  short  railways  may 
follow,  and  possibly,  in  the  far  future,  our  main 
lines  will  be  converted  by  the  genius  of  Faraday  to 
be  used  at  speeds  only  limitable  by  the  purchasing 
power  of  a  sovereign.  Unhke  Gilpin's  chronicler, 
we  are,  however,  thankful  that  we  shall  uot  be  there 
to  see. 


CHICAG0.~Aue:u8t  25th. 

Tho  following  ia  the  resolution  on  iinita  adopted  by  the 
Electrical  Oongresa : 

Resolved,  That  the  general  guvcniments  reprCROiituil  by 
tlie  dele^futet  in  tbJs  Inlernntioiiul  Congrexn  of  Eloctriciitnt 
be  and  they  ure  huruby  iccommcndod  to  lonniilly  ^dopt  as 
le^l  uniu  of  vlectricul  mcAsiire,  tbe  following : 

A«  tbe  niiil  of  resistance,  tbe  inteniatioii.il  ohm,  which 
is  based  upon  the  ohm  equal  to  10"  uniU  of  resistance  of 
the  initial  C.ti.S.  Byslero  of  electromagnetic  units,  and  in 
represented  by  the  reaislancti  ofTereil  Ui  un  unvarying 
electric  ouri'etil  of  a  column  of  mercury  at  the  temporaturo 
of  melting  ic«,  1 4'47)21  grammes  in  ma««,  of  a  constant  cross, 
sectional  orijn,  and  of  a  length  of  106  3  contimotros. 

As  a  unit  of  current,  the  international  mnperu,  which  is 
I'o  of  the  unit  of  a  current  of  the  C.O.S.  sj'sivm  of  elcctro- 
ina);netia  unilj>,  ami  which  is  roprcscntoil  sufficiently  well 
for  jiractical  use  by  tbe  unvarying  current,  which, 
when  |ia«sod  through  a  solution  of  nitrate  of  silver  in 
water,  in  accordance  with  accompanying  specifications. 
deposits  silver  at  the  rate  of  0001118  of  a  gramme  per 
second. 

As  a  unit  of  E.M.F.,  tbe  international  volt,  which  is  the 
E.M.F.  that  steadily  appliod  to  a  conductor  whose  resistance 
is  one  international  ohm  will  prcxliice  a  current  of 
one  international  ampere,  and  which  is  represented  sufTi 
ciontly  well  for  practical  use  by  1,000-1, ■^3^  of  the  K.M.F. 
between  the  poles  or  electrodes  of  tbe  voltaic  cell  known 
as  Clark's  cell,  at  -j,  tcm{>erattire  of  l-'i<lug.  C,  anil  prepnrcil 
in  the  manner  deiicribud  in  the  accompanying  spocilicu- 
tione. 

As  the  unit  of  quantity,  the  international  coulomb,  which 
is  the  ({uantity  of  electricity  transferred  by  a  current  of  one 
iDternatioDal  ampere  in  one  second. 

Ax  a  unit  of  capacity,  the  international  farad,  which  is 
the  capacity  of  a  conductor  charged  to  a  potential  of  one 
intern:itional  volt  by  one  international  coulomb  of  elec- 
tricity. 

Ax  the  unit  of  work,  the  joule,  which  ia  10"  onils  of  work 
in  the  C.G.S.  system,  and  which  is  represented  sufficiently 
well  for  practical  use  by  the  energy  expended  in  one 
second  by  an  international  ampere  in  an  international 
ohm. 

As  the  unit  of  power,  the  international  watt,  which  is 

Sial  to  10'  units  of  power  in  the   C.G.S.   system,  and 
icb  ia  represented  sufficiently  well  for  practical  uses  by 
the  work  done  at  the  rate  of  one  joule  per  second. 

As  the  unit  of  induction,  tbe  henry,  which  ia  induction  in 
trjrcah  when  tbe  E.M.F.  induced  in  this  circuit  is  one 


international  volt  while  the  inducing  current  varies  at  the 
rate  of  one  ampere  per  second. 


There  waa  also  presented  a  report  of  the  committee^ 
appointed  to  consider  the  question  of  Glandards  of  lii^ht.  The  ' 
committee  says  it  has  had  much  discussion  upon  the  various 
forma  suggested  for  standards,  and  in  particular  upon  the 
two  special  forms  of  lamp  known  respectively  us  the  amyl- 
acetate  lamp  of  Von  Hefner  Alteneck  and  the  |ientane 
lamp  of  Vernon- Harcourt.  It  waa  unable  to  arrive  at  a 
vote  lecomtiiending  either,  however,  and  therefore  reeom- 
Kiendeil  that  all  nations  be  invited  to  make  reaearvhes  in 
common  on  well-defined  practical  standards  and  on  the 
cviivcnient  realisation  of  the  aliaolute  unit. 


THE  PRACTICAL  MEASUREMENT  OF  ALTERNATING 
ELECTRIC  CURRENTS.* 

RT  PROP.  .1.   A.   PUGHINCI,  BLA.,  U.8C.,  K.ILS. 

LEfrruiiE  IT, 

MitAsrRSHBNT  or  At,TSRi*Tnt(i-Cciiki;KT  Ekkkov. 

In  tliia  (ourtli  and  Inst  l«clur«  I  propora  to  discuss  the  practical 
measurement  of  ulternating-curreiit  energy  tnt)  alCemalini-ciirTent 
quantity,  la  ao  doing  we  shall  begin  by  dealiii)^  wiUi  the  eai>jer' 
problem  in  the  meaaurement  of  anch  quantiticvi— vix,,  wLen  the 
einluite  to  whicii  the  power  or  cutront  is  being  supplied  are  nou. 
Inductive— and  then  )>rareoil  tocontider  tlio  more  dJfflculL  cnae  in 
wlilcb  the  circulu  ara  inductile  circuit*,  soeh  u  the  ptimary 
clrcuite  proceeding  out  troni  allornnting-currenti  nlAtione. 

[nstramonts  (or  the  measurement  of  alt^rnatinfi-eurronl,  energy 
or  (luuntity  oxk  called  simpl)-  mct«ri.  and  ihcy  uro  olastiticd  laxja 
amporo  hour  meter?  and  wattliour  nielern.  ■'V  coenplela  cloMihco- 
Uon  ol  :i.tl  tli«  dllTarenL  fornix  of  mater  iilrandy  invented  would  be 
n  rather  difliciiit  lliinti  lo  innke  on  n  |>crfe<-Uy  correct  buils.  I 
*hall  give  vou  pre«entily  an  approiimale  cliu-HlliCjition.  In  tlie  lir«t 
cuHo  ice  will  (■oneiiler  the  simplcxt  forms  of  meter,  wliioh  may  be 
i^Bllod  Kraphic  ummet«rB  nml  wnttmelerH. 

or  liiMC  two,  the  Holden  ammeter  And  Mongarini  wattmoMr  ar« 
IfOOlI  examploM,  In  titwa  inatiuinenw  an  ana  carrying  n  pen  is 
disjuliujed  o«era  |>a|iur-ooi'«roil dmm,  wliicJi  i"  rei'olviyl  iinifoimly 
in  31  hours  by  n  clock.  The  motion  by  wlii'.-li  l)ie  iien  is  diefiliioed 
IB  re^ulatod  by  n  part  of  the  inatrumeiit  wliich  is  simply  an 
ummcccr  or  n  wattmeter,  and  tbe  displacement  of  the  pen  is 
proportional  to  the  current  or  the  power  paafing*  through  thia 
nieiisurins  part.  When,  therefore,  the  diagram  in  cat  oif  and 
iiniolled,  HO  find  on  llie  paper  a  curve  winch  repreeente.  by  It* 
urdimitCH,  eitliur  the  iioiver  or  tlie  current  at,  any  iuetnnt :  and,  it 
the  whole  ui-ch  of  the  curve  ih  integrated,  then  "uch  aroa  repre- 
sentH  the  whole  enor^ry  or  ijuiiutity  which  hax  passed  through  the 
meter  in  '24  hour«.  The^e  instruments  have  the  ndvonto^'ei  there- 
fore, that  we  prncticnity  record  two  <|iinntiLio«  nt  onca  ;  and  they 
forvo  two  purpo»K— ol  indiculing  the  iiistitulAneoua  current  or 
[jowor  and  the  total  current  (juantity  or  energy,  but  they  have 
the  diaadvantnge  that  they  ore  not  self -integrating. 

Next  III  Older  of  ■iniptlclty  are  the  eoll  integrating  ammeter  and 
•«lf-lnt«i«rattnj;  wattnieters.  One  of  the  siinplest  of  these  self- 
inlejj;riiling  amiiieterti,  liiit  wliioh  is.  however,  available  only  (or 
tliu  mowuroment  ol  alternii tin); -current  ■[uantity.  ip  tlie  well- 
known  Shallonberi'Fr  meter. 

Before  mo  on  the  table  are  u  soriea  of  meters,  lent  by  dilfcronl 
Arm*,  and  thoao  I  will  put  in  motion,  in  order  that  you  m.iy  see 
the  movement. 

The  principle  of  the  Shallenbergcr  meter  i*  not  a  dlHlcult  one  10 
undcraijind.  It  eoi.xisU  (see  Fig.  I)  of  a  Nimll  transformer,  one 
oiiil  uf  which  we  may  call  the  primary,  .ind  which  is  in  series  with 
the  circuit  ill  Hidch  the  current  t«  be  m«i»ureil  \r  flowing.  The 
cure  of  thi'  Iraufiformer  eonsistB  of  u  little  soft  iron  dine,  which  ia 
capable  of  rovoli-mg  on  un  axi».  This  axis  is  geoi-ed  nt  the  top 
with  a  counting  mcchanisni.  which  records  the  number  of  rcrolu- 
tion*  of  the  disc,  and  at  the  bottom  there  it  a  vane  or  fan  of  thin 
aluminium,  which  serves  to  retard  the  rotation  of  the  disc. 

The  Bccondarv  circuit  of  this  transformer  coneiats  of  a  small  coH 
of  copper,  which  ii!  doted  upon  ittelf.  and  which  ia  placed  with  1141 
aiiH   inclined  at   4adeg.  to   the  aiie  of  the  piiinary  coil.     When 
■  he  primary  current  Hows  through  the  ixnuKiy  coll  it  does  two 
lliin^— It  niii|;iiet<i>'ev  the  core,  und  it  inducen  o  secondary  currenb 
in  I  ho  clu*e>t  i-econdary  circuit.      It  is  not  difficult  to  show  tliabi 
the  phasp  of  thiE  secondary  current  must  be  about  90dcg.  behind  f 
thephaaeof  the  primary  current,  and  also  that  the  inagnetism 
of   the  iron  core,   which   is   in   a   direction   at  right   angles  of 
the  plane  of   the   primary   coi1>.  also  lags  in  phaae  behind  the 
piimary  current  by  about  i)Odeg.    The  ma^netLsiD  ol  the  oere  and  | 
the  induced  se<^un'lary  current  are,  therefore.  In  sMp,  and  are  in 
such  directions  that  the  axiH  of  the  disc  is  always  being  pulled 
round  by  the  induced  lieM  of  the   secondary  coil.     If,  then,  there 
were  no  friction  uf  any  kind,  the  iron  disc  would  be  continually 
acoeleralad  in  speed,  but  since   tbe  air  friction  varies   approxi- 

*  Cantor  kcturee,  delivered  before  the  Society  ol  Arts. 
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motely  U  the  •qoare  of  the  relomtjr,  and  aiace  the  mean  drivEnK 
ioraa  H  proporwmkl  to  Lh«  mean  tquare  al  the  carrenc  sirenetb,  JL 
I  loDowa  thkt  tlto  totAl  number  of  rcvotiillnns  which  the  dtec  nulica 
In  Kny  ffirpa  tlino  I*  [iroporlioiinl  to  llio  tutal  moun  iiuantity  or 
»in|>«re*hoiin  which  hni-o  pasMd  Iho  primary  circuit.  The  motera 
can  therefore  be  caiibmCiea  by  s  constant  in  such  a  way  that  tliey 
raad  dirwtly  tim|>«r«-haurB.  anil  if  the  preuure  botwoon  the  mnuiH 
l«  kept  oonatanti,  Ihoy  mnv  ho  KMidDiitod  to  r«ad  in  Bourd  of 
Tr«d«  unjttf. 

TlWM  met«nr  nro  very  Mmpl*  W  con«triiot  and  very  fairly 
•ccurat«  in  pertornutnce,  and  tliey  hiiv«,  thurefi>r«,  corns  Into 
L-xtciii'U'o  ueo.  The  velocity  ut  thu  disc  buing  at  any  time  propor- 
(JoniJ  to  the  meui  current  paming  throuifh  the  meter,  we  cnn,  If 
thecarTent  IB  kept  tolerably  cornitnat.  employ  die  ln*truiiient  a« 
on  UDDieter.     By  movins  the  position  of  the  ^econdaty  coll,  u  little 


a  light  iron  ihn.  Thi?  wheel  i*  nanrly  ombmced  by  two  carved 
horuE  of  tuminatoil  inm.  Tbwe  hotiis  Rpriiii:  from  the  oonien  of 
a  rectanjile  oi  Inminatc'l  ifOn.  Thii  lominnl^il  iron  rectangle  [R 
wound  ovoi'  on  nil  iatii  *ides  with  two  coil*  of  wire.  Through  ons 
of  Ui(we  coltfc  the  ctitr«iit  lu  he  iiioaaurod  poMM,  and  the  Other 
coil  if-  A  KhiinC  coil,  the  functiOTiof  whichlehnlldefcribepreMntlr. 
The  urruni^enieute  of  the  coil  are  «iich  that  any  moment  the  onda 
of  the  curved  homa  are  oppoaite  magnetic  pole*.  On  thoui  curved 
horns  are  placed  copper  rin^s.  VVben  Hie  alternatinK  current 
poMee  through  the  setiea  coil  it  creatcB  oltemaliiij,'  mngneUffoi  in 
these curTeiJ  hoins.  but  owing  to  the  eddy  current*  of  tlie  sel  up 
in  theM  eBibra^iiit;  i'iii|;>i,  t)in  maj;nctii?  Imcs  of  forc«  are  Ihrnvt 
outwanle.  niskiiiK  h  Uitentl  Iwtcngfe  field,  which  travel*  op  the 
horn.  Thin  lea ku),>«  field  indiioefi  eddy  curronta  In  iho  iron  disc, 
and  the  dUc  ia  theroby  repctktud  in  rirtue  of  the  atoCtrCTnnf>nDtie 
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Fio.  I.— Shallonberger  Meter. 


ftdhutmaot  e»n  bo  nudo  In  the  motor  far  chnniio  of  frvquoncy, 
^aa  ih*  BMUr  can  be  oallhrfti«d  for  the  tmrticular  frequency  lor 
whiofa  it  is  intended  to  be  uirad. 

Taking  thu  particular  meter  beloro  mu.  which  is  a  lOampere 
meter,  it  Btartn  u-ith  leas  than  half  an  ampere  and  rouds  up  to  10 
ampotea.  The  ([reateiit  variation  within  thii  limit  in  accuracy  ol 
raadlng  i>  about  3  per  cent.  Tho  meter  has.  thoroforo  a  ranno  of 
about  T  to  ^1,  and  with  euro  in  niljuilmont  can  bo  inado  to  rMd 
more  accurately  than  the  abovo. mentioned  ll)[are. 

Tlio  next  meter  in  ordor  of  aiiapUclty,  and  very  nlmiUir  In 
priocipte  to  the  Shullunberger,  is  llie  Wdifbl-Ferranli  moter.  It 
u  aUo  a  self 'iiit«t;raliiig  ammeter  ;  it  meaaunM  at  any  invtant  th« 
moan  aiiyara  current,  and  pvos  aa  the  menu  quantity  which  in 
t^wed  Uirough  the  met«r.  t.ai>lun;t  at  the  dia>;ram,  Kig.  2,  we 
pee  tliBl  the  uidicatinf;  put  of  the  motor  caniiatA  of  n  wheel  with 


repuUion  sot  up  between  thu  horn  and  the  wheel.     An  oipetfinent 
to  illustrate  thi^  rcpulfiion  can  conily  be  tfhown. 

In  front  of  roe  w  a  larfrc  alter nat inn- current  ""agnet.  AoroM 
the  top  of  this  mnjrneC  I  place  a  laminated  Iron  bar.  Tlie  lami- 
nated iron  bar  ia  cnihraccd  at  IntorvaU  with  copper  rinj;*.  II  I 
»et  the  altematiiiU' current  iiia);tict  in  action,  and  il  I  bold  the  loft 
iron  duo  maunUKl  on  a  pivot  near  t^  tho  laminated  bar,  it  be([in> 
lo  rovoKe  rapirllv.  ^^'o  may  eipliiin  this  In  anolhoi'  way,  by 
layinR  that  there  are  a  ccricii  of  uIleriiutinK  ni;i{'i>Ulir.  polo"  run- 
nln2  op  the  iron  bar,  and  thut  tliaie  ulturnntin)'  current  |K>lca 
produce  other  induced  |»lo>  In  tho  iron,  and  bu  drac  the  dlM 
round.  All  th«iM)  ntTects  of  olnctromairnotlc  repulsion  wer«  mora 
fully  explained  by  ui«  in  a  lecture  once  kIvoq  in  thii  place. 

Itetumini;,  lho»,  to  the   Wriifht-Forrnnll  uieier,  you  will  note  i 
that  the  axis  whidi  cartiw  the  wheel  ha«  upon  it  four  aluioininni  I 
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or  mloi  vnoM,  and  is  also  oonnecteJ  at  the  [op  to  a  coanUoft 
iiwelutnf«m.  When  an  AltemBtini-  current  In  piuued  through  tho 
mour  )t  (and*  to  drivo  tho  wheel  inuad  nith  a  apocd  wliicb  i* 
proportKin-tl  In  tho  mean  iiqnnro  alnmcth  oi  thn  cnrri^nl,  and, 
Ihereforv,  it  followii  tlint  tho  numbar  of  r«voliittonii  nt.vt«  hy  th# 
wheel  at  n  gir»n  time  U  proportionnl  to  the  meao  <|iiitnt!ty  in 
ammeter  bourv  which  hu  ptMsed  through  die  meter  nl  that  lim«>. 

The  melvr  bvton-  me  in  n  ^J  nmiiere  meter,  which  starts  with  o 
current  of  about  half  an  amp^ro,  iitid  rcudn  ap  to  20  nmjicrca- 
Wlthin  thew  limit*  the  {rioatcut  dRviation  in  accuracy  is  only 
about  1  M  por  oont.  Soui  tho  Shallonbntifnr  motor  nnd  the 
Wrlicht-Fomuiti  motor  roquiro  lo  bp  cAllbraloil  tor  tlic  iiartloular 
frequency  for  irtiioh  they  aro  to  be  unod.  mid  l.hey  only  pho  Hotird 
of  Trade  uniU  (iravidwl  that  the  promuro  i*  kept  CDiistunt  tietueon 
tlie  supply  iTinins.  Thv  meter  rosily  leadH  ([uuntity  directly,  and 
power  only  on  tho  usumptiou  ol  tho  const&ncy  of  prtusuro. 

I  montionod  a  inomciit  bko  that  thero  wore  two  drcuita  on  the 
olGctiomn(;nol>  and  that  one  of  thcBC  wa*  tho  shunt  olrcnil.     Tho 


Fw.  2.— Plan  and  Goneritl  View  of  Wright  Forruuli  Self-Stai  ling 
AltoniHtiiig  Motor  Workinc  a  Fan. 

function  of  this  nrouit  li  to  supply  the  driving  force  which  over- 
como*  tho  friction  of  tho  countinK  train.  If  this  shuisl  circuit 
were  not  proaent,  tbero  would  bn  a  f  rlctionnl  rculntnni^o  to  bn  over- 
eom*  before  the  mot«r  would  atJirt  nt  all. 

Another  loelor,  of  a  loleriibly  iilinplfi  clmi'n<-i«r,  al«o  Intended  foi 
tnoMurtng  amper«'boui«,  ia  the  windmill  iticlvr,  InventeH  by  Prof. 
Forbee  Mtne  ]p«ar«  wo.  In  th^it  mct«r,  I'in.  3.  there  is  u 
oml  of  wire,  which  wanhentod  by  tho  current  jxuitin}:  throu^'li  It 
This  heated  ooil  (tonerntmi  an  upward  curront  of  air,  and  ihl> 
Qpward  current  of  air  is  mode  to  turn  round  a  very  dclieat«ly-con 
slructod  windmill  with  mica  vanos.  The  cnuntinif  train  att4U^hoil 
to  tho  windmill  rooorda  (ho  number  of  turns  in  a  (•ivon  Umti 
Allbouith  thLt  may  Moni  lo  have  boon  a  Kimowhiit  iintiroinMnK 
princtpTo  to  njiply,  yet  the  netvr  In  ttoelt  gave  excellent  re«nlta. 

We  turn  neit  to  the  eon«idurntlon  ot  the  tecond  creat  olaei  ol 
mot«n— namely,  the  wntt  hour  mHters,  which  are  telf-inlwnitinf' 
Theao  teUintesratini;  wntlbour  meters  tnny  also  be  divided  into 
tilt  abutetaf—coDtiDUtniiXy  and  bt«rtnitt«nlly  intogmliiig. 


Taking  the  IutidBHBnt,tfafa  1b  well  reproionled  by  the  Frager 
motor.  In  this  nWtOT  IImFBM«  twodlstincL  parU— finst,  the  watt' 
metur  jiai't,  whinh  moonuiA  St  any  inatant  tho  power  :  and  tho 
hiteRrtttiiij,'  piirl,  which  liit«j;r»to"  M  inlurvalu  the  (wwcr  nnd 
the  time.  The  w»ttmetor  uurt,  iw  you  will  xoo.  on  tooklae 
at  the  iniitrumont,  cQusiDta  of  a  wattmeter  hnvlnj^  n  thick  oou, 
which  Is  o  series  coll,  and  a  movable  coil,  which  in  BU*|.'«ndud  by  a 
»U!ol  wire  which  is  a  shunt  across  tho  circuit,  Thu  tortnitials  of 
the  shunt  coll  are  connootod  to  the  two  sides  of  the  maina,  and 
U<o  eurtvnC  (o  bo  meajiurcd  1*  powod  through  the  torios  coil. 
Attached  to  the  movablo  shunt  ooll  i*  a  long  arm,  and  the  dis- 
placement of  thi«  arm  varies  with  tho  power  imsain^  through  tho 
instrument.  Adjaoont  to  the  wattmeter,  and  flxodon  the  Mtuu 
base.  Is  an  electrical  olock.  which  drives  round  a  curved  plate  of 
molnl,  which  i»  techntcaUy  termed  "tho  snail."  On  tho  end  of 
tlio  long;  projecting  arm  attocbod  to  the  wattmeter  ie  a  email  steel 
(Kitiit.  As  the  snail  U  turned  round  it  paa^ee  underneath  this 
arm,  and  if  this  arm  i«  ditpluecii,  the  length  of  the  p*th  of  tho 
pointer,  when  travellini;  ovvr  the  snail,  U  pro|>ortlanal  to  tlie 
power  passing  throu;;h  the  wuttmeler.  The  annkl  plato  u*  to 
cuspeniled  that  when  the  pointerr  poseee  over  it,  it  pruwei)  il 
down,  and  makee  aa  engagement  between  the  snail  and  the 
counting  mechanism. 

At  each  revolution  of  the  mail  the  counting  mechanism  is  tamed 
round  by  B  number  ol  revolntJonB  which  arc  proportional  to  tho 
mean  power  orwatt«  |>a8#in(!,  and  honcc  tlin  total  number  of 
revolutiotiB  in  any  given  time  is  proportioiiHl  lo  tlio  watc-houra 
which  havepaffod  through  the  meter.  The  -niiil  revolve*  round 
in  a  )iotiod  which  is  about  three  minuted,  and  hence  the 
record  is.  as  it  were,  made  of  the  jiowor  passing  through 
tho  wattmeter  only  at  intervaU  of  three  uiinutos.  If  the 
uurrent  which  is  to  be  moaaured  doe*  not  vary  very 
rapidly,  «uoh  an  liitortiiittent  recording  met«r  may  bo  modo  to 
^ive  very  aoournte  results,  but  there  are  many  camm,  such  as 
in  theatres,  where  tho  amount  ot  current  p:iminK  throujfh  the 
meter  b  very  irretfutnr  nnd  rnpiitly  varied.  Under  these  cun' 
dltione  the  wattmeter  needle  is  thrown  about  in  such  n  manner 
that  tho  tctuni  power  rocor<Ic<l  on  tho  dials  at  every  revolution  is 
not  alwiiyB  i.he  true  moon  imwor  |inasing  in  the  interval  between 
tuo   n^tnlutioiix    »nd   tho  rondlnir*  »(   the   inoioi    may   therefore 


Fin,  3.— Forbes  Meter. 

become  very  erroneous.  Practioe  has  oonArmod  these  laforvnOMi, 
and  although  the  Fragei  meter  is  under  «ome  conditions  of  use  a 
very  HOC  urate  meter.  There  are  other  conditions  under  whioh  It* 
reading?  arc  not  to  be  de(iended  on. 

Coming  neit  to  tlie  continununly  rocoidingwntt-hour  meters,  we 
reach  that  clasH  of  meter  which  may  be  said  to  be  tho  but  adapted 
for  general  wants,  and  onool  the  moHt  eiKciontof  thete  continuously 
recording  walthour  moteni  i*  Llie  one  invented  by  Prof.  Klihu 
Thomtion.  The  ThoinBon  recoiling  wattmeter  i«,  ae  you  wdi  *•• 
from  the  Bpeclmcna  before  uh,  a,  waltuie(«r  in  which  one  OOlU 
called  a  serice  coll,  oarrioe  the  curicnt  to  be  meosnrei!.  Tliew 
series  cnilfl  really  form  the  field  magnet  of  u  very  sinKll  electro- 
motor. The  armnturn  of  Ihis  motor  is  a  beautiful  one,  having  a 
siiialt  conimiilAttir  and  brushes  of  the  usual  kind,  and  thi^  arma- 
ture circuit,  toypthor  with  tho  extornol  added  resistance,  con- 
stitutes the  »ihunt  circuit  of  the  wattiueter.  Whon  tho  meter  is 
attuchO'l  lo  a  circuit,  the  main  current  of  which  passes  through 
the  aeries  cuiU.  and  the  vhiint  coil  being  attached  to  the  two 
mains,  the  armature  bcgiiie  to  revolve.  The  shaft  which 
curriea  tlie  armature  carries  also  a  copper  dire,  which  is 
embraced  by  three  hoiBCahoe  mognets.  When  the  'I  too 
roFohes,  eddy  currents  are  set  up  in  the  disc  which  retard  ita 
motion.  The  number  of  rcoloiions  of  the  dito  in  a  givcai  time  I* 
recordeil  hy  lite  counting  mechanism  allached  to  the  shaft.  Then 
since  t  he  force  driving  the  sriualure  i oimd  is  at  any  inetnnt  pro- 
portional  lo  the  power  [uit>»ing  through  the  instrument,  and  slaRe 
the  retarding  force  ie  iiroportionnl  to  the  velocity,  it  Follows  that 
the  number  of  rcTolutiondn  aglvcn  time  rcpiesonta  the  wstt-boum 
that  liavo  passed  through  tho  meter.  In  otdcr  to  o*vrcome  tho 
constant  trietion  of  tho  train,  there  is  o  compound  winding  on  the 
field  maffnet,  oenslatliig  ot  a  few  turn*  of  the  shunt  ooil,  which  is 
arranged  in  such  a  direction  that  the  driving  forco  due  to  tho  fliod 
and  movable  i<hunt  winding  tends  to  uvercoine  (he  pornuineot 
friction  of  the  armature  •holt.  Ity  properly  treating  the  pormn- 
tient  magnets,  it  is  foumt  lliat  thi^y  retain  a  constant  inngnollsni 
tor  long  periods  of  time.  The  nietor  is  so  arranged  that  when 
working  on  a  100-volt  circuit,  the  shunt  coll  has  a  resistance  of 
1,000  ohms  altogether,  and  token,  therefore,  '1  of  an  ampers. 
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Tbn  lOM  ID  the  melcr.  tliereforD.  in  only  10  wutta,  which  in  th« 
power  Ukcn  uii  to  rtrivitift  ihe  niotci.  Ry  proporly  Mrnnging  tlio 
■bvnb  Mil,  it  in  posaibte  to  luukc  tlio  r,onj)taiit  of  tliia  uolor  pci- 
fsctljr  eonatant  for  n  very  Inrfre  r<uij;o  of  if  untion,  and  ono  throat 
advKnta««  wtiidi  thia  in«t«r  da*  i*  thxt  it  can  be  «iiii>loy«d  wHIi 
both  altcriiHtitig  unit  conliiiuoii*  currenlA.  U'bon  properly  wIjuMml, 
tJiit  WBtt'buui  ueltsr  in  cupa.bl«  of  vury  j;reat  oouuriuiy  in  Ibu 
DHSMuromont  of  nltomu ling  current  eiiorgy. 

Tb«n«ro««VFrDl  otbor  motarv,  vhit^h  time  will  banlly  permit 
me  Uidoacribo  (ally,  but  a  brief  alluabn  moy  bo  made  M  them. 

Oo6  meter  bcfara  ino  i"  cnllod  tbn  UiilU':  molcr,  and  la  of  tho 
typo  of  tha  Fro^cr  motor  ;  r.liiLt  ii>  to  any,  il  i«  nn  lnlariall>lciit 
raoordiii);  »nt[4oet«r.  Anobber  tnet«i\  nf  ubicli  I  epoka  tX  ib« 
beKiiiiiiii;*  of  the  lecture — oiuuely,  the  MvnKurini  reoordiiiK  wult- 
meter — in  hIso  bufure  me.  Tbia  Inrt  iiiu(«r  baa  been  extonsively 
eniployeil  on  the  nlicmnting. current  circuit"  o(  the  Rome  electric 
lighung  atation. 

Riiviowinz,  then,  tho  whole  of  thoae  motora,  wo  may  nay  thnl  a 
roui>h  clnMuBcAtlon  of  iiKrlem  for  tho  monouromont  of  oltornattng 
current*  may  be  inoile  an  followa  : 

1.  (Irapliic  recording  iiinmetori>. 

S>  OrBpliio  rMordicig  wutlmettrx, 

3.  CooUnnoualy  reoordinj;  am  [x- re  hour  tnoters. 

4.  Int«rmitteiit  recording  wntiraoceri. 

5.  Continuoiuly  reoordinff  irnttmolcra. 

Wo  may  oak  ounolveB  at  tbla  ilngo  what  oDj;ht  to  be  the  chnroo- 
t«MI«S  *nd  reqairBmenU  In  a  ((ood  coiiiiiiorcinl  nioter  for  the 
' nMaurainflnl  of  eleolric  energy  «uLi|i1y  to  bOKne"  for  liuhtiiij;  unci 
Odier  purposes.  Moxt  pernoni  without  etpurieiica  would  tirob&bly 
a>y  that  the  lint  rHjuircmeul  in  a  meter  is  nccurocy ;  but  lu  a 
pr*cUc«i  iiuktt«r  accuracy  is  not  of  no  much  importance  lu  that  the 
meter  should  never  go  for  wrong  A  type  of  meter  which  is 
e*]MlbIo  ol  meosunnf;.  under  eomo  oonditlona.  to  *l  of  accuracy, 
and  at  othar  timea  ie  llnbia  to  makccrrorn  of  I. 'ill  [lerrj^nt.  In  aotUAl 
practice,  (a  not  nearly  *o  u«eful  m  n  inet<<r  wbioh  will  not  read 
eloeer  thftn  I  per  aent.,  and  yet  wbiuh,  in  actuitl  pructice,  never 
proves  to  go  more  than  3  per  cent,  wronf;. 

Tho  next  condition  which  a  meter  muit  comply  with  is  that  of 
the  conanmption  of  amall  power.  Since  the  meter  la  connected 
to  tho  clicult  ci:intlnually,  if  it  nbaorba  |iowor.  tho  aum  total  nf  nil 
UiMO  GOnaamptLona  mny  amount  to  a.  aerioua  Item.  We  have 
p>int«d  out.  In  aixuikiii^  of  voltiuol«r«,  that  u  conllinxxiK  power 
Bbaoqitiuii,  wiy  ul '211  wntts,  during  iIil'  whole  year,  amount;'  U>  a 
year!}*  cuiieumptiun  of  I6U  units  of  electric  enot|;y.  niid  thut, 
Ihoroforc,  ;.mall  power  conauuiption  ia  certainly  an  important  item 
in  oppiaininjt  n  motor. 

The  third  groat  re<juiaito  la,  that  tho  meter  out{ht  not  to  riX|uiro 
elaborate  ore  niid  delicacy  in  liiing,  and  that  It  ought  to  bo 
hardy  enough  to  be  ea^y  ol  cnrriaKO.  Houne  matem  have  to  bo 
fixed  in  ptocea  which  &i'e  Bumotimte  aubjoct  U>  vibriitiun  and 
dampnosi,  etc.,  and  a  motor  for  houac  purjKiiiea  ought,  ihcrofdris, 
to  be  hardy  enough  to  atand  thoM  condltionii. 

Tho  fourth  condttion  li.  that  the  metci  inuit  bo  lo  conalructud 
in  princljilo  oa  not  to  be  cajiablo  of  bein^  ciully  tampnrod  with,  or 
iu  indloationa  mado  to  vary,  even  when  enclosed  In  a  lock.ujiciMO. 

To  the  above  re(|uIreuieuU  ou^-bt.  of  couriw,  to  be  luldod  the 
broad  and  geuuriLl  conditiunx  of  simplicity  of  structure  and  ohea(r- 
nan  to  price,  on  fjr  an  cunaiatent  with  good  workman sliipL 

I  now  turn  to  the  imporUint  aubjoctolthemeoaurcmojit  of  nltor- 
oating' current  [lowor  when  luppiind  to  inductive  circuita  ;  iu  other 
wordi,  wo  hnvn  to  i^tudy  nltcrnntlnK 'Current  primary  mOtOra.  Iti 
t^odititnbution  of  allcinatint;  ciirronU  (or  oommoroEal  piirpoMS, 
uot  only  in  it  nec^wuiiy  to  bu  »ble  to  measure  the  power  or  «iteigy 
Buppliiy)  to  the  coiiBumur  on  the  lump  uii'ouits.  but  it  ie  iiIbu  uucds- 
■ary  lo  be  able  to  m'.>aauru  tho  )xiwer  und  uiier)'y  di'iit  out  from  the 
olternatinK  current  station  which  in  supplying,  gonorally.  trana 
(orroor  circuita.  llonco  we  iinve  to  consider  the  special  dlBlcultioa 
of  makins  such  meuauromcnta  on  eircuiti  which  buvo  a  cunaidor- 
able  »«1l- Induction,  or  in  which  tho  power  factor  of  tho  circulu  it 
below  unltv. 

DutinK  the  potit  yeur  or  two  I  ba>v  |ui1il  jiaii.icubir  ntlontiuii  in 
thii<  aubjecC  in  a  long  series  of  roBUuiL*btN-uii  the  vlliuio'icy  of  ti'nriH 
[onnora,  and  have  thereby  been  led  to  study  most  of  tho  various 
modkoda  which  have  from  timo  to  time  been  propoMd  for  mouur' 
lUK  alternating -current  energy. 

T  doDOt  propoac  to  occupy  iho  time— already  brief— in  diacuasint; 
any  of  the  luothoda  which,  however  wall  they  look  on  [mpr.f,  ai« 

C,  for  Mine  reason  or  other,  inapplicable  in  (iractloo,  but  to 
oribe  the  EMlhodn  whioli  have  provod  theoiMlvaa  In  my 
eiperienoe  aatjafaotory  and  practioabfe  in  makln);  tboM  uiOMure* 
Bicola.  I  have  found  that  Uie  two  instruments  for  tbia  purpose 
which  are  oaiiable  of  being  employed  with  very  iiatiafaetory  results 
for  tho  meoauromnnt  of  (dtamaung-current  energy  on  inductive 
circuita  oro  the  Thamaon  r«oording  wattmeter  and  tho  Mcogarini 
wattmeter  already  described. 

OsMntUy  (peaking,  Uieae  eneasurcmnnta  have  to  bn  n^ido  »n 
higli-Uaision  oimiils,  "tiA^  tot  instnnco,  the  very  comtnon  ■\uio 
of  Ml  allematin)'  curreut  stiitiun,  eupplyin|{  alt«rnatln^  curicnt  M 
K  pressure  of  ^,UUi)  volts  on  transformer  circuits.  One  method  of 
employing  either  of  the  above  wattmeters  as  energy  meters  would 
be  to  place  a  noninduclivo  resistance  of  auffioient  maKoitude  in 
•erics  with  a  abunt  cod,  and  to  put  tho  series  coU  in  the  serioa 
with  one  ol  tho  prlninry  niaina. 

In  sucb  ui  arranKeuieiit  there  would  bo  corlaln  diaadvantsKee. 
!■  Ibe  first  pUue,  the  Tbouwon  raoording  wattmeter  takes  a  cur- 
reat  ol  about  one- tenth  of  an  ampere  tbrouifh  the  «hunt,  and  benco 
we  ahoukl  bare  to  add  to  Ihe  fhunt  coil,  the  resisUnce  of  which  Is 
about  1,000  ohms,  another  19,000  ohms  ol  oon-foduolire  resist' 
M»ce,  and  tbeo  when  this  was  done  the  power  wasted  in  the  whale 
of  tbcM  tbunt  circuits  n-ould  bo  200  watts.    If  these  almiit  circuits 


were  keoit  conneoted  to  the  mains  throughout  the  whole  year,  the 
waato  of  energy  in  tbeee  i>hunt  circuit)^  would  be  tiuiiicihinj;  like 

l.iSOO  Board  of  Trado  unita.  and  if  woicc-kc-n  the  m<inuJiii]tiirinif  cont 
of  t>hoseatonly  2d.  a  unit  it  would  coat  >oniocbii>gIikcX'l:^[ifli  uiinum 
merelylosupply  tho  shunt  circuit  with  curront.  But  thi*  ditliculty 
can  be  got  over  and  also  th«  dEIBculty  n(  roiiatiuctmx  h  U'lfu  uon- 
inductive  resistanc*  of  liO.OOO  uhuu,  suthciootly  well  di'ided  up  not 
to  be  in  any  danger  of  brcnking  down  with  'J,O0Q  volto  preasuro  by 
the  adoption  of  aEnmiformur  tocioitc  the  sbuntcsrouilain  (ho  wsy 
describod  in  my  loat  lecture-  A  small  traniformer  la  employed, 
transforming  down  fioni  2.IHJI)  volta  to  100  volta.  and  om  thialrane- 
former  U  only  to  aupply  ono-tonth  of  an  Am|)or«on  Its  asoondary 
oirouit.  It  CAii  be  msae  very  aiualt.  not  moro  than,  say.  ti  tenth  of 
hor«e-power  in  caixMily.  ft  can,  therofuri:',  lie  inaito  to  waste  not 
mure  than  nbout  10  to  20  wutts  in  itself.  Tliia  tran"(ormer  haa  its 
primary  circuits  coniiectvit  across  tho  primary  mains,  and  Ita 
secondary  circuit  is  connected  aoroaa  the  terminaU  of  tho  ahunt 
circuit  of  the  Thoinaon  wottniotcr.  and  to  joined  up  that  the 
current  in  the  ahunt  circuit  of  tho  wnttmetei  is  in  the  aame  direc- 
tion Slid  has  tho  aaine  insfinitude  as  if  the  wattmeter  were  joined 
up  Hlmply  on  11  IO()-volt  circuit  in  the  ordinary  way. 

The  wattmclcr  in  iti^elf  only  witstes  about  10  watte  in  ita  shunt 
circuit,  nnd.  therefore,  [he  whole  arrangement  of  the  trajisfonncr 
and  wattmeter  can  be  mode  to  waste  not  more  than,  say,  'iTt  to 
30  watts,  inatcnd  of  200,  and  reduce  the  cost  of  upkeep  to  some- 
thing like  '2CH*  nulls  n  year  instead  of  l.l)<)U.  Thn  primary  current 
going  out»f  the  elation  is  then  taken  through  the  aeries  coil  of  the 
Thomxon  wsUinctLV,  and  in  order  to  keeji  alt  the  parts  of  the  watt- 
meter at  the  sume  gioleiitiul.  one  terminal  of  the  secondary  circuit, 
and  the  little  traniiformer,  la  also  joined  up  to  the  primary  main 
on  the  side  nearest  to  it. 

It  is  usual  to  mount  the  trnnefornier  and  wattmetor  on  one 
board,  and  then  to  insulate  Ihe  whole  of  this  boanl  well.  Tho 
first  step  is  to  calibrate  the  watt.met^r.  Thin  can  be  done  moat 
easily  on  a  100-volt  ciroutt  by  (lossing  tbrouirh  the  metor  known 
powers,  and  observiug  the  reading  of  the  diaTt.  The  conatant  of 
the  meter  then  has  to  be  multiplied  by  the  tr.Lns formation  ratio  of 
the  amall  transformer  in  Older  to  obtain  what  may  bo  CJilIod  the 
high-tension  constant  of  the  meter.  When  thla  la  dnno.  the  nietvr 
can  be  ^t  up  in  the  station  in  such  a  way  that  the  whole  current 
going  out  oltbo  stKtion  | lasses  throuj^di  the  luoter  and  the  engi- 
neer can,  by  taking  observations  from  day  today,  reoord  thewholo 
number  of  units  which  liave  been  sent  out  from  the  gonerjting 
station  on  the  ]irimary  circuits  in  any  interval  of  timo.  In  onacUy 
the  same  manner  1  have  found  It  poasiblo  to  employ  a  Mengoi  ini 
wattmeter  couptod  nnth  a  transformer  and  ploiwd  on  tbn  (iiiinai'y 
circuit,  Tliia  hoa  the  advantage  that  it  not  only  enables  us  to 
record  tho  wholo  of  the  energy  going  out  of  the  station  in  a  given 
time,  but  to  know  at  any  instant  the  primary  wutts. 

Before  placing  contidence  in  either  of  thc«o  two  methods,  1  made 
a  very  careful  jeries  of  (ibsorvations  on  an  inductive  altomatlne- 
current  pcinijiiv  circuit,  in  which  I  employed  tho  Thomaon  seU- 
iiitcgratin);  wnttniat-or  as  above  described,  to  moaaure  the  whole 
nuiiilier  of  iiniiJi  lent  out  nlona  that  primary  circuit  iu  four  hou(«i 
anil  St  the  same  time  observatioos  wore  ina'te  on  tlie  same  circuib 
by  means  of  a  wattmeter  to  obtain  tho  power  mint  uut  nt  intervals 
of  minutes.  ^Vben  these  obeervations  were  compared  and  reduced, 
it  wiiB  found  that  the  [x>wer  ^nt  out  iu  four  bourr^.  as  determined 
by  the  observations,  was  BO'Q'Jf  units  in  the  wattmeter,  and  the 
energy  given  by  the  wif -integrating  Thomson  wattmeter  in  the 
•Htmo  time  vi**  U0'{I4<1.  It  thus  became  evident  that  the  Thomson 
reoocding  wattmeter  was  onpabte  of  givlni;  very  ooourHte  results  as 
a  )>rimsry  wattmeter,  and  that  there  is  no  reason  whatever  wliy 
the  record  of  the  primary  energy  sent  out  should  not  be  nude  in 
alternnting  current  aiatione  with  the  same  accuracy  as  in  the  case 
of  coiitinuouscurrent  stationa. 

To  complete  airsngoments  It  would  be  doslrablo.  In  tho  case  of 
an  attoinating-cui  rant  station.  In  nnlar  to  enable  tho  engineer  to 
know  exiLCtly  what  the  result  oif  hi*  working  Is,  to  act  on  follows  i 

On  th(>  primary  should  hn  piaoud,  in  thenrst  place,  an  ammeter, 
ca|uibl«  of  mciiFiirtiig  ntturnnting  ourruntH  and  civing  the  mean 
N[uaru  vntuo.  In  the  second  placi;,  an  (■lectrunliitic  high-tension 
I  oltmoter  should  be  connecloil  ucron  the  mains  in  order  to  give 
tho  high  tension  volta.  In  front  of  this  instrumeot  should  be  placed 
i)  Mmgarint  wattmeter  and  a  Thomson  self  recording  wattmoter, 
tho  wholo  primary  current  fioin  thn  atation  going  through  the 
scrmi  colls  of  these  Instrument*.  Tho  ahunt  circuits  of  these 
inxtruniDiits  should  bo  excited  by  a  ainall  transformer,  transtorni- 
ing  doviii  from  ii  working  iirMsiiro  of  lUO  to  GO  volte,  "niee* 
instrumuuts  would  tlii*n  enable  the  engineer,  by  daily  resiilings, 
to  reoord,  Grvt,  tho  energy  sent  out  of  the  primary  circuits  in 
Board  of  Trade  units  in  any  time  ;  secondly,  the  power  being 
sent  out  at  any  inainnt  measured  in  watts  ;  thirdly,  the  primary 
current  being  sent  out  at  any  inatant,  and  the  primary  preaaure, 
and.  thornfnro,  from  tho  product  of  these  two.  the  apparent  power 
being  sent  out  at  any  ioatsnt  ;  and.  fourthly,  from  tho  readings 
uf  the  real  and  apparout  iwwvi,  the  power  factor  of  the  station 
could  bo  owerlAiuea  at  any  in«taiit. 

liy  comparing  these  readings  with  the  sum  total  of  the  house 
metwB  laltsn  at  any  int«rvBlB.  the  engineer  would  be  eiubled  to 
know  the  eiEoiency  of  distribution  of  his  alternating  currsnb 
station,  and  to  reckon  out.  not  only  the  cost  of  the  unit  aold, 
but  the  coat  of  the  unit  generated,  and  lo  watch  and  know 
tho  cilcct  of  luiy  improvciiionts  ths-t  arc  mode  la  tho  tranaformor* 
on  tlic  syatom. 

It  is  ouly  by  adopting  such  methods  of  moasuremnnt  that 
engineer*  in  charge  of  altsrnMting-curreiit  atations  wilt  be  able  to 
remove  tiie  reproach  ubich  is  sometimes  hurled  at  them,  that  they 
have  no  means  of  measuring  the  energy  or  power  they  ore  supply< 
ing,  or  of  knowing  how  much  of  what  they  make  is  sohL 
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In  concluilin^  tlii*  course  of  lectiiroa  I  have  to  thank  all  Ihoao 
Hrma  Mtd  fcmiClemi^n  n  ho  hat«  lent,  nw  tho  QunMrniis  inMrunienlH 
wbleli  I  hair«  bo«ii  sble  lo  exhibit  la  you  h«t«.  My  enileiK'uiir  hns 
bwii  to  put  the  fulijORt  buloru  you  in  ;i»  jiruolicnl  n  inBriii-ir  ;im 
(KMHiblc.  unci  lo  nlvtt  ynu,  a»  it  "tti),  tho  crmiu  of  urautiviLl 
«xpcrioncn,  iwlhor  than  tha  Aim  milk  of  mcro  tlicory.  It  u'uuld 
have  boon  difficult  to  (to  thin  without  Iho  priietieni  eihibjtion  of 
imtrumeiii*  of  vnriouN  typw.  "nd  1  do  not  Ihink  thut  any  ainKlR 
jiutrum«nt  uf  practical  importnniv  haa  boon  msiitlonod  an 
cxamjJe  of  which  has  not  been  plaim]  bnfatc  you.  The  nracllcal 
meaaiiramitnt  of  nlt«matio|{  cucintiU  luny  hu  iiiiiiyi  iJilnnult,  in 
iiuny  roBpecU,  than  tha  moaiiunnioiil  of  coiiiiiiiioii-  curiuiitt.  but, 
atsny  laui,  wo  have  tha  (atlefaotioo  uf  kiiuwing  Uial  it  it  nuw 
ptacixl  Oil  an  oqnally  oartsiri  aruj  MtUfactory  buia. 


THE  HUNICIPAUTieS  AND  THB  TELEPHONE. 


Tlio  HppUcaliloii  of  the  (llaA^'ow  Cor[ioratioii  for  a  iiMnRo  U> 
work  li]l«|ihuiisa  in  Iheir  oily  (rofOTitly  rufgrred  to  in  tho  Tinu') 
will  probably  obii^  tht-  l-overniDviit  to  connidor  onco  more  tho 
whole  <iueHlion  of  telophono  iidmiiiiKtiBtion.  Thin  npplicnl.ioi)  t», 
indeed,  but  ono  of  many  indication*  that  iho  I'lihlie,  nnd  thone 
mo*t  jioH'orful  roiirown  In  liven  of  tho  public,  tho  inuiilt-ljuil  coi- 
pontllonn.  are  at  oni^e  tlrrij  of  the  prcAcnt  Hlata  of  thin^^  und  din- 
«Mlai)«d  with  Iho  ariiuieemant*  [irarnhied  by  ibo  (^ivsnimaul  last 
yaar.  0(  the  oiixtini;  tclophoiio  aorvloe  thoro  woimi  lo  be  but 
one  o)rinion.  Nut  only  is  it  very  d(^a^,  it  Id  also  itiry  bad.  Vt'hilc  tho 
annual  ronl  of  a  telcphuiio  on  the  GUscow  uxchaiifiG  in  £10.  in 
Caniula  it  ik  £4,  nnil  In  Mulbourno  £^,  while  in  Holland  it  rnrics 
from  £6  to  ax  little  am  £'2.  IfJif.,  and  in  Rtor^khnlni  bctivnon  £t  nnd 
jt'ft  is  paid  for  tho  power  of  oonvetvinR  nver  a  dul.ricl  Ht  inile»  in 
longth.  nut  the  ijuallty  of  thn  •ai'vlc«  nroiiMi*  itill  liindei'  In 
dl);natlon.  One  01a>|[(iw  i^niinc-illiir,  in  th*  i-riiinxr  of  tlieroci'nt 
dlKC^uuiona,  lutld  he  had  bonn  iryiiiK  to  tpMk  to  a  lirm  for  moip 
Ihun  a  Ittn.mt-bV,  and  liiul  not  yet  aiiOOecdMl.  whilo  anotl]i?r  iiiLiI 
Kivcn  up  Iho  telephone  becaura  howaa  not  pre[>iircd  to  uko  tho 
bud  language  n«caanri>y  inoidental  to  attotnpla  to  carry  on  a  oon 
vomtion.  Onecftuno  a!  thoM  dtfEcultiea  i*  well  known.  Tolo- 
phonea  can  only  bo  woikod  olEcicntly  on  a  double- twtatwl  wire, 
formine  what  ii  knOH'n  by  oloctrlciana  aa  a  completoly  tnseiauil 
motalllR  cin^utl.  Thn  tolnphono  Rompanie*  have  nevor  thou);ht 
fit  to  Incur  tho  ct|ionao  of  'iioh  a  nyeUai,  and  the  con 
Mquance  Ih  that  utlkini;  ovixr  thi^ir  wires  in  any  lai^ 
town  ia  made  v«ia(.iuii>'.  dillicult.  and  coinetimoa  impoanble 
by  the  burr,  of  convuriNitiouB  ou  othor  wiren.  At  the  aaiDO 
time,  the  comuiniett  have  oonaiUted  economy  by  running  all  thdr 
wiroa  nvorhcad.  and  thai  oovarlUK  vrory  laTK*  town  with  a  inolttllio 
web,  harnilnu  enough  und«r  ordinary  conditiona,  but  annoying  lo 
the  houKihdldnrt  wiio>e  chimney*  and  roofa  are  made  umi  of,  and 
oooaeloiially  in  a  peuutiar  slate  of  Ihe  w«ather  dangorau*  to  life 
and  Limb.  Moreover,  thin  network  of  wiroa  haa  boon  oiitctod  hy 
OOnipnniBe  potssiunK  no  (tatutory  |>owon  and  without  tho  leave 
of  the  municipal  authorities.  At  a  time  whon  munir^ipal  llfo  gatiia 
in  vttrour  every  year,  luch  a  aliKhl  hoi  boon  deeply  reaentod,  and 
tho  National  Tolophone  Company,  which  hae  now  alMorbod  all 
rivals,  haa  bonomo  unimpular  with  mavora,  town  oounoila,  and 
Uiwn  clerha.  There  in  yet  another  orikwbui^k  to  the  prusunt 
•yaUni.  The  tolei;raph  and  the  tuleiiliune  ou^ht  to  eupplomunt 
one  another.  The  telephone  ha«  the  udvantaito  of  dcHpaich  and  of 
beini;  at  hniul  when  wanMd  :  the  t«le|{raph  oicola  in  furmnhinji 
a  written  reciord  of  a  moHatce,  in  privacy,  and  In  npplipabilily  lo 
varying  olnrumntanco*.  Thoro  aro  mony  caani  In  whinh  tho  two 
■yntoniH  mi|;ht  be  combinnd  witli  advantoi^.  A  fuhacrlber  to  un 
cxobango  may  like  a  [inrtlculorly  Important  oicuhuu  to  he  do- 
Hvond  10  bii  eorroapondont  (n  writing,  bub  nt  the  siime  time  it 
■Bay  bo  more  conventenl  to  him  to  use  bin  own  lolephune  than  to 
ami  a  t«Iatcrani  to  a  [loat  ollioe.  Thtire  u  no  roaaon  whatovor  why 
he  ahonld  not  apeak  ain  menage  to  an  exohanjio  or  a  jioat  oHico 
and  buve  it  dehvorcd  thence  -  cicept  that  tho  tolophonoa  botoni; 
lo  a  privatu  coniimny  and  the  tolesiaph*  to  the  8tal«^  If  tho 
com[Hiny  wom  allowed  to  deliver  writuin  meaaai^^,  It  would  be 
for  all  pur|>oiiQj  a  tolojJTOph  com|)any  eoiii|>*lin>;  wifh  tho  .SijlI*, 
and.  rlKhtly  or  wrongly,  thotlovcmmuiil  hiLx  thuui;ht  i(  imi>o>uible 
to  aanction  unch  a  ci>m|)otitiun .  Hence  tliu  telnphone  has  liithurto 
boon  uiiorl  under  llmttatiouH  which  tr°  '"t*  ^  impair  ita  iinolutnesi, 
even  had  the  meclumioBl  arrangomonts  of  tho  talophonc  companies 
been  what  tbey  ought. 

NeverlhelciH,  and  notwilbiUnding  those  drawbacks,  luccoasiiD 
Chanc^lora  of  Uia  Excboquor  have  Men  forced  M  laninnt  a  falling 
oil  in  Ute  teloftrnph  revono*,  and,  auaiiecting  ihc  computltlon  of 
the  telephonoa  to  bi>  ono  cauae  of  this  rieclln«,  thu  late  tiovenimenl 
dotorminod  upon  the  new  deuarbure  e:ipluine(l  in  the  Treaeury 
minutool  laat  yoAr  [Uuuse  uf  Commons  pHimi'!,  No. '-'■JOl.  Tbeeo 
propoMilR  mverae  the  policy  uf  frou  competition  initiutud  by  Mr. 
tnwoetts  They  confine  the  telephone  coiu|>anic9  to  certain  aroaa. 
Uid  reserve  the  rest  of  the  country'  to  tho  PoBlrna.itcr.1iencral.  In 
Other  worde,  while  telephonic  com mu nidation  within  towna — 
exchange  bualncH— is  left  lo  jirivato  <iotiipanle«,  the  (lovemmonl 
propaaoa  to  take  into  Ita  own  hand*  all  com  in  unicnUon*  between 
town  and  town —trunk -wire  buaine^it.  Trunk  wirM  are  to  be  open 
t«all  comers,  nnd  Call  olSoM,  where  persona  nut  on  an  «xchanKe  may 
oommunlcate  with  «ubM)riber«.areto  bsmiillipliol.  Atthesamelime 
mohangee  and  poet  ofHcea  am  (<i  he  connected,  so  that  t«lophonio 
tD«wa)(«a  may  be  apoken  throujfh  to  the  post  otlico.  and  thonco 
tmnBniil.led  aa  lolcgraros  or  lotlcra.  Alorcovnr,  tho  nulsanon  of 
overhead  oirei  is  lo  hochcckod  by  tfivine  the  t«lepliono  com)ia»t(i> 

rtain  pgwon  of  hifiog  ondcrground  wlrw. 


In  "Ome  reejwoln  thetw  proiiowilB  fwhioh  of  connweon  only  be 
Mclwi  ui-ion  by  agrooment  with  the  National  Telephone  Comixuiy) 
oru  nn  aJviince  on  tho  present  rj'ftonu  It  is  Bomelhlnj;  lo  ost-tb- 
linK  public  tcluphone  wircn  from  (own  to  town  nnil  bo  combine  the 
telephone  nctvico  with  that  of  the  fott  Office.  But  tliero  nro grave 
objwtion»  to  the  new  policy.  In  tho  fir«l  place,  it  would  uecur* 
the  Xational  Tel«|ihone  Company  la  Iha  enjaymont  of  n  practical 
mono|<oly  of  telephonic  coinaunioatioii  in  town*.  Tho  oiprea- 
niunit  of  the  Treasury  minute  un  this  head  lite  clear : 

''  Ar  to  frueh  licenw*,  no  further  llcenae  for  Iha  whole  country 
will  be  granted  :  and  even  for  a  license  to  eatabliah  an  exchange  in 
a  pertloular  town  no  application  will  be  entertained  unloM  a 
fonnftl  resolution  In  its  favour  has  been  nateed  by  the  oorporalion 
or  other  municipal  authority,  and  evidence  given  that  there  ii 
■ufficient  capilsl  «ub»oribed  lo  carry  out  the  undoilaklntf'" 

Now,  it  Li  obvioua  thai  it  no  further  tlcenae  for  tho  whole 
country  la  granted,  the  company  poeacamng  suoh  a  licence  may 
nafely  defy  any  now  local  company,  (or,  beeideu  competing  with  ft 
on  ita  own  iftound,  it  will  bUcknuul  Ite subscribe r*  nhon  Ihuy  try 
to  communicate  with  other  towns  whero  exchanK^  n(  the  one 
company  which  hrui  a  general  licenae  are  eelabUihod.  In  fact, 
then,  the  new  arruniieuient  would  amount  lo  a  partnership 
hot  ween  bhe  I'uBb  Ollice  and  tho  KattonnI  Telephone 
C'Onii.iany.  Nuw,  whntovor  may  bo  xaid  for  or  against  a 
!?latc  monu|ioty.  n  mono|>oly  in  private  hand^,  and  luod 
piiinarily  lo  earn  money  for  shuiehulderf,  in  abhorrenl  to 
tlic  sentiment  of  the  pceicnl  day.  Nor  in  a  [mrtnerahip  be- 
tween the  State  and  lufh  a  monopolist  loss  objectionable. 
A  |iarl.nnr*hlp  In  only  >nlliifnrlory  Hlicre  the  partners  have  confi- 
dence in  one  Hiintlier  and  work  (or  the  Kkuic  objerb.  The  (lovem- 
nienb  and  Uio  Nnbianiil  Tele(jliori«  Ciiiii|miiy  would  Mtrtrtiolv  not 
work  for  the  nnie  ohjocb  while  diBtruat  and  •ii"picion  woiitd  na 
Curtainly  Uiko  the  place  of  mutual  confidpn'-u.  How  ■■hii  il  bo 
olherwi.io*  Tho  Covommont  muaC  before  all  bhin)(<-  •nlisfy  the 
public ;  tho  toloiihonc  company  must  before  nil  thing*  antitly  ite 
shnrohotdora.  Thn  (•nverninenb  m  IntercaU-d  in  narnlnK  a  reveaiue 
fioni  thetoleK'apha  ;  tlieconirntny  has  every  motive  for  driving  the 
lelf'ifiiiph  out  lit  the  licl'l,     NeiMier  the  (.ioveminenl  nor  the  com- 

fiaiiy  can  ignore  llio  ponribility  that  mmu  day  tho  (Vi«bmaat«r- 
•eiieral  may  cull  ujjon  the  company  to  Mil  ila  onlerprlw. 
Tho  company  cannot  but  winh  to  enhance  the  value  of  theproparty 
it  may  have  to  sell :  the  (lovcrnment  cannot  hut  wIkIi  bo  prevent 
any  such  increase  of  value.  Ilnw  is  it  possible  thn t  two  such 
partners  can  work  In  harmony  T  Moreover,  it  scenis  probablu  thai 
the  jtartnerahlp  would  be  founded  on  a  bod  bargain  for  thcfiovem- 
ment.  The  (iovemment  i«  to  (uko  over  truiik.wtro  communication 
partly  by  porcliMiiig  Ihu  trunk  wire*  of  Ihe  comi>any.  partly  by 
erecting  new  linoi,  and  Parliament  by  the  Tulegniph  Act  of  laat 
year  authorised  the  rainng  of  a  raillinn  o?  money  (or  tbo 
purpose. 

SupnoM,  when  the  inittlon  hu  been  |>atd,  iJio  Hovernment  finds 
Itaelf  In  posaeteion  of  all  the  costly  and  uri remunerative  t«la- 
plione  biiHinei'e  of  the  counlry,  white  the  com|)any  is  left  In 
IKntncvaiou  uf  thu(  branch  of  the  work  whloh  Is  iiiexpeii^ivo  and 
profitable.  I,ocal  letters  and  local  telegrams  are  tinld  to  pay  for 
those  which  travel  far  ;  but  iho  8t«to  will  hove  no  hjoal  telephone 
moBNigc*.  and  though  it  will  not  be  bound  to  uniformity  of  cbarra 
for  long'distanco  work  it  will  not  be  able  to  rai.<e  iLs  chargce  indeu- 
nltely.  And  nlint  complicatlona  may  not  arise  between  those 
HUApjcioun  jHirtnci-x  as  to  tlio  buundiirioi  of  I'lwni  and  the  distinc- 
liuoH  iHitw^n  trunk. wire  and  u?(chan^0  buHin*>«d  '  Will  not  the 
compuny  he  the  first  to  eu^gnit  to  the  inhnbiuint*  of  a  suburb 
that  it  in  a  mon«brous  thing  that  they  should  bo  conipelle'l  lo  pay 
a  trunk'Wire  ohorgo  tor  commiinicalinK  with  tho  exchange  ot  Uie 
adjoining  town?  History  will  only  ro[«at  itaelf  in  such  com- 
plaints.  Anonmlion  of  this  kind  obligod  Mr.  Fawcetl  in  1S34  to 
abandon  the  principle  of  nytriote'l  arcnn  nnd  to  give  liconMe  for 
the  whole  country. 

But  these  difliovdbies  mi^'hl  (or  the  protenb  huve  been  overcomo, 
ur  at  toast  overlooked,  were  it  not  tor  bhe  t|uesttoi)  of  wayleaTO. 
The  telophonc  companius  say  ihoy  cunnot  get  Hd  of  the  nulaanoe 
of  ovorhund  wires  unloBs  they  are  authorised  to  open  sbreebiand 
put  their  linos  undereroand,  8d  obvious  is  this  conclusion  Uutt 
bhe  mcont  Joint  Committee  of  tho  two  Hou?e»  appointed  to  coo- 
alder  how  the  balance  might  be  hold  bctwoeo  tho  totephono  com- 
|>Hiilea  and  cam))nniea  working  eluclric  Iramuayb  and  railway! 
went  somewhat  out  of  ita  way  to  recommend  th.^t  "statutory 
IHJWvrs  b»  granted  enabling  telephone  undertakers  to  lay  that 
wiros  underground  "  (House  of  t.ommons  Papers,  1893,  So,  331) 
Bub  to  this  tho  mnnicilial  corporations  have  the  abrongeet  objeo- 
ticn.  an  objection  recognised  by  the  present  taw,  which 
gives  them  an  absotulo  icto  upon  the  exercise  of  any  such  powoie 
in  bheirreepeclivo  towns.  They  allege  that  to  give  a  company 
which  is  in  posi«ow>lon  of  a  practical  monopoly  the  rlifht  lo  take  up 
streets  without  s  concurrent  obligation  to  supply  bhe  commodity 
in  whiob  il  deals  at  certain  rates  nnd  on  certain  uniform  oondf- 
btons  is  a  departure  from  the  boet  traditions  of  municipal  govern, 
ment.  They  do  nob  intond  that  the  control  of  thoir  HbrooUi  shall 
be  taken  from  them  without  Kime  Bde<)UBte  considcrution ; 
and  they  have  a  strong  dislike  lo  the  intrusion  of  a  private 
company  on  any  tonns.  It  is  to  prevent  such  intrusion, 
aa  well  as  to  deliver  its  ci listens  (lom  the  ilU  which 
they  hear  at  the  hands  of  tho  telophoiio  company,  that 
the  C-or|)or»r.ion  of  lilawow  hsa  rMoned,  if  poanblo,  to 
tttke  Die  supiply  uf  lelepfionic  communication  into  It*  own 
hands  ;  and  there  is  much  lo  be  raiil  for  lis  proposal.  I)  te1«- 
phuniu  communicutioii  is  not  undertaken  by  the  Slate,  there  1* 
absolutely  no  reason  why,  if  tho  rato)>ayori  are  agroeahlo,  munlci- 
patibios  should  nob  undertake  tho  work.  They  already  tmdertuke 
tho  supply  oi  wat«r,  goa,  electric  light,  and  the  tnoona  of  com- 
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■mlokUm  by  tmnw>y« ;  in  fiwt,  th^  andortske  nil  entorprisaa 
wtildi  require  the  une  otthc  strooU  If  telephonic  cominnnicMloia 
cnn  duty  be  rflinontly  (upiilicd  by  ating  tlio  rtcoel*.  wliy  fihoald 
not  Uie  mDniclpkliUc*  und«rUtko  tlint  Hnih  nli>aT  The  work  tliey 
■ndertokc  thay  (ccnonilly  do  well;  (Ijuy  would  probably  do  ihii 
work  (or  botur  Uiaii  aair  |)rir%[«  coniptuiy. 

But  thoreara  two  •enoun  objectiotu.  Oiio  oritc*  from  tho  natiiro 
of  Ui«  ihin^  lo  be  vupplied.  The  toloiihono  t>  iisod  not  only  for 
tVMkiiiR  within  the  utob  over  n-hich  tha  monlctpnUty  ro1«»,  l»ul 
(or  B|ieAlEni{r  to  diit-nnt  ploooa  with  wlilcli  ili«  municipal  nubhority 
Inu  no  conncMinn.  Auiinio  Uini  tnl«r-towi  u  irr>i  an*  in  thti  bandn 
of  tho  (iavoniinont ;  *U\l,  not  only  Uiwu  n  inv,  but  Ihe  eiehnnKe 
wlra*  ol  otiiar  towiiK,  iniwt  bo  u>ed.  Every  muuieipiiiity.  tlici'c- 
(oro.  iniiet  >^ree  withtJlmiKowin  takintt  tho  tclofihono  into  lUown 
baAd*~th>L  in,  il  miiitt  eurry  on  a  comincrrinl  buoinea*  nt  ttiv 
risk  of  ito  citizeiu  — or  the  t«to|ihniie  (yiin{iany  will  liav«  ta 
bo  dealt  wilh  :  and  thnt  eaiiijinny  ulll  ruriJiinly  know  very  well 
how  to  mako  chnruca  unit  iiiivrixMe  ilil)jt.'utiiu«  whii^h  till  niijl 
ntag'ktAthtt  MIophOTio  luillt^niiiuni  lo  a  diptimt  dnto.  Slill  mare 
*orloa«  |g  the  diflicnlty  nrwiii^  from  Iho  (act  tbat  tlio  tclDgrapli* 
ar«  10  the  Kniidn  of  tlic  <  laveminenL  Tha  LeloiJione  la  only  ona 
kiod  of  tele^aph,  and  until  bath  nro  In  tliamnic  bandathcroniu^l 
bo  coiDpetiiion  bctweon  tbc*o  rivnl  nioaMi  of  coinmiiii lectin);  tn- 
Btantdneouijy  irltli  jwraon*  aL  adintniirv.  It  would  be  a  mN  fort  one 
to  brine  tho8MI«mto  coin  jwtilion  with  the  niuniiri|iHliliefl  ;itu*uuld 
boK  mMOrtiiiia  (o  filace  in  oiany  hrtnils  n  bu^inoKi  which  nhould 
bo  to  one^  i'SkHinnient  nolemnly  decridod  io  IMJX  and  ise9  that  tlio 
SlaM  ahoutil  «uupl^-  teleittnphic  emnmunioatioa.  No  one  pcopoaa* 
to  raterae  that  dccifiioii.  A*  ion^c  nt  it  ttnnda  it  <«  nn  itio(in*)»t«ncy 
toollowoocreiy  iin[KTrtiuita[iRMn>af  tel«i;'*l>biooaniinniii<'Htinn  to 
bo  in  Iho  handa  of  [ir^rAlo  caniimiloi  or  IooaI  bodiuA.  Tu  levy  a 
royally  D|ian  other  imdirrtiikecN  i*  no)  (o  nti'Irrtake  a  biipinew:  and 
Puliainenl  nevur  Mil.liurirn^l  Iho  purt<hi!>cDf  the  t^letcmphn  merely 
tooiUkblo  runltivf  to  be  chargeil.  and  buninea*  to  be  pin  laulo 
Impeded  oiul  diicouratMd.  The  real  lenun.  therefore,  tii  tho  pro 
poni  of  the  (SlnaKOH"  Corporntlon  !■  that  the  (auitian  ercAled  when 
UoeoMa  were  ([raiitod  to  priv.tto  tolcphoiie  cn>n|Hinlc«  hoa  bocoiiio 
Ml  impoatlblo  ono.  Tho  ndvocAtoe  ol  Iho  prniHMal  havo  bocii 
earcfal  to  *tal«  that  it  ia  miuto  only  biMMii'-o  tho  (.loverninotit  lifU' 
mad*  tlolaiilt  in  lliu  work  etitruatcd  ti]  it  by  I'urliaiuent. 
and  by  way  of  pruteKl  agnin^l.  tho  trnrmfer  of  xuch  work  to 
prii-a(«  handii.  The  municiiKilitie*  have  no  objei^tioM  to  the 
uae  of  ihdr  itroota  by  llin  t  Government ;  it  ia  tbo  intruaicin  ol  a 
prirato  compnny  CO  which  Ihoyobjoct.  [.olthollovornmcnt  lAkc  llio 
tdophonea  iiiU)  it*  nwri  handa  and  rnoHl  i>(  ihndilKciiltln*  Tiinii4>. 
A  fcrlovouH  luUldke  wu»  iuail<<  in  nut  piirchoeing  the  lel«phoiie 
paMnto  «*  Mton  na  their  value  buc.^inu  nijpurunl,  and  in  oreutinK  a 
vwtod  interait  in  «  biuinoa  which  it  bad  been  deliboraloly  liw^i'Ted 
WW  the buninen of  tbo  Stal*  Tho  public  havnui'l  little  about 
Uiif  mlaUikCi  booauao  there  ha*  boen  a  lurking  iiiapiiMon  tJint  if  Ihc 
PoatOIHce  hail  SCI  piitwl  the  (vlephone  in  early  dnyi*  vory  lltllo  more 
would  ba(«be«n  heard  of  thai  wonder (u I  invenlinn,  In  ihentdny* 
o(  travel  and  oommnnicatioD  tho  nulling  of  fuch  an  iiiventiuii  wmilil 
have  been  imiMwible.  But,  luivrevor,  that  may  be.  the  tcluphiinn 
has  now  Mtabliihod  itaclt  na  a  nscoiaary  ndjunt^l  of  (roiiiniercint 
life  in  Rnjtiand.  Tho  only  (|iiwttDn  la,  tlow  can  the  public  uuin 
the  eronteKb  advanlof;oa  from  tlie  Inalmmtnit.,  hnvinK  reijarii  Co 
thohct  Uiat  the  telei^phanro  in  the  hands  of  tho  Stale?  Many 
will  hobl  tho  an«wer  to  be  that  lliu  Stnte  nhould  lake  llic  tole 
[ittODO  alto,  oven  though  it  miiy  liavu  lo  pay  KOrnewhnI  dearly  far 
pBBt  miitakoi  of  policy.  Tbo  aUcrnaltveB  are  either  lo  loriK<  the 
NalioDol  Tolophonc  Company  into  tho  etrecti  of  unwilling  inuuir-i' 
palitioR,  or  to  brinj;  thcao  inunici|>nUtiQ»  into  the  6eld  of  telegrnph 
work  ae  compelilora  with  the  Stjile.  — 7'>»u>. 


UV6ETH. 


COMPANIES'  MEETINGS. 


DIRECT  SPANISH  TELEGRAPH  COUPANY.  UNITED. 

Tbo  onlinnty  KononJ  meotini:  of  tho  »hatoholdera  wn*  bold  on 
Trttlay  last  at  \Vinchaator  Tlouao.  K  C. 

Sb-  J*bn  rand*r,  M.P.,  prcalded,  and.  in  nioiiti','  Iho  adoption 
of  thorepurl.  all'ir  .■Tiinwamir  regret  at  lliu  Ior«  the  r.iiiipiHiy  had 
•uflbred  by  the  ilijuth  «i  r.hmr  liitflchairniiin.  Sir. lam™  Amierhmi, 
(ud  that  the  Miramit-  fur  the  half-ynnr  ahowod,  afti-r  providing- 
fordebonturcintQr(»t,  iibaUneo  to  the  credit  of  pi'ulit  and  lo™ 
Mcount  of  t«.M.y  Tho  trailio  reesipl*  -honed  n  doi-reowt  of  fW.I 
a*  oomicuod  with  the  correapondins  t><)rio<l  of  Is(t2.  The  fal line 
air  In  lb«  (ooelpU  n'fl#  chiefly  due  to  tli*  aMenatlon  of  Slock 
Bsobai^e  buxlnow  in  RnKland,  S|iain,  and  Pr»nc<o.  It  woa 
aomewhat  remurkable  that  durinti  the  laid  (ri.i  monllia,  when 
tiluDfta  were  at  Iboir  very  worat,  aubniatino  t«lei;rH|ih  com- 
paniea'  ahares  itood  a  liltlo  higher  in  tho  market  than  ukual  ; 
thorefont.  their  pontioo  was  counrl.  Tho  workinK  ei(ient>i»  were 
il.TO  In  n^cca*  of  thoao  for  the  oorrenpondine  period  of  last  year. 
Tbo  Companj'a  cablei^  and  the  land  linea  in  connoclion  with  liiem. 
bnl  oontlnuci)  in  ifood  working  order  throughoni;  tho  half-year. 
Tho  rasiilt  of  Iho  half-yonr'a  rnnkinj;  waa  thai,  »'l«r  adding;  tlio 
iianal  sum  ot  £:!,50U  lo  ine  rouii'vc  fund,  ilia  bulniicu  ut  pnitit  an<l 
Iw  annftiiBiwI  tn  l>J,l4-'i.  To  thai  tho  l>irocU)r>  pio|KHieil  to  add 
£SVt  from  intorwt  on  iiivostments,  and  rocnmmendod  iho  payment 
«r  the  dirldend  at  tbo  rate  of  10  per.  cent,  par  annum  on  Ihe 
preinonoe  diaro^  and  a  dividend  at  the  rale  ol  4  pot  cant,  por 
•nmimon  the  Oidlnar7  aharta.  The  rcaorve  fund  at  Iho  proaont 
tine  anonnlod  to  £3C10<(.  £32.0«W  ol  which  wm  inveeMd  and 
yieldbg  tbcnn  an  avera(^  inlerMt  o(  H  \Kr  cont^ 

Mr.  gitwuml  StllBier  aeconded  iho  motion,  whieh  w«a  unani- 
monaly  adopWd. 


At  the  IbbI  moeling  of  the  Lumbeth  lioard  of  (.uaTdiana,  tha 
<iiicatton  ol  lighting  by  electricity  wm  conaiderod.  ll  appears 
that  aomo  wooCa  ai;o  the  liuanliona  rcaolvcd  to  ajwnd  £X>  upon 
oht«lnln|p  the  opinion  ol  an  expnrl  aa  l«  the  coat  of  li);hi.iiit;  np 
tl>«  Laanbelh  Uorkhouao  and  Intlrniary  with  electricity  Mr. 
I'reece,  an  elootriml  oni^ineer,  wai>  eniiaKod  to  turnUh  the  required 
information,  and  the  followiii|{  if  ihf  report  he  has  addntased  to 
the  clerk  on  ihe  subject : 

■'  In  accoidancc  with  the  inrttruclionB  contained  in  your  Icttor 
of  .1  line  2(1,  i  have  given  cniefu)  eonajderation  to  the  quoilian  of 
Ihe  ll>.'hlin!<  by  electrldty  o(  tho  nbore.natnod  bnOdlnipi.  In  th« 
ci>iikid.<r:iiion  of  niid)  a  (|aefilion,  naiorally  ono  of  the  tnoet 
iingxtrlniil  |K)iii(x  i»  r«f1ew  in  the  coat «(  Ibe  llluininaol  for  wbi^ 
electricity  is  propowd  to  be  nubattluleri.  In  the  cato  of  the 
above  named  premued  thii  illuminanl  in  gas.  You  have  been 
Kood  onongh  to  supply  me  with  the  number  of  ifBH-burnera  fixed, 
and  the  annual  cviiondituro.  Tho  louil  coat  durinj;  the  year  18Kt 
you  alAto  to  be  for  lb*  sorkhau>c.  il.'rilT.  ISa.  ;  for  tho  intirmary, 
jCI.IMT  l*i»  — toUl,  £1.IM:>.  ila  Hut  Ihia  la  not  all  jiaid  for  km 
a>^\  Iiir  li|;hlinic  p<ir|K)>v> ;  ynii  mI>o  nan  i(a>  for  hoHLiai>,  cookinf;, 
and  inuer.  It  is  dilbcutt  without  :in  int.iinalv  pnu^ticiil  Mviuaiob- 
ance  with  your  hcalin?  and  oimkini;  Hpplia'ice*  and  iJie  in- 
lirmnry  n*  engine  to dslermine  ulint.  pniji'irtion  of  the  total  ooat 
■houlcl  bo  debili^I  to  theae  ten  ice",  but  an  inspection  of  Ibo 
applianctM  in  (piealion  louli  roe  to  the  determination  that  oboot 
Clt'itl  |inr  annum  will  bo  the  coat  of  the  )fa«  conaumnd  in  them, 
leni'ini;  in  round  liunroa  ll.MN)  iicr  annum  oa  the  actual  COatof  iho 
lightinj;.  I  "Oiilil  luiiliur  diiidn  Ihia  *iim  between  the  two  bulld- 
inj{»  as  follows:  workhnu-o,  eXM;  intirniiiry,  £97*'!.  The  prtoo 
(uid  is.  1  believe,  'i*.  (bl  )i«r  I.ikhi  <~iiUc  Iwt.  We  lind  thus  that 
In  the  woikhouao  )*ou  confiuuie  4  (DO.iMV)  t^ubic  fe^l.  and  in  the 
inBrmary  7. liWI.WU  cubic  feet  ol  ;•««  lor  liahtiiip  during  the  y«w. 
The  number  ol  buincta  in  the  workhouse  ii  stuled  to  be  between 
I.IIKlHiid  l,-M*.  If  we  take  the  mean  of  the  two  flKuiea  (1,150)  wa 
■linll  pi-obably  l>e  noar  the  mark.  Each  bunior  therefore  consumea 
3  >l'Jfl  cubic  feel  per  buninr  ;  H'lilln  Uic  li-ill  Um|S>  in  tho  intirmary 
consume  on  an  avon^K*  '  '"'''■'^"  <'uliic  foot  ]<f-i-  burner.  At  livecubio 
feet  per  burner  per  hour  it-  would  ap|>enr  that  ihu  work  house  tarn  pB 
avorai;e  !&!'  houm  ol  ti|;hliiiu  |jer  anmiiti  ;  while  the  infirmary 
Inmpa  burn'J.rUW  houra  |ier  annum  on  Ihe  uvvrj>|>e  1  should  judm 
fro  in  the  tnajicclion  that  I  have  mode  thai  wo  ah  all  noedWU 
-utne  I,7''"  i^ivctric  innindcaccnt  Ininj*  of  1 6  c  p.  or  their  eciulvB- 
tunl  in  the  two  buildiii(;a  under  conil'loiation :  I.CKJO  will  be 
needed  for  the  workhou-o.  nod  Iho  icinalntnj£  7.W  for  tli* 
inlirninry,  U'e  can  naloly  iilfunl  to  l!v  a  lew  natnber 
of  Lamps  thuii  you  Imvi^  nt  present  tT'^-buriiorx  in  the  work- 
hoiii*  :  bul  the  inflrmai'v  aooms  ba.lly  liehteii  in  many  of  the 
TOuina,  niid  1  think  It  would  be  wiiie  to  lei^kon  on  an  iucpoaae  in 
the  actual  iiumtit'r  of  oluctric  lamps  a.'  compared  with  the  K*a  jete 
now  in  iixe.  W  ii.h  the  enaier  inanipulntion  of  the  olcctric  Ngbt  oa 
coin(inmi  with  jpiK,  WO  uliiiuld  i;i^t  aimic  icilucLlon  In  the  hours  of 
buininx.  I  will  Offunic  thjit  till'  l,<NH)  luiuiw  in  the  workhoue* 
will  burn  an  aventgo  of  'i*\  hours  |wr  nnnuin.  ami  the  TOO  latopa 
in  the  mllimary  'i.  lU'  hours  per  anniiin.  The  coii><u(nplJan  ol  eleo- 
Irlcnl  eucfKy  on  thia  naauiDptiou  would  be  :  in  tlie  wnrrkhouee, 
4L>,(XHI  supjily  unlla  |ic(  annum  ;  in  tho  infirniaiy.  f)l,MO  supply 
unitn  per  uiinum  ;  lotal,  l3(i.3(KI  supply  units  per  annum  The 
(!«neratini;  plant  iiiu't  bo  uf  imllirlont  capacity  to  maintain  alinhB 
a  Irir^e  pioportion  of  the  \,'M  Inmiia  at  ono  lime.  I  ahould 
a»<uLnc  that  in  no  case  would  no  ninro  iVinn  l.QtKI  tamp*  be  lighted 
aimiiltAneoualy.  This  would  mean  the  employment  ot  eniclnea 
deielopm|;a  totoltrf  IBOh.p.  in  their  cylinders,  and  dririn)cauit*ble 
dynriinoa  toaupnly  tho  Umiis  At  l«ast  onesetof  maohinerymaBt 
alno  \ie  pro\  idoil  as  a  aparo.  I  should  iiroposo  on  Buch  an  Installa* 
tioii  us  thi»  will  be  lo  nv  thron  alcam  <lynama  acta  u!  NO  h.|L  each. 
Two  of  them  would  supply  the  full  load  of  l.fXNJ  lamgi*.  and  ono 
would  only  be  run  durin);  llie  houm  of  li^hlAr  load  (under  "Hm  or 
SOO  lni]i[ia|,  the  Ibinl  set  being  aiiaro,  bul  lAkinK  lis  turn  rv,]!ularly 
with  the  other*  as  a  working  t«t.  Two  ateam.boilors  ol  laive 
cnpnciiy  would  b«  needed.  One  ot  thw*  would  always  be  Tn 
roaoi've.    Tbo  capital  cott  of  the  inslAlbitiun  1  oeliuiale  as  follow* : 

Enginee  and  dynaiuOi £!i;10O 

lloilent „.. 800 

Ktoam  ptjief,  pumpe,  unci  litlinj^ ...,...,..„>. HO 

l.amp  instalUUou ■ SjASA 

Main  cable*    Mtt 

I  ontinecncien • S7C 

say.  £6,900 
The  wotkinir  expenm*  would  bo  •■ 

e     ».   d. 

Toal  of  production  at  3d.  per  unit    1,1.17  10    0 

Maintenance  of  plant  at  O'JSd.  per  unit ,..., ^17    6 

lAnip  tenevrola  at  0-25d.  per  unit ,.        14'-    ■'    C 

si,iw4  I  afl 

say  £l.lM)0  |wr  atinum,  To  thU  aom  must  of  courvo  be  added  tho 
inlofoare  on  the  ca|Mtal  eA|>*ndotl,  aay,  :i^  per  oont.  on  £0.900 
equal*  £-JII.  IOh.,  bringing  the  total  annual  ooat  of  theioitaUa- 
lion  lo£l,S4l.  lUa..  ai  aKwnst a uaa  billot  £l.fiOO.  PtrtcmtTaia 
the  ineieHae  In  cost  niuat  be  put  ihe  value  of  Uie  bettor  lf|{KllnK  In 
the  iaimwry.  It  only  OOU  lamiw  are  Uxed  in  the  infirmary,  givlns 
OMTvioe  atxiat  eqolvalent  in  lishtinjc  power  to  that  now  •upiiUao, 
the  annual  uosl  will  be  rciuced  by  ^16.  t  bare  made  no  eBtUnate 
ol  the  ooat  of  the  struDlural  altecaiiona  reqnirod  to  aooommodata 
th«|.Bachinery.    I  sironitly  recomoMiul  that  it   tba  work  b^HJ 
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c1«H(I*d  iipon>  tlut.  Ihn  tuii  iiikUnw^k}'  boilor*  ihnt  yon  eonUm* 
ulntv  liumi;  «lioii1il  '>-'  '!>.>T»](m(Hl,  hmiI  four  new  boilerx  of 
larger  (.'itpikcUy  )"'-::!-''!'' '  I  (or  tliu  bujlur*  now  iit  one  Tliiva 
>hou[<l  be  w'li  1  i^onc  balUry  [a  rnipplf  nlcnrn  (ot  all 

purpcoo*.  inn  i  rie  liglit4n(C.    The  working  prcHure 

■houlil  be  IS<lii  I   "  iimic  ini^h.     It  will  bo  neccaun 

to  (Mnatroft  ii    vw   -.  i i<  -ii  I>.ii1i:r>.     Till*  doulit  bo  built 

upon  fiio  illc  ul  Liu:  (111. .1. .  .iiiil  t\iQ  lusv  bciilon  tixtd  In  tili« 

nn*  pMdtloiw  •«  the  ori«>  ii»w  in  iii«r.  Knl  i>  belt«r  arrmuM* 
aeni  would  bo  U>  eitemt  ttiu  boltur-rooni  into  the  lautiilry 
by  bikinK  I6fl-  ofT  tbo  vrjd  of  tlio  Intlcr,  wliich  strip  iroulu 
include  Ui«  silo  ot  the  chimney.  Under  Ihwe  coiidiiionB  tho 
ehimnoy  will  haio  to  bo  conitrnctod  on  b  new  litc  ouUide. 
By  fotlowtnti  Ibti  Inttcr  coiinw  Iho  oilrn  ryuiM  will  onnble  u*  to 
fix  (aur  Laneanhiro  (GiUloway)  bollnra  >lila  by  nde.  If  only  tlio 
(ir«Mnt  ballar  itpiwo  I*  aviuliibln  wo  «linll  hitfo  lo  tli  cRoiianiii;  or 
mmo  tnnrine  type  of  boiler,  whidi  arii  not.  to  my  mi  ml  su  MttiH' 
factory  ao  ibe  Luncnxbiru  ly|><!.  Moreuvor,  Ihu  hunt  of  the  nloko 
bol«>  if  pUced  euDlrnl  belwiyiii  iwu  ruinol  innrinu  boilom  loclnit 
wtcit  other,  H-oul'l  bu  vary  in'ral,  lUiA  it  would  be  difficnlC  lo  got 
tbo  mm  to  work  there.  There  mil  bo  no  praetlCAl  dlflicully  whjit- 
OTM  in  utiluins  a  unele  battery  of  four  boiler*  woikint;  nt  a 
pmnira  of  19(lTb.  to  Iha  n:|a>n>  inch  on  to  tli«  Mun«  nnjtoof 
•touA'plper  lo^ncntMAll  thoatonmynu  will  noedfor^l  pur|ioM* 
wlMlao«v«r.  An  ozoetlent  {Kwition  for  Iho  at^tni'dyoamo  Mta 
lit  th«  00sl-afa«d  ■djotnii)};  the  laundry.  Thlii,  I  undantand,  oui 
be  Mared.  By  utiliainc  thiti  *hed  tor  tho  parpoio  namod  )'iia 
would  bale  1  nice  eompooClykrnncod  plant,  eicellontly  liluiiud 
for  nipervtiion.  and  at  n  fnjrly  contrnt  point.  Thoro  !■  no  other 
pOMtInn  in  tho  whole  tif  your  [trcmiic*  »  will  iult«l  (or  the  par- 
pow.  I  nm  decidedly  of  o|iliiinii  that  an  iiiftnlUtion  of  olootrlc 
Mifht  should  be  put  In  for  your  tcorhhouM)  and  iiilirnmry.  The 
extra  CMl  over  the  iire»eiit  |fs«  bill  will  bu  vury  seuhII  indeed,  and 
jour  atinoKphore  will  be  iiateil  frum  pollution.  In  tho  infinnory 
CBpeciolly  it  will  bo  found  very  much  to  aid  your  inedic&l  officon 
in  (ocurinK  that  pure  nir  to  oBontial  lo  the  |iioiicr  troatmonl  of 
■icknoM,  while  in  tho  workhouio  tho  purer  air  of  die  room*  will 
coftAinly  lend  to  improTa  the  iceneral  hoaltli  of  tho  Inmalon.*' 

It  woii  tnovod  and  Mconded  (hot  tho  Hoard  nhonhl  have  nulhlnn 
la  do  wiih  lh««obaiaa,  bat  tbU  motion  was  loet,  and  an  iimoud- 
tnenl  puatpooing  th*  malWr  for  a  mootli  waa  oarriwl. 
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GLASGOW. 

The  following  inofnornrxluin  lioa  boon  Imaed  will)  roturuncf  lo 
tiia  oontract  dow  in  courw  ot  noKuliiition  betwceu  iho  Post  Ullli.'o 
and  Uio  National  Tolophono  Company,  retatln|[  to  tho  telephone 

1.  Tlii*  contract  ia  direotly  aimed  a^ofnat  the  corporation*, 
county  oouneila,  anct  local  authoritioa  throughout  the  country. 

'i.  All  the  lolephoiie  par«nta  of  Iniportnnco  have  oiplrorl,  wliidi 
Icai-M  itio  lelephoiiu  (orvioe  open,  but  It  cannot  h«  coirieil  on 
without  a  liceiiMi  from  the  Poatmaaler  to  Ao  eo.  Tlitrteen  licensee 
wore  uiiued,  all  of  which  bai-o  now  bt'On  bouj^ht  up  by.  or  aro  under 
tho  control  of  the  National  Telephuno  L'ompiiny.  Thoy  huvo 
by  this  m<uin>,  thoroforo,  re-oaUblifihod  their  monopoly,  which 
formerly  oiiitcd  only  by  their  poiweviiiaQ  of  nil  tho  patonu. 

3.  On  the  'i.1ril  of  May  loHt  the  Trea«ury  iMuec)  n  tnlnute  Mttin;; 
forth  tho  intenileil  future  policy  of  the  (luvcrninent  with  roipect 
bo  tho  telophonc  syBtem,  and  in  thi>  minnte  tlioy  •tal«l  (hat  their 
object  won  to  comply  with  the  rcAnonablc  dcmanciji  of  nny  town  or 
dUtrict  for  telephonic  (acllitin*.  and  lo  moot  in  fiir  eu  iK«*ib!e  the 
view*  nf  mumciiml  authontliM  by  placlnjt  adilitioiml  toli^phonlc 
faciliilo*  at  tho  dl*j«ut»l  of  the  public. 

4.  In  order  to  carry  out  tho  policy  nf  tho  minute,  thcTclot^rnph* 
Bill  wan  introduced  on  the  ore  of  the  duuolutlon  of  loot  y«ar,  autlio. 
riling  the  Treeauiy  M  apply  one  million  ponndn  »l«rlkng  for  tlie 
{lurpoee  of  buying  the  inlerluwn  trunk  linos  and  the  erectjun  of 
additional  truoko.  Thia  Bill  woe  refurreil  to  u  Special  Committee. 
After  three  nttingn  and  honrin^  Hre  witnoute,  two  of  whom  were 
from  the  I'oat  Omoe  and  three  liom  the  telephone  comiianioa,  thoy 
[«niod  a  special  report.  Ai  the  coiuroitteo  met  on  the  ere  of  the 
dlMOlutlon,  adociuato  examination  and  eni{uiry  wore  impoanlbla 
The  Treoaary  minute  eiprwoly  Ntle  out  the  Intention  of  the  Poiit 
Office  t«  cO'Oporata  with  andaMi«tiDunicli>al  ojirl  local  author! tie*, 
but  no  witnea*  waa  called  by  the  oommiltee  from  any  corporation, 
county  council,  local  anthurlty,  or  aiiyono  ropreeeoting  tbe 
telephone' uaing  public  Tho  committee,  therefore,  dealt  only 
with  one  point— namely,  the  term  of  yearn  for  which  tho  oiiitjnfr 
lioenaea  had  boon  trrnnled,  and  thoy  r«commandod  that  thiiibould 
not  b«  axlonded.  In  roferance  to  other  |)oinU>  and  dotailn  about 
which,  althouKh  they  aoid  Ihey  were  of  conrtidernblo  Iminrtfincc. 
the  oomralttee  nuide  no  reiiort  and  gave  no  opinion,  a*  thoy  hod 
heonl  no  evIdenoVi  they  aoid  thew  migbl  properly  ■'  form  the  Mb- 
jeot  of  necotiatione  between  the  companiea  and  tlie  Veptu-tmenl," 
and  added  a  reconHnendation  that  any  ngreement  mode  with  the 
telephone  coinjiftnioB  wni  to  bo  laid  before  Parliament. 

5.  The  Aot  ol  last  year  ireiit  far  beyond  the  pulioy  indicated  in 
the  Treuaury  minute.  By  Section  A  the  Poelmaater  may  authoriao 
any  telephone  company  lo  nxorciic  all  tbe  pwren  ho  ban  himaelf 
under  the  TeUfCrafih  Ac**  ot  1^43  and  is;s.  Thii  i>  a  direct 
attack  ujion  thtt  pTMOltt  poaltlon  of  corporation*,  no  reprcacntallvo 
uif  whom  hod  any  oiiportuntty  whateiw  of  nonnidt^nni;  the  Itill. 
Tlio  Kill  tiv!  rnJti«a  Ihrouith  iu  tlie  lu«t  (\u.y*  of  I'lirlmmunl.  tilr 
Jubii  Lubbock  Ln  the  House  of  Conunone,  and  Lonl  Hobhouso  in 
the  Houee  ol  boiit,  ptotMted  ogainat  the  way  in  which  H  was 


ruahod  tkrangh,  and  pmiitedant  that  although  the  London  Ooa  .. 
r<iun«il  vould  be  diroctly  and  ■orinu--ly  afToctoil  by  t)ie  Bill,  thk 
tiiu)  bout)  entirely  IgnoroH  and  ilnnlod  any  opi»rtunily  of  pr 
ing  their  own  iiil«ro«t*. 

0.  In  pumionce  of  tho  policy  indiontod  in  the  Treiwury  minul« 
l.ho  ('orfM>ralion  of  (ila«gaw  have  npnlicd  to  the  T>onlmB«lor  tor  i 
lelephuTic  lloenno  In  order  lo  e*lAblliih  a  niunici|ial  telephon 
"orvice.  In  thcii  application  they  stale  that  the  Oloagow  Corpon 
lion  o-Ku  their  own  «troot  tramways,  their  ga>  and  wator  ■upptyj 
anil  mainn,  their  hydraulic  power,  ahio  their  aleetrfc  light  aupply,' 
and  that  no  |«nio(i  or  ootnpany.  excotit  tho  Coruoration,  haa  any 
rltfht  to  interfere  with  the  •trooi*  of  tlie  city,  anil  ae  an  (i(!«r|u»ti 
toTophone  icrvico  muft  bo  laul  underground,  the  control  of  sueh  an 
undertaking  xliould  be  In  the  hancU  of  tho  Corjioration,  ne  the 
oponiag  of  thoir  xtrvol^  would  int^tforc  with  thair  drain*,  sowera, 
hydraulic  works,  gna,  WHier,  and  electric  light  mam*  and  piping. 
The  oondition  of  (llongow  is  onlLrvly  different  (rum  I.ondon  and 
many  other  eitiee,  inonnuch  aa  the  i-'orpomlion  control  and  «upply 
ovcrything  rclatjng  to  pobHo  fncilities,  whereas  in  London  thoM 
undorlAkni|n  are  all  in  private  hund*.  Tho  <>lii.<<gow  CorporatloD 
in  (MblnK  tnli  llcenae  la  thcieforo  cnrrving  out  the  policy  which 
r.lioy  linre  olwaya  followed,  and  which  no*  ngnin  and  ognin  been 
kfiiiin  effect  to  1^  I'ai-llament.  not  only  by  the  ■poclol  logiilatton 
relating  lo  the  dty  iteolf,  bat  in  the  g«noral  Act*  for  local  authori- 
T  iea  to  etitabUi'h  goe,  water,  and  electric  lluhling  work*,  and  t<h 
booome  owner*  of  street  tramwayx,  etc.,  within  Iheir  JuriMlctloDt^ 
M  In  their  judiimont  a  telephone  sort-ice  could  bo  more  properly 
auppliod  by  the  Corporation  than  by  nny  priratc  perEOn  ot 
oompwny. 

T.  The  (ilui^w  Corporation  being  without  any  definitive  reply 
train  the  roctmutor  to  their  application  for  a  liconso,  a  dcputatioo, 
from  tho  C-oriioratlon  had  an  interview  with  the  roatroaatori — 
Wediieedny  IohI,  but  could  obtain  no  promins  from  him  (a) 
grant  the  C«r|MrKtinn  a  llc^nM  to  eelabll*h  inuntdpal  t*lophoi 
or  [li]  lo  diwloie  tho  terms  of,  or  to  toy  the  proiMwed  cone 
between  the  N'ationo)  t'oiTi|>any  and  the  Poet  OtUce  on  tho  U 
t>t  the  Houiac  beforu  being  ratified,  oa  reooinmended  by 
committee  which  rejiortod  on  the  Bill  laat  year,  or  (c)  to  oowMl 
to  thoappoinlmontof  anelcet  committee  of  the  Rouse  ot  Common" 
to  eniiutre  and  rejiort  on  the  proiKxed  arrani^cment*  between  Ih 
1*001  Offico  and  the  telephone  companies,  and  generally  on  the 
future  policy  ot  the  Poet  OIKoe  with  roferenoa  lo  thn  oitenaion  ot 
tho  telephone  service.  The  Poatmaelor  infonnod  tho  doitatation 
thnt,  bMoro  con*idering  the  uueetion  ot  Bi>y  new  Ucun«o».  he  would 
conclude  the  agrcoment  with  the  Nntioniil  Telephone  Company 
for,  amongit  other  purponoD,  tho  purchoMot  their  mter' town  trunk 
linen. 

H.  The  National  Telephone  Company  haa  absorbed  all  the  other 
coiiiiMinlo*,  and  in  now  the  only  telophono  company  in  active 
opemtiOQ.  The  slmro  onplial  la  about  i''2,n<X),<KK)  (not  including 
preforenoeand  debenturo  (npital).  Tho  particular*  ot  how  more 
llian  three  fourths  of  this  £:!,5l>0,000  wu8  approprlauid  con  be 
nacorlAined  from  the  prixpectueeB  anil  amalgamation  agrooment* 
of  the  National  and  the  other  companies. 

9.  The  I'oBtmMiter  thetofure  iiitends  to  conclude  an 
with  tho  National  Telephone  Compiiny  which  in  Ka  terms  U] 
oortain  to  bo  an  invasion  of  the  rights,  preaent  or  tutuie^ 
of  Iho  Ijondon  County  Council,  and  of  every  corporation  io  tho 
country.  Mr.  ttunler,  lolicitor  to  the  Post  Office,  told  the  ooi 
inittoo  thnt  It  in  thoir  jioticy  not  to  limit  the  charge*  mode  I 
their  licoiiKeeft.  Tho  ngrceinont  will  thoroforo  practically  mal 
Lhe  i'ost  Ollicu  and  U>e  National  Telephone  Company  partner*  in 
the  telephone  son-ice,  and  will  ilebar  any  other  eerviee  from  botnfl 
poasible.  and  will  enable  the  company  to  continue  tbe  piMon 
oxceiiiiivo  cliarges  in  order  to  pay  diridenda  and  provide  a  sinkin 
fund  nn,  and  lor.  milbons  of  oapitol  which  ar«  largely  untepr 
M.<nl«d  by  any  property  of  any  kind.  On  thi*  iioint  Mr.  Lamb,  < 
the  I'oot  Olficc,  In  hi*  evidence  before  tlio  commlttoo  loot  year  (a 
(juestlona  V£t,  VH,  and  llTi).  *ald  that  the  National  Companj^a 
capiul  might  be  Inkon  at  £4,i)00,<J0i>,  Ihat  IK  yuan  henco,  wben 
their  liconee  expired.  Ihelr  eiiHtiii);  plant  would  not  be  wo 
more  than  about  £I.(IOO.OOU  :  thnt  they  hod  no  reeorve  fund. : 
that  therefore  thoy  ought  to  be  setting  aside  now  a  sum  to  uUed' 
them  In  poaiwMion  of  £:l.O(H>.IM)  i.t  the  end  of  It)  ycori.  This  ie 
the  V>0*t  Office  official'*  nwn  itateiiiont  as  io  the  iioaition  of  the 
National  Telephone  Company,  and  tlie  aum  nf  L"t,<HK).00()  can  otily 
be  ubtaiiiod  by  inukiug  oicewve  clinrgev  to  the  public. 

Il>.  In  tho  Treasury  minute  of  lut  year  it  1*  laid  down  that  no 
licenao  will  be  lunied  to  any  company  nnloa*  it  providoa  a  doable- 
wir«  Mrvice,  without  which  no  city  can  be  wjequatoly  tolephonetf 
NotwithHUnding  tliiti,  the  Peat  Oi&oe  are  niakiug  a  contract  wit 
the  National  TeTephooe  Company,  which  hassKingle.wirefyitem,'^ 
obsidele  and  wortolea*  for  modem  telephony,  nod  which  hu"  been 
condomnodby  thoPostCMBceDepaTtmeDl  itaoll  and  by  evory  writer 
on  tho  telephone  igucetion.  This  will  prevent  any  improvement  of 
Lhe  service  in  tho  largo  citioa.  The  National  Cnmgmny's  systom 
cnuat  be  entirely  reconitructed,  further  capital  will  have  to  bo 
raified  tor  tlilt  punioee,  and  the  (elephone-u«lng  mniniunil.y  will 
bo  tn\ed  lo  imy  dividenda  upon  It,  the  potltion  ot  lhe  totopboue 
community  being  thereby  iiuulu  inllni'^ly  worse  thun  it  i«  at 
present.  The  i^orvico  in  large  cities  is  nut  only  conilcmned  by 
omrT  iiaor.  but  is  condomneil  oy  the  National  Telephone  ComjKUiy 
itaoli.  The  chairman  of  the  company  told  tho  committoo  la*t  yoor 
(««•  Qun*tinn  M6)  that  thoir  company  "  had  about  Kl  imr  cent,  otj 
fit  iier  conli.  of  the  whole  of  the  toloplionie  biixiiiivu  of  tiio  country^ 
nnilconducUa  groat  ileal  ol  It  nionitrouily  boilly,"  iind  tiirtha 
»dde>.t,  '■  tiki.'  Iiondon  (ur  inxUinoc.  I»ndon  l*  very  Imdly  wjrvod.* 
He  ascribed  this  to  want  ot  etattilory  luithority.  The  true  reosoal 
is,  that  iostond  of  applying  the  capital  (o  provide  an  adequate 


Vft  wa*  olliom'lno  «iiiiroiiriat«(l.     If  tlii«  company,  without 

ADJ  RtktatiOry  Authority,  riuiwd  and  nppljcd  millianB  trtorling  to 
porponBOthar  tbau  tliowi  fur  which  the  cytrDi>any  wui  axpivifljr 
orentedi  the  uiwotion  nrixo*,  how  mucli  would  they  Imvc  niifra  and 
■pplled  in  thu  wny  if  tboy  hiul  poweunl  alatuioi  y  {lowr-r*  T  nnd 
HKuminic  the  oontroct  ii  mad«  with  tlin  ruHt  Oilk^n,  wliicli  wilt 
eonfor  npon  ihom  a  monopoly  nnd  n  t>nrtiier*hip  witli  tlio  i!overn- 
mont,  thie  further  (4UG«tlnu  nrlao*,  how  luiiuli  eupiUtI  will  tlidy  in 
tlie  rnturo  rnisi)  (or  tlie  *»au^  uiirjKMU',  to  whiuii  th^  bavo  nlrundy 
•(iplied  Hbuiit  £'2,<HKI,i;)nO,  hII  thu  out^umulnlioni  of  which  nre  to 
fona  a  tat  on  the  comrntinity?  Tho  powor  and  inclinntion  to 
OraoA^  promotiaii  cnpit^ii  ia  a^  ^iron^  now  ii*  c^'ci  it  wn.<  ;  iriilci^]. 
a  large  sum  wai  cicnloii  Intt  yenr  in  conniM^tion  with  oblAininjt  llio 
CODtrol  of  the  New  Telephone  Compnny. 

11.  On  ftcconnt  of  the  Nntionnl  Compnny  inlorfcilnj;  with  locivl 
aothoritloa  <u>UvbllHhin^  nWt.i'ir'  ti^lit  iiiHtiitlntionn  or  working 
U«Riwiky«  by  cleeti  n'ir.y— tjciyiiihc  thoy  might  inlurfero  with  tliedr 
Ob*olel«  finale- wire  l^iluplioiii.-  lurvitti— b  Sclupt  t'ommitt«(s  of  the 
Bouae  of  Lorilii  nnil  Hdumv  of  (.'uiniiiuii'  wnn  i'Re«>ntly  appointed  to 
coDiider  Bad  t«poTt  whotlior  the  ^lant  of  ■lAtutor)'  power*  to  u«o 
olcctricily  ought  to  bo  qunlilied  by  any  roatrletlona  iw  to  oarth 
ratnni  olrcuiu,  or  by  nny  proviiiona  a*  to  Whne«,  Indiietlon,  or 
•Imtlnr  matter*,  and  if  mi,  in  whnt  wnyn  mid  iiiidor  wliiit  roiiditionit. 
Th«  fotlowfiiK  reromniatidALion  is  liilton  from  Ihoir  rvjion  :  "  Tlie 
COmmitlM  lav  of  opinion  thiit  it  i-  itmimblu  in  irrc^ry  wny  to 
fooititat«  tho  une  of  iTixulHt»)  MiutuUiu  cii-euits  fur  telephunvs,  iinil 
tor  thw  ond  th«y  recomiuvnd  that  Htatntar}-  powon  bo  Kmntod 
eiMbUng  onilertaken  to  luy  their  wircB  uoderKround."  In  the 
kbovo  raoommandatlon.  Iha  term  "  nndertAkor*  "  la  uwd  in  iho 
■wmo  MinMa*  in  the  Electric  t.it;htint;  Aeta,  whoru  the  local  autlio* 
rity  ia  defined  to  cninn  witliin  the  me»nLni;  of  th«  («rni  "  nndor- 
tek«r,"  tiiid  preference  la  M  be  Kiven  Ki  a  loL'nl  authority  ilociriii); 
W  bcoome  an  undortuhor.  Toie  etiows  olpnrly  llint  the  Joint 
CoDtmittee  enretully  umod  words  bearing  thin  con ntr net  ion,  nnd 
avoided  thofc  whiuli  miKbt  beoonntmed  to  monn  Only  tliu  Xntionnl 
Telephone  ('ompnny,  or  nny  other  private  jwrson  or  company 

12.  The  infonnntion  ia  full  nnd  enncluaii'o  na  to  whnl  nn 
adrnpinle  doiilili'Hirn  underi;raund  wrvlee  cnn  bo  aupplieil  for. 
In  ei-ery  Kiirogionn  country  which  hiia  not  been  hnm|>crod  by 
■ueh  an  ornnniwitiOTi  sk  iIib  Nntirimil  Telriiho'io  CouiiBiny,  with 
CDormoui)  papitnl  only  in  pnrt  roiiruminMid  by  pro|torty,  the  tele- 
phone son-icu  in  vhuap  and  exeoltenl.     Many  uismpln  could  bo 


KircR.  but  it  will  bu  sulBcieDl  to  refer  to  the  lulophono  syatem  of 
SMCkhi^in,  where  the  charae  ■"  £4  Ss  lid.  por  nnnum,  with  n 
capital  ontlny  of  £2.  ISn  TdT.  which  makoin  totnl  annual  rental  of 
lt»  tliMi  £6.  For  Ihia  the  aubaerlbera  have  a  right  to  B))enk  wil.hin 
a  fvdlita  of  70  kilomotrea,  or  nearly  40  inllea.  The  Stockholm 
tarrice  is  deecribed  by  oonanU  and  teIepliou«i  ongiinwrR  in  the 
higtiHl  tennn-  The  plnnt.  both  indoor  nnd  outttour.  U  of  the  beat 
dMCHntioD.  and  conrcriation  ia  loud.  di>tinci,  and  free  from 
dialutmnK  noiaoa.  Full  information  in  ri>«[ieRt  to  the  Stockholm 
t«lepbonee  la  in  the  poMuiuion  of  the  Pnatniaater-l  ionoral.  who  la 
tbonforo  well  aware  of  whnt  can  b«  done  with  [lerfoat  enao  in  our 
cWiaB.  K«  one  would  att«inpt  Co  deeorlba  our  protwnt  teleplione 
■wvioe  in  tim  temui  employed  by  thu«e  who  have  examined  the 
•yatein  in  8l«ckbolm,  and  yet  lliechar^o  in  Stookholin  in  leto  Ihnn 
oneiiiuuMr  of  that  mode  by  the  National  Telophuno  (Company  for 
ll«  Londoa  eervlce.  The  I'cault  of  thia  i>  ahown  in  the  number  of 
potvone  who  aae  the  telephone  in  Stockholm,  lu  RomiArRd  with 
Uioee  who  oM  it  in  oiirown  cltlea,  which  arc  ahnwn  In  the  toUowine 
table: 


•M-'^"'"-  J^t*. 


1  Mibaoriber  to   27  of  popubtion 
«I 


Stockbolm     23S,000  8.400 

liluKOW  ...    !iU,000about8.lKI0 

UancheaWr 

and  Sallord    im.t-Q     ..     2,7m  „  SXI 

Uverpool...    AI7.9:>I      „    ».(i»0  „  144  ,. 

London 4.M0.000     „     7,00(1  „  650  „ 

13.  To  the  London  County  C'Ouiicil  wvpouudly  the  nllitudo  nnd 
cxpraMod  intentions  of  the  I'oBtmaster  are  very  >M>rioii«.  The 
Coundl  haa  roconlly  adopted  the  policy  of  northern  cititw,  of 
coDtroUIng  their  own  public  unclertaKinic*.  by  purchuflinR  the  Krst 
••ctloit  01  their  Cramwaya,  but  inatcad  of  the  Covemmont  throuiih 
Bh*  PoMmMter  aaslatlnti:  Ii^ondon  In  the  municlpallantion  of  public 
nMl«rtakitM!«,  hlH  inlijntion  ia  to  ahnt  them  out  (rem  boin);  nbto  to 
d«al  with  Ibuir  tvlvphone  xurvice  for  tJie  whole  1**  yonra  lor  which 
the  IiBtioual  Cumpnriv'n  tioefiHe  hn«  elitl  to  run, 

14  Edinburgh  and  Aberdeen  have  aln>  d<M;iiled  to  npj'ly  to 
the  Poitmaatcr  for  a  liccnae  to  eitnbliah  municipal  tolephonM, 
Manchwter  and  other  citiea  are  eoniidcring  the  uuwtiuo.  .\ 
aslted  moreiDOnl  la,  therofore,  pooiiblc,  but  London,  as  Ihi 
capital,  ahonid  t<^e  itnmedlnto  itepa  to  protocL  itaown  Intereat- 
and  join  in  what  would  (hen  become  a  general  movoment,  Menn- 
time,  UlaaKow  ia  cnlitlwi  to  look  tor  Uie  »up(Mrt  of  all  the  other 
oocporatione  in  obtaining  a  liconae  to  provide  and  work  ita  own 
belooihone  aorvico. 

Is.  A  iCTaTo  criaia  ha«  tbua  ariien  in  reference  lo  out  future 
t^lephon*  ayatem  which  demand*  the  immediate  und  careful  con- 
irideraLlon  of  tnemboi'a  of  I'arllnment,  of  the  liondon  Connty 
Council,  and  of  all  c<:ir))ot:ill"na  .inil  locjil  jintlioi  ilioa  throuKhnut 
the  couot^y,  and  uuleM  ^t^px  nie  at  onco  t^tki^n  to  iiiox'ent  tlila 
raopCMsd  BgrcemEnt  bBiiig  conuliided  with  the  NutioiiHl  Tvlopbone 
Cmapanr, looal  aatboritieo  will  lind  tlieini>Hlvuti  haniijervrl  iu  their 
work  and  the  community  saddled  in  perpetuity  with  a  liability  to 

Si«p  chargEa  calculated  on  the  enorrooua  capital  cicateii  by  the 
■alienal  Telephone  (rom{iany.  only  n  oiirt  of  which  ha<  been 
exjiended  on  planl  and  jiitifiorty.  It  la  therefore  eiiiKeitcd  that  a 
joiDt  UMvetDeiit  alionid  be  nl  once  oncaiiieed  with  tJio  objeeb  of 
tlefeodinf!  Uie  public  riijhta. 


BDSIHESS  NOTES. 


Bradfsird,  —The  ni'w  olootric  ftro  alarm"  *re  dolnx  ((Ood  acrvlco. 

Chataworth  Bouse,— This  ealAbli^hment  ia  now  beinjc  ei)uip|>od 

with  nn  ulectrit  li(-ht  iii>il»llatiun, 

Woatem  and  Brazilian  Telesraph  Company. — The  receipt* 
tor  the  week  ended  Hoptcmbcr  1  worn  C'2"25, 

Direct  Spaalah  Telosrapii  Oempany,— The  receipts  for  the 

month  of  August  were  £'21 1  more  than  for  the  oorroaponding  period. 

Ka*l«rn  Ttdograpli  Camp«uiy.— The  rccoipta  (or  the  month  of 
Ani,'ii«r.  Here  Cril.ffill,  na  n(^nin«t  £49,10)  for  the  corro»pandlnj[ 
pc'riwl, 

LyUL— The  I.ynn  OH  nnd  Cake  ?illlla  Company  are  Introduclnt;, 
or  nboiit  to  introiliice,  the  electric  [i);bt  throuKnoot  the  mill*  and 

OllioW, 

StUpUgbtiag,— The  "  Glenf[arilT,"  a  new  screw  ateamer,  a 
liifhtod  throughout  by  eloclricily,  and  ia  Ktted  with  eJoctrie  bella 
nnd  telephone?. 

Weat  India  and  Panama  TelegrAph  Cemp*a|r,— The  receipt* 

(or  the  two  week"  emleil  Auifuat  31  were  f'JOfi  lew  tlwtn  (or  th* 

ooriwpoudiiig  jicriod, 

Aberdeen. —The  Town  Council  hni-o  resolved  to  accept  the  offer 
of  Meaarc.  John  Illnikio  nnd  Soiia  to  aupply  grip-boxee  for  the 
electric  lichlin^;,  at  a  coat  of  £74.  INa.  tSd. 

SMlferd.— A  Local  Uuvero  men  t  board  enquiry!*  to  be  held  on 
the  Itltli  iiist.  into  the  up  plication  uf  the  Corporation  for  permission 

to  ixirruw  £iiO,0(H)  (or  electric  lighting  purpoaes. 

Derby.— The  Town  Conneil  on  Wodneadny  agreed  to  grnnt 
jtHK),  ,'«.  4d-  to  the  commlttiK>  hnvlng  chni^o  of  the  Art  Muaeum 
(or  the  piir[K>Ha  of  vipilpiiing  it  with  the  electric  ll|fht. 

Swansea.— The  destruction  by  dre  o(  a  three  jKMt  (itandard  of 
the  National  Telephone  t'empany  has  oauBed  coniiiiJerabie  inoon- 
vcnience  to  tiubseriber?.  The  matter  ia  expected  to  bo  remedied 
thla  week. 

New  Oflhras.  -In  co^lle^uence  of  the  large  amount  of  work  in 
blind  in  the  neighbourhood  of  Manchorter,  Mca*™,  Drake  and 
(!orhnm  have  found  it  neceuutry  to  opeoolBcon  al  100,  Kingatroot, 
Man  cheater, 

Oxford.- The  u«u  of  the  electric  liijhl  contlnu«a  to  iiicrea«o. 
Trinity.  MiLgdalen,  and  Univcrtiity  College  hare  introducod  Or 
exletiiiod  it  thin  vocation,  and  its  employment  in  the  town  aoems 
to  bo  developing. 

Weroester  Tramways.  Umlted.— Thin  Com|jnny  hna  biien  rqcis* 
tiTivl  With  a  cnpilal  o(  i:i'J,ii<KI  in  £1  sharoa  to  aci[ulrv,  innintain, 
nnd  work  the  trninwnys  owned  by  Lho  City  of  Worcester  Tramways 

Com[mny,  Limited. 

St,  Paneras,  — The  Vestry  are  inviting  tenders  for  the  exlfinision 

of  the  buildings  at  their  electric  light  elation  in  Lonirford-street, 
N.\V,  Full  particukrs  will  bo  found  in  our  aavertiaomonl 
eolamna  on  pn^  xvi. 

Eaetara  Telegraph  OOlea,— The  Eastern  TeUeraph  Compway 

h.ivu  o)wi(>d  u  briinr.'h  olitcu  at  Winehest«r  House  lOr  the  acoSDb- 
unco  of  telegrnma  (ur  South  America,  South  AfriOB,  E^ypt,  Inilia, 

(^hinn.  Auatrnla«ia,  etc. 

R,  DawBon,  Limited. —The  omplovi^  of  this  company  recently 
took  tlinlr  ,inriual  beiinfcjiat,  proc*eduie  to  Wlndsoi  in  limr-luirM 
bi'uktia.     The  diiDcioo  defrayed  the  wholo  of  the  wponsoi^  and  a 

\'ery  enjoyiLbte  dny  w:u<  [mx^ed. 

Parth.— The  Town  Council  liure  rtJusevI  to  grire  consent  t«  an 
application  by  the  f.'aledonian  Klectric  Supply  Company.  Limited, 
to  the  Board   of  Tmde  for  u   proviiionaf  order  authoriiing   the 

aupply  of  elcclFio  light  to  Perth. 

Ceaal  Commonieatloa, — ^Tolc^rnphic  communioalion  is  to  bo 
ealnhliKliLol  bolwMn  the  Kontixh  Knock  lijfhtahip  and  the  Klnga- 
gale  ouMt guard  Blutioii,  which  will  then  bo  ooiiTiected  by  t«lophone 
with  the  lelt^aph  otilceat  BroodstaLm. 

SeJe  by  Auolion.— Particulate  will  be  found  in  our  advertise- 
ment  guucoa  of  n  iuile  by  auction  of  manufacturing  machinery  and 
plant.  The  sale  will  take  place  at  S(l  and  HI.  Turn  mill  .street,  on 
Seplcniber  "Jl ,     The  aucl-ioiieer  la  Mr,  .f.  C.  Stcs-ena. 

Wew  Lamp  Cempaay,- The  Bril[«h  Volta  Electric  lilnw- 
l,'>iiip  Compnny.  Limited,  bar  been  restored,  witli  a  capital  ot 
I  '.ixHiiii^i   ahureF,  to  carry  on  the  businOMi  of  manufaolursrs  of 

irjiuriieecont  electric  lamp)  sod  other  electrical  apparatus,  and 
alao  to  aupply  electricity. 

AypolBtmAnt.— Thoflaannd  Electric  Lighting  C'Ommitloo  of  the 
ttnrnley  Town  Council  have  decided  to  recommend  the  appoint- 
mcnt  of  Mr.  E'rancis  Thurrlleld,  B  A,,  a«  electrical  engineer  to 
have  charge  of  the  electric  lighting  station  in  the  borough,  at  a 
■alary  of  £150  per  annum. 

City  MUl  Sentli  LeBden  BaUwfty  Oempuy.  —The  mwipts  for 
the  week  ending  September  :t.  were  £74A,  aicainst  £7tfJ  fortbenamo 
period  Ia>d  year,  or  on  lncr«aae  of  £8.  Tlie  total  receipts  for  the 
ncond  hHll  j-ear  uf  IMtS  *bow  an  inoresM  of  £44tf  o>'er  tlioM  for 
the  oormponding  period  el  191K^ 

PeallloD  VoAsnt.— An  engineer  ia  roi|uirod  by  Ueura.  NonnBti 
and  Son.  Limited,  of  IHT,  \^  atciloo-atrcet.  (Jlnauow,  to  look  after 
olcctilc  lighting  ap[urat us  conalatlng  of  Acme  gaa- engine,  dynamo, 
«witchbo«rthi,  inciindciiceiit  and  sro  Itffhdng,  aTm  hydraulic  {lumpa 
and  elevator,     Leti«te  to  bo  i!«nl  lo  lantn,  Norman. 
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B*Iton>.— Tha  chaii'miui  oF  tlie  Ilolborn  Board  oE  Works  on 
Mniiil:!}'  *wit«ho(I  on  tlie  electric  liVht.  which  liu  been  innlAlled  nt 
n  coeL  of  ovoc  £100.  to  tho  larno  liall  And  cninmltico  mom.  Moun. 
Verily  und  Sona,  of  rovoiit-Knrdon,  woro  tlio  contmct'OrB  for  Iho 
work,  which  wo*  narrloil  oiiii  iirxler  tlio  *iii|>en islon  ol  Mr.  Joliii 
Dyer,  the  Brm'«  foriiiTian. 

bBproml  Talograplilo  AooommodAtlmi,  —The  ('real  Eiut«rn 
RaltwHV  C'flmiMiiiy  have  Pomovod  tho  telc^riiph  offipe  from  tho 
front  ot  IhB  Ifwwich  Slntion  to  a  more  fiommtxlloui  »ito  on  tho  up 

Slalforin.     The  teld^rivph  auiwrlntanilnnt  hnx  niado  nrntnifninnnta 
Ir  the  receipt  of  po>ta1  tol^i;''"""  to  nil  jinrtH  uf  thq  worM,  nt  al! 
timenof  tho  dny  and  nl^ht,  Sunihiy"  ini'luitod. 

Batllol  Cellas*.— VVa  are  infannol  that  the  contrncc  lor  the 
litChtiiiK  of  thiH  foll«ifo  at  Uxfoiil  hnii  been  filaced  with  MuMra. 
Drako  and  <iurliain.  and  that  100  lamp*  nre  M  present  being 
lii*lAU«id.  Thu  hnll  bcinf;  an  oieoptionaUy  flno  building,  it  han 
boon  d<K'id«d  to  corn-  out  tho  worlt  in  »oniowl)at  the  >aine 
lunnnur  ae.  nt  tho  Bank  of  Enj(tand  and  tho  Innor  Tnmplo  Hall, 

D«v«r.  —  RujityiiiK  t^i  CoiiiiL-ilW  Mackenzie  at  a  meeting,  l.ut 
wwk,  o(  tlici  Town  Counoil.  the  Town  riork  >aid  that  tho  preecnt 
[lOtiliun  of  tho  electric  lifthtinK  prnpcMal*  wa*  that  ho  wan  waiting 
to  receive  from  tho  Itriuh  Comi-iany  a  draft  o(  tho  nrtiplcs  of 
anoocialion  of  iho  pioimwd  mmpaiiy,  and  alwi  a  (inwjwotm.  Aa 
■Don  n»  ho  roooir<wl  tlniPii  ho  »i>iiUl  ■■ibinit  the  «iMtl«r  1.0  the 
oomniiticc. 

ToDdora.^Tliu  8«(.'retary  ol  State  for  Forolfiti  AfTaim  hoa  learned 
frijrn  h<ir  Mnji.wty'B  Minlntoi  in  t'hili  that  tho  raunieipulilj[  of 
Smitiairo  h:iv(.  c\promod  a  wiiih  to  rmalto  tondor*  for  the  lighting 
of  Ihiil  fil.)*  by  electricity.  8iich4iartlriilani  a>  nro  In  tho  [loiixoHlan 
of  her  Majeaty'*  I  iovcrnuiniit  may  Iw  •oon  on  [H<rM)MAl  iigipllcatirir) 
at  the  CommcrRlal  I>c|iartiiteMt  of  tlio  For(Tit;n  Ullii'u  tivliffieii  I  lio 
hourt  of  II  and  li  daily. 

Nftw  Komeey.  — A  dinatirooniont  bolwoon  tho  Cornoration  of 
hew  Komeey  nnd  the  am  oomiiany  ax  to  tlio  prlr*  liaa  led  the 
company  to  rcinnvo  all   jiublio  himpi'.  miil   the  town  in  now   In 

tiarknoai.  On  \Vcdii(i».l»y  «iveniii|{  »n  alteitpt  was  iniide  to  lljcht 
tlieatrsota  «ith  GAiiillfM,  but  it  proved  u  failure.  Teiidetv  huve 
bom  roeolvoil  by  tlie  Cotjioration  (or  an  oil  iiluminnlion.     \Vhy 

not  for  clpctiii-  livbtiiiK ■r 

Telesraptalo  Addraaao*.  — Mr.  Ronry  floll  has  at  I  ant  obtained 
pariniiudun  from  the  Fb«t  Offico  to  publish  a  complota  llat  of 
regiatered  tclef^aphic  addrwwoii.  The  1ii>t  will  bo  known,  an 
herelAforo,  iu>"So[I'iiDlr«ct«ryoI  T«lei;ruphiaAildrw<-oit,"  and  will 
contain  nearly  throt  tlino*  n«  many  named  »■  l)ic  |>revLuiiFt  t'OluniM  ; 
in  addition,  oach  »inbMriber  will  bo  aupplioil  with  n  ijuartorly 
eDpiileiuerit  of  i.'orrecttonK.  eti!. 

BnnUejr. — Tho  Houan  CoiniDlltM  of  the  Itoird  ul  CiuiidiHiia 
have  rocommonded  Ihe  acc^eptanue  of  the  lender  of  thu  NstioiiHl 
Tclcphnno  roin|mny  nt  dl  for  connecting  the  majtlor'n  olhco  with 
tho  |iorl«r'«  l<]d(;e.  the  (.'ivonl  ward,  and  the  inlirmnry  ■  and  that 
tlia  lander  ol  the  Oldham  Roilor  Work*  Company  at  £2(15  for  the 
*apply  ot  n  Ktcnit.  boiler  for  tho  workhooas  bo  aeceplod.  The 
rwommendationn  have  boon  M|.provoil. 

OlMdilieatoii.  —Tho  National  Toleplmno  (ViuipHiiy  havo  addreeacd 
•  eircolnr  M  mibicriberK  in  n«iokhealon  asking- wli<-thor  they  wonld 
«lact  to  bo  lrAniil«rred  from  ihe  Dewbury  l4i  tho  BroiKonl  iliritricb 
In  ths«veiito(  tb9  uhoiov  boing  tfiven,  ili  nventty  BUgi;osMd  by 
Um  Chamber  of  CoinmwDo.  Tho  circular  intiniaiei  that  in  cnso  of 
•lection  to  be  tranntorccd  Ut  Bradford  the  foo  of  .Id.  per  ■'  call "  to 
nny  place  in  tho  Uowabury  dintnct  will  bn  obarcod. 

Morlay,  — Tho  Town  CoiiiiL'il  have  docidod,  on  tho  roeoinmonda- 
liun  (if  the  Eleotrio  Lightint:  ('ommitloe,  to  adrortlne  for  achemoe 
to  beeubmitled  for  the  electric  llghtinK  of  tho  Town  Ilall  and  the 
borough  Konornlly.  tho  coramtitor*  to  ■how  in  dnUiil  two  achomos— 
one  lor  tho  lishtinj;  of  tho  Town  Tlall,  and  tho  otlisr  for  tlio  llght- 
iait  of  mich  part*  of  the  boroueh  .in  tho  coni|ietlbor*  ini^ht  think  a 
aupply  of  nlw'trlc  lij-ht  priuhl  Ge  profitably  piveii  to. 

The  It*y»l  Seotatloa  Clnb.  — Tho  application  a  tor  tho  nienilior- 
•hip  In  thi!  Koyiil  Soclotift-  I'lnh  mm  «i\cV(hI  S(N),  inctudiii);  O.'i  from 
inemboiK  i>l  thi.i  KiivhI  .*l(xtiplj  ll.i)ii'lun  and  l-^lmbiirtjhl.nnd  ravurnl 
from  tho  Atliun.i'iim.  Tho  pruiaisux  in  St.  .lames*  itriMit  which 
havo  been  aoi|uirud  for  the  clabhouM  are  being  handnomoly 
equipiwd,  niid  wUI  nhortly  bo  rouly  to  Kcoivo  mombon.  la  any 
firm  looking  aft<ir  l.Iiu  electric  lighting  of  tho  building* 

UtJMat  M  Soarboroufh. — In  our  Inst  imue  wo  reforred  to  the 
oommentM^uiuut  in  the  aupply  of  light  by  the  Scarbornujih  Electric 
Supply  ('ompany,  and  we  aro  now  or)ab(M  to  give  Mimn  paitioiilan> 
ooncoming  tho  atatian.  Tho  bollor>houao  containa  two  ballcca  of 
SOO  h.p, ,  oonatruotoil  Inwork  at  a  proaauro  of  )'J()lb.  The  ilynamo- 
room  at  prwont  containa  two  All«i-natoi'a  and  HtOHin-tiirbineii.  and 
tlioro  i«  room  (or  an  mure.  Tin-  ontfint  olonu  dynnino  iti  onflicient 
lor  energiiting  4,(XKJ  S*u.p.  lauipB. 

Blolo'waita. —Among  rsconl  contract*  obtained  by  Mcaam. 
Drako  and  tlnihnm  niny  Tio  mtmtionoil  that  (or  tho  lighting  ol  Ol'l 
Wanton  I'ark,  Itiguloawiulti,  for  Major  Shuttlowottli,  Thero  will 
!>•  inH(<L!I«<l  II.'Hi  Fii-htB,  and  two  1D'h,|i.  boilei'e  will  be  fixed  to 
tupply  two  horiiuntul  eiiglnM  by  Meaan.  Clayton  and  Shuttle- 
worth,  ond  the  currnnl  will  alao  bo  u»ed  for  driving  a  motor  for 
pumping  wator  to  the  houoe.  Tbin  will  duponio  with  the  amnll 
engine  now  oaod  for  thii  purpoae. 

Pert«moutli.'^ThoTownCnijncdhaver«*olv«dtaIcMptba*COOUnt 

of  the  ioc:u>)itB  and  oxpandlturo  uf   tho   Elootric  Lighting  Com- 

mitlW).  butli   in  respect  of  (Hpital  and   Inoome.  entirely  distinct 

froai  Mil  oibor  acooante  oi  the  Corporation,  no  that  the  financial 


result  of  the  working  ol  the  electric  liglit  Mhauo  tt>VS  Im  eteuly 
■oen.  and  to  have  a  atalemont  showing  moh  resulb  pre|)arad  ovory 
■ii  montha  by  tho  borough  accountant,  and  tubmitlod  lo  lh« 
rnnncil  through  tho  finance  ('ommittoo. 

KandAl.^At  a  mooting  of  tho  Town  Council  hut  week  the  Town 
Clerk  aaid  that  Mr.  C^uiindllor  llargronvca  had  givon  notico  of 
motion  tbnt  a  oommitt«e  ehoiild  ho  appointed  U>  oonaidor  the 
eipedioncy  of  apiitying  for  an  electric  lighting  proviaional  ordor. 
Mr.  flargtcavoii  had,  however,  hnd  lo  lenvu  tho  (own,  but  ho  ho|>ed 
that  tho  ('ouncil  woold  fall  in  with  his  aaggostlon,  aii'l  ap[Kitnt  ■ 
oommittoc  of  tho  wholol'iinncil  to  meet  and  confer  on  thiB<|aeBtioa. 
The  iiintt«r  wan  dofcrtoil  till  the  noit  mceting. 

FalmosUt.  — The  que«lion  of  oloctric  lighting  liaa  recently 
reoeiveil  tlio  attention  uf  the  Town  Council,  and  the  LighUng 
(.'ommit[«o,  of  which  Dr.  Bank»  in  the  cliaimiMi,  hair«  been  «m- 
[Hiwercxl  to  make  eni[uiries  as  (o  the  probable  coab  of  lighting  tho 
principal  thoroughfare*  by  electricity.  Memm.  Vento  and  Co.,  of 
St.  Auetell,  had  an  exhibition  of  the  electric  light  on  tiaturaay 
near  Markets  at.  rand,  from  the  preml^ea  of  Mr.  .Io*oph  Groao,  wbo 
ia  having  h<a  catabliahmont  illiiiTiinnt«d  by  oloRtricity. 

Leeds  Tramways --8ir  DuiicfluB  (jalton  hnd  coinpletod  his 
itwnrd  in  the  l.xKidii  Trninwnye  arbitration.  He  6ndii  the  ralu*  of 
the  tiiick  nt  t-'jH.iHK),  on  tho  haaia  contended  for  by  thu  Corpat>> 
(ion.  and  tho  total  >nni  which  the  l^rporation  will  have  lo  pa^ 
for  the  iindartnking.  If  tho  preaont  award  el.nnda,  ia  roughly  oirtl- 
iiiHtO'l  at  about  t\\%W*).  It  the  baala  conI«nil«d  for  by  Uio  com* 
pany  be  held  correct,  the  value  of  the  otock  ia  aaiouod  in  tho 
alternative  at  £119,000.  ngainst  £ljr2,000  originally  claimed. 

Woneatw. — At  a  mooting  lost  week  of  the  Board  of  (.iuitnliana 
Mr.  Ulnckford  moved  that  tho  reaolution  of  tho  Board  uiloptiri^ 
gaa  for  the  new  workhouse  ahould  l»o  re^cindwl,  and  thiit  eloctricity 
ahoiild  be  adopted.  It  waa  |iointed  out  tliat  lu  the  ('or|>oration 
hail  prornolod  A  aclieme  of  electric  Hifliting.  and  had  roaolvod  va 
ailopt  it  for  the  oity.  It  wiw  the  duty  of  the  (iiiardiana  to  further 
the  intere«t«  of  the  rato|.inyer(i  by  baring  thu  light  which  irai 
supplied  by  the  ('orporation.  Tlie  motion  wwi,  however,  not 
ad  opted - 

lUilwsjr  Station  UthtlDg,— The  Urent  Northern  Railway  aiv 
going  to  light  thoir  two  principal  t<(Atiun«  in  thu  I^ndon  eyvMn 
by  olcctricity — the  fltAtions  at   KinEbury  I'ark  and   King's  Cron. 

Tho  current  will  be  generated  at  largo  works  the  company  h»v« 
built  at  Finebury  I'nrk.  whore  they  also  inanufncturo  coupreMOd 
gaa,  and  the  riirrent  will  be  conveyed  in  cable;  lo  KingtCroa* 
Station,  The  CAblea  nro  being  put  underj^round  on  the  up  lino  of 
inotnln,  and  are  iiianlalod  m  aa  to  uro^ent  induction  in  the  t«U- 
grnpli  or  telephone  line«  alongside  tliem. 

PotArbOTooKb.— A  special  meeting  of  the  Town  ConncD  is  t«  bo 
held  on  the  28th  met.  to  decide  whether  an  application  shall  bo 
made  to  tho  BiMtrd  of  Trade  for  a  provisional  order  granting  power 
lo  the  Cor[ioni[.ion  (o  eupply  electricity  within  the  borough.  Tho 
borough  engineer  bus  tw«n  bunily  enga^red  for  some  time  part 
eliciting  information  on  the  nubjoct  ol  the  comparative  coet  01  gu 
and  electric  lighting,  anil  also  a?  to  the  inrobnble  demand  For  tho 
new  light  So  far  as  the  principal  tradesmen  are  concomed.  Ihera 
apiraare  lo  be  an  alrooaC  unanimoaa  desire  in  favour  of  the  electric 
light. 

LtKhtlnBat  Wlndaor.— The  H'imiaor  anii  ilTilon  Oaeate  invitoa 
tho  Town  roiincil  to  at  loaat  "torioualy  conaidor  the  qucation  of 
undortAkIng  the  electric  lighting  of  the  town,  and  if  thoy  will  do 
■4)  that  will  boone  (Kiint  guinetr.  Tiinii  di»ci<nliiig  all  local  and 
amateur  idea«  u|>on  the  subject  we  would  nuggest  tiint  (bey  obtAin 
the  opinion  of  d  lirst-claa(<  piiu-ticat  electrician,  oh  anggosted  by  as  ' 
on  the  19th  AnguFt,  and  abide  by  his  recommendation.  We  arfi 
certain   it   Would  not  tako  long  for   Mr.   Preoce,   or    any   other 

Iirnctical  engineer  of  experience,  to  demon«trate,  not  only  the 
easibilily  of  carrying  out  the  work,  but  of  doing  so  at  ver^'  little, 
if  any,  ciwt  at  all  to  the  ratepayer*  ao  far  aa  the  rauw  nre  con- 
cerned.'* 

Sxteaalon  «r  tbe  Telegrapli.— Mr.  A.  Alorloy,  in  replying  to 
Mr.  (llbion  Bowles,  said  the  amount  ol  guaranloe  that  waa  ro- 
(luli-od  by  tho  Post  OAico  fmiu  jioraonb  who  desii'od  the  poatal 
telegraph  to  bo  ctlondod  to  their  nolghlionrhoixl,  In  caaoa  whcro  It 
WHS  Hnticijinteil  that  the  ruvenue  from  such  an  oKlensiuu  wouhl  bv 
iuBulficient  to  meet  the  expenditure  thereon,  was  modft  uji  ol 
Ul  intorcBt  at .'!  per  cunt,  on  the  outlay  for  (Kilefl.  wires,  and  Othv 
material.^  and  Inbour.  an<l  |2)  an  annual  provision  for  the  nuuote- 
nance  and  the  Working  of  tho  t«legraph.  The  guarantor*  wec« 
not  rcquirod  to  pay  tho  amount  of  the  gnurnntee,  but  if  thererenno 
in  any  year  foil  ahoit  of  tbe  amount  thoy  worn  called  u|ion  lo  pay 
thodiiTeieiice.      Kuml  MtiTiitaiy  iiiithoritieN  could  give  guaratitaoa. 

Mlootrlotly  aad  Xowogo  IMspooat.  —The  drainage  question  hoa 
again  boon  distuaBod  by  the  Monmouth  Town  ('«uneil.  Tho 
NIayor,  referring  to  the  risit  to  the  borough  of  Mr.  Booaley.  ciril 
engineer,  of  IVostininator,  said  he  was  s'"')  t"  *oa  that  In  tba 
pbuis  feiibmlttod  It  waa  |nv[iosed  (o  collect  nil  tho  sitwago  by 
ginvitntimi.  A*  (n  ntillsing  water  ika  a  niotlvo  |iowor  ho  thought 
that  if  they  ooiild  g«t  ■iiflicient  wa(«r  power  th«y  might  try  on 
olectncal  installation.  His  opinion  was  that  if  they  coiiiblned  the 
two  BG homed— dJBpDBikl  of  tienago  and  electrtoal  inKtullation — Uio 

SiroSt  of  the  ono  would  pay  the  eipensei  ot  the  other.  It  waa 
locidod  to  apiKiint  n  committee  of  fivo  to  deal  with  tbe  matter, 
and  to  allow  a  sum  ol  £10  for  tlie  purpose  of  obtaining  thooplBiaB 
of  an  oloRti'icAl  engineer. 

Blackpool.— ThecentrHlHtAtion  of  tlio  raunlcl|>alRy  |4  approach- 
ing completion.  Extensive  plant  ha«  been  put  down  under  tiio 
superintendence  of  Measts.  Hnromond  and  Co.  at  the  ilation  in 
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Princew  rtrect.  The  current  v/om  twitched  on  for  (he  lint  tim«  on 
tba  Silt  ult.,  an  effort  having  been  nude  to  have  at  laul  duo 
McUon  of  tha  «tnt<ori  nt  work  hv  Sopt«nib«r.  A  IO().h,p.  online 
w*»  Acoordiugly  not  nt  work,  ana  many  of  th«  pHncl)iAl  \i\ncxt  of 
buslnoM,  tof^thur  with  oa«  largo  pl«Miire  re»ort,  oiii|ilay#'i  tlie 
tiflht  for  Ihu  Sat  linuii  bicandwcenl  Inintw.  howpvnr,  twiii);  Kuloly 
o»od.  The  decirie  tminway  in  the  town  in  wurkwl  (rnm  "■nmrnle 
plant,  alio  in  PrinManitroet,  but  it  U  prDiwued  to  prmluce  tlio 
earront  for  both  oporntlnK  tho  tramway  und  for  illunilnalinK  jiur- 
|MM*  nt  the  on«  continl  ttatloii,  nnd  It,  i>  pmbablo  that  within  n 
abort  tiino  two  more  enginea  nnd  dynatnoo  will  bo  pat  down  at  tlio 
ntfw  workB. 

MaDohoater  Station. —Mciur*.  R.  Ilni'naby  nnd  Sons.  Limited, 
of  lfr»iiT.)>:iii].  I)AV«  Jii»t  nul  down  tor  tho  Mnnclinator  Cor|)aratlnn, 
at  llicir  ccfiliHl  i-lortric  li^'bliiiL-  Mtitloo  iu  Ihftt  city,  sn  vory  tlno 
vtftical  cuiii|>uuiul  tiini.teui  tui»rtin>itni'  el«aiu-en(fiDue.  Wo  undor- 
•Uud  that  thMo  cnginoa  aro  now  runtiiiiK<  '>nd  giving;  tho  j'tuatml 
••iMactJon.  They  uro  very  well  profwrtionotl  and  very  inacBivo 
In  dediiii.  nnd  run  with  the  i;roat«iil  (toadineiui.  The  i;uvei-ning 
arranKcinont*  are  voi'y  perfect,  and  control  the  ongiiiea  in  tho 
Tno»t  cll'iuicnt  manner.  The  ongino*  am  dea^iKned  to  kIvo  !HI  brnke 
hom-powor  when  riiMiiIni;  nl  IVl)  ret'olntiorii'  per  mlniil^i,  >ind  thik 
tboy  do  on*ily.  Wv  iiro  irdornied  ih.il,  Mnwri.  Horiiebj'  l"iv« 
supplied  a  lut^tu  niitnVMtr  uF  unifinu"  for  uluttric  li),'bUitK  piir|Hi>-iv> 
in  larloua  paiU  of  Ihu  worlil  Tho  ntnount  of  iiionuy  riiieorl  by 
tho  Corpomtion  under  tiio  pravisiotiiil  order  hua  been  £50.20U.  of 
which  i.il.7'ii)had  been  oipcndcd  down  to  Mnrcb  31. 

Wroxbiua.— At  »  meeting;  of  tha  Town  Council  \Mt  week  h 
letter  wiis  tviu{  from  tbu  Itunrd  of  Trwlu  informin/ llie  ruuncil 
lluii  tho  liropOHiI  rcvooution  of  tho  Wrcilinm  Elccti'ic  Ll^'ht  and 
I'owcr  Order,  IKOU,  ban  boon  [lOiiliioncd  for  one  jenr  from  August 
l4th.  A  Ici.tiir  wiu  aUo  read  from  Mpm™.  IwCwi»  nnd  Son,  toiicitorr', 
•tatinif  llmt  tlxi  Wrflxliaiti  Eloclne  Light  nnd  I'owor  Comiianj', 
Llintl«d,  H«re  [jr<i|>nruil,  I'l  ncconliuico  with  tho  olfer  made  by  tho 
ebMrmnn  of  the  cumtMny  to  the  Lllfbtin^'  (.'ouiii;itt«o  on  April  'iTi. 
toiwll  the  proviBiuiiol  urilf-r  (or  CM).  Mr.  lt«r>»on  inoieil,  hii'I 
Aldermnn  Bevnu  wt'oiidcl.  tli.-it  thin  letter  ho  referred  Iv  the 
LifthtinK  ('oQiinittce.  Mr,  Owen  profnMMl  nB  nn  n,m(in'iment  l>int 
tfap  (Viitucil  nit  ill  eommittDO  nt  Ihu  rloao  of  the  uiedtioi*  and  con 
niiler  the  i|ueiition.  Upoti  n  divinion  ihn  oinendment  wju  ndopUid 
by  M)von  to  NX.  It  woa  eventually  unnninioualy  decided  t«  call  n 
vpocial  mootinjE  of  the  Council  in  cnitimltt«e  to  connider  the 
quoation. 

BmUhk*.  — The  Town  Council  hnve  decided  to  srant  •  llccnoe 
to  tho  National  Telephone  Company  to  lay  telephone  wire*  In 
lubci>  nndoigroitnd.  Tho  Electno  Ll];htin|;  Coinmlttoo  rnportod 
tavl  week  thiit  they  hnd  leceivod  a  iMtor  tram  the  »ecr«tary  of  thn 
Hattlam  and  St.  LeonnnU-oiiSw  ElMlric  Lij^hl  CouipHny, 
LiRuted,  intimating  that  hiii  director*  wore  unable  tu  obtain  the 
nneewary  iraimf armor*  re({uir«I  to  compleio  tho  inctalUtiou  of 
tho  extended  olixitric  tiKhtina  of  the  (rontlino  by  the  lit  Octobnr 
neil,  tho  time  flinl  by  thn  contrnct  fnr  tho  Rommonccmcnt  of  the 
lJ£blln(>.  and  that  thii  oontnu^tora  would  not  bind  ihenweli'M  to 
deliver  the  iippiu'atua  by  Hiiy  tiicd  date,  nnd  «|>|ilylnc!,  under  th« 
eircumnlAiioeii,  for  the  time  for  the  tomni<>i>cuiiiuntoI  the  ailditionHl 
IlKhUtij;  M  be  poati)oned  until  thn  'J,!ilh  Mnreh  next,  by  which  dale 
tlio  (lireetura  hoped  that  the  machinery  mi)(ht  bo  duplicated.  »>  as 
to  render  the  ligbtint{  coriAiii  and  otficionl.  The  committoo 
neonmoiidod  that  the  application  ibould  bo  ifrantod,  und  this 
makitrccfl  to  by  tbo  r^uncil. 

Ugbttoc  »t  BnU  —'['ho  time  for  mmpleting  the  conlraol  for 
layini*  down  the  mnina  for  supplyini*  tho  eloetric  light  outalde  the 
Old  Tuirn  has  not  yet  expired,  but  the  work  haa  been  done  au 
•petdily  by  Callendcr'a  ComfianT  that  it  i«  praoticnlly  ready  for 
intcoding  uaori  to  hnvo  n  iu;>piy  of  litcht.  Tho  fimt  inalallntion 
waa  alarlod  on  tho  M()th  ult.  on  thn  promiiea  of  Moaara.  Turner  and 
Drlnkwator.  pholAurnphlo  nrtiiilii,  Kwent'a.torrnco,  Anlaby.road. 
In  cBlobmtion  of  the  Hwitchin^  iin  iif  tlie  current  n  r«cnption  wo* 
bold  at  llie  etudiw,  tho  t:"W<tJt  being  welcomed  by  Mr.  Chnrlv 
Tumor,  There  were  nlsu  pruwnt  Mr,  l^win,  tbe  electrical 
•ngtneer.  who  hod  been  do  fur  twponBible  for  the  work-*  nt  Hull, 
but  u'ho  ia  DOW  leaving  (or  Wolverhampton  this  week:  Mr. 
Gibbon,  kia  aucccaaor  :  Mr.  ('.  A.  Baker,  tho  ronideiit  engiueor  Df 
Movra.  Callcndor'*  f'oni|>nEiy.  and  o'hera  inlcrcated  in  electric 
lifllitinf[.  Tlie  actual  awilflimK  on  of  tho  light  was  nccompliKliod 
by  (ino  of  tho  yonng  ladloa  pronont.  Not  only  tho  otudioi.  but  the 
dr«un|r-roouu  are  moat  oloifantly  litt«d  up  nnd  ilocorntixl,  tho 
Uuor  iMlog  in  Louin  XVI.  style,  Mid  whun  viowod  by  th^  new 
litctit  tlio  whole  preeunt«<l  a  very  charming  npivursncu,  Tlio 
light  Iioji  been  6lted  up  all  over  the  preiniitH,  anil  (^an  be  utilised 
for  many  purpoaoa^  The  inalalhilion  hu  been  carric<t  out  by 
Ueura.  King  and  Co,,  of  Markotplooc.  Hull. 

Talapliotiy  at  Aberdeea  —  The  Town  C,uiinull  of  Aberdeen, 
•imtlarly  to  those  of  lilasgow,  Edinburgh,  Mancbeater,  and  elae- 
trfaere.  are  moving  in  the  mattor  of  municipal  tolophony.  When 
tbe  membera  of  the  former  body  mot  on  Monday,  a  rcaolution  wna 
roovfd  br  Mr.  Scott  that  a  remit  ihould  bo  made  to  a  committee 
to  iXMnaiDr  and  report  na  to  the  ndviaabllity  of  tho  Town  Council 
eat«bliahinj;  a  telephone  aorvico.     He  anid  thnt  the  auhlt^t  wna  n 

e|ier  one  for  entmliy  by  inunlci[>n1  cnriiorutiuna,  and  that  it  hn>1 
a  found  that  tne  t«lephone  *y*t<<rn  ww  bo  much  a  luittler  for 
th«  publlobenelit  that  it  wai  a  profwr  tubjMt  for  eonlrol  by  a 
pubuo  body.  He  thought  it  should  bo  left  for  the  oommittee  t^} 
Mjr  whether  they  thought'  tho  lyatcm  should  be  under  Impetis)  or 
mmuoipa]  control,  ana  tliia  wan  ngrood  to.  Ito  oakod  that  the 
oontiDittoo  appointed  toconaidefand  roitort  on  thcqueationahonld 
oonriat  of  tfio  Lord  Provoat,  Bailie  Lyon,  Batllo  Moama,  oon- 
roner  of  the  Street*  and  RmuIr  Coramittee  ;  TreMurer  Blwot, 
Mr.  Pan|uhar,  ooavenor  of  tbe  Cm  Committee ;  Mt.  Baiit,  Mifc 


voiier  of  tbe  Wiiter  Crommitteo ;  Mr,  (tonlon,  conrener  of  the 
Sewerage  Committee  :  and  himeelf.  Treasurer  Biatet  M^ondod 
the  motion,  and  after  some  discuasian  the  subject  wns  remitted  to 
tho  ITinance  Committee.  It  is  propoited  to  send  a  deputntlon  to 
l»ndon  to  interview  the  FoetmBiter-fieneml  nnd  olhom. 

Deraot.— On  TucBdav.  at  a  mooting  of  tho  Town  Council,  Mr. 
Gregory  enquirert  wbotner  the  rejiort  which  Mr.  F.  M.  Newton, 
of  Tnunton.  hnd  been  commissioned  to  prepare  n)K}n  the  beat 
monni^  of  ligliting  the  town  by  eloclridty  waa  )<<t  fort licoiil tug. 
It  WAB  four  luoiilha  tiiice  the  oraer  was  given  to  Mr.  Newton,  anil 
if  a  report  couid  be  luTOialied  It  ahould  have  been  aent  by  this 
time.  The  clerk  iiaiil  thai  Mr.  Newton  wrote  on  the  ISth 
ult.  exprceeing  his  regret  that  there  hnd  been  dolny  in  the 
presentation  of  his  rojiort.  Tho  matter  hod,  however,  been 
receiving  his  nttentton,  nnd  he  had  thought  it  ndvianble  to 
call  in  nn  expert  in  hydraulic  engineering  to  iu"lat  him  by  n 
survey  of  nnd  reimrt  u)>nii  tho  wator  [lOwer  which  might  bv  avail- 
able.  He  visited  jlorcliMtor  wilblhia  gentleman, luid  b»d  hinreixirt 
now  before  him.  Hu  «hon1d  forwiuil  his  own  rO|)ort  to  tbem 
oil  Monday  next,  whon  he  hO|>ed  to  bu  ablo  to  submit  a  aobemo 
which  woufil  recommend  iteelf  to  their  Town  (Council.  Mr.  Syinonda 
said  that  a*  he  did  not  receive  tho  promUod  tO{iort  on  thn  day 
inentionL-d.  he  wrote  to  Mr.  Newton  again,  nnd  on  tho  Int  Inst, 
ho  rocei^'ed  another  Inttci'  fioni  him,  atHling  rhiii,  ho  had  Ihtl 
Bchomn  toady  with  the  oxcoptlon  of  corl;iiii  luuticularv  of  oo^t  of 
tliecAbloa  which  were  lieliig  prciuuod  for  Iiini  by  n  lending  London 
lirin.  ThiMO  wore  pruiiiii^  tu  liitn  in  a  week'v  time,  tho  hood  of 
tlie  Itrm  ui  <iueetion  being  uiiublo  to  promise  them  nooncr.  Until 
ho  received  the^o  tMirticulara  it  would  be  impoaciblc  for  him  to 
fullil  that  part  of  their  iiint ructions  referring  to  tlio  Coat  at  which 
they  could  supply  current  to  privnlo  conaumcra. 

Tortiufty. — The  Tonjuny  Town  Council  on  TuewUy  again  eon- 
slili'iofl  llic  |iro]Ki«Hl  to  light  the  town  with  electricity.  The 
Bleotric  Lighting  Cuiniiiiltee  rojiortod  tha  reeult  of  some  corre- 
Hpundencu  betwuun  the  town  Herk  and  Mr.  Tiontham.  electrical 
onginmir.  It  appeared  that  the  latter  oalimated  tho  coat  of  the 
elcL-trio  current  at  Gd.  fnr  unit,  which  woa  nt  the  wvmo  rnto  nj  gus 
nt  III.  Ad.  (Wr  l,<JUOft ,  or,  when  cconomiaed  by  turning  out  llghte 
not  actunlly  rmiuncd,  .'ia.  per  l,OIXIfL,  Dolnifo  were  gii^n  as  to 
tho  coa,t  of  tho  viiriiiuii  ojfilcma  ■iig^^l«d,  Mr.  Trenlliam  main- 
tainod  thai  tho  high  prtwiiio  ■yntoiji  wn»  the  limt  for  Toiijuny. 
The  couiinitleeaucurdinglyriicomuiendeil  thnt  the  town  clerk ■bould 
neuortnin  Mr.  Trontham's  terms  for  prcfiaring  the  ncoewuiry  apocifi 
cations  and  dmwinga.  and  utherwiae  pre  [Hire  to  proceed  with  the  carryi 
ing  out  of  the  scheme.  The  oBtimiilod  costof  tke  worka  wna  £17.41X1, 
mar  men  mice  O.IOO,  und  nnnual  revenue,  at  lid,  |ior  unit.  i"l,XJO. 
The  Jluyor  mo\  cd  the  adoption  ol  the  ro|Kiil,  »ikying  tlio  time  hud 
now  arrived  whet)  the  «ommitt«e  eliould  bo  Instructed  to  go  for- 
ward.  Ui.  Harrison  attoonded  tho  motion,  Mr.  Swifi  Evana  pro- 
poiied  as  an  amendment  that  the  rcheme  be  poatpoiied  for  a  yetu. 
He  did  to  on  the  sole  gmuud  thai  the  t'auucil  hod  nlrmdv 
sanctioned  work  of  tbe  value  of  £1I.IKX).  uhich  would  tnito  Ihoir 
debt  to  £560.000,  It  was  also  well  knon  n  that  anotlior  claim  for 
£35.0(Kl  would  be  before  them  ahortl).  nnd  if  that  was  ndmltled 
their  debt  would  amount  to  £l.*i  ptr  bead  of  tlie  (lOpulHt.iiin.  lie 
thought  it  wa>  quite  time  aomo  of  tham  put  a  etop  to  the  increase 
of  tho  debt..  Mr.  K-  Cruchor  i-euonded.  and  spoke  of  the  scheme 
a«  a  wild  sgiocuIiiUon,  At  the  suggmlion  of  Mr,  It  Crocker,  tho 
amendment  was  altered  to  |Kwt|>otiemeiit  for  mx  months,  and  it 
was  carriwi. 

Hmilcfpal  CorporaUona  aad  Talopbaor  —A  committee  of  the 
.\miJCiHliiin  of  Municipal  Cor |>oriil ions  have  licen  stremiounly 
putting  furwnnl  argumuntfl  in  favour  oi  dincuMiu^  the  telephone 
i]uustion  with  tho  I'ostmnater  i;onoinl,  and  the  latter  lins  now 
made  arrnngemonta  for  an  iutorview  to  take  jilaoo— nftoi  tlio 
parlinmentary  rooeaa.  Tho  uaiociutton  on  July  'J7.  nft(<r  oonalder- 
ing  the  rejiort  of  the  Joint  Comnittt«o  on  I'^liMUrk-  I'owers,  adopl«d 
the  folUiwing  rcaolution  :  "  That  in  thn  opiNiiin  of  this  ooiincil  no 
(Lnlutory  jiowora  nhould  bo  coufurnyl  on  tvlt^phunc  undertaken! 
unlcM  statutory  obLigatlomi  and  limiiaiions  ure  imiioaed  on 
the  undertaker*,  and  tlint  the  Siwi-ial  I'oiiiniittoo  be  r«)iicBted 
to  enuakder,  as  soon  on  |H>mblu  what  these  statutory  obligationa 
nnd  liinitHtions  Kliuuld  be,  ntid.  if  they  think  it  advisable.  Co  hnve 
Hii  iiiti'ivivw  with  the  Board  of  Ti-udo  on  the  aubjoct."  Tho 
ll^puciul  (-'ommitlec  of  tho  uwociation  mot  on  tho  :{nl  ult.  for  th<) 
purpose  of  considering  nnd  giving  cftbot  to  <,hi»  nM*oliitiuu, 
when  it  wns  detormined  that  the  iwcretAry  should  be  ro- 
quoatod  to  oak  the  Board  of  Trade  and  the  I'ostnuister- 
denoral  to  receive  tba  inotiibara  ol  the  committuo.  and  to  diaousa 
tho  tiiifiortant  reoommandatlooa  oontainod  in  the  ro(>ort  of  tho  Joint 
Omnuttee  with  regard  to  oonfarriiiK  statutory  [xiwcra  on 
Ivleuhone  undertaken.  On  the  0th  ult,.  a  deputation  of  membera 
of  the  oommiitoo  had  an  interview  with  Sir  C'Ourtoiiny  Boyle  at 
the  Board  of  Trade,  and  explained  tho  viowa  ontortninod  by  the 
council  of  the  Municipal  Corporationa  Aaaociallon  uti  oxiircnsed  in 
tho  resolution.  Sir  C  Bovlo  than  antcceUed  that  the  deputation 
ahoold  conimunlcalo  witA  tba  Poet  Office  Uopartnient  on  the 
subject.  Tliey  accordingly  attended  upon  Mr,  Lamb,  awistnub 
aeoratary,  at  the  Ueneru  Poet  Office,  at.  Martin's  lo- Grand,  to 
whom  they  tetwated  their  exptanationa  As  a  reault  of  tliis  con- 
•ei-Mtion,  application  wan  mode  to  tho  Poatmaatcr.(;onoral  for  an 
interview,  so  that  the  subject  might  be  fully  jimtontod  to  hitn  by 
a  deputation  on  behalf  of  the  Munici|>nl  CorjioniuonR  AafoclatioD, 
and ,  OS  nlrcndy  montionod,  tho  P(utnin«tec.CS<aiarttl  ba*  now  deoided 
to  rccoivo  tbo  deputation. 

LUbtUts  at  wmtehAVttB.— Tho  control  station  ftt  Whlt«lia*«n 
waa  formally  o[iofi<Ml  nn  ^turday.  the  '2nd  last,,  by  Miee  Deee, 
daughter  of  Mr,  .l.tlibton  l>e«a,  ■LK.obalriDMi  of  tbe  Whitehaven 
Town  and  Hu-bour  Trust.    The  order  undo  wbicb  tbo  eledxbt 
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lighting  works  at  WhiCchtti-on  hwo  been  iuid  ilowii  was  obtninod 

in  tbe  taaioa  ol   X'fSl.  the  aira  of  iiu|<i>ly  beiag  the  wLulo  of  the 

urban  ULUitary  dliitriot..     In   tho  Hummer  of   Iit92  >U)m  wcra  Mben 

by  tho  UustMM  for  putt Idk  thslr  powon  undor  tho  otxJor  into  (^<Kt, 

And  th«  Advlc«  o(  Dr.  John  Hopldnaon,  F.R.S.,  wat  oblained,    Dr. 

[BopkioMnr«ooniiueDd«ds8abomu  by  uliich  tha  wboleot  thu^iublic 

tfllreet  and  tiarboar  lamp*  sliould  bo  lighted  by  tneuuit  uf  iiiaan- 

*MOenl  Imopi,  and  lliat  EuQiciont  plant  tliouli]  be  proridnt  (or 

applyinn  uoclricol  cnnigv  to  a  (ew  of  tho  princijiuf  itrceui  lot 

Vwivnte   conirum«n,    in    uldition    to    tho    lUoot-hghtiag-       Dr. 

IBopkiniion  WAM  thereupon  rotalnod   by  llio  truatecu   to  jiropon) 

'plan*,  etc.,  tor  a  plant  oqiial  to  au  output  of  liiTi  hllowaM*,  lii- 

cliiiIliiK  four  Mt«  ol  ^Villani  oompouiid  oantml-valvo  onfcinw  ut 

the  PP  t'yiWi  Ooupl«d  direct  U>  Cromplon  dyiianioi,  oooh  giving 

lfiaatinpenaab34bvo1U.  and  a  bBtl«ry  tOBIl.i'S.  K  type  call>. 

with  a  normal  output  of  100  nmports  at  H'l  voUn.    The  >3**tcni  of 

■upply  i*  tli«  thrce-wiro  for  ilomoatic  ligfaUnj;,  and  tira-wiro,  at 

23o  volt*,  for  )>uhlk  tnmpn,  which  eompiiae  ineandoiiMnt  Uuniw 

,  run  two  In  «oric«.     The  nablot  liavo  beon  auppllod  and  laid   by 

lIlMara.  Siomdna  Broa.  and  Co.,  LImlt«d.    Sioam  U  eonarat«d  at 

F^i)  prwcare  i^  ISOIb.   per  tquara  Inch  by  two  Lancashire  boilorH 

supplied  by  Iho  Lowoa  EnginevriD);  C'Umiutny,   Llmitei!,  Wbito- 

hnven.     Tho  current  waa  Bwilelicil  on  by  Miss  Dnvr.  and  iift«r  Iho 

iioeramoDy  tho  tmitoon  and  tho  conlroctots'  rcpreientntivoa  and  a 

bw  ol  lEo  ohlof  oiSciaU  of  tho  trust  woro  ontertainod  by  Mr.  Dm* 

fit  tho  Town  Hull.     Tho  work  ha*  boon  carried  out  fniiu  ita  cnni' 

monoomont  and«r  tbo  anpon'iiilon  of   Mr.   C   H.  Wardinghain, 

A.M.LC.E.,  of  Dr.    dopkiiiMoV  staJT;  Mr.  F.  Budd,   the  ropra- 

kMnlatlvQ  of  MeHeni.  8iom«ii»  BroH. ,  beinK  the  ooulKictorTi'  eii^Lnoer 

■tor  the  cablolaying,  Ur.  J.  A.  Montoabcri  reftreiieuting  Maura. 

'  Crompton  luid  ('o.,  u'hilo  Mr.   Harry  .'V.  Sharps  repretrant^d  tii« 

Electrical  !'o«-oi  Suirisfe  Conipany. 

LIcbtlns  at  Baadoo.  — At  tVie  luonlhly  meetiu);  ol  tho  Uikiidun 

l'1V>wn  fomini»ricjnprs,    Mr.  f.  Uroulcy  (fliairniuii)   pteeiding,  Mr. 

rSoanlan.  *olioitor.  nnid  that  he  was  inntriioUrl  to  taks  the  opinion 

of  Mr.  Lawrcnco,  B.L,  on  thombjoatof  the  ('ommiHionon  oppo- 

altlon  to  tho  provinionnl  ordor  *ouf;ht  by  the   Itandon   Eloctrlo 

Llehtlnfc  Conibany,  to  aulhoriM  thorn  to  nupply  oloctriclty   for 

poblio  and  prlrato  lighting  and  othor  purpmeii.     Tbo  rMult  of 

,  the  o^ion  Ihtn'  wsra  already  aware  of,  s»  it  hoitl   bvun  alroudy 

made  Vnown  to  then.  He  mvaumed  it  would  bv  lakun  lot  t^runtod 

r  Uwt  Mr.  LawTonce  ww  aumolonlly  capable  of  adviBin);  thcni  as  to 

what  th«y  abould  do.     Aclinfc  on  Mr.  Lawtciico'ii  inatructions,  ho 

(Iraftod  tho  ifioRlAl  notice  announcing  that  tbU  tubjcct  would  bo 

■poclally  consldorod  at  tho  niootln);.  and  ImaUo  wioto  In  Mr.  11.  K. 

Snerlook,  «olicitor  to  the  ol«ctriu  liulitinj;  ooiti[miiy,  «iido«ing  u 

copy  of  the  circular,  and    invi(iii<j    liiin   or   the    |irainoton>    to 

kl^iear  there  and  atftte  their  canu.     On   the  £iid  Si>pt«mber 

lie   rocoivnd   thla   reply  from   Mr.  Sherlock:  *'I  am    in   rocoipl 

of  yODra  of  yoptordoy',  onoloidng  drculnr  convoninjc  a  mcatin);  of 

tho  Bandon  Town  ConimiMionera  for  Monday,  tlio  (th  IniL.,  to 

iMtMld«r  my  notice  ol  the  1st  July,  18'j.t,  ami  invit.hii;  thu|.ioiiiolcni 

of  the  eleotrio  liKhUng  company  to  nltod  ■niil  int.ioliiii'  to  iniiku 

their  oaae  to  the  CummiHaionern.     In  reply,  1  beg  lo  BtAte  that  tliu 

pro|)ar  courno  would  be   for  tho    ('omroiflaionert    to  apjioinl    a 

committee  for  the  purpow  of  meeting  tho  promoton,  or  a  com 

mittoe  thereof  for  tho  pnrpote  of  ptojierly  diiciiBinit  Iho  object  in 

all  It*  boarlnK*.     In  thin  way  tho  matter  con  bo  much   more  lati*- 

faetorily  dincUiUiod  l.hnn  (.hoooursnyou  sukeiwC.  and  your  committee 

would,  uf  COunW,  niAko  a n<|iiirt 'boi'OOii  to  tholr  lloani  for  adoption 

or  otIierwiiM.     Tliii>  in  the  cunrw  tli«  tinnrrtinnii  adoptiii,  with  tho 

Kault  you  are  aware  of.     1  bvliove  the  iiduption  ol  the  oloctric 

light  In  thU  town  would  be  greatly  for  tlie  benolit  of  tbu  rate- 

ayera.  oa  woll  a«  the  coniumora  Konorally,  and  the  uuinpany  aio 

arfoetly   willing   to   diicun    the    matter  with    any  committoe 

hat  mav  bo  appolnlod,    which    I  cannot  but    think   would  bo 

attondaawith  moat  bonoficinl  roaulta  to  our  town  in  every  rcapcct," 

With  reference  to  tlii*  he  (Mr.  Scnnlan)  wrote  :  "  1  am  in  receipt 

of  yout«  of  yetterday  on   Ibe  aubjeol  ol   the   Bnndon   RInctrIc 

UgntinK  Company  and  Bandon  Town  Commfatilonar*,  jind  I  note 

gar  MKKWtion   ua   to  the  ad^iBability  of  n   cuinrnlCtM  ut   tlii! 
mmlWDner*  coniiderinff  thin  matter.     I  am  in  a  ponition  to  mi)' 
■.that  tho  Cemmiiwioner*  moat  carofuUy  connidured  the  procedure 
l-they  will  adopt  In  dUcumni;  tho  question,   and  that   they  had 
^Iwen  furlhermore  advliwd   by  counael  on  the  nubject.     1  cannot 
ifere  we   that   my  client"    ahoiild    adopt  your   aug^octioa, 
I'irhloh,  however,  ehouin  bo  maiJo  to  thoin  directly,  na  In  a  to  no 
Qlbority  to  act  otberwiw  than  they  have  determined  on.     The 
uno  followed  by  the  Board  of  Guardiaoe  aauDOt,  In  toy  opinion, 
takon  by  the  CommiiBionors  as  a  iireoMlent,   for  the  aimple 
iton  that  whoTOaa  only  a   very  small   jiortton  of   the  Baudou 
Ipnion  Ik  included  In  the  nropoMii  area,  the  kIioIo  of  the   town  of 
adon   ia  inoluded,  and   hcnrci  each   commiuioner  is   probably 
' Interuated.      Thii^    would,    thorcloin,    Involve    tho    nccceaity    of 
having  Iho  whole  BoanI   of  CominiaaioiMra  on   the  committee." 
He  hi^  taken  it  on  liimBelf  to  reply  Ihua,  aa  there  wa>  no  moetlnii 
, of  the  CommiBioncni  under  which  hecould  brint;  the  matl«r  under 
beir    DOtieo.      The   mootins    benng   convened    in    the    manner 

I  by  counMl,  it  waa  for  it  to  conaidur  what   should  be 

Edane>  Ur.  Foley  propoaod  that  they  oppoae  the  );raiili>ig  of  tho 
ovieional  order,  and  (n  dtiln);  mi  ho  wiahod  to  make  a  few 
rka  with  regard  to  tld*  electric  lighting  eo>m|uny.  The 
it  of  that  eoai|Hiny  w>«,  aoooidlnK  U>  It*  memorandum  of 
elation,  to  ptumoUi  another  couipuny  to  purcham  (hetnaelvc*, 
with  abaroa  in  the  now  camiNUiy  to  Ih>  lluated.  ao  that  in  all  proba- 
bUitv  they  there  in  Bandon  woro  in  the  conunoncemcnl  of  a 
DiuMMr  of  limited  liability  eomponiot.  Attor  conaidcroble  diacun. 
•too  It  wae  roaolved  to  carry  out  tli*  rooooinicndatioB  of  tho  rate- 
/iV*"r  to  r#Jec(  tbe  Mheme,  and  to  oppose  the  application  of  the 
atanjMoj-  so  tAoBoMti  oi  Tnde. 
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NOTES. 

Tbaatre  -  Ushting— The  el«otric  lixht  bu  been 
inaliilled  in  the  audiiorium  of  the  Comedy  Theatre. 

I*argc  Oas-Eagine. — A  large  tandem  gas-engine, 
indickting  200  b.p.,  bas  been  laid  down  at  Swansea. 

LISbUiODse  Comzannioation.— The  work*  r«com> 
mended  by  t}i<)  Royal  Commiiision  on  Electrical  Comroiini- 
CAtion  with  Li^hthouseB  will  cosl  XIO.OOO. 

Laundry  Appliances. —EieoiHc  power  ia  being  used 
to  operate  various  laundry  appliances  ai  the  exhibition 
now  being  held  ;it  ihc  Royal  Agricultural  Hall. 

Value  of  tb«  Telephone. — Another  instance  of  the 
im()OFUnce  of  the  iele|ihi>nc  to  the  police  in  effecting  the 
captiirv  q(  criminals  has  been  illualrated  in  E>linburgh. 

Iron  and  Steel  Institute.  ^The  autumn  moetiriK 
will  he  lield  ut  Ditrlington  on  the  36cb,  S7th,  and  28lh 
inst.  Viriona  papeta  will  be  read  end  visit*  paid  to 
different  worka 

Hooldod  Casing. — We  have  received  a  sample  of  the 
moulded  cu«iiig  m.^da  by  Messrs.  J.  M.  Bennett  and  Sons, 
of  Ardu'ick  Sutitio,  Hyde  road,  Manchester.  It  ia  termed 
tbe  "  Ooehring  "  casing. 

Porsoaal.— Mr.  F.  £.  Baines  baa  just  retired  from  the 
|ioaial  lurvice  through  ill  health.  He  was  a  well-known 
and  able  ofltcial,  and  while  Surveyor-Creneral  for  Telegraph* 
he  displayed  groat  energy  in  developing  the  system. 

Newport. — The  Chamber  of  Commerce  have  resolved 
to  support  tbe  motion  to  be  brought  forward  in  the  House 
of  Commons  by  Mr.  Henniker  Heaton  relative  to  the 
improvement  of  the  postal  and  telegraph  services. 

Refase  Destructors. — The  refuse  destructor  in  the 
Powderfaall  district  of  Edinburgh,  and  referred  to  in  our 
iMt  JMiie,  was  inspected  on  Monday  by  tbe  magifitralue 
and  Town  Ooiincit,  and  the  electric  light  plant  waa  set  in 
operation. 

Traction  at  Halifax. — A  company  has  approached 
the  Town  Council  with  a  view  to  obtaining  conFont  to  the 
erection  of  overhead  wircK  for  working  an  electric  tramway. 
Tbe  subject  was  discussed  by  the  Council  on  Tuesday  and 
was  adjourned  sine  dif. 

Another  Professor. — According  to  ■  recent  decree  of 
tbe  French  Government,  following  on  a  report  of  the 
Minister  of  Public  Works,  a  professional  chair  of  applied 
electricity  has  been  created  at  tbe  Ecole  Nationals  dea 
Fonts  et  Cbauss^,  Paris. 

Caasel. — Wo  have  received  &  copy  of  a  re|>rint  of  an 
articlp  from  the  Hk.klrolecknisrlir  Ztituchrift,  describing  the 
electricity  works  at  C&asel,  and  which  were  designed  and 
carried  out  by  Mr.  Oscar  von  Miller,  of  Munich.  This 
station  was  referred  to  in  a  previous  issue. 

Qlasgow. — The  municipality  work  tbe  passenger  boats 
on  the  river  and  charge  a  faro  of  Id.  for  any  distance. 
They  propose  to  introduce  the  same  charge  on  tbe  tram- 
ways, when  the  latter  come  into  their  poaseasion  next  year, 
and  when  it  is  hoped  a  decided  move  will  be  made  in 
electric  traction. 

Long-Dtstanoe  Telephony. — Ai  mentioned  in  our 
last  iuue,  tbe  telephone  service  between  Chrittiania  and 
fitockholm,  a  distance  of  about  3&0  miles,  waa  opened  on 
the  Und  inst.  by  the  King  at  Stockholm  and  the  Norwegian 
IVemier,  M.  Stang,  at  Cliristiania.  The  telephone  works 
exceedingly  well. 

British  Hnsenm.— Tbe  lighting  by  incandescent 
Ijiujia  of  ilie  deUts  in  tbo  large  leading-room,  referred  to 


in  our  last  issue,  baa  now  commenced.  There  are  about 
200  lamps,  and  from  eight  to  ten  lamps  have  been  provided 
for  each  desk.  The  light  is  greatly  appreciated  by  readers 
freqtiontine  the  room. 

Pbotogmphio  Society.— A  congress  of  the  Photo- 
graphic SiJiiie^ty  of  Great  Britain  and  affiliated  aocietles  will 
take  place  on  the  10th,  1  Itb,  and  I2tb  prox.  Tbe  tbirly- 
oighth  annual  exhibition  of  the  former  society  will  be  held 
from  SHlh  inst.  to  November  ITi,  at  the  gallery  of  the 
Koyal  Society  of  Painters  in  Water  Oolours,  5a,  Pall-mall 
East.  Tbe  offices  of  the  tociety  are  at  50,  Oreat  Russell- 
street,  Bloomsbury,  W.C. 

New  Stations. — We  understand  that  Prof.  Kennedy 
has  prepared  a  apecificatioii  for  the  Sunderland  station, 
and  that  the  central  station  at  Oldham  is  half  finished,  the 
machinery  having  already  been  tested.  At  Aberdeen  the 
buildings  are  practically  complete,  the  plant  has  been 
ordered,  and  the  mains  are  nearly  all  laid,  whilst  at  Belfast 
the  site  baa  been  decided  upon,  and  it  bas  been  decided  to 
make  a  gas-engine  installation.  A  scheme  is  being  thought 
out  for  F^linbnrgh. 

Of  All  the  Sorts  of    SawR. — Some  enterprising 

genius,  nays  the  Chftniciil  NetvK,  with  an  eye  to  novel 
effects  has  been  trying  a  form  of  "  electric  saw,"  which  ia 
composed  of  a  platinum  wire  heated  by  moans  of  an 
electric  current  ]>assing  through  it.  The  hardest  wood,  it 
is  said,  can  thus  be  cut.  After  finding  that  red  hot 
platinum  wire  vtm  liable  to  break,  the  experimenter  next 
tried  steel  wire,  platinised  by  immersion  id  a  solution  in 
ether  of  platinnm  chloride. 

Shiplightlng. — The  "  Devastation,"  after  undergoing 
a  thorough  renovation  and  reconebructioD  id  bull,  machinery, 
and  armament  at  Portsmouth,  has  undergone  her  eight 
hours'  atoam  trial  under  natural  draught.  The  ship  has 
been  furnished  with  a  modern  installation  of  electric  lights, 
with  larger  dynamos  and  fresh  leads,  and  the  entire  elec- 
trical equipment  has  been  brought  up  to  current  require- 
ments, including  the  tiring  gear,  bells,  submarine  torpedo 
ap[>aratUB,  and  search-lights. 

Telephony  between  Vessels.  —  The  Kansas  State 

Univeisity  authorities  at  To|ieka  have  perfected  a  tele- 
phone system  which  can  be  used  for  communication  between 
vessels  at  sea.  Experiments  made  in  the  Atlantic  Ocean 
during  the  summer  motitba  show,  it  ia  said,  that  the 
system  can  be  worked  successfully,  and  that  it  will  bo  of 
great  service  to  tbe  shipping  community.  For  instance,  it 
IB  submitted  that  incoming  vessels  will  be  able  to  report  at 
New  Vork  34  houra  earlier  than  is  the  case  at  present. 

Lighting  at  Bristol. — The  municipal  central  station 
has  now  practically  been  completed,  and  in  the  course  of 
two  or  throe  weeks  lighting  will  commence.  Most  of  the 
principal  tliorough  fares  of  the  town  are  to  he  illuminated 
by  arc  lamps  of  1,500  c.p.,  and  the  applications  for  private 
installations  aro  very  numorons.  The  Town  Council  haa 
adopted  the  alternate-current  system,  with  1 1  transformer 
sub^titiiona.  Tbe  central  station  haa  cost  £33,000  to  con- 
struct, apart  from  the  plant  laid  down,  and  tbo  total  cost 
of  the  station  baa  been  jC8S,300. 

The  Thoatreiihone. — A  reception  by  the  Institute  of 
Journalists  is  to  be  given  on  Thursday  next  at  tbe  Imperial 
Institute.  In  the  side  galleries  the  telephone  is  being 
8[>ecialiy  fixed  bd  that  it  will  be  in  communication  not 
only  with  London,  but  also  with  tbe  chief  provincial 
cities.  The  electrophone  will  accommodate  100  people 
at  a  time  to  hear  tbe  performance  simuluneously  in  pro- 
greea  at  some  lull-dozon  London  and  two  or  three  i>tx>vin- 
cial  tbestres;  and  i(  Oto  aa,\.\i<it*j«*  vA.  Sj!wi^%\i.ia*!>."*«^ 
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Office  will  lend  their  P»ria  wire,  alio  tritb  the  Paris  Grand 
Opera  Houie. 

Hatbamntical  InstrDmeDts. — The  iiow  catalogue 
just  isaued  liy  Mr.  W.  F.  Stiinloy,  i>[  4  and  5,  Great 
TurnAtilo,  llolbom,  W.C.,  contains  partJciltarB  and  illustra- 
tions of  mathcmnticnl  drawing,  and  4iirvoying  iniitrnnients 
made  by  thia  firm.  Mr.  Stanley  keeps  in  Btnck  every 
article  required  by  architect,  enKinosr,  or  draughtsmatn. 
Amon^  the  Tarioits  appliances  may  be  mentioned  magnetic 
compaue*.  mine  snrveyinf;  inatnimente,  drawing  initru- 
ments.  camenu,  lonsoa,  and  pbotogiaphic  up^uiratua  gene- 
rally. Of  electrical  ajiparaliis,  there  are  batteries,  lamps, 
l^lranoraotftT'ii,  RnhmkorlT  coils,  vacuum  tube*,  induolion 
machines,  etc. 

Blowing  Hot  and  Cold.— Tho  P'dt  Malt  ffaxrtU  o! 
Monday  states  thai  "  there  is  hope  that  in  time  the  eyes  of 
the  public  may  bo  opened  to  the  futility  of  buying  quack 
r«modios  aimply  because  ihey  pi'oleaa  to  be  electrical,  and 

therefore   mynteriouH The  chief  offondorK  in 

America,  as  hero,  are  electric  belts,  electric  hairbrushes, 
and  electric  headache  cures,  Thora  are  also  electric  smoll- 
ing-bottleB,  cometji,  tabloid*,  mixtures,  and  articles  of  every 
Idnd  to  which  the  word  can  be  applied."  Yet  on  another 
page  our  contemporary  prints  an  advertisement  relating  to 
" electrojiathio "  bolts,  which  it  has  condemnuil  in  the 
precoding  lines !     Do  be  consistent. 

Toynbee  Hall.— A  prospectus  of  the  Toynbee  Hall 
Electricai  and  Chemical  Societies,  Toynbee  Hall,  28,  Com- 
mercial-street, London,  K.,  has  been  forwardctl  to  nx.  The 
object  of  the  society,  of  which  Mr.  W.  H  Procce  is  pros! 
dont,  is  to  provide  for  skilled  mechanlcK,  manufacturing 
chemists,  and  others  who  from  the  nature  of  their  work 
are  interested  in  electricity  and  chemistry,  societies  for 
practical  ex[>erimontal  work,  the  reudtng  and  discurmion  of 
paper*,  etc.  We  understand  that  there  are  already  3G 
members  of  the  electrical  society,  and  16  members  of  the 
chemical  society.  The  honoiary  Kucretary,  at  the  above 
address,  will  funiish  any  further  information. 

Witter  Power- — A  syndicate  which  was  formed  in 
1891  at  S;iint-Eliennc  to  utilise  the  falls  of  the  Loiic  for 
the  electrical  transmiiision  of  power,  obtained  last  December 
a  concession  lor  the  supply  of  electricity  in  that  town.  As 
a  commencement,  preparations  are  now  being  made  for  the 
utilisatioQ  of  the  water  power  of  the  Forcy  Canal  to  the 
extent  of  fiOO  h.p.,  and  ultimately  a  branch  of  the  Loire 
will  be  used  for  the  production  of  electric  power.  Tii- 
phaso  machines  will  be  laid  down,  and  the  arrangement 
will  bo  such  that  they  will  be  operated  either  by  the 
turbines  or  by  steam  power.  The  generating  station  is 
eituated  at  the  Chatelet,  near  Saint- Victor-sur-Loire, 

Haaohester  Technical  School.— In  the  ayllubu^ 
just  issued  oi  the  Municipal  Technical  School,  we  note  that 
a  third  year's  course  baa  been  added  for  day  stiidcnle  oi 
electrical  engineering,  and  addition;il  facilities  are  offered 
lor  pi-acticiil  ingtniction  in  experimental  mechanics,  whilst 
in  the  evening  a  preliuiinary  course  if  arrange<l  in  electric 
lighting  and  transmission  of  power  for  befjinneis,  together 
with  a  course  in  electrical  calculations.  The  demand  for 
instruction  in  the  subjeote  embraood  in  tbc  department  of 
electrical  engineering  ba>  induced,  as  mentioned  a  nbort 
time  ago,  the  committee  to  appoint  a  third  lecturer — 
namely,  Mr.  B-  B.  Skirrow,  M.A.,  of  Mason  College, 
Birmingham. 

Eleotrionl    Pnriflcatioa    of    Hercary.  —  In    the 

AiMolen  fiti  i'hijiik  UTuI  Cbemir,  M.  Jaeger  gives  the  details 

of  a  method  by  which  mercuiy  can  be  purified  electrically. 

Briefly  stAled,  the  system  involves  the  following  procedure  : 

7»<i  (j/irff>/Arc  mcrcar/ o/wmwerco  is  fir?t  distilled  inwinw 


*pi^ 


in  a  specialty  devised  appliance  absolutely  free  from  oil  or 
grease,  and  in  the  making  of  which  great  care  baa  been 
exorcised  to  keep  from  ming  grusee  or  iiidiarubber.  The 
mercury  is  then  converted  into  a  nitrate,  and  roduood 
el ectrolyti cully  from  a  solution  of  that  salt  A  platinum 
sheet  is  used  for  the  cathode,  and  distilled  mercury  for  the 
anode.  A  current  of  from  one  to  three  amperes  provos 
sullicient  for  the  purpose,  giving  a  current  density  of  OO* 
to  -012  ampere  for  the  cathode,  and  '001  to  -003  for  the 
anode  per  square  centimetre.  ^1 

Sample  Musoum.— The  Foreign  Office  have  informoo* 
Mr.  (.'alvert,  ticcrotary  to  the  I<ceds  Incorporated  Chamber 
of  Commerce,  that  CJermany  and  Austria-IIungary  some 
time  ago  established  in  Bidgarla  a  commercial  museum  for 
samples  of  their  respective  manufactures,  and  that  Bel^um 
was  about  to  establish  a  similar  dept^t.  M.  Boscbaii,  of 
Sophia,  now  proposes  to  establish  a  musoum  for  samples 
of  British  manufactures.  The  Earl  of  Roscbery  suggests 
that  the  Leedn  Chamber  of  Commerce,  or  individual  firms 
who  might  wish  to  send  samples  or  to  h;ivG  further  par- 
ticulars of  iho  scheme,  should  communicate  direct  with 
M.  BoBchaii.  The  list  o(  miinufacturos  likely  to  find  a 
ready  market  in  Bulgaria  includes  machinery  of  all  Borla, 
ateara  engines  and  boilers,  motors  (1  h.p.  to  25  h.p.),  loco- 
motives, gas-motoi'B,  cranes,  drilling  machines,  electrical 
mxchines  and  instruments,  agricultural  machines,  etc.        ^H 

Antomatioally  Showing  a  Riso  of  Temperature. 

With  the  idcA  of  giviug  notice  in  guod  time  of  .-iny  rapid^ 
increase  in  temperature  of  a  room  or  building,  such 
might  arise  from  fire,  a  German  firm  is  introducing  ujn 
the  market  an  appliance  depending  upon   the  expansion  of 
air  in  w  closed    space.     It  consists  of  a   small  cylindrical 
box,  the  bottom  and  aides  of   which  are  formeil  of  thicl^. 
nickel  sheets,  but  the  top  is  covered  with  a  very  thin  diijH 
of  the  same  metal.     With  any   iticreaso  of  temperature  in 
the  room   where  this  apjuiralus  is  fixed   the  air  expands 
inside  the  box,  and  forces  up  the  thin  metal  cover  until  i^ 
platinum  button,  soldered  on  the  upper  side  at  the  centre,™ 
comes  into  contact  with  a  screw  terminal,  and  so  completes 
an  electrical  circuit  by  which  a  bell   may  bo  rung  or  an 
alarm  otherwise  given.    The  device  is  old  enough,  but  still 
has  the  great  advaiitas;e  of  simplicity,  and  is  worth  reviving 
for  that  reason.  ^m 

Gas  Boiling  Burner. — A  new  type  of  "gas  boilin^l 
burner,"  made  of  cast  iron,  bus  been  brought  out  by  Measra. 
Fletcher,  Ituesell,  and  Co.,  Limited,  of  T by n no-street, 
Warrington,  The  surface  of  the  burner  has  been  treat«d 
by  a  new  pi-ocess  which  is  said  to  entirely  prevent  rust, 
ami  which  allows  of  a  wide  range  of  decorative  cfioct.  The 
method  is  termed  the  "  Chimatto "  enamelling  prooOM. 
The  film  i>f  enamel  is  so  thin  that  the  most  microscopic 
details  on  the  metal  are  unchanged.  We  understand  that 
all  colours,  the  most  delicate  tJnts  in  any  number,  oithe^| 
dead  or  bright,  snd  both  gold  and  silver,  al«ci  either  iliill  ^^ 
polishetl,  are  obtainable  on  the  same  casting,  and  ihat  all 
alike  arc  unchangeable  eitbcr  by  exposure  to  air  or  to  an] 
heat  up  to  a  bright  red.  The  application  is  new,  an^ 
admits  uf  a  large  cxtousion  for  permanent  decorative  work 
of  .^11  kinds ;  castings  protected  in  this  manner  are  said  not 
only  to  be  capable  of  fine  artistic  treatment,  but  they  are 
also  absolutely  |>ermanent  and  proof  against  dirt  and  smoke. 

Eleotrio  Tramway  Acoessories.- In  the  new  cata- 
logue isKticd  by  Mr.  It.  W.  Black  we  11,  of  39,  Victoria-street^^ 
Westminster,  S,W ,  attention  i^  directed  to  the  line  roateria^| 
and  special  appliances  for  electric  tramways  manufacture^^ 
by  Messrs.  A.  and  J.  M.  Anderson.     Special  con si<l oration 
is  clevoted   to  the  "  Aetna  "  in^uiittors,  which  ensure  hi)(| 
insulation  and  economy  of  power,  and  to  ibe  "Aetna! 
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insulating  maberial.  The  latt«>*  u  comixMeil  of  iiigrodtenu 
which  in  \  plastic  state  form  a  bomo};aneous  mau  which  is 
raadily  moulded  under  protsurtt.  Th«  6  nished  prodiiot  i« 
strong,  durable,  and  noii-abtorbent)  and  ii  impervidiis  to 
water  and  troather.  It  la  eapecially  a(b|>ted,  either  by 
itself  or  in  combination  with  metal  or  oth«r  parta,  for  use 
in  trolley  wire  banger*,  (pan  or  guard  wire  ineulators,  are 
lamp  hangers,  etc.  Various  illuttrations  are  given  of 
didarent insuUtora, single  and  double  curve  pullolls,  strain 
inauUtort,  heavy  t^rmiDals,  trolley  wire  eare,  the  "  Boaton  " 
trolley  pole  and  wheel,  and  trolleys,  etc.  Among  other 
ap)>lianc«s  dealt  with  are  tlic  "  Aj*x  "  lightning  arrester, 
wire-Btretchingmacfaines,trackdrilU,bond'bendingmaAhinei, 
et«-  We  understand  that  these  appliances  have  received 
the  highest  approval  of  practical  tramway  constructors  and 
operators. 

Post  Offic«  aad  the  Telephone. — The  Postmaster- 
Oenunil's  annu:il  report  on  tlie  Pout  Office,  issued  on 
Wednwilay,  stntes  that  as  reganla  telepboiiea,  the  Tele- 
graph Act,  IB'ja,  authorises  the  loan  of  £1,000,000 
sterling  for  the  purchase  of  the  trunk  lines  of  the  cora- 
paniei,  and  for  the  construction  of  a  Government  system 
to  connect  the  business  centres  of  the  kingdom.  The 
negotiations  have  been  cariied  on  with  the  comjMtnies 
for  the  puriKNUi  of  arriving  kt  an  understanding  as  to  the 
areas  within  which  thefr  operations  are  to  bo  conducted. 
The  Department  has  proceeded  with  the  erection  of  trunk 
Unoa  between  Leeds  and  Hull,  London  and  Brighton, 
Swajisea  and  Cardiff,  Canliff  and  Newport,  Newcastle  and 
Hexham,  Newcastle  and  Mor[)eth,  and  Olasgovr  and  Belfast. 
The  trunk  lincbotweon  Glasgow  and  Ujlf  sat  was  opened  (or 
tnffic  in  May.  A  main  tnmk  lino  is  at  present  under 
construction  from  I^omlon  to  Gla^ow,  pmising  through 
Nottingham,  Shetneld,  and  Leed«.  Br^tnob  lines  will  be 
erected  from  Nottingham  to  Derby  and  Leiceater,  and 
from  Leeds  to  Manchester  and  Liverpool.  The  entire 
aystem  will  consist  of  metallic  circuits,  and  when  completed 
iriU  enable  each  of  the  towns  to  communicate  direct  with 
LoDdoii,  or  with  each  other. 

The  Tramway  Congress-— The  Congress  ou  Tram- 
way* at  rcsth,  and  to  which  leferenue  was  made  in  our 
last  issue,  was  well  attended,  and  no  less  than  GO  delegates 
from  foreign  countries  {including  representatives  from 
Germany,  France,  Belgium,  Ituly,  Switzerland,  Denmark, 
Sweden,  Norway,  and  other  countries)  were  present. 
M.  Michelet,  of  Brussels,  the  president  of  the  congress, 
□Motioned  that  the  tramway  system  of  Bu<la|icjt  was 
already  ta  an  advanced  conilition,  there  being  four  different 
•yateBU  in  active  operation.  These  aio^tho  ordinary 
bamways ;  the  electric  tramway,  which  runs  through  the 
greater  portion  of  the  city ;  the  cog-wheel  railway,  which 
goes  up  the  hill  at  Buda ;  and  the  light  railways  con- 
necting the  city  with  the  outlying  districts.  All  these 
systems  were  insjiected  by  the  members  of  the  congress, 
and  the  general  opinion  was  that  the  Feath  and  Buda 
trams  are  moilel  lines  in  point  of  construction,  working, 
and  of  cheap  fares.  The  congress,  which  dosed  on  Saturday, 
passed  •  resolution  declaring  that  electric  motive  power  for 
street  railways,  where  a  continuous  current  is  used,  had 
proved  well  worthy  of  recommendation,  but  that  iu 
applicability  in  the  case  of  cither  new  lines  or  old  must  (or 
the  present  largely  depend  on  the  facilitjee  offered  by 
municipal  or  State  autbonties,  as  the  financial  results  of 
itroet  electric  railways  bad  not  always  been  satisfactory. 

Coast  Light  Oommanloatlen.—In  the  House  ot 
Commons  on  Saturday,  Sir  M.  Uicks-Beach  asked  the 
Secretary  to  the  Treasury  a  question  upon  the  supple- 
mentary estimate  circulated  tliat  morning.  On  the 
Board  of  Trade  vote  on  the  previous  night  the  question 


of  telegraphic  communication  with  lighthouses  and  light- 
ships was  discussed,  and  it  was  understood  that 
a  supplementary  estimate  would  be  taken  for  that  pur- 
pose. The  supplementary  estimate  was  for  £10,000, 
which,  it  appeared,  was  proposed  to  be  added  bo 
the  grant  towards  the  Mercantile  Marine  Fund.  Of 
course,  that  might  be  only  a  matter  of  form,  but  ho 
hoped  it  was  not  to  be  taken  as  an  indication  that 
the  OovemiiMot  considered  the  cost  of  the  telegraphio 
communlcoUon  ought  in  any  case  to  be  a  charge  upon  the 
Mercantile  Marine  (^lnd.  That  was  not  his  intention,  and 
be  hoped  it  would  not  be  done,  except,  of  course,  where 
the  communication  was  desired  for  Board  of  Trade  pur- 
poses. Sir  J.  Hibbeit  said  the  supplementary  estimate  was 
put  in  the  form  in  which  it  now  appeared  for  convenience 
of  discussion.  The  £10,000  would  be  kept  entirely  soi»- 
rate  from  the  Mercantile  Marine  Fund.  Sir  M.  Hicks- 
Bcach  said  it  had  really  nothing  whatever  to  do  with  that 
fund.  Mr.  Mundella  admitted  that  that  was  sa  The  fund 
would  not  bear  one  farthing  of  the  expense  of  the  tela> 
graphic  communication.  The  Board  of  Trade  intended  to 
execute  the  work  by  degrees,  and  the  Treasnry  would 
supply  the  money,  for  which  the  Board  would  account. 

Lighting  of  the  City. — The  electrical  illumination  of 
the  City  will  soon  bo  in  full  operation.  The  public  arc 
lighting  of  the  main  thoroughfares  is  finished,  and  there 
only  remain  a  few  street  lamps  for  which  positions 
have  not  yet  been  assigned.  The  current  is  supplied  from 
the  central  station  of  [be  City  of  Lonlon  Electric  Light 
Company,  at  Banksido,  The  buildings  hero  will  on  com- 
pletion in  the  near  future  form  one  of  the  largest  and  best- 
eipiipiied  statiom  in  existence.  In  the  early  part  of  the 
summer  the  length  of  ways  laid  by  the  company  was  437 
miles;  cables  drawn  in,  high  tension  00  miles,  and  low  tension 
35  cniles ;  and  by  the  end  of  the  yo.ir  it  is  hoped  the 
citisens  will  bo  supplied  with  130,000  Sen.  lamps,  By 
using  two  circuits  in  a  street  the  risk  of  a  thoroughfare 
being  thrown  into  sudden  darkness  by  the  extinction  of 
tbe  Iam|is  through  an  ucoidontal  failure  of  current  is 
obviated,  as  the  failure  of  lamps  on  one  side  would  not  alTect 
those  on  the  other,  The  members  of  the  Commission  of 
Sowers  recently  decidetl  to  press  for  a  reduction  in  the 
charge  made  by  telephone  companies — namely,  from  £30 
to  £8.  This  resolution  was  in  due  course  transmitted  to 
the  directors  of  the  City  ol  London  Electric  Lighting 
Company,  who  forwarded  it  on  to  the  telepIio>ie  company 
with  the  request  that  the  application  should  bo  con- 
sidered. It  is  believed  that  from  80,000  to  100,000  8-o.p. 
lamps  will  soon  be  in  working  order,  the  current  being 
brought  into  the  City  at  a  pressure  of  2,200  volts  to  the 
transformer  stations.  Those  transformer  stations  are  placed 
in  areas  (into  which,  for  the  pur|)oses  ol  lighting,  the  City 
is  divided),  and  the  current  is  delivered  from  ihete  sUtions 
at  a  pressure  of  about  100  volts.  The  City  of  London 
Electric  Lighting  Company  has  experienced  great  difhcidty 
in  sccuritig  sites  for  these  stations,  which  number  2'2.  At 
tbe  present  time  tliere  are  over  50,000  lamps  connected  up, 
and  the  end  of  the  year  will  see  tbe  completion  of  the  net- 
work of  supply.  Between  £000,000  and  £700,000  has 
been  spent  by  the  comitany  in  the  work  already  aeeom- 
plisheti,  U|>on  which  some  fiOO  meti  are  now  engaged,  and 
as  many  as  1,000  were  employed  in  tbe  early  part  of  the 
operatJons  whilst  the  conduits  were  being  laid  in  the  main 
tboroiigfafaros. 

Tbe  aovemment  and  Telephony. — It  is  satisfactory 
to  note  that  the  telephone  question  is  to  receive  proper 
attention,  and  that  the  agreement  betwoou  the  Ooreni- 
ment  and  tbe  National  Telephone  Company  is  to  be  plaeed 
on  the  table  of  the  House  of  Commous  W«x«\.V\t.T>'- 


Ur.  A.  Morlejr  on  the  8Ui  jniL,  tn  reply  to  questions  put 
by  Sir  J.  FergUBson,  Mr.  Hoxier,  Mr.  SUiart,  and  Mr. 
Saunders,  said  that  there  appeared  to  be  aoma  doubt  as 
to  vbal  WAS  JRtendcd  by  the  report  of  the  Oommitleo 
on  the  Telegraph  Bill  of  1892.  He  wu  informed  tbat 
tome  mcmbora  of  the  committee  understood  by  the  words 
naed  that  the  agreement  sbouli]  be  laid  on  thu  tnble  before 
final  ratification,  while  the  right  hon.  gentleman  the  late 
Po>tmuter-G«n«nil  nnd  the  right  hon  gentleman  the  lute 
Cbaocellor  of  the  Exchequer,  both  of  whom  served  on 
tbo  committee,  and  the  latter  of  whom  was  its  chair- 
man, understood  and  intended  tbo  words  which  wore  iiicd 
to  mean  that  Parliament  should  be  informml  of  the  terms 
of  thssgreement  after  it  was  concluded.  His  right  hon, 
friend  was  awsro  that  the pro|>a8cd  agreement  was  intended 
to  carry  out  the  policy  lor  whicb  bo  became  rotpuniiible, 
and,  indeed,  would  be  the  document  embodying  in  legal 
form  the  beads  of  agreement  which  ho  settled  with  the 
company,  and  which  wore  Hignc<)  by  him  on  behalf  of  the 
I  lat«  Government  before  he  left  oflice.  Under  these  circuni 
rttances,  and  asbe  (the  speaker)  understood,  he  suggested 
thai  the  document  should  be  laid  on  the  table  of  the  Honse 
before  its  final  conclusion,  and  considering  the  difTerence  of 
opinion  which  appeared  to  exist  aa  to  what  was  intended 
by  the  report  of  the  committee,  he  had  decided  to  take  the 
course  suggested,  and  to  lay  the  proposed  agreement  on  the 
table  before  it  is  signed.  The  draft  of  the  agreement  was 
now  under  the  consideration  of  the  company.  He  was 
advised  that  it  was  in  strict  accordanco  with  the  beads  of 
agreement,  whicb  were  signed  by  hi>  predecessor,  and 
with  the  report  of  the  select  committee,  as  well  as  with  the 
Treasury  minute  which  was  laid  before  Parliament.  It  in  no 
I  way  limited  or  afToctod  the  discretion  of  the  Postmaster- 
'Oeneral  to  grant  licenses  for  telephone  exchange  business. 
It  did  not  extend  the  term  of  the  license  of  the  National 
Company.  It  restricted  the  operations  of  the  company  to 
■pOcffitd  areas,  and  withdrew  from  them  the  right  to  estab- 
lish and  work  trunk  wires  botweon  those  areas.  But  it 
eonferred  on  the  company  the  right  to  exercise  the  powers 
which  were  conferred  on  the  Postmaster-Oenei-al  himself  by 
kthe  Telegraph  AcU  of  1883  and  1878,  and  by  the  provi- 
Fiiona  in  the  Telegraph  Act,  1892,  relating  to  provisional 
orders.  But  this  right  was  subjected  in  every  case  to  the 
Toto  ol  the  local  authorities  specified  in  Section  5  of 
thu  Telegraph  Act  of  last  session.  Sir  J.  Ferguason 
whether  power  was  given  to  lake  up  streets 
l^vithDUt  the  consent  of  the  local  authorities.  Mr. 
A.  Morley  replied  in  the  negative,  and  said  that 
it  was  subject  to  the  veto  of  the  local  authorities, 
Or  Monday,  Sir  R.  Temple  asked  the  Postmaster- General 
whether  there  would  be  any  conditions  in  the  proposed 
s^Tcemcnt  between  the  National  Telephone  Company  and 
the  Post  Oflico  which  would  in  any  wiiy  limit  the  power  of 
Loorporations,  county  councils,  and  other  local  authorities  to 
rimpoee  any  conditions  they  may  think  fit  as  to  charges  or 
otherwito  on  the  National  Telephone  Company  aa  a  condi- 
tion of  permitting  them  to  continue  their  telephone  service, 
or  obtaining  further  local  privileges  and  powers — under- 
ground or  otherwiao.  Mr.  A.  Morley  answered  in  the  nega- 
tive. The  matter  was  regulated  by  statute,  and  he  would 
refer  the  hon.  baronet  to  Section  .5  of  the  Telegraph  Act  of 
last  ymx.  Ha  promised  to  lay  the  agreement  on  the  table 
before  it  wan  ratified, 

Mochauloal  and  Electiioal  OsoiUatloas.— Mr.  N. 
Tesla  lectured  on  this  subject  at  the  recent  Electrical  Con- 
gress in  Chicago.  In  relating  bis  introductory  work  in 
oscillaliODB,  according  to  the  Klectncal  irortd,  he  spoke  of 
the  M^Minmouts  made  with  a  plate  in  a  magnetic  field, 
laaartiug  the  pkte  alowly  and  witbdmwiog  it  rapidly,  and 


itce  vertS,  and  actually  producing  rotation  of  the  plate  by 
oscillating  the  field,  etc.  Owing  to  the  difficulties  attend- 
ing the  use  of  higb-frc<iiionoy  dynamos  with  a  roluttng 
armature  of  great  s[ieed.  he  desired  to  get  a  machine  which 
would  imitate  the  process  of  the  Loyden  jar  by  mechanical 
means  and  produce  an  oscillation  of  any  freqriency  desired. 
The  plan  waa  to  [)ro<iiico  very  rapid  mechanical  oaciliation 
of  amall  amplitude  and  vibrate  cither  the  armature  wires 
in  the  magnetic  field  or  tbc  iron  in  the  field  and  armature 
coils.  The  oscillator  constructed  for  this  purpose  oonjiats 
easontially  of  a  very  short  cylinder  with  piston  and 
valves,  and  a  spring  to  resist  the  motion  of  the  piston-roi. 
The  piston  is  operated  by  compressed  air  at  60Ib.  per 
square  in;h.  The  valves  are  adjusted  to  produce  a  powerful 
cushioning  effect  in  the  cylinder  at  each  stroke ;  or,  aa  in 
the  latest  form  of  machine,  to  regulate  the  exhaust.  The 
compression  reaches  as  much  as  16  tons,  and  the  weight  of 
piston  and  plunger  is  about  201b.  The  ports  on  the  largest 
of  his  oscillators  were  about  the  same  siite  as  in  a  16  h.p. 
steam-engine.  The  period  of  vibration  de[«ndB  upon  the 
resonance  of  iho  chamber  and  spring,  and  thus  is  not  alTccted 
by  a  chiinge  in  the  air  pressure.  A  simple  analogy  ia  the 
case  of  a  musical  string  or  bell — their  tone  does  not  depend 
U[>on  the  force  with  which  they  are  struck  ;  also  with  a 
pendulum  the  period  is  independent  of  the  force  applied  in 
starting  it  This  enables  oscillations  of  absolutely  constant 
frequency  to  be  obtained,  thus  producing  currents  of  perfect 
vibration  unaffected  by  air  pressure,  E.M.F.,  or  any  other 
condition,  which  discovery  Mr.  Tesla  believes  to  be  of  the 
greatest  importance.  An  interesting  experiment  was  per- 
formed by  attaching  to  one  of  these  oscillating  pistons  a 
circular  magnet  with  the  poles  on  the  top  Jin.  apart;  a 
copper  disc  placed  between  the  poles  was  rotated,  due  to 
the  oscillating  field  and  the  retardation  of  the  lines  of 
force.  Three  diflerent  types  of  machines  were  shown 
lor  producing  high-frequency  alternating  currenU.  lu 
the  first,  which  had  a  horizontal  shaft,  the  armature  con- 
sisted of  a  cylindrical  iron  core  around  which  tbe  wires 
were  wound  perpendicular  to  tbe  shaft,  and  the  field  was  u 
simple  bipolar  electromagnet ;  the  oscillator  was  at  one  end 
of  tbe  shaft,  which,  with  the  core,  vibrated  longitudinally, 
and  therefore  the  armature  wires  were  oscillated  across  tho 
field  with  an  amplitude  of  about  a  quarter  of  an  inch.  In  the 
second,  also  with  horizontal  shaft,  there  were  two  arma- 
tures and  two  fields,  with  the  oscillator  in  the  middle; 
tho  armatures  each  consisted  of  two  Hat,  rectangular  coils 
without  iron,  and  were  oscillated  between  tbe  poles,  which 
were  in  this  case  very  close  together.  In  the  third,  the 
field  and  generating  coils  were  wound  on  flat  screws  of 
equal  sise  and  placed  over  each  other,  and  tbe 
joint  iron  core  of  both  armature  and  magnets  was 
oscillated  in  their  centre,  tbe  shaft  being  vertical.  Thu 
outer  or  field  coils  were  supplied  with  a  coustant  currettt. 
The  inner  or  generating  coils  were  connected  in  series  with 
the  condenser.  Mr.  Tesla  stated  that  he  hopes  to  peHoct 
these  very  soon  and  would  use  them  as  generators  for  bis 
high-frequency  currents,  but  the  machines  at  present, 
though  imperfect,  were  both  light  and  fairly  efficient  for 
the  power  developed.  The  only  experiment  shown  with 
this  latest  form  of  "  high-frequency  dynamo "  was  tho 
operation  of  a  small  Byuchroniaing  motor  with  closed-coil 
armature,  the  success  of  which  was  greeted  by  a  burst  of 
applause.  Mr.  Tesla,  in  closing,  alluded  to  tho  great  possi- 
bilities that  were  in  store  for  these  high-frequency  gena- 
ratora.  Currents  of  any  period  whatever  could  be  supplied 
by  the  central  stations,  and  synchronising  motors  operated 
thereby.  Tbe  |>eriod  would  be  so  absolutely  constant 
that  clocks  could  be  run  with  iierfect  regularity  by  moans 
of  it. 
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THE    ACCIDENT    AT    THE    BLACKFRIARS    SUB- 
STATION.   L.   E.  S.  CO. 


In  the  uMUil  inSat«d  style  thurti  appeared  in  Wednesday'* 

Sipara  »n  iwin  of  new*  hoftdcd  "Shocking  Accident  ul 
lackfrisr*,"  iriti  dclati«  to  the  effect  that  faUl  injuries 
bad  retiiltfld  to  one  of  thu  njon  en^^a^ed  in  tho  electric  lipht 
ttatiun  thorp,  another  being  very  seriotiidy  burnt  and  oiber- 
wiea  hurt.  There  u  no  need  to  mtnimi*e  the  faots ;  indeed, 
they  ought  w  be  noted  very  exactly,  in  order  to  show  the 
im|mrtance  of  care  in  such  work  aa  this  on  the  part  of  the 
man  If  a  plumber  breiilci  into  a  gas-main,  by  the  Ii((hi  of 
a  talfow  candle,  the  only  antiafaction  be  mually  gets  for 
being  blown  up  ia  to  be  called  a  fool  for  htK  wanton  care- 
leeaneH,  The  poaition  in  the  present  inntunco  of  the  man  in 
charge  at  the  Blackfriara  station  htm  very  similar,  although, 
ead  to  relate,  the  poor  fellow  bu.t  Io«l  his  life  under  melancholy 
drcumstaiiccK.  As  our  reader*  will  remember,  the  London 
Eloctric  Supply  Comnany  have  erected  several  aub-irtiitione 
ftt  different  poiiil-t  of  thoir  circ^lit^  where  converters  are 
provided  for  reilucing  the  current  pretmre  from  10.000 
volte,  at  which  it  leaves  Deptford,  to  2,400  volts,  the  latter 
being  afcain  reduced  to  100  volte  by  the  converters  on  con- 
sum  era'  premises. 


--I   A 
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The  annexed  plan — for  which  we  are  indebted  to  Mr. 
P.  W.  D' Alton,  the  company's  engineer — will  ahow 
clearly  the  arranKemenl  of  converters  and  switch  gear 
at  Blackfriara,  where  one  of  these  tubKtationR  is  pUced. 
The  10,000-volt  mainB  are  not  shown,  but  those  carrying 
the  secondary  current  at  2,400  volts  (in  connection 
with   which  the  accident   happened)  are  represented  by 

dotted    linee ,  and  —  -  —  -  — ,  according  as 

they  are  below  or  above  ground.  At  A.  S,  0,  and  D  arc 
four  plug  switches,  by  means  of  which  the  load  may  be 
transferred  from  one  row  of  convertcis  to  the  other,  or 
both  may  be  kept  in  circuit  if  desired. 

It  aftpearv  that  on  Tnc«day  night,  after  changing  over 
trorn  one  cet  to  the  other — that  is.  from  the  set  on  (be 
rif^t  hand  of  the  plan  to  that  on  the  left — the  maiu 
•witch  in  the  primary  circuit  of  the  unused  conveners 
being  of  course  thrown  out^the  unfortunate  man  who 
now  liea  dead  at  Guy'a  Hosj>itul.  and  who  was  in  charge  of 
the  station, omitted  to  take  out  the  plugs  at  Band  A,  as 
he  should  have  done  in  acconlancc  with  the  rules  of  the 
eompaay.  The  consequence  was,  of  course,  that  the 
MDOMarin  of  the  ^igh^hand  side  converters  were  in 
circuit  with  thow  on  the  opposite  side  which  were  carry- 
ing the  load  ;  and  the  assistant  who  bad  been  douiled  to 
clftUi  and  dust  the  conveners  and  fuses  no  sooner  bujijicticii 
to  tooeh  the  frame  of  a  converter  with  one  hind  whitiil 
dusting  with  the  other,  than  ho  at  onco  received  ibo  ftill 
force  of  a  2,400  volt  shock. 

On  seeing  him  in  this  condition  the  deceased  man  im- 
mediately rushed  forward  and  tried  to  pull  him  away,  but 
himself  received  a  levere  shock,  and  was  thrown  hack 
violently  upon  hia  head,  and  it  aeema  at  present  as  though 
bis  death  were  duo  more  to  the  effects  of^  tiio  (all  tfaan  to 
the  electric  shock,  inasmuch  as  he  could  hardly  have  t^en 
the  full  forte  of  the  current  through  the  aseist^nt's  body. 


Both  men,  it  should  be  said,  were  wearing  shoes  with  very 
thick  indianibbor  soIon,  and  wore,  therefore,  as  much  as 
possible  insulated  from  the  ground.  The  aaststant  is  now 
in  the  hospital  suffering  from  severe  burns  and  shock  to 
the  system  ;  but  it  is  hoped  will  make  a  good  recovery. 

This  unfortunate  accident  was  clearly  due  to  the  fault  of 
the  (leceasod  man  himself,  in  not  carrying  out  the  rules  laid 
down  for  his  guidance;  had  the  pluK  switches  been 
removed  in  the  usual  way — a  procedure  gone  through 
time  and  again  by  the  man  himself — no  danger  what- 
ever would  have  been  incurred.  He  had  been  in 
the  employ  of  the  company  for  six  years,  and  was  a 
man  of  fine  physique.  The  assistant  is  a  young  man,  20 
years  old,  only  en^aKed  a  year  or  1!)  months  ago.  Although, 
of  course,  there  will  be  statements  made  as  to  the  com- 
pany being  at  fault,  it  seems  quite  evident  tbbit  in  this 
case  no  possible  bUtne  can  be  attncbed  to  them  ;  the  acci- 
dent resembles  very  much  those  which  sometimes  occur  on 
our  railways,  when  an  engine-driver  forgets  his  ponition 
and  runs  {tost  a  daiifner  signal  to  bis  own  destruction. 
It  is,  however,  none  the  less  regrettable  from  every  point 
of  view. 


ELBCTBIC  LIGHT  AND  POWER- 

nV  AltTUDR   P.  our,  A8itOC.MSU.lNST.  ELSCTRlPaL  EHQIKGER-'t. 

(All  rigkU  Tiierved.) 

DISTRIBUTION  OF  ELECTRIC  POWER. 

(Conlmital  from  page  22S.) 

Low-PiiEs-sDRE  System. 

In  order  to  equalise  the  jtressiire  over  a  network  of  dis- 
tributing mains  as  much  as  possible,  and  to  enable  a  farther 
distance  to  be  supplied  without  any  increase  of  the  fall  of 
pressure  in  these  mains,  the  method  of  trunk  mains  was 
adopted,  tboao  trunk  mains  being  used  solely  and  simply 
for  conveying  the  current  to  several  determined  coritiex  in 
the  network.  No  branch  wires  ore  tapped  off  these  trunk 
mains,  and  no  lamps  are  run  off  Ihcm,  so  that  they  servo 
as  "  feeders, "  and  are  known  by  that  name.  It  is  evident 
that  tbe  more  "feeders"  there  are. the  more  will  the  pressure 
be  equalised  over  the  system,  because  there  will  be  more 
central  points.at  all  of  which  the  pressure  will  be  maintained 
constant  and  the  same'.  Attheendof  each  pair  of  "feeders" — 
that  is,  at  each  "feeding  centre"— a  thin  pair  of  "pilot" 
wires  are  taken  back  to  the  dynamos,  so  as  to  indicate  what 
the  pressure  is  at  the  centre.  Asa  practical  illustration, 
we  may  take  that  113  volta  is  the  pressure  that  must  bo 
maintained  constant  at  the  feeding  centres,  and  at  full  load ; 
this  may  mean,  say,  118  volta  at  the  terminals  of  the 
dynamos :  for  the  nearer  centres  a  little  less,  for  the  farther 
centres  a  little  more,  when  all  the  centres  have  different 
distii3cCB.  As  the  current  flowing  in  each  feeder  increases 
or  decreases,  so  a  greater  or  less  pressure  will  be  required 
at  the  dynamu  terminals  in  order  to  always  maintain  the 
112  volts  pressure  at  the  feeding  centre.  Taking  as  six 
volte  the  total  fall  of  pressure  along  the  feeder  at  full  load, 
there  will  only  be  required  115  volts  at  the  dynamo 
when  the  load  in  that  feeder  is  reduced  to  onehatf. 
By  adding  a  number  of  "  feeders "  to  the  simple  [larallel 
system,  the  radius  dixtincc  of  the  supply  mains  can  be 
increased  to  double,  treble,  or  even  more.  The  greater  the 
length  of  feeders  supplied,  and  the  more  feeding  centres 
there  are  in  the  network  of  mains,  the  more  oqnatised  will 
be  the  pressure, 

No  low-pressure  systems  of  distribution  are  carried  out 
without  emplo}'ing  feeders  in  a  judiciom  manner,  and  aa 
tbcy  are  solely  lor  the  pur[Kise  of  giving  better  regulation 
to  the  snppty  mains,  the  money  Mink  in  tbem  becomos  an 
aitditional  expense.  It  is  found  that  in  a  well-designed 
dielributinn  system  the  money  spent  on  feoders  should  be 
between  30  per  cent,  and  50  per  cent,  of  the  money  spent 
on  the  distributing  mains,  aeoording  to  the  nattire  of  the 
area  to  bo  supplied. 

Fig.  26  give*  an  idea  of  the  way  feeders  ore  used.  Where 
A,  B,  C.  D,  K,  F  are  the  six  feeding  centre*,  and  /  tho 
"feeders,"  the  distributing  mains  denoted  *" 
out   from    eacb    centre,   and    thow    neoi 


Aia 
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are  joined  together,  aod  eo  m&kc  a  circuit  round 
the  source ;  only  the  positive  wires  are  aliovn,  to  make 
thfl  diagram  clearer.  Of  course  the  position  of  ibe  centres 
and  their  auinber  and  proximity  lu  each  other  are  deter- 
mined by  the  nature  and  extent  ol  the  district,  and  the 
diaKram  given  is  merely  to  nhow  bow  ibey  are  cm}>1oyed, 
it  beinjt  almott  impotuible  to  get  a  dietricl  where  the  dis- 
trihiiting  mains  and  feeding  centres  can  be  nrranged 
{wrfcctly  symmetrically,  aa  in  the  case  of  Fig.  36.  If 
the  current  that  is  flowing  is  reduced  to  one-half  of  its 
value,  whilst  at  the  same  time  the  preuure  is  doubled,  we 
still  bave  the  tume  electrical  {lower ;  and  genemlly  the 
current  can  be  reduccil  by  a*  many  times  as  the  pressure 
is  increased  without  altering  the  value  ot  the  product 
which  represents  the  |>owcr  generated.  We  showed  that  a 
main  cable  of  lin.  diameter  and  500  yard;  long  had 
a  resistance  of  about  -01G  of  an  ohm,  and  that  with 
a  current  of  500  auiperce  flowing  thnmijh,  l)m  fall  of 
pressure  thi'ouglionl  its  length  was  eigbt  volts,  so  th;it 
if  the  prevsure  at  the  generating  enu  of  the  cable  be 
100  voile  the  fall  is  tbvn  8  per  cent.  But  suppose 
we  work  our  Limps  with  a  current  of  only  half  that 
Talric,  2A0  amperes,  and  at  a  pro^aura  of  200  volte,  the 
power  is  the  same  ;  but  instead  of  our  lam|is  being  fixed  in 
simple  parallel  they  must  now  be  ai-range<l  in  ptuallel  rowH 
of  two  in  series — that  is,  two  lamps  in  scries  must  now  lie 
placed  across  the  positive  and  negative  mains  so  as  to 
abiorb  the  SOO  volts^bocauso  the  lamps  are  only  made  for 
100  volts  pressure.   Tbe  earns  current  passes  through  the 


Fio.  S6. 

two  lamps  UiAt  aio  in  series,  so  that  the  totul  ctirrent  used 
is  obtained. by  multiplying  this  current  by  ouo-half  of  the 
number  of  lamps  in  use.  In  the  simple  parallel  arrangement, 
the  total  current  is  obtained  by  multiplying  the  current 
through  the  one  boip  by  the  number  of  lamps  tbeie  are. 
Fi'om  thia.weneelbaifor  the  same  number  of  lamps  we  only 
reuuire  one  half  the  current  when  tbe  iireasure  is  doublod. 

If  our  current  is  now  I'.W  anipereit,  the  sectional  urea  of 
tbe  cable  can  he  ruduccd  corrot^iondingly,  und  this  will 
give  UH  the  same  current  density,  the  rgsistanco  is  doubled, 
and  so  <vo  have  the  same  fall  ot  pressure — namely,  eight 
volte ;  but  the  working  pressure  is  now  200  volts,  and  so 
we  obtain  a  fall  of  only  4  per  cent,  instead  of  8  per  cent., 
as  with  100  volte. 

Keckoning  in  tbe  negative  cable  a*  well,  there  is  a  total 
fall  of  pressure  '>f  16  volts  in  boLb  coses,  but  on  tbe 
lOO'Volt  circuit  each  lamp  received  only  100  —  16  =  84 
volts,  whereas,  on  the  200-voIt  circuit  each  lamp  receives 
(800 -16) -2  =  92  voits.  Therefore,  keeping  the  per- 
oeBttf^  of  loss  constant — that  is,  the  loss  for  each  100-volt 
lamp—doubling  the  pressure  will  allow  the  current  to  be 
carried  double  the  distance,  or 

Distance  is  proportional  to  Pressure. 

Tbe  above  fact  furnishes  us  at  once  with  a  means  for 
extending  the  disiributing  area  of  a  system.  The  three 
wire  system  of  distribuiion  enables  us  to  use  200  volts,  ihe 
Ihiri5  wire  being  called  the  "  neutral  wire,"  because  when 
there  is  a  balance  of  load  of  each  side  ot  il — that  is,  when 
there  are  as  many  Iam|U  burning  between  the  (lusitivo  and 
neutral  wire  as  between  the  negative  and  neutral  wire — 


there  is  no  current  flowing  in  it.    Fig.  27  shows  the  cod- 
nections  of  the  three  wires. 

The  dynamo  is  wound  for  a  constant  pressure  of  300 
volts,  and  tbe  i>res8ure  can  be  regulated  by  a  rheostat  in 
the  shunt  coils,  for  compensation  for  fall  in  the  circuit 
The  third  wire,  signified  by  N,  is  placed  between  tbe  iK>si- 
tive  and  negative  wires,  but  docs  not  rulum  to  the  dynamo. 
Service  mains  for  100  volts  can  by  uknti  off  either  +  and 
N  or  N  and  - ,  because  the  -t-  is  at  liOO  volts  pressure  and 
-  at  0,  Of  course  the  circuit  can  only  be  completed 
when  there  »re  lamps  on  biith  pairs  of  mains,  as  the  lamps 
of  one  pair  are  in  seiies  with  the  lam|is  ot  the  other  pair. 


Flo.  27. 

Fig.  26  shows  four  tappings  of  service  mains,  two  being 
taken  from  +  and  N,  and  two  from  N  and  - .  By  having  this 
neutral  wire,  N,  should  one  lamp  go  out  iheotherswill  not  Iw 
thrown  out  of  circuit,  whereas  if  the  lamps  were  fixed  two 
in  series;  straight  across  -f  and  - ,  then  one  of  the  pair  going 
out  would  make  its  fellow  go  out. 

Since  there  is  a  current  flowing  through  the  neutral  wire 
only  when  there  is  an  inequality  of  load,  it  is  ueuat  in 
practice  to  make  its  sectional  area  not  much  more  than 
one  halt  what  either  of  the  other  two  may  be  ;  in  some  cases 
it  is  mide  only  one  third.  There  is,  therefore,  a  great 
saving  of  copper  in  ibe  three-wire  system  aa  comi>arod  with 

A 


B 
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the  two-wire  system.  Allowing  a  two-wire  system  to  have 
cables  of  lin.  diameter,  the  total  sectional  area  of  copper 
employed  is  1'5708  square  inches. 

With  the  tbree-wiro  system,  we  have  Urtt  the  sectional 
area  of  the  two  mains,  +  and  -,  reduced  to  one-half, 
because  one-hall  of  the  current  is  used  ;  but  at  200  votte, 
the  percentage  of  fall  of  pressure  for  equal  distances  is  only 
one-hall,  so  that  to  bring  it  up  to  the  same  as  tbe  two-wire 
system,  wo  can  double  the  current  density,  and  this  can  be 
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done  by  reducing  the  sectional  area  agiin  by  ona-ball,  >o 
Ihab  tbo  two  mains  bave  now  a  total  area  o(  one-quarter  of 

Ltbo§a  on  the  100-voll  circuit,  or  '39*27  i;<|iiiLrc  iiichm,  each 
main  boing  Sin.  diameter.  The  third,  or  nciitrul,  wiru 
having  one-half  the  area  of  cither  main,  will  have    O'JH 

.  ■qoare  inch ;  bo  the  three  wireK  trill  have  a  total  of 
•3927  +  -098  =  "4907  »quiiro  inch,  or  very  nearly  half  an  inch. 
Ilenco  we  have 

two-wire  (yBloDi  =  15  Bquare  incbl . .  ■ 

three^ire  .ystem  =  -5  s^uaw.  inch/  »PP«>»'n*t«ly. 

giving  the  latter  a  saving  of  G6  (wr  cent,  in  weight ;  and 
the  nrtift  vi  the  district  Bup|tlie'i  will  be  increased  four  times, 
bocAti«c  doubling  the  radina  ((iiadnipleir  the  araii. 

It  mtut  be  remembered  that  this  is  under  the  conditions 
of  same  dialance  and  a-ime  !)ftrci.-ntage  of  fall  of  preasure. 
By  allowing  the  tbree-wire  system  tii  po  to  twice  the  radiuii 
distance,  keeping  the  purcentnge  of  fa.ll  constant,  there 
would  then  be  a  saving  of  33  per  cent,  in  the  weight  of 
copper  used. 

Fig.  28  shows  bow  "  feeders  °  are  mipplied  to  a  three- 
wire  system,  there  bein^  three  feeding  centres.  A,  B,  and  C. 
The  out«r  cubic  is  poaitive,  the  inner  one  negative,  whilst 
the  third,  or  neutral,  wire  is  in  the  middle.  Both  positive 
•nd  negative  feeders  are  shown,  the  positive  feeders  being 
connected  to  the  outer  wire  and  the  negative  feeders  to  the 
inner  wire, 

(To  be  eoiUinutd. ) 


A  NEW  INCANDESCENT  ARC  UGHT.* 

BY    U    a    UARKS,   M,K. 

(Cmdudtd  from  pagt,  SS7.) 

Comparing  those  measurements  with  those  of  radiant 
efficieitcy,  it  appears  that  the  ratio 

[  hemispherical  candle-power,  "incandescent are"  ) 

I  hemispherical  candle  [wwcr,  ordinary  arc  J 

ti  ooRsiderably  smaller  than  the  ratio 

{bemi8J^hBrica!  efficiency,  "  incandescent  arc  "1 
hemispherical  cHiciL'ncy,  ordinary  arc  ' 

The  explanation  of  this  difference  undoubtedly  lies  in 
the  <)uality  of  luminosity  of  the  light  emitted  by  the  incan- 
descent arc.     Nichols  has  puint^  out  that  the    relative 

—  .  ,  ,       -      I  1     .L    „.-     (luminouBradiationt 

efficiency,  as  determined  by  the  ratio  [ . —  J 

'  itotal  radiation       J 

"docs  not  coincide   with  thnt  obtained  from  tbe  ratio  of 

watts  to  candle-power,  for  the  reason  that  the  various  raya 

which  make  up  tbe  visible  spectrum  do  not  enter  into  tbu 

Cduction  of  candlo-powor  in  proportion  to  their  energy." 
uinosity   is   a    potent    factor   in    determining  the  real 
efficiency  of  any  source  of  illumination.     Lack  of  time  has 

tirevented  the  investigation  of  this  important  phenomenon, 
lut  al  its  maximum  efficiency  the  light  from  this  form 
of  incandescent  arc,  though  not  so  intense,  unmialakably 
appears  blighter  than  that  of  an  ordinary  arc  o(  Oi]Ual 
candle-power  aa  intoipreted  by  the  photometer. 

Life  Tvlf. — Oxygen  being  practically  excluded  from  the 
arc-enclosing  chamber,  prolongation  in  the  life  of  tbe  elec' 
trodesisan  implied  concomitant.  In  the  ordinary  arc  "while 
the  positive  carbon  loses  by  volatilisation  from  its  tip  or 
crater,  and  by  combustion  from  its  sides,  the  negative  gains 
no  deposit,  but  waslos  al  a  loss  rate  than  the  other,  and  by 
combustion  only."  Hence,  if  the  excliiaion  of  oxygen  were 
complete,  we  might  expect  in  indestructible  negative.  Thia 
condition,  however,  has  not  been  fulfilled  in  any  of  the 
tests  made  thus  far,  but  tbe  results  fully  substantiate  the 
theory.  Absence  of  combustion  on  the  one  band,  and 
tbe  tension  of  tbe  enclosed  gases  on  the  other,  combine  to 
greatly  rednee  tbe  amount  of  disintegration  of  the  [xisilive 
electrode. 

TesW  made  showed  leOin.  per  hour  as  the  average  con- 
sumption of  carbon  in  the  commercial  350-watt  lamp,  run 
Kt  .'li  amporoaand  50  volu.  Wo  nolo  that  altbougb  52ft 
watts,  or  one  and  one  half  times  tbe  energy,  have  been 

*  Abstract  ot  a  paper  read  at  the  Intonulional  Eloctrieal 
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expended  in  the  case  of  the  lamp  under  conaideratioo,  yet 
tbe  life  per  inch  of  carbon  consumed  is  more  than  twenty 
times  that  of  the  other,  indeed,  the  figures  show  that  tbe 
life  of  tbe  negative  was  nearly  one  huridrei)  times  as  great 
as  that  obtained  in  oommerew  practice  to  ilay. 

The  preservation  of  the  negative  is  a  very  interesting 
feature  of  this  type  of  lamp.  There  is  a  marked  tendency 
towards  deposition  of  the  products  of  volatilisation  of  the 
upper  electrode  on  tip  of  the  lower,  the  carbon  deposited, 
if  not  ruptured  by  the  action  of  the  lamp,  forming  an 
internal  part  of  tbe  negative^  In  one  case  where,  the  arc 
having  been  sprung,  tbe  electrodes  did  not  come  in  con- 
tact during  the  entire  nin,  this  "  building  up  "  process  was 
beautifully  exhibited,  the  negative  electrode  gaining  practi- 
cally all  that  the  positive  lost.  The  current  in  this  instance 
was  lOi  amperes  and  the  P.D.  60  volts.  Tbe  duration  of 
the  run  was  11  hours. 

ObaniHition  of  Iht  Arc. — Btialion  of  P.I),  to  Length  of  Are 
and  Qualily  of  Carbon. — The  eHect  of  the  enclosed  ^ases  on 
the  form  and  character  of  the  arc  presents  a  large  field  for 
investigation.  On  account  of  lack  of  sufficient  data,  no 
attempt  will  now  be  made  to  state  much  of  a  definite 
nature  regarding  this  subject;  but  it  is  hoped  that  the 
matter  will  be  given  due  attention  in  the  near  future.  The 
difference  in  potential  between  the  electrodes  being  equal, 
tbe  incandescent  arc  is  longer  for  a  given  current  than  the 
ordinary  arc  ;  under  some  conditions  it  has  been  found  to 
be  almost  twice  as  long.  If  we  accept  the  conclusion  of 
S.  P.  Thompson,  that  "  the  arc  is  independent  of  the  nature 
of  the  surrounding  gas,"  we  must  then  took  to  tbe  effects 
of  the  tension  or  pressure  of  the  heated  gases  ii[>on  the  arc 
to  explain  this  difference  in  length.  It  has  been  found 
that  there  is  a  constant  increase  of  P.D,  with  pressure  above 
atmosphere,  for  a  given  current  and  length  of  arc.  But,  in 
spite  of  this  fact,  the  decrease  in  resistance  of  the  arc  under 
the  conditions  named  appears  to  allow  of  a  greater  length 
for  the  same  P.D. 

flaming  and  Hissing. — In  the  ordinary  arc  the  carbon 
vajtour  cai-i-ied  olT  from  the  positive  is  consumed  by  the 
oxygen  of  the  air  before  it  can  deposit,  on  the  negative. 
Hence  tbe  ever-present  "2one  of  flame,"  as  diatiiiguisbed 
from  the  arc-flux  proper,  is  really  a  Koiie  of  combustion. 
In  the  incandescent  arc,  however,  there  is  naturally  no 
zone  of  (lame,  consequently  the  phenomenon  of  flaming 
common  to  tbe  ordinary  arc  does  not  occur.  The  arc 
tends  to  centre  itself,  being  probably  aided  in  so  doing  by 
tbe  prcMure  of  tbe  surrounding  gases  ;  moreover,  the  slow 
consumption  of  the  electrodes  lessens  the  tendency  to 
wander.  With  cored  carbons  there  is  a  perceptible  crater, 
but  with  solid  pencils  the  tips  become  more  or  less  Haitenod, 

The  quality  of  tbe  carbon  has  an  important  bearing  on 
the  P.D.  between  the  electrodes.  Generally  sjiesklng,  it 
has  been  observed  that  with  soft  fine-grained  carbons  the 
P.D.  is  considerably  lower  for  a  given  current  than  with 
harder  or  coarse-grained  pencils.  The  tendency  to  hiss, 
however,  is  not  so  marked  when  tbe  elootrodee  are  con- 
sumed in  the  gas-chamber  as  in  the  open  air;  in  the  former 
case  tbe  disintegration  is  so  slow  that  the  "  electrolytic  " 
va)iourisalion,  as  it  has  been  called,  does  not  appear  to 
explode  the  particles.  It  is  interesting  to  note  here  that 
these  results  uoufinn  a  theory  of  hissing  advanced  by  Prof. 
Thonijiaon  a  few  years  ago. 

TI"  AlUnuilitig-Curmnl  " Ineaiultscatt  Arc." — Noraeasure- 
ments  wure  maile  UHing  the  alternating  current;  but  the 
appurtenance  was  applied  to  tbe  alternating-current  arc 
lamp  to  determine  the  effect  on  the  noise  of  the  arc.  Tbe 
bum  was  in  a  large  measure  reduced,  but  whether  the 
reduction  was  due  mainly  to  tbe  mere  fact  of  the  arc  being 
enclosed  in  an  airtight  compartment  or  not,  is  question- 
able. But  as  ihe  bum  became  much  slighter  after  the 
lamp  had  been  in  operation  several  minutes,  the  action  of 
tbe  heated  ^aaea  being  then  manifest,  it  is  plausible  that 
the  diminution  in  tbe  noise  was  not  due  entirely  to  the 
shielding  property  of  tbe  glass  envelope. 

While  it  has  been  ])roven  that  "  the  bumming  of  the 
alternating-current  arc  is  due  to  the  rapid  periodic  extinc- 
tion aud  re  establish  men  t  of  the  discbarge,"  the  singing 
lone  may  be  greatly  modified,  if  not  entirely  overeoue,  by 
the  substitution  of  any  incandwcent  arc  of  the  Reyikier 
type.     A  few  years  ago  the  writer  bad  occasion  to  toel  an 
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ktterna ting-current  xre  t&mp  trimmed  iritli  carbons  which 
bad  been  pfo?i<led  with  a  core  ol  pulverfned  mica  and 
e&rbOD.  The  S[iriiiging  of  tho  are  was  accompanied  by  ibo 
uBual  bum,  but  u  soon  a*  the  mien  fused  tb«  noiie  coMod. 
Tbe  condition*  wei«  timilar  to  those  of  an  incandescent 
arc,  the  plastic  mica-carbon  core  constituting  a  high  re«i«t- 
ance  medium  between  the  plus  and  minus  electrodes,  l^ere 
wai  really  no  true  arc.  The  amount  of  light  was  natDrally 
greatly  reduced.  In  the  case  of  the  incandescent  arc  6rst 
alluded  to,  there  seema  to  be  an  approach  to  Ibese  condi- 
tions, the  arc-stream  acted  upon  by  the  ga^a  enclosed  in  the 
chamber  appearing  to  have  a  f^reater  density,  if  we  may  call 
it  that,  than  tuider  normal  circumstance.  The  amount  of 
li^t  in  tibia  experimanl  was,  however,  ai>parentty  as  great 
H  in  tbe  direct-cutreni  teete. 

Ap^icaHon  to  Ike  ArU. — trnquMtionably  thin  form  of 
incandescent  ate  must  bavu  a  wide  application  to  tbe  arts.  As 
a  substitute  for  the  onliimry  arc  light,  whore  groat«r  sloadi- 
neaaorlongcrlifeisrcquired,  its suporiority  will  be  manifest. 
And  its  utilitation,  whore  at  present  the  incandescent  Ump 
i*  the  only  satisfactory  eonrco  of  illumination,  also  presenta 
A  Iftrae  field.  The  eflective  distribution  of  luminous  energf 
and  tse  colour  of  the  li^^bt  make  it  for  many  purposes  a 
desirable  mean  between  the  incandescent  and  the  arc.  As 
a  standard  source  of  illumination  for  arc  lij-ht  comparison 
and  measurements  it  may  be  of  much  scientific  aa  well  as 
utilitarian  importance.  Tbe  investigations  have  been 
carried  out  under  tbe  direction  of  Mr.  Louis  E.  Howard, 
and  maoy  of  the  facts  herein  stated  are  due  to  bim.  The 
writer  is  also  indebted  to  Pr.  Edw.  L.  Nichols,  Franklin  L. 
Pope,  and  Hobi.  H.  Read  for  valuabU  suraestioni ;  to  Mr. 
C  Itansom  for  life  tests ;  and  to  Messrs.  Wm.  C.  Hubbard 
and  £.  S.  Ferry  for  assiataGce  in  the  eSiciency  and  candle- 
power  measurements. 


UEANS    OF    DIMINISHING    SPARKING    IN 
CONTINUOUS-CURRENT  DYNAMOS.* 

BT  W.   C   KEOUKlRWlilU. 
(Crndtided  from  page  176.) 

In  the  preceding  article  we  have  spoken  of  the  influenca 
of  the  form  of  the  dynamo  carcase,  of  the  saturation,  and 
of  tbe  various  aystems  of  winding,  on  the  sparking  at  the 
brushes.  Beyond  these  genera!  conditions  it  has  been  pro- 
posed and  attempted  to  use  various  sjiocial  moans  to 
diminish  sparking.     We  shall  mention  a  tew  of  these. 

For  every  good  continuous-current  machine  there  is, 
as  is  known,  for  each  current  a  position  of  the  brushes 
which  gtvee  no  sparking.  As  soon  as  the  brush  is  shifted 
forward  or  backward  of  this  position  there  is  sparking,  for 
the  reason  that  there  is  n  sudden  change  of  current  in  the 
ebort-drcuitod  coils  when  leaving  the  brushes. 

In  order  that  there  shall  be  no  sparking,  tbe  field  in 
which  the  short-circuited  coil  moves  must  be  »utficiently 
strong  to  reverse  the  current  in  this  section  during 
the  time  it  is  in  short  circuit,  so  that  when  the  bruHh  loaves 
the  short-circuited  segment,  and  the  ciictiit  is  i>roken, 
there  ia  no  sudden  change  of  current.  The  stronger  is  the 
current  in  the  dynamo,  the  ntrongcr  must  the  field  be  to 
pFoduM  commutation  without  siiurking.  We  see,  there- 
"lora^  as  Mr.  Swinburne  has  pointv<l  out,  that  own  if  there 
ware  no  armature  reaction  at  all,  the  brushes  would  still 
have  to  be  set  forward  in  the  direction  of  the  rotation  of 
the  armature  so  as  to  prevent  sparking  when  the  current 
increases. 

Tbe  reaction  of  the  armature  can  only  render  tbe 
phenomenon  more  intense,  aa  it  tends  to  weaken  or  even 
reverse  the  field  in  which  is  the  section  passing  under  the 
brushes. 

We  nan,  therefore,  divide  the  means  of  diminishing 
■parking  into  two — magnetic  means  and  electric  means. 
The  first  act  on  tbe  field  in  which  the  tection  under  the 
bnisbes  ia  moving;  the  s«cond  act  directly  upon  the 
sparking. 

Ifttfniiie  Mtana. — It  will  be  noticed  at  once  that  a  sorien- 
wouod  dynamo  has  a  much  mora  stable  (rosition  of  brushes, 


as  tbe  magnetic  field  increases  in  these  machines  with  tbe 
current,  and  a  fixed  non-sparking  position  of  brusbea  cm 
be  found  for  lar^e  variations  of  current.  Generally,  how- 
ever, the  aaturaUOn  of  that  magnetic  circuit  which  eaus«s 
the  increase  o(  field  is  not  proportional  to  the  current,  and 
the  reaction  of  tlie  armature,  especially  foi  large  machines, 
renders  a  shifting  of  brushes  neuessary  when  the  load 
approaches  its  maximum. 

The  reaction  of  tbe  armature  being  objectionable,  a 
whole  series  of  processes  have  been  proposed  in  order  to 
diminish  this  reaction  as  much  as  possible. 

The  first  iu  date  is  tbe  compound  winding  of  dynamos, 
which  Prof.  Kyan  has  perfected  by  making  the  wires 
carrying  tbe  principal  current,  0,  pass  through  holes  in  the 
[>olar  surface  near  the  armature.  Fig.  6,  so  aa  to  form  aloag 
the  ))ular  surfaces  a  sheet  of  current  parallel  to  that  of  tlM 
armature  and  neutralising  it. 


Fia.a. 


fio.  7. 


Another  proposal,  which  has  much  analogy  wjtli  tb« 
preceding  one, consists  in  furnishing  the  hoin  in  front  of  each 
pole-piece  with  an  appendix,  a  u,  around  which  is  sent  the 
total  current  of  the  machine,  while  the  main  electromagnet, 
6,  is  only  excited  in  shunt.  Fig.  7. 

A  large  number  of  modifications  of  this  process  have  alto 
been  proposed  by  taking,  for  instance,  9|>ectal  electro- 
magnets completely  separated  from  the  principal  field 
magnet  to  reinforce  tbe  field  of  tbe  short-circuited  coil. 

Mr.  Swinburne  has  proposed  to  make  the  armature  in 
two  parU,  Fig.  8— a  first  part,  tbe  most  important,  with 
magnetic  fields,  N  and  S,  for  the  production  of  electric 
energy,  and  a  second,  whose  fields,  N'  S',  are  solely  for  tbe 
purpose  of  suppressing  sparking  In  this  arrangement  each 
turn  of  the  armature  passes  into  the  two  paits,  I  and  11,  of 
the  armature  before  coming  to  tbe  commutator. 


Fio.  8. 


All  of  these  arrangements  act  well,  and  in  many  cases 
render  good  service.  Unfortunately  thoy  complicate  the 
construction,  and,  in  general,  render  its  manufacture  moro 
costly. 

To  thoroughly  understand  the  interest  which  attaches  to 
these  attempts,  it  is  necessiiry  to  remember  that  if  we  could 
find  a  means  o(  entirely  suppressing  sparking  at  the  brushes, 
not  only  one  of  the  greatest  disadvantiges  of  the  dynamo 
would  disappear,  but  the  construction  itself  of  all  dynamos 
would  probably  be  greatly  modified;  we  could,  indeed,  use 
the  current  in  the  armature  to  p^od^<^e  the  magnetic  fiux 
necessary  for  tbe  field,  and  tbe  winding  on  the  field 
magnets  would  be  no  longer  needed. 

Further,  there  would  be  no  waste  lluz ;  in  (act,  the  Rux 
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bMDg  gfiuerated  by  the  uriniitiu-fl  iusif  would  eotirelj  pus 
throuAD  th«  coili  of  tbis  «rm>ture,  wbicb  would  allow  ui 
to  reduce  Ibe  section  of  the  Gelds,  whose  part,  u  we  see, 
would  be  mAtorialijr  reduced. 

This  is  what  Mr.  Sayers,  of  Oltsgow,  hu  recently 
att«iiipt«d  by  a  remarkable  winding  wbicb  we  will  now 
descnbe.  Fig,  9.  Let  us  consider  a  Gramme  lioaj.  If  the 
brushes  are  shifted  backwards,  as  sbowu  in  the  figure,  the 
current  circulating  in  the  arroiture  will  tend,  ai  ia  knuwn, 
to  reinforce  tbe  field,  instead  of  diuiiiuBbiiig  it,  u  in  tbo 
ordin&ry  dyDumo),  where  we  are  obliged  to  shift  the 
bnislies  forward. 

Sucb  a  nuchine  would  eelf-excite  without  winding  if 
tbe  mignetjc  resistance  of  its  currenl  were  small  enough, 
^bat  prevents  this  being  done  in  the  ordinary  macbiDee  is 
tbe  sparking.  To  suppress  this,  Mr,  Sayers  employs  the 
following  proceas  :  instead  of  leading  directly  to  the  com- 
mutAtor  the  junctiuns  of  contiguous  sections  of  the  arma- 
ture by  eonductors,  a  a.  Fig.  9,  as  ib  UHuatly  done,  Mr. 
Sayers  gives  to  these  conductura  one  or  two  turns  on  the 
annaturo  at  dd.  Fig.  9.  Thus,  when  a  coil  is  short- 
circuited  by  the  brushes,  it  is  acted  upon  by  three  E.M.F.8 
H  follows : 

i.  That  generated  in  the  coil,  5 ;  we  call  this  «. 

2.  That  gonernted  in  the  uddud  coll,  d ;  call  thii  ('. 

S.  That  generated  in  the  added  coil,  d' ;  call  this  e". 

Th«  sum  of  the  forces  acting  on  the  section  is  therefore 
«"  +  «■-  e. 

By  |n:operly  proportioning  the  dynamo  (to  enter  into 
details  would  lead  ub  too  far)  it  may  be  arranged  so  that 
tlie  sum  of  these  forces  is  sucb  that  there  is  no  sjiarking  at 
the  brushes. 


Flu.  IOl 


Fin.  ]I. 


Ht,  Sayers  bas  already  built  several  machines  of  this 
kind  with  no  winding  on  the  fields,  which  have  been 
working  regularly  for  several  months,  It  will  be  noticed 
that  in  this  winding  the  quantity  of  wire  on  tbe  armature 
must  be  increased,  at  each  junction  with  the  commutator 
ifl  wound  round  tbe  armature  ;  but  this  arrangement  does 
not  sensibly  increase  tbe  lusiatance,  as  the  current  does  not 

^piS8  through  these  junction  coils  except  at  the  time  their 

Itegmenta  are  paasing  under  the  brushes, 

f  It  we  wish  to  construct  a  compound  machine  on  this 
ayst«m,  the  shunt  winding  is  put  on  the  fields  and  the  com- 
ponndtng  is  done  with  the  winding  of  the  armature  itaoU. 

In  ijl  dynamos  the  reaction  of  tbe  armature  shows  iuelf 
in  two  different  fushions  : 

1.  The  ampere-turns  in  tbe  free  space  between  the  pole- 
piec«*  Wtween  c  ard  ((,  o  and  (.  Kg.  10,  which  art  directly 
to  incruaiio  or  decrease  the  field. 

2.  Tbe  ampere-turns  beneath  the  pole-pieces,  a  and  c, 
t  and  d,  Fig.  10,  wbicb  tend  to  twiit  the  field. 

Wo  have  seen  how  Mr.  Sayers  has  beeu  able  to  uoo  the 
first  to  increase  bis  magnetic  field,  whila  in  the  ordinary 
dynamos,  where  we  are  obliged  to  advance  the  brushes,  the 

Lampere-tania  are  opposed  to  the  production  of  the  Geld  and 
weaken  it. 

To  diminish  the  twisting  of  tbe  field  caused  by  the  layer 
of  current  which  is  beneath    the  pole-piecoi,  the  following 

>  difTerenl    means    hsvo    been    proposed.     The    Tbomaon- 

[Houston  Company  divide  by  a  slot,  /.  the  maw  of  tbe  fields 
to  diminish  tbe  tranavorse  magnetisation  caused  by  tbe 
armature.  Fig.  U.  Others,  agair,,  amongst  them  the 
aatbor,  have  j)ropoBed  to  divide  the  poleaof  the  Mancheatei 

ttype  by  a  slot,/.  Fig.  10,  separating  the  fields  into  two 
parts.  Mr.  Sayers  bas  adoptw  this  airangemcnl  for  his 
dynanoi.  Pt«(.  S.  P.  Thompeon  bas  (iroposed  to  construct 
biDJDBted  field  magneu,  insulated  magnetically  between 

:»Bcb  other,  Pig.  13. 


We  may  point  out  bere,  also,  tbat  a  cast-iron  Geld  magnet 
magnetically  saturated  acta  exactly  in  the  tame  way — tiie 
transverse  magnetisation  cannot  be  developed. 

EUttrit  Meant.— \  term  electric  means  those  which,  with- 
out modifying  tha  form  of  the  machtue,  act  on  the  sparking 
Itaelf.  As  a  first  example  may  be  mentioned  the  air-fan  of 
Elihu  Thomson.  As  is  knr>wn,  the  commutator  of  his 
dynamo  is  composed  of  three  segraenla  insulated  from  each 
other  by  a  somewhat  wide  air  space,  the  violent  si>arking 
which  is  produced  is  simply  blown  out  by  a  strong  current 
of  air  fan  arc  being  easily  put  out  by  blowing).  This  mode 
of  worKiog  is  not  perfect,  and  can  only  be  used  for  small 
currents. 

Tbe  following  arrangement  has  been  tried  by  tbe  author 
with  entire  success  (see  Fig.  13).  Tbe  commuUtor  of  an 
ordinary  continuous-current  dynamo  was  constructed  so  a* 
to  have  very  thick  insulation  (shown  by  the  hatched  por- 
tions on  the  figure),  and  the  brushes  composed  of  ttanie 
parts: 

1.  Tbe  normal  brush,  b. 

2.  Two  small  auxiliary  brushes,  6',  fc",  not  communicat- 
ing with  the  principal  brush,  except  by  the  intermediary 
of  two  resistances,  R  and  R'. 

It  is  easily  seen  that  when  the  principal  brush,  6,  leave* 
a  segment  of  tbe  commutator  tbo  spark  is  not  produced, 
because  the  current  can  still  paas  by  the  brush  h\  but 
weakened  by  the  resistance  U,  which  it  must  first  pass 
through.  In  the  same  way  when  the  brush  h'  leaves  the 
segment,  a  spark  still  tenda  to  be  produced,  though  much 
smaller  than  before;  but  this  ia  suppressed,  as  the  current 
can  still  pass  by  the  brush  h".    The  resistance  R'  may  be 
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made  high  enough  so  to  diminish  tbe  current  that  there  is 
no  sparking  at  all  when  the  last  brush,  b",  leaves  tbe  com- 
mutator segment. 

It  is  evident  tbat  several  brushes  can  be  used,  but  three 
will  be  found  sufficient.  In  the  carbon  brush  wo  find, 
moreover,  a  rudimentary  application  of  this  procosa.  Tbe 
diminution  of  sparking  which  ia  noticed  with  the  use  of 
carbon  brushes  results  in  great  part  from  their  high 
resisLiuce,  which  causes  the  rupture  of  tbe  short  circuit 
between  two  commutator  segments  to  take  place,  not 
suddenly,  but  gradually. 


THE    DEVELOPMENT   AND    TRANSMISSION    OF 
POWER   FROM   CENTRAL  STATIONS.* 

BY  rJlDF.  W".  CAWTUORNK  USWIN,  I.B,S. 
LECTURB  L 

T)ii(Cu.<iDinoMs  \»  wuiaii  DLfTKiintTios  of  BnERar  is Rsxjt-iaau— 
SouaoBsop  Enriuu-— Tmb  tJuswTiusaof  Ecohomv  aud  \V*»Ta 
i.N  I'auncciiio  Steam  Powait 

111  ori^'lng  out  the  duly  impon>d  upon  tJiom  by  the  terma  of 
the  bequwt  of  the  late  Ur,  Tiioiruw  noward.  iho  ronocil  of  the 
Society  of  ArU  did  the  author  the  honour  of  InvltfnK  him  to  icive 
acouraeot  lectiiree  on  "The  Dovolojinient  of  Power  at  Ceotral 
Stations,*'  and  it*  distribution  either  a«  motive  power  (or  luo  la 
(act«rie«  or  workBliops,  or  u  oni^t^y  apfilied  to  oeber  purpoBM. 
Enern  is  in  theae  lecturea  to  bo  i^onBidcreil  as  a  commodity  which 
can  bo  produoed,  distributed,  and  lold.  The  special  probloen  U  to 
emaiinn  the  ndvuiitftgea  of  prodacinK  the  easrn)'  in  *  whole*al« 
way  ;  the  mcana  of  oanivf\nz  ll  to  a  distanM  and  (liMribntinK 
it  to  various  working  cvnlrea ;  and  Iho  rolaviio  advantage*  aoi! 
(liiuulvantafEea  of  sooh  a  nyst^m  comparol  with  the  methixl  u(  pro- 
iliidiiK  <bn  energy  in  the  localicio*  wboro  it  i*  uaed. 

An  vmioiu  BouiDCB  ol  pn«riry  and  mathodi  d  prodacing  and 
ilialriliiitini;  It  are  available,  tfiu  enquiry  laawjdeone.  In  the 
Urns  at  my  dlapowl  it  will  only  bo  ponlble  tfl  poai  rapodly  In 
t«rlow  thu  iiMtlcra  of  raoal  impormice.  leaving  gapa  which  n""" 

~  *  Howard  Lactnrca  deltversd  before  the  Society  nl 
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btSUed  at  aome  futore  time.  That  Che  nuthar  hftBinor«knowl«il|;« 
of  Mnna  of  ttMoUiiBr  and  more  iMchiuiirikl  melhoda  ol  iwwer  diHlti- 
bntion  ttian  of  tha  nawar  mathod*  ol  vlacuiciol  dlaLnbution  u  no 
doubt  •  dlwidviknMea.  Bal  alaotrioaJ  mothod*  havo  alroady  been 
vary  (ully  dtociuaaa.  On  tha  olliar  bmid,  Ihore  may  be  tome 
advaatwo  in  appronchinK  tha  stibjeat  with  tha  biu  of  an  engineor 
tatbor  than  of  ftii  eleolricitiD,  UniiitinK.  what  no  doubt  U  Iruo, 
that  alaoCHcAl  tranimiaaioD  will  [ilay  nn  important  purt  in  the 
daTSlopineol  ol  aya[«m>  of  iwucr  diBtribuLton.  there  ii,  poT'hA|M,  n 
papular  leiKlency  at  the  nionioiit  lo  reRttni  too  ciclumvoly  tJim 
rin^lo  method  and  to  overlook  other  meim  of  |>owoi  (llnr.rlbiitioo 
which  have  been  usefully  npiiliod,  nnd  will  *ti11  be  untul  in  Lho  (i)lur«i. 

Thuse  who  nee  the  electric  tnrap  luo  poclia|i«  u  UMo  n[A  to 
attribute  lo  electricity  too  nradamlnnnt  a  ihnre  in  the  |irwlucticii 
of  IJm  ligbt.  Th«y  forget  the  en|rlnea  and  boilera,  which  are  as 
neccMry  a«  the  dynamo  In  obtainine  the  r«cult.  Similarly,  the 
itriliiiur  miooMw  achieved  in  traiiamittine  |Hiwor  olectricallT  W 
fCToat)  dlaliuice*  ha»  leaded  to  obBOun  the  faoL  that  other  en^oda 
of  power  tranamiasion  are  more  cooveuionL  auct  Ioh  eoelly  in 
fiart.icnlar  cagae. 

Two  itointa  ahould  be  clearly  kept  in  mind.  IHnit>  that  to,  lo 
the  iirounetion  o<  energy  in  aa  available  form,  tre  are  Jiiat  where 
wa  ware  before  modera  eloctTfcal  diaeovorlo*  wore  iiiMcId,  Thu 
meat  the  electrician  ettndoia  to  provide  a  now  inorhMnitrii  ul  diii 
tribuCion.  I  ibould  have  to  atato  the  Caiw  dlfTerviitly  if,  by 
primnry  batUirle*  emjilayinit  new  matoriala  (or  I'lierntcitil  action, 
or  by  thcnno-olectric  battarlaa  in  which  heal  in  directly  ttnni- 
forniod  into  eloctrlcity,  the  method*  ol  iiroduoin^  available  tinerKv 
wore  chanicod.  Snob  tjtlni^  nre  l.heorelu-ully  poseiblt'.  IVaplipntly 
tfaey  are  notyM  available.  Al  prneunt  the  enurgy  to  be  dintiibutod 
mniit  bo  daivdoped  by  a  iteam  engine  or  watorwlicol,  nnd  t)io 
dynamo  cable  and  electric  motor  merely  replace  the  ahaftini;, 
searing,  and  belting,  orother  mechaniamof  truiamiHiion,  perforni- 
iDg  the  sumc  fuiictiofu  more  cheaply  and  otfontivoly  in  ceit^iiii 
eaM«  it  it!  truo. 

The  second  point  is  that  every  method  of  lraii«inin8ioii  will  hv 
found  to  have  some  chnmctorbitic  advantairm  tittlrij;  it  «|>u!.-ially 
for  particuUr  cmob.  It  may  be  conceded  to  the  vlvctrician  that 
the  special  advantages  of  elaetrical  traaaminrion  iireireryatrilua|{ly 
apparent  where  power  muat  be  oonveyed  to  very  great  diaUuicos. 
Butsucli  CAfen  are  Ukaly  to  be  riLre.  The  remarlcable  mochnnlcol 
and  sclonr.iiic  »icco«8  of  the  Frankfurt  LAntTcn  ciitciiniont.  Id 
which  3iAi  h.p,  wtu  conveyed  108  milea  with  a  lou  ol  only  '2i  |ier 
cent, ,  hufi  u  little  misled  mwely  popular  obscn  or».  The  (net  niii«f, 
be  bornu  in  minil  that  the  Mxib  of  the  power  when  it  roocliwl 
Frankfort  was  live  times  aa  fcreat  as  that  of  nn  oi]unl  aiuourit 
of  [lOwer  produceil  directly  in  Frankfort  by  a  Dteain-onKine. 
TramuniseioDa  to  much  smaller  distance*  arc  the  only  oiiM  lu«1y 
to  bo  often  rAnuirod,  and  for  luoderHto  iH>it»nt'u»  thoru  is  choice  of 
rarlou* methocU  of  tmngniiMiori  beeidwi  the  olectricnl  method, 

Rtaimu  fir  DUlnJiulimj  Powtr  /ram  Cfulnil  'Sriiiimt.  —  Tbe 
advantagea  of  generating  power  at  central  sUitiooB  mny  be 
enamemtod  thus : 

I,  In  KonerMinK  power  by  xtoam  there  is  economy  of  coal  of 
machinery,  of  fuel,  and  of  auporintondcnoe  due  to  cnncont-ratlon 
>  of  the  enfrinei*  and  boilers  in  a  single  station. 

Z.  In  the  aufe  of  water  i>owor,  wry  often  It  In  only  ijowlblo  to 
deal  with  u  niiturnl  watorfall  by  n  combln.'Vtlnn  of  COntiumerH,  or 
by  an  association  actine  in  the  interent  of  many  oontiumerH  fur  tha 
construction  of  the  costly  permanent  vrorkg  re<|u[red. 

3.  The  locality  for  generatlntt  power  may  be  fixed  by  one  sot  of 
conditiona.  that  where  It  ia  uaed  by  another  net  of  conditions. 
Often  it  in  a  (joostion  of  adopting  a  cheaper  source  ol  power  at  a 
dbtaaeo,  or  dearer  near  at  hand.  Tliint  in  loiuinK  and  tunncllini; 
'  flperaUoiM,  cheap  atetUD  power,  generated  nt  the  pround  lurfnco, 
may  ba  distributed  in  tba  workings  to  replace  much  more  ex- 
pensive hand  labour.  That  is  eeaentially  a  case  of  power  diatribu- 
tlOQ  from  a  control  station.  Mr.  Thwaito  has  recently  propoaed 
to  erect  large  ^-aotot  stations  at  cnlllorlos,  and  to  tranBmit  the 
power  eleotricidly  totiio  nearest  mnniifnoturln);  centi'eii.*  Whether 
Ibab  ia  deair»blo  is  a  quoation  of  Hnnjice  entirely.  The  question 
iciriietlier  the  economy  in  producing  the  energy  ooveris  the  cost  of 
ita  traosmiaainn  to  a  dwtant  working  point. 

i.  AnotboT  reniran  for  central  atations  arises  in   this  way.     For 

good  or  fnr  ill,  population   gather*  into    huge  communitica    in 

which    there  la  a  oomplex  development  of  socio]  and   induatrial 

life.     In  luoh  comunclliae  there  u  a  oonstojitly  increasing  need 

of  macbaoieal  power.     ETor  traGsit,  for  handling  g>it»ii<,  lor  email 

I  Indnstrlaa,   lor  lighting,   for  w»tor  supply,   and  unltjition,   uaw 

idamaiMla  for  mecbaDioit  power  arise.     At   timt  thinu  iirumetby 

I'tha  araoUoD  of  scattered  motora.     This   iiioradlc  |irodiiclion  of 

I  power  la  extrava^ntly  wasteful,  costly,  and  inconvenient.  There 

V  H  chance  in  such  cues  that  power  distributed  from  a  central 

stntiuTi  may  be  cheajicr  oven   when   tlic  OMl   of  distribution  is 

allowed  for. 

Just  as  it  has  bccomo  nocMiuiry  tu  superrede  private  system* 
of  water  supplv  by  a  oomtnou  supply  ;  just  ns  it  has  proved 
convoniont  to  dbitrlbute  co»l-giu),  and  nucctwiry  to  establish  a 
gonoral  >.y(it0ni  ol  sewerage,  so  it  will  prubablybo  found  convenient, 
and  even  oeceasary.  to  provide  in  towns  of  a  certain  Importanoo 
aome  meana  of  obt^in^  maohanical  power  in  any  doslrod  ijunntity. 
tad  at  a  price  proportional  to  the  nmoont  of  [lonor  uacd.  It 
la  aoolklitm  in  the  field  of  mechanical  cngincfiiiiig. 

Pot  the  single  puruose  of  workbg  lifts  nnd  lialntini;  iiiHuhiuety, 
it  haa  already  proved  reinunoratii«  to  extend  through  Lhu  Btrecta 
of  London  a  eystem  of  nearly  AO  milca  In  lentftli  ol  hydraulic 
muna.  Tba  extremely  rapid  oxtcnsion  ol  thoay»t<^n  it  worthy  of 
BOte>    In  Jnlyi  ISM.  there  wore  only  !M1  conanmers  taking  power 
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from  the  London  Hydraulic  Company's  mains ;  in  ISSN  there  were 
7'20  coniumerH  rentictf:  power ;  in  IS.9'2  there  were  1,BT6  coitfumera 
renting  j»wor :  and  the  use  of  the  sj'sUim  is  now  extending  more 
rapidly  than  at  any  prevtou*  pnriod.  The  ijuanlily  of  water 
iliatribiilnd  hao  IncrMDcl  Irnni  !)I7,<IIN)  gntlniis  (xti  week  in  1SS4, 
l«  D,(KI().(HN)  guttoiiH  per  week  in  189'-'.  In  no  instance  has  the 
UM  ol  hydnitilic  power  when  onco  odoiilod  boon  abandoned  in 
lavour  Ol  any  other  system  of  working  hoisting  machinery. 

There  can  be  no  doubt  that  when  [a)  power  can  bo  obtained  with 
little  tioublo  in  b  form  involving  no  great  amount  of  auperin* 
tcndoncc  in  working,  and  |i)  the  cost  is  jiro|)Ortional  to  tho  aiDOUDb 
of  power  nsod,  then  a  ilemand  for  the  power  is  readily  cr«at«d. 

I'crhn|is  a  more  stnking  instance  of  the  growth  of  a  denBaod  lor 
|x>wor  IS  luniicihoil  by  the  town  nf  (tonovB.  No  ooaual  obearvar 
would  hnvoaelected  tieneva.  with  ita  populatioa  of  SO.OOO,  aa  a 
likely  ccntrw  for  a  groat  Ajsteni  of  jiower  distribution.  Vet  t^e 
works  at  (ienevn,  which  will  be  mora  fully  deacribed  later,  are 
iierhajw  tho  must  itniwrtant  oiampla  nt  |Mwer  diatribution  hitherto 
carried  out  in  1871.  Count  Turretlini  obtained  iierrniniioD  from 
the  Muni<ii[ial  Council  to  pla^e  a  water-preMure  engine  on  tho 
existing  lull  [iiiissui ii  I imii  mains  for  driving  the  lactorj  of  the 
society  for  inannfnoturing  aciontiitc  iiiBtrum^nlH.  In  tlio  oaM  ot 
this  method  of  obtaining  power  proving  satisloctorv,  he  obtaioad 
the  right  to  Inatol  ■Imihu  iiiolora  in  other  parts  of  the  town.  Tha 
phtn  [iinvcd  so  convenient  that  nine  years  utcrwords.  in  IS60,  there 
wore  II I  wal^i'-motors  driven  Iroin  tlio  low-preiuure  town  mains, 
using  M, 1X11^,0110  cubic  feetol  wator  annually,  and  paying  to  tho 
miiiiiciiiHtily  £2,000  n  ytvar.  The  cost  of  tha  powor  was  not  imall. 
It  was  diurged  fur  at  3(1,  to4d,  per  horHe-|iowar  hour,  whiob  is 
equivalent  to  n  rnto  of  £311  lo  £4S  pur  hotvepower  year  for  motora 
working  continuously  for  3,0(Xi  hours  iu  tho  vear.  Since  that 
time  a  new  highpressuro  service  bos  been  ««tabliHhed,  tho  vaMr 
being  pumjiod  by  turbine*  in  tho  Rhono.  On  the  high  preaaar* 
service  tho  cost  ol  the  power  is  Icsa.  It  is  charged  for  at  about 
Old.  per  hor*c.|iowor  hour.  o<)uivalont  to  £S  per  horw>|JOirer  year 
of  .^,00(>  working  hour*.  In  IHHfl  the  annual  inoomo  fmm  power 
wator  sold  on  the  low.|ire*«aro  i<y«toni  was  cZ.ii^'i.  and  on  the 
hlgh-prea*ur«  syHiciu  £4,5(K'.  At  that  time  the  receipts  lor  power 
water  were  incrom-ing  at  the  rale  of  £fiHO  per  annum.  In  1889 
the  motive  |iuwer  distributed  on  the  high  pressure  system  amounted 
to  l,fi(X),(K)0  horse-power  hours,  there  being  79  motom,  aggregating 
I,in9  h.p. 

This  illuBtratoi  Buffiacntly  the  growth  of  the  uso  of  motive 
[jowor  distributed  in  n  convenient  form-  The  jiowor  used  in 
pumping  the  ordinary  water  supply  for  rounicijial  and  domestic 
pur{ioscs  is  not  included,  it  will  be  aeon  later  on  that  the  work*, 
taken  as  a  wholo.  ore  very  large  and  im|)ortant. 

The  location  of  tho  windmill  on  the  hill,  and  the  wat«rmill  by 
till)  ■trenui.  iii'licutee  how  conditions  of  human  lubuur  have  been 
determined  by  tJie  need  ol  mechanical  energy.  The  earlier  cotton 
loillf)  were  all  pliicod  whore  water  poivor  was  available,  although 
this  hud  the  disadvantage  of  taking  thero  away  from  tho  plooaa 
whole  skilled  workmen  weie  found,  and  from  tho  markou  for 
manufactured  eoods.  In  :ui  inteie.9ting  pamphlet  on  "The  Ruo 
of  the  Cotton  Trodo,"  by  liohn  Kuiinedy.  of  Ardwick  Hall,  writlon 
tn  1^1.1,  it  is  stated  thnt  for  oomo  tinie  after  Arkwright's  first  mill 
was  erected  at  Cromford  nil  tlio  princi|>al  mill"  wore  built  neax 
rivor  falls,  no  other  power  than  water  power  having  been  found 
pronticjilty  uMful.  Afi^r  tho  invention  of  the  steam-engine, 
nianufHOturing  itidustriee  gathered  round  tho  coalIield&  "  About 
I'M),"  says  Mi.  Kennedy,  "Mr.  Watts'^  stoam-engino  began  to  bo 
iinil«r"tuoil,  and  waiorialls  became  of  lees  value.  tnEtood  of 
ctvrryiiig  tho  people  to  tho  [lOHer.  it  was  found  pteferoblo  to  jilaco 
the  power  amonzet  the  [icople,"  The  tendency  of  the  conditiona 
created  by  the  introduction  of  steam  power  has  been  to  oon. 
centiate  the  induHliinl  ]>ojiii1ullon  into  largo  coininunities,  and  to 
oonline  maiiuliii:l.iiriiig  oi."Oiiitions  to  largo  (actorie*.  Economy  in 
the  prodiiclinii  of  power,  economy  of  Kuperinlemlence,  and  the 
eoatlineas  of  tho  maohinery  employed,  all  favoured  tlie  growth  of 
tho  factor]'  qrstem.  Faoihlies  lor  distributing  power  ore  ol  much 
mora  modern  origin,  and  they  may  partially  roverio  the  tvudonoy 
to  concentration,  and  enable  small  workshop!  and  houaebold 
industries  to  regain  a  commercially  satisfactory  poaition. 
Further,  to  whatever  extent  facility  for  conveying  power  porraitii 
tho  utilisation  of  now  sources  of  ouorgy,  there  luay  be  a  dip- 
placement  of  industries  to  now  localities.  The  mountain  district*, 
with  abundant  uai<ir  |>owor.  may  Lava  ati  svdvantaga  over  districta 
whore  cool  is  obtained. 

SoirncM  Ol'  Mkrdakicu,  Ekckat. 

In  those  leoturee  motii-e  power  is  treated  ae  a  commodity,  pro- 
ducible, distribntablo.  saleable.  The  ttnt  qneatlon  b  as  to  the 
sources  from  which  it  can  bo  obtained. 

Wind  powor  haf  been  used  for  driving  shijis  and  mill*,  and  now 
and  then  it  is  alleged  that,  as  a  source  of  jiowor.  wind  action  baa 
been  too  much  negleciod.  But  it«  iniermittonco  rartricta  iU  uae 
to  work  which  cjin  be  intermittent  also.  The  comparatively  abort 
periods  in  which  tho  wind  pressure  is  a  ooiMiderablo  force  make  it 
uneconomical  to  attempt  to  do  more  than  (O  atilise  very  moderate 
winds.  On  the  other  band,  the  oooaaional  gnat  intonaiiy  of  wind 
action  daring  Khort  periods  involvea  the  oeoeaaity  that  structures 
oiposod  to  Its  action  slionkl  bu  of  eioeaaive  strength  and  costlmosa. 

Tidal  action  might,  no  duubl,  alTonl  an  enormous  amount  of 
mochanicAl  enoriiy.  But  up  to  the  ureaont  time  it  has  boon  found 
tliat  t,he  cost  of  embaiikmentfl  snj  machineiy  for  utilising  tidal 
action  is  «o  great  as  lo  prohibit  its  om|>loyment.  Tb«  diieot 
action  of  the  sun's  heat  could  bo  employed,  but  hate,  again,  the 
coat  of  otilisation  exmeds  the  value  of  tho  power  oblaiiied.  Con- 
sidered praclioally  and  commcrclnllv',  thora  are  Wily  three  souroea 
of  mechanical  energy  of  industrial  importanoe :  1,  The  muacaUr 
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energy  ol  antm^ls.  2.  Tho  gnvjUtioD  of  w»ter  tnltine  from  & 
UgMr  to  ■  lower  lovol,  and  autoniAticnlly  rcolored  to  l£n  higher 
lmlbTthe«un.  3,  Thci>onvenn(Hio(hcat  inMmeclianlcal  onorgy, 
tfc9  hmi  b«ing  il;ri%-cd  rrom  tho  cambaiiMon  of  tuots. 

&a  to  Uie  mnxTUlBr  onoricF  of  nnimitla,  the  i(i)Mtioii  ol  dialriba- 
Uon  doea  not  Brinn.  Iti  la  coiiveiiiont,  abo,  to  consider  beat 
oMrsjr  betora  comlderlnK  water  power. 

Anm  fiiti.—Bv  fur  tne  moat  importtiDt  eooroe  of  meohaiiiral 
MMVgr  [■  tolid  liiri,  &nd  chiefly  the  vnriaus  ilescriptians  of  coil. 
Caarii  oblftlnablo  In  very  many  lociiliti«e,  unit  is  t [nun portable 
kajwbwv  ftt  OompHrutively  imnll  cant,  Thoranrc,  howovor,  Rortotn 
WAdTBDUfrw  in  obUiuinK  energy  directly  from  coiiL  Flmt  of  nil. 
there  Is  the  fai-t  Ihnl,  when  bumod  in  nn  open  furnano,  onotifth  to 
oae-foiulh  ol  the  hent  «w»pee  with  the  prodoote  ol  cainbuation. 
Knit  theie  is  the  faad«inent«l  diBwIvantiig«  of  Ibo  tmnxloi'mn* 
tion  of  henc  into  moehnnicnl  eneivy  by  >  eteMn-eiJK'"0<  t''"^^  *'' 
moit  three  cikIiI"  to  (ourliftha  ol  tRe  bo«t  nipplled  0«n  be  tr*o»- 
forrocd,  the  remmniicr  being  rejected  in  the  OOudetiier.  The  Ibree- 
tenths  ol  the  whole  hi-i.i,  o(  the  fuel  which  it  w  poBwble  lo  Irimeform 
by  a  •(ciun-nniflne  i'  fiirt.liur  r«(liii.-(<d  by  impurfoctionH  mid  l(MB«a 
In  the  iit4Miin>en);loe  itsutl.  'Dinii  iho  nttundnnce  rcniuirod  id  the 
CUM  of  sMMn-eD^inOx  itnd  boil urv.  the  riiik,  the  ditiiculty  of  pro- 
mttioic  emoke  &nd  of  disposing  of  oshoii,  nro  utl  drawbaclu  to 
tli«  general  uee  of  >t«iun  [lowor. 

Oa»anc3  fuel.— Many  of  the  difodvantAgoa  of  solid  fool  er« 
dhniBiiilied  by  omployins  the  enixl  to  produra  g»a,  and  using  the 
gam  in  internal  furnace  or  gna-eiiginea,  liaBciin  bo  ImneporMd 
iriUi  ffrmt  convonicncn  In  piiice,  and  ga«<engines  require  lew 
■tMMftaoe.  and  woih  with  a  f^reator  tvnipenture  range  and  a 
blfther  thermal  odicioiicy  than  «t«ain-eri^inee.  In  transforming 
heat  Into  work  email  gat-en^nea  are  onoruiotiity  looro  ofGcient 
than  somJ]  non-condenting  «t«un-en^n«B.  On  the  other  hand. 
ordlaory  lighting  gae,  bund  ae  tt  is  with  ceatB  of  distribution  duo 
to  iteonJimLcy  appucaliun  for  lighting  purposoi.  is  more  eipensivo 
lor  a  given  oaloiitio  value  than  raw  coal.  Tbo  coil  ol  ordinary 
liffbtjog  gnu  is  iooreuaud.  both  by  the  noed  of  n  lof^e  generating 
plailt,  to  meet  the  cicouivo  tluctuation  of  demand  for  lighting. 
niuj  by  tJie  larso  distributing  chaigea  involved  in  £>i}ipl}'in^  a 
Tcry  gi«at  niunborof  nnnll  eonsiinieis-  [f  gM  weic  lunde  S{)eci^ly 
(or  nenllng  and  powor  piirpoceA— either  eoal-gaa  at  low  litminouK 

ner,  or  (vnliur-gan.  »i  pcoilucor-gaa— it  I'Ould  probiibly  In) 
ributod  Co  imwur  U'urii  at  leiw  than  hall  the  praAoiil  priue  ul 
OC«l-tra#-  Vtml  in  ga«-v'i;.'inoD,  it  would  then  compete,  uu  nearly 
•qual  lemie  a*  regarda  I'ost,  with  volid  oval,  and  would  hai'o 
imny  aubonlinate  advanlagea. 

H.  Aimv  Witi  has  ehown  by  direct  experiment  that  a  gu- 
eogine  worked  with  Vowaon  gaa  will  givo  an  offeetivo  honw-powor. 
at  a  total  coat,  including  all  charges  far  funl,  Intereat,  and 
daprecintloa,  nnt  grwtC«r  than  that  at  which  an  offoctiie  hoi-w 
powtr  oan  be  oblAlued  by  a  good  bolter  and  ^oml  coiiifioiiiid  dteaiii' 
•ngtne.  It  is  impoesiblo  to  predict  how  lar  gaa-onglnea  will 
r^leoe  atenoi-enginee,  but  at  pr«Mnt  they  haietwodiaMlvautagce. 
They  are  more  reatricMd  in  aiite  than  Kt«aiii-eiiginea,  and  they 
worb  lew  eoooomically  with  light  loada. 

Frodneliim  of  Fotetr  by  Burning  Toim  Htfim. — There  ia  another 
Mnioe  of  boat  energy  another  fuel  —to  which  Prof.  ti.  Forbea  hn« 
oaDed  special  attention —that  ii,  town  or  luhbin  refuiie.  In  addition 
ho  ndiaary  wwag^,  which  U  got  rid  ol  in  well  known  ways,  there 
b  in  towns  a  large  quantity  of  rofuic  which  can  only  be  got  rid 
of  offectiuUy  and  innocuously  by  burning.  Even  when  the  heat 
generated  U  wasted,  it  appears  that  burning  in  the  leut  coatly 
method  of  reluM  dlspoanl.  It  la  a  fuel,  therefore,  which,  like 
wwlernower,  coeM  nothing  except  lor  the  machinery  for  utilinngit. 

Vanons  (orma  of  de*triicloire  have  been  tried.  It  appnan  that 
for  agcoewful  and  inolTenxive  working  It  ii  necesfitry  to  uae  a 
tugtt  quantity  of  air— Tib.  or  Nib.  [lor  iwund  ol  roluao — and  that 
OOmbiNtion  w  beat  effi.'ct«d  by  a  forced  draught,  Then  a  large 
qiMDtitr  of  productD  of  oombuaticn  eeoape  Irom  the  furnace  at  a 
Eigh  temporalaro.  By  iotwpoHiig  a  ateam-boiler  between  the 
furnace  nnd  the  chimney  a  by  ao  meana  unimportaDt  amount  of 
bent  mn  bo  ulillwd. 

Mr.  V^'aMon  i^ven  eoina  daln  of  the  heat  developtid  in  the  work- 
i^  of  Moretall  tumaoae  at  Leeda,  but  they  tav  not  quite  complete 
orcoiLahtent.  Keatatee  that  calculation  from  an  analyiia  u!  the 
eaoeniiiv  gaaee  showed  Ibnt,  t.WtOlb.  of  wator  could  bo  ovaparalod 
by  ibe  heal  produced  by  the  conibiintion  of  a  ton  of  oihbin  rofime. 
Ia  this  oJculation  it  apiwors  that  th«  dala  amumed  were,  that  in 
a  dealnictor  cell  biuniiu;  «ii  toua  of  rofnott  In  ^  houni,  the 
MC^uns  RMO*  cootabiea  ■! '4  jior  cent,  of  ntibonlc  acid.  The 
qiMCttty  o3  nir  pasdng  into  the  liirnaM  b  atated  to  be  44  tons  per 
day,  nod  the  temporaturo  of  the  gMee  3,000deg.  The  total 
weight  ol  tho  furnaoo  garaa  mu at  then  have  been  44  +  6=C0  ton* 
iwr  St  bouni,  or  aay,  4,(XlUlb.  pot  hoar;  IS  |>eroent.ot  carbonic 
•dd  eon««ponds  to  \-3  per  cent,  of  carbon.  Houoe  the  oerbon 
In  the  furnBM  gOM*  muat  have  boon  0  013  >  4,e00  =  G0-8lb.  ptir 
hour.  The  combustion  ol  thte  would  yield  ll.5OO>G«8  =  30T,liK> 
thermal  units.  Hot  also  according  lo  iho  data  'I.GOOlb.  of  furnace 
gaaea  vrero  nuaeil  Irom  (lOdog.  to  ^.tKHidog.  per  hour.  This  would 
raqulre  2.23l,0CO  thermal  unite.  Those  quantities  are  irreoon- 
eUeablc.  and  it  would  Mem  thateither  tho  (inantity  of  air  or  iU 
tanramcuTo  bare  been  over-eetii»aC«d.  It  m  true  that  tho  heat 
eamsd  into  the  furoace  by  the  sUiam-jet  han  to  be  deducted  from 
tha  latter  quantity  in  tinding  tJie  heat  dlMiigagod  by  tho  aihbin 
MtuM.  From  some  other  eiperimenU  it  apptiu-  tliat  the  atcaiu. 
}«t  may  have  delivered  2M>lti.  of  steam  per  oell  por  hour.  The 
tOUl  beat  of  thi*  would  be  287,500  thermal  untta.  If  this  ia 
d«dget«d  (ron  tlie  2,331,000  thermal  unita.  It  Mill  leave*  an 
•Mmone  dlict«pan«y. 

Mr.  Wateon  made  toiBe  other  experimenta  at  Oldham.  Sti 
MUa  ware  used,  bnralog  1}  ton*  of  refuse  par  boot.    The  g«ses 


paascd  through  a  mnltitubiilar  boiler,  7ft.  in  dlamet«r  and  I2fb. 
long,  and  tho  food  wa«  mraiurcd  by  a  metor.  Tho  temperature  of 
the  gates  w««  "J.dnWog.  boforo  reaching  tho  boiler,  and  900dog. 
after  leaving  It.  Thus  only  about  two-thirds  of  the  available 
temperature  range  was  utilised.  In  two  trials  tho  mean  evapont* 
Uon  waa  found  lo  be  'J,781tlb.  jwr  hour.  r>oducLing  l.-VXilb.  of 
Kteam  used  for  the  Bt«»m-jets.  I.htiro  waa  a  aiirplm  eva|>oration 
of  l.'JSOlb.  per  hour,  or,  Btiy,  W  h,|j.  ol  enorj^y  from  six  cclla 
burning  1}  tons  per  hour.  If  u  boiler  with  hirger  heating  aurfnco 
had  boon  used,  possibly  an  evaporation  otie-tliini  greater  would 
bnuo  beon  obtained,  or,  aay,  H.TOUlb.  per  hour.  De<lucting  l,r>0(Ub. 
used  in  the  eteam-jete,  there  would  be  a  surplua  or  available 
steam  supply  of  2,3X)lb.  per  hour,  or,  my,  88  fa. p.  Irom  alz 
cells  burning  Ii  tone  of  refute  per  hour.  This  givoa  about  401b. 
of  refuse  iier  encctive  horse-power  hour. 

Now  tlie  chief  dilliculty  in  using  the  availnblo  energy  of 
destructors  is  this:  Tlie  refoaomust  be  barnod  at  a  regular  and 
almost  uniform  rate.  Bui  demands  tor  power  for  moat  puipoaea 
are  varying  demarids  It  ia  beoauae  lat«r  a  method  of  storing 
heat  is  to  be  connderod  that  deetmctore  have  beon  referred  to 
in  some  detail. 

[To  6e  MMtnaed.) 


BLACKPOOL  TRAMWAYS. 


The  number  of  electrical  tramways  in  this  country  ie  M>  watX^ 
tliat  little  difficulty  occura  in  watching  the  working  of  each  One. 
.luat  about  I'.^  months  ago  the  ('orponilion  of  Blackpool  appointed 
M[,  Heaketh  to  talte  charge  of  the  tramway  lini*.  and  at  the  end  of 
his  cirflt  I'J  moiitlia' apiiojntmont  he  hoa  leuorted  upon  bin  work. 
The  foltowinu  iiliHtract  of  accoenta,  taken  from  this  iD{iort,  ahowa 
approximately  thu  I'i  months'  working  coet  and  receipts  : 

Api-roxtm  *Ti;  AmnuL-r  ov  Aixxiusrs. 
(Tlie  total  car  niUos  from  September  9,  1891,  to  August  22,  1892. 
were  IO'i,79(),  and  the  total  trnfHc  receipts  for  the  same  period 
■ore£(i,J78.  Hia.  Id.) 

1S9Z-3. 

Car  miles.  September  9  to  August  22    115.196 

Total  traffic  iweipta  £7,033  17     I 

Expenditure—  ' 

Wa4cea,  traffic £1,I7«    I  10 

office 21   19    » 

works     aw    6    O 

,,        OD  ropaira  to  motore .'.        194    4    2 

care   -.         43  11    0 

„  „  line    SI8  14     I 

,,  „  switchboard...  4    7    0 

£1.815    2    7 

Rente,  ratea,  and  tAxee MO    4    • 

Inaurance «•.■„■,■•■.•.• 8    3    0 

Postages  and  travelling «.„..,.. 19  lli    4 

I'rinting  nm)  Blatiunery .., ,.,.. »-  47    4  II  j 

Coal  and  coke • •„•■.» 261    S    Bj 

Water  and  goa « ••■••  ^  1^  " 

Oil  and  wodto 73    B    & 

Station  aundrioa  90    1    8 

Matenala  lor  repair  of  enginw •• >•■  It  12    5 

„  „  dynamo* 8  15    S 

,,  „  ■wiichboord  6$  IS    3 

roadway  -        142    7  10 

dwimtf  239  17    4 

motora 2Sa    2    1 

c«(« - I«0    3    6 

"  „  sundrlMi  73  10    8 

»  gwwal '    ^    ° 

£3.931  10  11 

Salorioa.  engineer    ..» ISO    0    0 

Borough  treoaurer  ........> •• SQ    0    0 

^  ISO    0    0 

Total  £4.081  15  " 

The  report  explains  that  to  Iho  expenditure  shown  ilema  for 
deprociotian  and  sinking  Iniid  must  bo  added,  and  oommenls  upon 
■oine  oF  tho  individual  items,  auoh  t  car  mllee,  reoeipte,  and 
wages,  having  increased :  but  undoubtedly  tho  moat  irnportant  part 
ol  tlie  report  is  that  under  the  head  "  Suggostloos,"  oa  follows : 

*t«j(f«wnjt.— Tho  floraniittee  will  pardon  my  drawing  their  alten- 
Uou  bo thetollowing  point!  deaorring of  their  most carvlulconeidera. 
tion  1  (a)  Th«t  even  with  the  greateat  oare  and  cloaeab  aupen-ision 
llie  prMCiit  channel  syslem  is  not  a  snccem  i  (6)  that  the  present 
iQutfioil  of  gtjaring  i»  lar  from  antiafoetory,  and  sliould  not  bo  con- 
tinuol  in  any  (uturo  ioiiiiiv.'iIm  ;  (c)  that  a  alilglo  lino  cannot  be 
workcl  without  Iuhk  of  tiuio.  and  iheiofoto  gre»t  inolficiene}-. 

To  meet  thuaO  poinla  I  vonlurotosuggcat  Uiat— I.  In  conridering 
any  new  system  apeoial  oonsldoratlon  should  be  gir«n  to  (a)  s 
centre  channel  of  nioh  oonstraellon  as  Brain's  svat«m  ;  or  (6)  to  an 
overhead  conductor  ao  an«nged  a*  DOt  to  offend  the  eve  or  appear 
uneightly.  any.  for  ineUnoe,  an  oterlieod  wire  fastened  to  bta«iieta 
oitendod  from  tho  uroQiontide  are  lamp  pUlara.  2,  That  new  cars 
should  have  a  single  rc<tuctiijti  geariog  with  V  spure  ftr  a  worm 
gearing.  The  lormor  u  tho  moreellioleot  and,  tn  mYjOn' 
better  ityat«ni.  3.  Tho  question  ol  a  double  I' 
Ulned  untilthescbemoforwideoiBC'' 

We  only  note  that  theeo  ■airp' 
experleooe,  and  they  are  ompha 
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THE  OTHER  SIDE. 

That  Prof.  J.  8.  Bardon-Sanderson  would  deliver 
an  intereHting,  if  not  a  memorable,  address  at  Not- 
tingham was  to  be  expected.     With  this  address 
as  a  whole  we  have  uothing  to  do.    It  is  outside 
oar  particular  domain,  and  bad  it  not  contained  an 
aside  with  which  we  disagree,  we  should  not  have 
commented  upon  it.    Prof.  Burdon-Sandetson  in  an 
aside  once  or  twice  in  his  address  trespassed  npon 
a  topic  with  which  the  public  is  not  unfamiliar,  and 
which  seems  to   have    a  peculiar  faBcmation    for 
certain  scientific  men,  many,  if  not  most  of  whom, 
are  constant   patrous  of  the  British   Association. 
Their  cry,  consistent  and  persistent,  is :  Let  us  dip 
onr   hands    into  the   public   purse.     This  is  how 
Prof.  Sanderson  puts  it :  "  The  wealthiest  country 
in    the    world,    which    has   profited  more — vastly 
more — by  science  than  any  other.  England  stands 
alone  in  the  discredit  of  refusing  the  necessary  expen- 
diture for  its  development,  and  cares  not  that  other 
nations  should  reap  the  harvest  for  which  her  own 
sons  have  laboured."    The  president  th«n  went  on  to 
press  the  claims  of  physicists  and  of  chemists,  and 
later  of  biologists,  to  laboratories  endowed  by  the  State. 
Of  course,  these  laboratories  are  to  be  "  on  a  scale 
commensurate  with  the    practical  importance "  of 
each     science.     Ordinarily,     the    Governments    of 
England    have    been  vilified    as  stingy,   as  uniu- 
terested  and  deaf  to  the  claims  of  science.     Prof, 
Sanderson  is  not  so  bad  as  some  of  the  speakers  at 
these  meetings.    He  is  not  more  than  balf-beartCid 
in  his  advocacy,  and  we  think    few    people    who 
have    studied    the    question     will    agree     to    go 
even  as  Ear  as  he  does.     Do  these  men  who  urge 
this  and  that  Government  grant   ever    trouble   to 
compare  the  position  of  England  with  the  position 
of  those  places  they  dangle  before  us  as  edifying? 
Has  England  done  nothing    for  science  i'    What  of 
Greenwich,  what  of  the  Geological  Survey,  what  of 
Kew,  what  of  the  "Challenger"  and  similar  expedi- 
tions,   what    of   its    laboratories    at    Kensington, 
its  grants  here,  and  there,  and  everywhere?    Look, 
again,  at    her   educational   endowments.     Is  it  so 
necessary  for  the  State  to  maintain  schools,  when 
there    are  so    many  richly-endowed    universities, 
colleges,    and    schools?    Are    our  professors  paid 
for  giving   so  many    lectures,    or  are    they    sup- 
posed to  be  investigators  as  well?    What  are  the 
fellowships  of  onr  universities  provided  for  if  it  be 
not  to  enable  men  who  have  shown  talent  to  con- 
tinue their  studies  ?    Who  are  these  men  who  want 
a  physical,   a    chemical,  a   biological    laboratory? 
Have  they  no  opportunities  to  experiment  now  ? 
la  it  likely   the    nation    is    goinj;    to    equip    and 
endow   laboratories  for  eager   young  men   to  carry 
on  experiments  at  someone  else's  cost,  and  to  run 
off  to  the  Patent  OfBce  to  patent  tbe  results  obtained  ? 
Many  of  the  very  men  who  advocate  national  labora- 
tories are  the  very  men  who  degrade  science  and 
drag  it  to  the  dust.  They  are  satisfied  with  notbing,aQd 
claim  for  their  miserable  discoveries  an  infallibility 
that  renders  them  the  laughing-stock  of  business  men. 
It  is  not  for  the  good  of  science  or  tbe  welfare  of 
humanity,  it  is  not  firom  a  patriotic  love  of  co  untiy 
that  these  men  Qiy"  Give!  givcl"  Their  onlydesire  a 
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to  Line  their  own  pockets  at  the  least  tronble  to  them- 
selves. We  are  qaite  sore  Prof.  Sanderaon  has  not 
TJewedthcquestion  in  this  tight.  Luthequiet.peaceful 
shade  of  the  university  he  hag  learned  to  love  science 
for  the  sake  of  science,  can  see  how  with  certain 
fiKilities  more  can  be  done,  bnt  he  has  yet  to  live 
in  the  centre  of  the  business  part  of  the  kingdom, 
ancl  he&r  how  emphatically  and  universally  the 
proceedings  of  the  younger  race  of  professors,  auci 
especially  of  those  with  a  leaning  towards  physics, 
are  condemned.  How  can  Prof.  Sanderson  urge  a 
biological  laboratory  when  his  views  of  the 
subject  arc  expressed  in  these  words:  "I  think 
it  not  unlikely  that  the  only  effect  of  what 
I  have  said  may  be  to  suggest  to  some 
of  my  hearers  the  question,  What  is  the  use  of 
such  enquiries  ?  Experimental  psychology  has,  to 
the  best  of  my  kuowledgo,  no  technical  application. 
The  only  satisfactory  answer  I  can  give  is  that  it 
has  exercised,  and  will  exercise  in  futuie,  a  helpful 
mflnence  in  the  science  of  life."  In  another  part 
of  this  address  we  are  told :  "  It  is  possible  that 
many  members  of  the  association  are  not 
avare  of  the  unfavourable,  I  will  not  say  dis- 
creditable, position  that  this  country  at  present 
occupies  in  relation  to  the  scicntiSc  study  of  this 
great  subject — the  causes,  and  mode  of  prevention 
of  infectious  diseases."  This  is  another  insinuation 
with  which  we  disagrlse.  England  is  not  so  behind* 
hand  as  is  made  out,  and  when  it  comes  to  practical 
work  England  is  not  at  all  behind.  It  may  be  very 
well  to  hint  that  Pasteur  and  others  have  made  a 
gittat  fuss  about  inoculation,  but  as  a  matter  of  fact 
none  of  the  iuoculists  or  microbe  investigators  have 
satisfied  the  world  as  to  their  theories  or  actions. 
Tell  the  truth  about  the^c  mutters.  If  an  English- 
man suggests  in  his  modest  way  some  new  views 
nobody  takes  any  notice  of  him.  Ris  own  country- 
men, instead  of  testing  the  value  of  these  views, 
won't  look  at  thcni,  and  wait  for  a  boom  from  Fiance 
or  Germany.  We  think  we  know  pretty  fairly  the 
sanitary  conditions  of  continental  towns,  and  iu 
out  opinion  that  condition  is,  on  the  whole, 
tax  and  away  inferior  to  that  of  English  towns. 
This  to  us  is  sufficient  proof  that  England 
is  not  one  whit  inferior  in  sanitary  knowledge, 
and,  what  is  more,  in  sanitary  practice,  to  oilier 
nations.  Lastly,  we  differ  entirely  to  the  con- 
clusions that  the  earnest  science  student's  ques- 
tion "  is  ever  '  how,*  rather  than  '  why.' "  He  is  no 
true  student  if  he  does  not  prefer  the  "  why  "  to  the 
"how,"  "When  he  knows  the  "why"  he  may  be 
able  to  influence  the  "  how  "  ;  but  till  he  can  do 
that,  his  studies,  his  knowledge,  and  his  labours  are 
loet. 

It  would  oomo  better  before  the  public  if  this 
agitation  for  laboratories  came  from  other  sources. 
Have,  for  example,  the  steel,  iron,  and  other  manu- 
facturers in  metals  asked  for  a  physical  laboratory  ; 
bare  the  cotton  or  woollen  manufacttueis,  the 
dyers,  the  papermakers  asked  for  a  chemical  labora- 
tory :  have  medical  men  or  sanitarians  asked  for  a 
biological  labcKtatory?  Do  these  men  not  recognise  the 
pAucity  of  knowledge,  or  is  such  recognition  only  to  be 
found  among  a  few  professors,  some  of  whom  want 
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berths  for  themselves  or  their  friends?  One  in  a  million 
improvemeutu  in  industrial  operations  may  come 
from  professorial  laboratory  work,  but  as  a  matter 
of  fact  the  remainder  come  from  the  factory.  The 
men  in  the  latter  from  day  to  day  know  what  they 
want,  and  try  to  solve  the  problem  put  before  them 
by  that  want ;  the  men  in  the  laboratory  imagine 
that  whatever  they  do  is  wanted.  The  real  wants 
of  the  factory  do  not  come  before  them,  and  never  ^ 
will,  unless  we  come  to  the  old-womauieh  legisla-  H 
tion  that  seems  to  be  prevailing  at  present,  when 
the  State  does  everything.  The  manufacturer  wants 
to  know  himself,  and  use  his  knowledge;  he  is  notfl 
so  anxious  that  all  his  competitors  should  know,  and 
not  at  all  anxious  to  give  every  problem  to  a  central 
body  to  solve  and  publish  broadcast.  There  ia  a 
mistaken  idea  about  that  a  national  laboratory  will 
lead  to  discoveries  that  may  revolutionise  industrial 
operations.  Such  discoveries  have  been  made  ;  but  fl 
most  improvements  are  of  a  different  character,  and 
are  due  to  the  men  continually  engaged  in  the 
industry.  What  is  to  be  the  de&nite  work  of  these 
proposed  laboratories?  Greenwich  provides  the 
nautical  almanack  ;  the  Geological  Survey  and  Kcw 
provide  definite  information.  This  provision  of" 
definite  information  constitutes  a  difference  between 
these  and  laboratories  which  would  have  merely  a 
roving  commission. 


REVIEWS. 


BleoMnt&ry  L«Mon«,  wttb  NumorUkl   Exiunpl«»  In  PnetlMl 

Kaw  odilion.     Ciisiwll  bikI  Cu. 

Pi'of.  Perc}',  in  his  introdnction  to  Mr.  Blaine'e  book, 
baa  a  sent«rice  referring  to  auihora  of  books  on  mechanical 
auhieols  wbiuh  we  much  ajipreciate.  He  aayai  "It  iS' 
perfectly  well  known  that  Ibe  sort  of  knowledge  which 
luch  iiithcirB  try  to  give  in  treated  with  a  certain  amount 
of  contempt  by  all  iiracticul  enKiooera."  Thi»  book  bu  an 
object:  to  U8sist  llui  scbeme  of  teaching;  at  tbe  Fia*bary 
Tecbnic.il  College,  where  we  are  tolil  two  lecture*  are 
followed  by  two  hours'  numerical  work,  which  aj^ain  is 
followed  by  three  hours'  laboratory  wurk  |>ur  week.  Mr. 
Blaine  has  collected  in  this  book  notes  of  lectures  or  lesson*, 
and  numerical  examples  ba^ed  tboreon — principally  numeri- 
cal examples.  These,  we  are  told,  and  so  tar  as  we 
have  examined  them  told  truly,  are  of  a  very  practical 
nature,  intended  to  be  aimilar  to  those  the  stitaent  will 
meet  with  in  practical  work.  VVe  could  wish  there 
were  more  books  of  the  kind,  for  we  are  assured  that 
exactness  in  mental  conception  is  greatly  assisted  by 
constant  aoluiiou  of  numerical  examples.  Without  such 
paj>er  work  the  student  thinks  loosely  rather  than  accu- 
rately. He  is  totally  unable  to  shake  off  and  consign  to 
oblivion  those  things  that  concern  him  not,  and  for  ever  he 
fears  to  run  alone.  Tbe  examples  given  in  Lhia  book 
conid  with  advantage  be  largely  extended.  Only  one 
short  Mction  deals  with  electric»l  Biibjectx,  and  we  cannot 
quite  determine  the  claim  (or  new  matter  in  this  section, 
the  numerical  examples  being  under  a  dozen.  The  valao 
of  the  book  is,  however,  not  in  one  section,  but  as  a 
whole,  treating  shortly,  as  it  do«s  in  the  notes,  and  by  a 
number  of  numerical  examples,  a  very  large  lange  of 
fiubjecu  coming  under  the  bead  of  mechanical  engineertiig. 


Qma  and  Blectiio  Ugbt. — Mr.  F.  L.  Linging  told  tbe 
sbareboUlen  of  tbe  Crysul  Palace  District  <^s  Company 
last  week  that  the  oompelition  of  the  elecuic  light  and  oil 
bwl  made   no  difference  to  tbe  company  duriog  the  pasti 
half-year. 
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TBB  BRITISH  ASSOCIATION. 
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Od  Wednesday  tbe  sixty-lhird  aeaaion  ot  the  British 
AaaoeJaiion  commenced  iu  laboun  ai  NoUingbatn  with 
Uie  preaidential  address  of  Prof,  J,  S.  Burdon Anderson. 
The  addr««s  ia  of  great  interest  lo  that  wction  of  scientific 
vixrkers  wbose  labour*  are  devoted  to  biolo]i;ica]  studies, 
and  bail  it  not  advocated  the  initiation  of  Laboratories 
under  State  aiil — a  lubjeet  dealt  wiib  elHewhere — we  could 
have  louiul  DO  wards  but  of  (M-aiie  (or  this  addr6««.  As 
usual,  Iho  iiresidenca  of  Sections  A  nnd  G  in  their  aildresies 
dealt  with  subjccU  not  widely  sepamted  (rum  electrical 
matters — in  fact,  very  closely  rotated  to  them,  and  these 
addrcsMM  we  herewith  rBproduca  r 

Address  to  the  Mathematical  and  Physical  Section. 

BY   R.    T     ULAZKUItOOK,    M.A.,     P.R.8.,    PRKSIUUNT    OV    TUK 
SECTION. 

Before  dntli[itt  with  tho  eubject  whicb  I  bopo  to  bring  to  yoiit 
noticv  Uiiii  morning,  I  wish  vo  express  my  docp  regrat  (or  Ibo 
circuinatADcoa  which  hovo  prevontod  Frot.  (Iitton,  who  bad 
accepted  th«  nominntion  of  the  oouncil.  from  bolajt  your  priHil- 
dcot  this  yoor.  It  woa  •pocially  flttlns  that  ho  who  haa  don*  (o 
muah  for  thin  coIIcko,  luia  iiartlciilarty  for  thin  InboratOry  In  wlitcli 
we  mMili  *hould  lAka  tho  autir  at  Nottinehnm.  Tbe  oooaslon*  oii 
which  we  ma  hun  m«  all  too  Mldoui  i  aci<rwi>  wlio  codm  fraqueiiily 
l«  theM  weotlnK*  ware  lookini;  (orwanJ  lo  hvlp  aiKl  enouuntite- 
tnent  in  our  work,  ilcvii'od  from  liiti  wiilo  <*\perieace.  Vou  would 
de«ir«.  1  foci  tun),  tlial  I  RhouJd  convoy  to  him  the  expreuionii  oE 
your  aymiiiithy.  For  mynolf  1  munt  wk  that  you  will  paw  > 
leoietil  juoK^eat  on  my  olhuU  to  fill  hi*  pinca  Lot  mo  commence, 
then,  n-ith  a  bhof  Totroapcci  of  tlie  poat  year  and  the  oventu 
which  concoin  our  aoclion.  From  tho  dayn  ot  (iiitlloo  the  lour 
nitfilliloa  of  Jupitoi  have  boon  objoctnof  iiitcratt  to  the  MtronoiDor, 
Thoir  oxistanco  waa  ono  of  the  eartiont  at  Ihn  dUKOvorie*  ot  tbo  tele- 
•oope;  they  proved  conciunively  tliAt  all  tlici  UKtIeaof  thesolarayaleia 
did  not  move  roand  Uie  aartli-  The  y^ar  which  bui  paw«>l  sinoii 
our  last  meeting  is  memorable  lor  Ihu  diauot-ury  of  a  lifih 
satelliM.  It  ia  a  year  to-ilay  (Hoptoinbor  13-11,  \S9i)  Diiice  t'ruf. 
BertianlciMKiDaed  binuelt  thit  li«  hnd  soon  with  ths  great  tole- 
soope  o(  Uie  Lidi  Obaervatery  this  new  momhor  of  our  ayiteoi  aa 
a  atar  of  tho  thirleentb  ina|{tiitudo,  revolving  round  tho  planot  in 
II  hour*  97  RiinutM  2S  woonds.* 

The  oonfarencfl  on  eleotrjc^  slsndarde  bold  at  out  meeting  Inwt 
veer  has  hail  imiioiUuii  raeulla.  Tbe  reeelntiona adopted  at  Kdin 
hurgh  were  ouiumuniuited  to  the  Standarda  ConiBiitleo  ol  the 
Boaid  uf  Traile.  A  mpplementary  retiorl  aooepUna  theee  raao- 
lutiona  waa  agreed  to  by  tbatoommitteolNevemberSB,  IS63),and 
presented  lo  the  I'rBnidonl  of  the  Board  of  Trado.  Tho  ddiaitiona 
ooirtainetl  io  this  rcinrt  will  be  made  tho  bania  of  lofrlalation 
thraeglwul  tbe  world.  They  have  boon  ocooptod  by  Franco, 
Gormany,  Auatria,  and  Italy.  Thoro  la  good  renson  lo  bellovo  that 
tbe  oongrea*  at  ('hicfltro  now  being;  held  wtl]  ratify  thom,  and  thon 
we  inay  claim  that  your  committee,  co-operaUng  with  tbe  teadaie 
of  phyiteal  ocionco  in  nlber  landu,  has  aecured  InMrnational  agree- 
ment on  thmo  fiincf omental  palnU.  Ainone  Uie  phyHica]  papent 
of  Ihn  yonr  I  would  meniiuii  u  few  as  specially  calling  (or  notice. 
Mr.  E.  H.  (irnfiE.h'H  r«I<>teMiiImttioii  ot  tlie  lalue  of  tbe  mechanical 
o(|ulvalont  nf  heat  h»M  juHt  been  publiKhedit  and  ia  a  monumanlaJ 
work.  Wich  untiring  energy  and  gioat  ability  he  struggled  for 
ilvoyaara  ngaiuiil  the  dilliaultieB  w  hit  task,  and  bun  produced 
reiulte  whidi,  with  the  exception  of  one  group  of  oipoiimenia,  do 
not  diller  by  Diore  tliati  one  part  ia  10,000 :  while  tho  results  of 
thetODeaxouplvl  groupdiffer  from  tho  mean  only  by  one  port  in 
4,000.  The  number  of  ergs  of  work  retjuiiiK)  to  riao  one  gramme 
of  watar  Idog.  t'.  at  l^tdeg-  (-'.  <■  *  lH*  •  If'-  Gipta*«>d  In  footr 
pound*  and  Kohronheit  degreos,  the  value  of  J  i«  TT>>'9tt.  The 
ralae  obtained  by  Joule  from  hi*  ox|ioilmoniji  on  the  friction  ol 
water,  whoa  conocted  in  IMttO  by  RowluniJ  mi  aa  to  roUuce  hi* 
leadlogi  to  the  air  therinometor,  la  77-1  S  at  HJilcg.  7  C.  The 
TWuIt  at  thl*  (einparature  of  Rowland's  own  valuable  renearuh  ia 
TlU'l.  Another  satlafaotory  outcome  o(  Mr.  (.iiillith'a  work  ia  the 
rerj  exact  accordance  between  the  soate  of  teniparature  aa  deter- 
mined by  tlie  comparison  of  hu  platinum  thermometer  with  tho 
air  tliermoinoler.  which  wna  nude  by  Cullondar  and  hinueU  in 
1800,  and  tiiat  of  the  nitrogen  thormomc:«T  of  llie  Bureau  Inter, 
national  at  Si^vrea. 

Another  great  work  now  happily  complete  ia  Rowland'*  "  Table 
of  Standard  Wave- length*.";  Nearly  a  thouinnd  llnoa  have  been 
maaanred  with  the  uull  and  accuracy  foe  winch  Rowland  ha* 
made  bimaelf  famoua : and  in  thi*  table  uo  mki  r.he  reaulte achieved 
by  tho  ganlua  whlcli  daalgnoil  the  concave  gratlag  and  tlie 
mechaaioal  Ingenuity  which  oontclvod  tho  almost  perfect  *crew, 
Thoaa  of  ns  who  have  seen  Mr.  BlgKs'*  wonderful  photogmpliK  of 
Uie  solar  ^Mctrum  caben  with  a  Rowland  gratlnt-  wdl  rt<joiou  to 
know  that  bis  map  alw  is  now  ftnisbed.  Lord  Rayleiuh  ■  paper 
on  "  The  Intenaity  of  Light  ReOacted  from  Water  aniTMercury 
at  Nearly  I'orpeodicular  looidenoe,"!  combined  with  tho  oxpcn- 
menU  on  rellectioo  from  liauid  surface*  in  the  neighbourhood  of 
the  polariaing  angle,F<  eatablisbai  reanlU  of  tbe  ntmcat  intpoitaaoo 

*  "In  geiwral,"  he  says,  "the  satellite  baa  been  (afnt.     .     .    . 
On  tbe  iMh,  however,  when  the  air  wa*  very  clear,  it  waa  qnite 
-w-.  "--FSutor.    Oct.   SO,    JS«.      t   Pka.    Tiwa*.,   — ■     -' ■- 
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lo  optical  theory.  "  There  is  thus,"  l^rd  RayleiKb  conelodos, 
"no  oiporimental  evidence  against  the  rigocou*  apulieation  of 
Freanol's  formulo;,"— for  tho  reflection  of  polarised  light — "to  the 
Idwil  CMC  of  on  abrupt  tranaiUon  betwoen  two  uniform  transpntent 
media,"  Prof.  Dowor  hoa,  during  the  year.  continucJ  hl«  oxperi- 
mont»  on  the  l|i|uofactlon  of  oiygen  and  nitrogen  an  a  large  aealo. 
To  a  pliyxioiatiicrh.iiia  the  mokt  important  results  o(  the  roMarch 
nru  the  dix'uvcry  of  the  tnngnuMc  proportiea  o(  Uquid  oxygon,  aud 
tbe  proof  uf  the  fact  that  Uie  rceiataooe  of  corlain  pure  mebnt* 
vanishes  nt  abaolute  saro.*  The  last  diaoovory  is  borne  out  by 
Oriffitha  nnd  Callendar^  eiperimenta  with  tholr  platinum  thormo- 
moteni.t  Mr.  Williams**  article  on  "  Tho  Btfintion  at  the  Dimon- 
■lonii  of  Phy»dciil  Quantities  lo  Directions  in  Siiaoo,"!  ho*  lod  to 
an  Inlereatinir  discuarion.  Some  of  his  dcduotiunx  will  he  noticed 
later.  Tho  tltl»-pa|[0  of  tho  first  odiiion  of  Ma.\woll'c  "'  Kloetriclty 
and  Magnetlam  boars  tho  date  )S73  This  year,  1893,  we  welcome 
a  Ihiitl  dition,  edited  by  Maiwall'a  distinguiihod  succvwior,  and 
eiirkJied  by  a  eupplomontory  volume,  in  which  Prof.  .1.  J.  TliomMn 
doNiribce  aonio  of  thoiulvancci*  made  by  electrical  science  in  tbe 
last  20  yeara.  The  aubjoct-ni alter  of  thi»  volume  might  well  serve 
oa  a  text  for  a  presi'.leritial  (ul'ltiw. 

The  choice  of  n  niibjoct  oil  which  W  (ijwatt  to-d.iy  has  boon  no 
iia»y  task.  Tho  tiold  of  phyaici  and  math  cm  :i  tics  i«  a  wide  ono. 
There  la  ono  mnttor,  however,  to  which  for  a  foir  minulos  I  should 
like  to  call  your  nttontion,  inodoriuntely  though  it  be.  Optical 
theories  have,  since  tho  year  1S76,  whon  I  first  read  Sir  fieoigo 
Stokes's  "  RejKirl  on  Double  RofroRlion/'il  hod  a  npccial  intereet 
tor  mei  and  I  think  tho  time  hoa  come  whon  wo  may  with 
advantage  rei'iew  our  iwit.ion  with  regard  to  them,  and  sum  up 
our  knowledge.il  That  ligiit  l»  iiropagatcd  by  on  undulatory 
motion  tbrongb  a  molium  which  wo  c-all  tho  other  ta  now  nn 
ostabtlahed  bet,  although  n-u  know  but  little  of  the  nature  or  con- 
■titutlon  of  the  ether.  The  hietury  of  thiw  undulaloty  theory  la 
full  nf  interest,  and  has,  it  n()poutii  to  mo,  in  il«  earlier  ata£M  boon 
not  <|alto  clearly  apprehended.  Tiro  theories  have  been  projioitod 
to  account  for  optical  phcnomono.  Ueocartea  was  the  author  of 
the  one— the  cmtwlon  theory.  Iloakc,  though  bis  work  was  verjp 
incomplete,  wan  the  founder  of  tho  uiidulatoi^-  theory.  In  bts 
"Miurographin,"10M.  pagaM,  he  aaaorta  tbnt  light  is  ai)uick  and 
short  vibratory  motion,  "  ptepaf[ated  every  way  through  an  homo- 
geneous medium  by  director  straight  Uneaoxtended  ei'ery  way  like 
rays  from  the  centre  of  a  "jihcre.  .  .  ,  Every  ijoI«e  or  vibration 
of  the  laminouH  body  will  gonotnte  a  sphere  wblcli  will  continually 
increaac  anil  grow  bigger,  just  after  Clie  name  manner.  thi)u)[h 
indcfinitety  iwifter,  sa  Uic  wavce  or  rings  on  the  surface  do  swell 
into  biggernnfibifrgoc  circles  obout  a  point  on  it"  ;  andhegiveBon 
thl6  hypotbfietHOD  account  of  reflcxlan,  rof cnotion,  disuenloD,  and 
tlie  colours  of  thin  platei^.  In  Ihouime  work,  paM((ft,hed«*aribea 
an  ciporiment  practiontly  iduntirni  with  Newton'*  famooa 
prism  oiperiment.  published  in  167'.!,  Htioke  nsol  (or  a  prbm 
a  glno*  vessel  nbuul  2ft.  long,  filled  with  water,  and  Inclined 
ao  that  tho  sun's  rays  mi^it  enter  obtiuuely  at  the  upper 
outface  and  traverse  tho  water.  "  The  Uip  surface  is 
eovared  by  an  opocous  body,  oU  but  a  hole  tJirougb  which  the 
sun's  beams  are  Buffered  to  poai  into  the  water,  und  arc  Ibereby 
refracted  "  to  tlie  bottom  of  the  gloax,  "ngoiivit  which  port  if  a 
pa|>er  be  ciiuiiided  on  the  outsido  there  will  apponr  ail  tho  colours 
o(  the  rainlww— that  ia,  thoro  will  bo  gnnoi'ated  the  two  principal 
ooloure,  scarlet  and  blue,  with  utl  the  Intormcdioto  ones  which 
arise  from  the  oomposition  and  diluting  of  those  two."  Bat  Ilooko 
could  make  no  use  uf  his  own  obeervation  ;  he  atteinpted  to  aub- 
atantiate  it  frum  hie  awn  theory  of  colours,  nnd  wrote  pure  oon- 
•nnac  in  the  attempt  -.  and  though  his  writi(ig«  contain  the  f(arm 
of  tho  theory,  and  in  tho  light  of  our  prusent  knowlwtge  It  seems 
(Miuiblo  that  ho  understood  it  more  thoroughly  than  hie  contem- 
poraries believed,  yet  hia  reasoning  is  bo  utterly  vague  and 
nnaatksfnctory  that  there  ia  little  gronnd  for  aurprise  that  he 
conrlncod  but  few  of  ll«  truth.  And  then  come  Kowton.  It  ia 
claimed  for  him,  .tnd  that  with  jostieo,  that  he  wna  the  true 
founder  of  the  emisxioti  theory.  In  Itoscartee's  handa  it  was  a 
vague  hypflthuAla,  Newton  ilailnced  from  it  by  rigid  reasoning 
tbe  law«  of  reflexion  and  refraction  ;  he  applied  it  with  won- 
drous  ingenuity  to  eiLilain  the  colours  of  thin  and  of  thick  nlalee 
and  tbe  phenomena  of  dilTraclioii.  though  in  doing  this  he  had  te 
suppuw  »  niochniiinm  which  hu  muHt  have  felt  to  be  almost  Itniios- 
Biblu  ;  a  m««hiiiiinm  which  In  time,  us  it  WNt  appliecl  (O  explain 
Other  aud  mure  complai  phonomenn,  became  so  elaborate  that,  io 
the  words  of  Verdut.  referring  to  a  poriptt  100  yenrs  later.  "  all  that 
is  neccswu?  lo  overturn  this  laborious  scnflolding  i*  lo  look  at  it 
and  try  to  understand  it."  But  though  Newton  may  with  justico 
bo  called  tho  founder  of  the  omiiwon  theory,  it  is  unjust  to  his 
memory  to  state  that  he  accepted  It  a*  giving  a  full  and  satis. 
factory  account  o(  Optic*  aa  they  were  known  to  him.  \V1ion 
he  flrat  began  hhi  optical  work  be  reallaed  that  facts  and 
ineti>ute(nente  were  noed«d,  and  hia  object  was  to  furnish  tho 
(acta.  He  may  have  known  of  Hooka'*  theorlo*.  The  copy  of  the 
"  Micrograph  in  "  now  at  Trinity  College  waa  In  the  lihriiry  while 
Newton  was  working  with  bin  prism  In  rooms  in  college,  und  mny 
have  been  consultul  by  him.  An  early  note-book  of  his  oontaina 
quotations  from  it^  Stilt,  there  was  nothing  in  the  theorie* 
but  hypotheses  unsupgiorted  by  (acts,  and  th«e  would 
havo  no  charm  for  Newton.     The  hypothesea  in  the  main  are 

■  Phil.  Miv)..  September.  1892.     X  f""-'.,  Doeember,  1838. 

+  Ibid.,  Ociobcr,  tS02.     i  Briliih  AuociaJion  Reptirt,  1803. 

II  This  addreo*  was  in  the  printer's  hands  when  I  mw  gir  O, 
Stokes's  paper  on  "The  Lummifraom  Ether,"  iVafiiiv,  .luly  i7. 
Had  t  known  that  no  parent  a  master  of  my  subjact  had  dealt  with 
It  BO  Utely,  my  choice  might  have  been  different;  under  the 
cirCumstaDces,  it  was  too  late  to  obange. 
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right.  Light  IB  due  to  w&t«  motto'i  in  an  all -pervading 
ecber  ;  (he  princijile  of  intivrferenoe,  va^ely  foreshadowed 
by  Hooko  |" Miorogruphu,"  p.  66),  wax  one  hIiIcIi  n.  oentury 
ut«r  waa  to  remove  Cho  one  difllculty  whicli  Ncwtoii  felt, 
For  that*  wiw  one  fact  which  llooko'e  thooty  oduUI  nut  then 
axplain,  and  till  that  explanation  wna  g>v«n  the  l)iiK>ry  must  bo 
raJMtM  :  tbo  tost  waa  crucial.  tJio  aniwor  wu  deciiJie.  Newton 
t«Il«  UH  repeatedly  what  thodlQlcaltywai.  In  reply  to  a  (^ritiditin  of 
Uooke'ii  in  1H~'2,  he  wrltaa :  "For  to  ino  the  fundAmenUil  mippoBi- 
tion  itoelf  locmi  im|Kui>ilbl«~ namely,  that  the  wave*  or  vibration* 
olany  Suid  mn.  Ukr  l.hti  r»y>  of  light,  bo  prnpn|{atol  in  atraight 
ItnM  without  oniiiiniiiil  btiiI  very  ailrava^ant  ■{•rending  and 
bendint;  into  the  i|uie»t.'ent  medium  wher«  they  aro  termluaMd  by 
It.  I  mlHMke  if  there  be  nut  both  experiment  anil  ilomon titration 
to  the  coiitrnry.  .  .  .  Kor  it  leemB  impoaiible  tliHt  any  of  Lhwie 
motionn  or  prenBiunii  mn  be  prOfumntod  tn  ■traii'ht  linen  without 
tho  like  apreadiiii;  every  way  into  the  nhodowed  tnoliiiin."  Nor 
WM  thon  aoythlD);  in  the  eontntvuiiiy  with  Hooku.  which  look 
pteco  about  iinS.  to  ihnke  tliu  b«llof.  Il^kc  had  rciid  hin  [Kiper 
oworibinK  hia  dJMwvory  ol  iKITractlon.  Ro  had  niinouniMxl  it 
two  jvan  earlier,  and  there  ia  no  doubt  In  niy  niind  that  tbia  vtaa 
an  original  diacovary,  and  not,  m  Newton  neoinod  lo  imply  noon 
aft«r,  taken  troni  (Jritii»ldi ;  but  hia  paper  dowi  not  remove  thci 
difficulty.  Aroordin^ly  we  find  in  the  "  Principla  "  N«wtun> 
att«a|iMd  proof  (lib.  iL  prop,  i'i)  that  "  motuM  unmin  |ier  lluiiluin 
|>Kipagat«8  d{veT];it  a  r«cto  tramit«  in  upatia  itnmutn"— a  ilumoii' 
BtrMioo  whioh  bai  convinced  but  few  .-tnd  leuve«  the  i^ueation 
nMOind  an  before.  AKun.  in  169U  Huygonn  puplished  hii  groal 
"  Traitc  de  la  Lumiore."  written  in  l&'S,  Huyi^enx  had  clearer 
viewH  than  Ilooko  on  all  he  wroto  :  many  of  hi>  demon  it  ration* 
may  bo  tc'^'on  now  as  completely  latinfiicUiry,  but  on  Lho  one 
crucial  matter  ho  waa  fatally  weak.  He,  rather  than  Tlnoke,  ii 
tho  true  founder  of  tho  undiilatory  theory,  foi'  ho  allowed  what  It 
woald  do  if  it  could  hut  exphiin  the  rectilinear  jiroiw^ation.  The 
raaaontni!  cf  the  hitter  uart  of  Hoygoiiv'i  fint  chiiptor  bocomoA 
(oroiblo  uiiuuKh  when  viBwed  in  the  li^ht  uf  the  principle  of 
IntArterenCD  «nun(.'inted  by  Young,  Novunihcr  I'J.  INOI,  »iid 
ileveloped ,  inde^ndently  of  YDunu,  by  Friund  in  him  ^r«at 
raemoir  on  "UifrnLction,"  in  1KI5:  but  without  thin  aid  it  woa 
not  powiblo  for  tluytceni'i  aruumenU  to  convini^e  Newton,  and 
benco  in  tho  "Opticki"  (aocond  edition.  ITIT)  ho  wrote  tlio  celc- 
bratod  Query  2h  i  "Ar«  not  alt  hyjiothoseB  orronoouH  in  which 
light  ia  (upjioAOil  lo  nonfiiiil,  in  prmnuro  or  motion  pro|]oguted 
urouKh  a  nuld  inmliiiuiT  II  It  coiiaitted  in  motion  niopagated 
clthar  in  an  iniitant  or  in  time  it  would  bend  into  the  ithadow. 
For  prMHur^  or  motion  cannot  bo  propiignt^d  in  n  llnid  in 
right  linen  beyond  an  obstiiiate  which  Etuiw  ptirt  of  the 
motion,  but  will  bend  and  apnwd  ei-ery  way  into  the  ([uiexcent 
medium  which  lionoutaido  the  nhndow."  Then>  were  hi* la^t  words 
on  tho  mbjoct.  Thoy  prove  thnt  ho  oould  not  accept  tho  undu 
lotory  theory ;  they  do  not  prove  tiliat  ho  beliovoil  tho  omi^i^ion 
Ihooiy  to  Kive  the  true  eiplnn»tiuii.  Yet,  In  aiilto  nf  thia.  I  think 
that  Newton  had  a  uleamr  vi«w  of  the  uudulatory  theory  than  hie 
Ooiilemponu-iea,  and  «w  more  fully  than  they  illd  wliat  tho  theory 
could  achieve  if  hut  tho  one  dilhculty  were  ruinovei),  Thia  waa 
Youug'a  belief,  who  writes:  *''A  more  ^xlenitivu  ex  ami  nation  of 
Newton'a  various  writing*  ha«  ■hown  me  that  hu  was  in  reality  the 
lb(t  who  •ujfjt'^tod  •uch  a  thooty  a*  I  »hall  eiidcwivonr  to  iniiin- 
t4>in  :  that  hi>  own  opinlona  varied  leu  from  thi*  Uieory  than  is 
DOW  almoat  univerwUly  believed  ;  and  that  a  variety  of  arguments 
have  been  advanced  m  It  to  meat  him  which  may  be  found  in  a 
iM*rly  aloiilaj'  term  In  hia  own  worka."  )  wl*h  tn  call  attnntion  lo 
tblR  «tatomeut,  and  to  bring  intomore  iiromiiiont  view  the  ground* 
OB  which  it  reetK,  to  tiluce  Nuwton  in  hix  true  |)ONition  im  ono  of 
the  loundorE  of  the  nodulatory  theory. 

The  emiiuiion  thvory  in  Newton'*  hand*  wiu  a  tlynaniicnl  theory  ; 
he  traced  tho  motion  of  malarial  particle*  under  certain  foroe", 
and  found  thoir  path  to  coincide  with  that  of  a  ray  of  tight,  aiul  in 
the  "  Principia.  prop,  scvi.,  Scholium,  he  call*  attention  to  the 
■Imilarlty  between  tlion  particle*  and  light.  The  paiticlce  obey 
tho  law*  of  rellaxion  and  refrnctlon  ;  but  to  explain  why  loma  uf 
tho  incidoiit  light  WM  retleoteil  imd  tome  rofractixl  Newton  hod  u> 
InvonI  hit)  hy|X)theaieot  fil«  of  euwy  rolWiion  and  trnnimisHion. 
Thewareexiilnined  in  the  "Optieka,"  book  iii.,  i)ropa,  xi.,  xii., 
and  xiii  (l>>vl).  thus :  *' Light  i* pro)iauatU(t  fromlum[nou)i bodies 
in  time,  and  rjiend*  about  seven  or  eight  minuU>8  of  an  lioiir  in 
tMMing  from  tlio  sun  ui  tho  earth.  Every  ray  uf  light  in  lt» 
poMdgo  through  any  rofiocUng  *urfaoc  i*  put  into  a  certiiin 
tMiinont  eanotttution  or  atato,  which  in  the  piogrcm*  of  tho  ray 
retuma  at  frvquent  Intarvala,  and  di>i|x>Mi*  tho  lay  at  each  return 
to  bo  easily  tramunitled  through  tho  no>t  refracting  *urfacoi  and 
betwvwi  the  relnrn"  to  be  eaelTy  r«fiect«d  by  It.  litfiniiion.—Ttie 
return  of  the  di>|>osiLion  ot  any  ray  lo  Iw  rellectod  I  will  call  its  fit 
of  eaiiy  reUexion,  and  thuae  uf  the  d  i )<i his i tion  lo  ho  transmiMod  iw 
6t4  of^ouiy  tmnrmisBion,  and  the  ti|Hu.<e  it  paMee  tietncon  ei'sry 
rotura  and  the  noit  rutum  the  intorval  of  its  Bta.  The  roacon  why 
the  anrfacca  of  nil  thick  traniporent  boiliea  refltict  part  ul  the  li(;hl 
incidont  on  them  and  rolract  the  rciil,  i*  that  lome  raya  at  their 
incidonceoiD  in  their  St*  olouy  reftoiion,  somein  thoir  titsoleiuy 
tianmoiaaion." 

Such  was  Newton 'a  theory.  It  account*  for  aoma  or  all  of  the 
obeerved  facta,  but  wliat  cau«ea  the  Hi*!  Nowton,  in  tho 
"  OpUclu,"  KtatM  that  he  doea  not  eniiukrc  ;  ha  auggent*.  for 
UiOM  who  wiah  to  deal  in  hypothe«e»,  tliat  tho  ray*  of  light 
elriking  tho  bodie*  ««t  op  waveH  in  the  rutlecUng  or  retracting 
mbataooe  which  move  factor  thou  the  raya  nnd  overtake  them. 
When  a  iny  i*  in  that  |iart  of  the  vibration  whidi  confptren  with 
Itn  motion  It  ooaily  brnak*  thicnigh  tho  rofrBCling  surface— it  i«  in 
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a.  tit  of  easy  tran"iiiia*ion  ;  nnd,  conversely,  when  the  motion  of 
tho  r&y  and  the  wave  are  ep|>o*ed,  it  i*  in  a  lit  ol  oa*y  loKoction. 
Kut  ho  woo  not  alwayn  no  onutious.  At  an  earlier  date  (IH7'>)  ho 
BcnI.  U<  Olrk'nbiirg,  for  the  Royal  Society,  no  "'  Hy|Kithwil»  explain 
ing  the  l*ro]iortic8  of  Light "  :  anil  v/v  lind  from  the  journal  book 
that  "  theiM  ohs«rvatians  so  well  pletb>ied  the  society  that  they 
ordered  Mr.  Oldenburg  to  desire  Mr.  Newton  to  permit  them  to 
bo  publlshoil,"  Newton  agreed,  but  a*ked  that  publication 
should  be  doforroil  till  he  had  completed  the  account  of  nomo 
olbcr  oi|>otinipntii  which  onsbt  to  precede  thoco  ho  hod  described. 
Thin  ho  iicvor  did,  and  the  hypothesis  waa  firat  printed  in  Itin^h'a 
••  nmtory  of  the  Royal  Society,"  voL  HL,  pp,  W7,  Wi.  ■-TS.  otc,j 
it  ht  altio  given  in  Breweter'a  "  i.lfe  of  Newton."  vol.  I.,  App.  II., 
and  in  the  I'hil.  Ma-j  ,  Sepleuilicr,  IS«,  pp,  IS7--'13,  '■  Wore  I," 
ho  writm  in  this  pa|wc.  ''  to  asHumu  an  hypothesis,  it  should  be 
this,  if  propounded  more  generally,  so  ns  not  to  assume  what 
light  is  further  than  that  it  ia  something  or  other  capable  of 
ciciting  vibiaiion*  of  tho  ether.  Fir«l.  it  is  lo  b«  oaauined  that 
thoro  is  an  etliecool  metlium.  much  of  the  same  conatitution  with 
olr,  but  far  rarer,  subtiller,  nnd  more  strongly  elastic.  .  .  .  In  the 
aacond  plaoe,  it  is  t,o  be  supgxisDd  that  the  other  is  a  vibrating 
medium,  tike  air,  only  the  vibrations  far  more  swift  and  minuto ; 
those  ol  air  made  by  a  man'*  onlinarv  voice  *ucceeding  at  more 
than  half  a  foot  or  a  foot  dtslanoe.  but  tho)«  ot  etheratalera 
distance  than  the  hundred -thousandth  part  of  an  inch.  And  as  in 
air  the  vibrationi  are  some  larger  than  olhora  but  yet  sJl 
equally  swift  .  .  .  .  ao  1  sup[)ose  the  ethereal  vibratwns 
differ  in  bigness  but  not  tn  Bwiftnees.  ...  In  tho  fourth 
place,  therefore,  I  sapi>a»e  that  li^ht  is  neither  ether  nor  Its 
vibrating  motion,  but  something  ol  a  different  kind  propagated 
from  lucid  bodies.  Thoy  that  will  may  sup)ioas  it  on  ageregetA 
of  various  |>erliiat«tic  igunlities.  Others  may  suppose  it  mnltHudM 
of  unimaginable  small  hikI  swift  corpuaoles  of  varioua  aiaes  apring- 
ing  from  shining  bodies  at  great  dialani^^*  one  after  tlie  other,  but 
yet   without   any   sensible   interval  ot    time.     ,     .  To  avoid 

dispute  and  make  thi^  hytxilheeis  general,  let  every  man  here  take 
his  fancy  :  only,  uhutevpr  li^hl  be,  1  would  suppose  it  coniista  of 
siicco«ive  rays  <lifTering  from  one  another  in  contingent  circum- 
slAnces,  as  bigness,  force,  or  lieour,  like  a*  the  Mods  on  the 
shore  ....  and,  further,  I  would  euppoM  It  di verve  from 
the  rlbrationa  of  the  ether.  .  .  .  Fifthly,  it  is  tA  be  suppoaod 
that  light  and  other  mutnally  act  u)ion  one  another  "  It  i* 
from  this  action  that  rellenion  and  refraction  come  about  i 
"  iKthercal  rihrations  liro,  thorofoie,"  ho  cimtiniios,  "the  best 
menne  by  which  such  a  «ubttle  agent  hm  light  can  shake 
the  groFS  ijarticles  of  soliil  bo<lie»  t{>  heat  them.  And 
so,  supposing  that  light  impinging  on  a  refracting  or  roBocting 
ethereal  su[ierf!ciee  puts  it  into  a  vibrating  motion,  that 
physical  euj^rlicle;  hoing  by  the  perpetual  appul**  of  ray*  always 
kept  in  a  vibrating  motion,  and  the  ethnr  ihi^mln  contmually 
eijiandad  and  cooiproaHorl  hy  tiiroH,  it  a  my  of  light  impinge  on  It 
when  it  is  much  comprO»t«l,  I  supjiuso  It  is  ihon  TAO  donoe  and 
Still  to  let  the  ray  through,  and  so  reflecle  it,  but  the  rays  that 
impinge  on  it  at  other  times,  when  it  is  either  ei|<anded  by  the 
interval  between  two  vibrations  or  not  loo  much  comurVMed  and 
condensed,  go  through  and  are  retracted.  .  .  .  And  now  to 
explain  colour*.  I  suiijiose  that  as  boillee  excite  oountla  of  varioua 
tone*,  and  conse<iiiently  vibrations  in  tho  air  of  voiioua  biffneuoi, 
so  when  the  rnys  of  tight,  by  im|>inging  on  the  *tiff  rofraeting 
sn)ierfiHes,  excite  vibrations  in  the  ether,  thean  ray*  oxcito  vibra- 
tions of  various  bignesscis  .  .  .  therefore,  tnn  on<i*  of  the 
capiltamonln  of  the  optic  norve  which  front  or  face  the  retina 
being  tiiich  refracting  au]>eritcie*.  when  tho  ray*  impinge  on  them 
they  must  there  excite  ttioMi  vihiationa,  which  vibrations  (tike 
thohc  of  nouml  in  a  trumpet)  will  run  along  tlie  aqueous  |>ur«»  or 
crystalline  pith  of  the  oapillamento  through  the  optic  nervee  into 
the  eonsorium  '.which  light  itself  cannot  do),  and  there,  I  suppose, 
ofToct  the  sense  with  various  colours,  according  to  their  btgnees 
and  mixture— the  biggest  with  the  slrongeet  coloorw.  reds  and 
yellows  ;  the  least  with  the  u'cakest.  b1ua4  xniX  violets :  the  middle 
with  groon  ;  and  a  contusion  of  all  with  while."  The  lost  idee,  the 
relation  of  colour  (n  the  bigneis  of  wave-length,  is  put  even  more 
plainly  in  the  "  Optieks,"  <joecv  \'i  led.  1701) :  "  ito  not  »oi-eral 
aorti*  of  raya  make  vibrations  oi  various  bigneoMS,  which  oooord- 
ing  to  theirbiL'neweAeicilOMnaalionsol  various ooloura  .  ,  .  and, 
;Nirli[:ular1y,  do  not  the  most  refrangible  rays  excite  the  shortest 
vibrulioiis  for  making  a  scniMition  of  deep  violet  i  the  least 
refrangible  the  largest  for  making  a  sensation  of  deep  red  *" 

The  whole  is  but  a  development  of  a  reply,  written  in  1672,  lo  a 
criticism  of  Hooke's  on  hi*  iirnt  optical  paper,  in  which  Newton 
saya  ;  "  It  ia  true  that  from  my  theory  I  arguo  tho  corportdty  of 
light,  but  I  do  It  without  any  absolute  poariivoncai,  a*  the  word 
|)erha|iB  fnliinale*.  and  make  it  at  mo*t  a  very  plau*iblo  conao- 
(|uoiico  of  tho  doctrine  and  not  a  funilaincntAl  aup|io*itlon." 
•'Cortjiinly,'"  he  continue*. '■  my  hypothesis  has  a  mach  greater 
(iHinity  with  his  own  (Hooko'*)  than  hu  swims  to  be  aware  of,  tho 
vibrations  of  the  ether  being  as  nsclul  nnd  necessary  in  this  as  in 
his,"  Thus  Newton,  while  in  the  "  Optieks  "  he  avoided  declaring 
himself  a»  to  the  mechanism  by  which  the  till  uf  easy  rcUection 
and  trunsmiiision  were  prwJucod.  hiis  in  his  ettrlicr  writinga 
developed  n  theory  practically  identical  In  many  respect*  with 
modern  view*,  though  without  laying  that  haacccptcd  It.  Itwosan 
hyjHithc*i»  ;  one  dilhculty  ronininnd.  It  would  not  account  for  the 
rectilinear  pro|ugation.  and  It  must  he  rejected  till  it  did.  Light  Is 
neither  other  iiorlts  vlbrntinL;  motloTi :  It  ia  energy  which,  emitted 
from  liiminouahodle*,  lacjirrlod  by  wave  motion  in  ray*,  and  falling 
on  n  reflecting  aurtoco  ac<*  np  Iresh  »at-e«  hy  whiob  it  le  In  |iMi 
trniismitlivl  and  in  part  reflected.  Light  ia  not  matevUt,  but 
Newton  nowhure  donnitelv  osserte  that  it  is.  He  "argues  tf 
oorporeity  of  light,  but  without  any  abao1ut«  poiiUvmMn." 
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> Prindpla ' wriUne of  liii  partidM,  liin  wgrda  an:  "U&rum 
tionnm  fanud  miiltuni  iIinumilM,  Hunt  Laciii  rcQ«iioii«H  et 
iriKtlioiwo ":  luicl  l1io  HnlioUuin  concludes  with:  "  IftUur  ob 
■loKiam  quir  rat  inl«r  iiropugalicinoiu  ruliorum  lucii  ot  pra- 
•om  «ofporiini,  vUum  cat  pcopoNtionca  (oquonto*  Jn  luu* 
00*  ■ubjungore :  inteio*  do  natura  rodioram  (uLrDm  dint 
orpora  noona)  nihil  amniiiD  diipuUinii,  wd  IraJactorUa  cnrranitn 
rft]Mtoriia  mdiorani  peisimila*  aotlnminodo  dittviiniiiiiii*.  *  No 
aubt  Nevion'*  immadiau  MicooMora  iiit«r|jre(«il  liu»  woril«  an 
awuiinff  tbkt  ho  beUnvod  ia  tlie  ooriiusoular  tlioocy,  ouuwivcl, 
•  Hornflial  uyii.  h>  Nftwwn,  lutd  iwlled  by  bin  itliutrioun  niunu. 
Ian  l*val  tram  Ibo  "  Pr[nci[iij  "  how  la  deal  with  the  moiion  uf 
II  partiftlM  under  dofinito  Eorcca-  Tho  Ihuk  of  wave  motion 
»  obtCur«,  aad  till  thu  li&yi  of  Voung  and  Fionol  tlicro  wnn 
I  tteoond  Nuwton  Ut  expliuo  uwai.  There  ia  truth  in  WhowcH'R 
[«ordi>(" Inductive  Scicuca,"  ii..  chap.  x.| :  "That  propnaltlono 
iiAcA  in  tho  *  rrlocijiin '  which  procoodod  an  thin  liyiiutlia«<iii 
riu  with  Duuiy  uround  enoujfh  for  adopUoj;  tb«  doutriue." 
founK'*  viow,  al:tiady  quolod.  *ppeai«  to  um  more  jiiat ;  nnd  I 
.•«  in  NevUin'A  bypotliMla  the  Unit  cl«ur  indication  ul  the 
■tidulaUiry  theory  of  light,  the  tir»t  itiAt«nient  of  iU  fundnmootiil 
UwM.  Tbrae  yMtri  Inter  1 1678),  Huygoua  wrotu  bin  *'  Tnuti  do  In 
Lumi^ra,"  publiahed  in  lOIKl  Ue  faitoil  to  moot  tho  main  difEcuIly 
of  lb«  thoury.  but  In  other  rtapoct*  h«  dovclopod  it*  oonioquuica* 
to  iL  most  icmai'ktiblo  dc{froo.  For  raoro  than  a  contonr  after  thia 
there  won  no  progroHi,  until  io  1M)I  tho  principio  of  CntwrforoDoo 
wu  ducDToied  by  Vaanf[.  and  Agiun  Indoportdantly  a  l«v  year* 
Ulcr  by  Frcanol.  whoM  soniu*  tnuniphad  ovor  the  dilficultioa  to 
which  hia  pradaOMMra  liad  auocuiuWl,  aad  by  combining  the 
prluclplc*  of  intorforonca  sud  traiivTonw  vibrationa,  exlabliBliedjin 
widuUtorj  Uioory  wt  a  laot,  lhu«  niahitig  Nowton'i  thcvry  n  I'm!. 
MtMa. 

Tbare  ui.  however,  s  groat  diitinctjon  botwoon  tho  omiaiiion 
theory  ua  Nowlun  lolt  it  and  FrDnnel't  unduktory  theory.  Thn 
former  won  dyuomicui,  though  il  could  oiplaln  but  Lttioi  the 
|wrticloa  of  light  obeyed  tho  law*  of  niotion,  hkn  jHirticloo  of 
maltor.  Tho  undolatory  th«ory  ol  tliiy);eii«  unil  Frevnul  wna 
geometrical  or  binoiiiatlaal :  the  #triiijtiite  uf  ibu  ethtfr  wan  and  is 
nnkoowD  ;  nil  thitt  wm  n*oilod  wae  that  light  shuuld  be  due  to 
the  rHpld  poi  io<lic  cbHiifiM  of  Fouie  (cotor  property  of  a  Diedium 
O^iable  of  tranamittiiig  ImiBvoreo  wareo.  Fnwaol,  it  in  true. 
Ut«mpt»d  to  give  a  dynamical  account  of  double  i-ofrection,  and 
of  the  tnUexion  and  rofioction  of  polariacd  light,  but  tlio  nttompt 
waa  a  f&ilmo :  and  not  tho  lc<u>t  mtoroating  pait  of  Mr.  I.. 
Flotchsi'fl  roconC  book  on  doublo  r«i[ract1on  ( "  Tlio  Opticitl  Indi* 
oMrix  "I  il  tbit  in  which  ho  Bhown  that  Knxriel  h!iiiiii<il  in  ih«  tiret 
lnal«nce  arrived  nt  hi*  theory  by  purely  gooinotrit'id  ranvoiiinir, 
•nd  only  attempted  at  u  later  duto  to  Kivo  it  ite  dynnmiaal  form. 
"  If  w»  lellect,"  Kiyii  Stokeii.-f  "  on  the  itato  of  tho  nubjoct  lut 
Freanel  found  it  and  oa  he  left  it,  tho  wondor  U.  not  that  ho  failed 
bo  gir«  a  rigorouB  dynamical  theory,  bat  that  a  *uigln  mind  wa« 
oqiablo  of  effecting  k>  much."  Every  atudonl  ot  optic*  should 
read  EVontol'i  groat  luoniolra.  But  the  t.imo  was  ooiuiiig  when 
Uio  ■ttwopti  to  conatruct  a  dynamical  theory  ot  light  oould  be 
made.  Kaiiar,  In  18'Jl,  gave  ib«  linit  uiatliematinil  theory  of 
•Iwtlclty.  Ha  limited  himmlf  to  ieolrupio  bodiea.  and  worked  on 
Boaoovilolrs  hypot'he«i(i  aa  to  the  oonatilutioii  of  matter.  Poi«on 
followed  on  Clia  name  line*,  and  tho  next  year  (1822)  Cauchy  wroto 
hla  Hnt  inenoir  on  uliuticity.  The  phonomuna  of  light  afforded 
a  meaoaof  twting  this  theory  of  cluticity.  and  accordingly  the 
first  mechanical  conco|ition  o(  tho  Dthci  wan  that  of  Cauchy  and 
Neumann,  who  conceived  It  to  conMat  ol  dlatinct  hard  particltia 
octiog  opon  one  annthor  with  forcoain  the  lino  joiulngthem,  which 
Tmry  a*  Knne  function  of  the  dUtanoea  botwocu  the  iiarliolea.  It 
waa  now  pouiblo  to  work  out  a  machanioal  theory  ol  light  whioh 
ahould  b«  a  nacaMary  conee(|uenou  of  thaw  hypotbcfleB.  t'auchy'i 
and  the  aarlfar  thaoflaa  do  not  reproMul  we  facts  vither  in  an 
elaallc  solid  or  in  the  ether.  At  present  w«  itre  not  concerned  with 
the  cauae  ot  thin  ;  we  mult  recognUo  it  as  the  Brat  attempt  to 
explain  on  a  mochanioal  buia  the  phenomena  obaorvod.  According 
to  lii*  theory  in  its  Hnal  form,  there  are,  in  an  laolropie  medium, 

two  wai-ea  which  ti«vol  with  velocitie*  ^AfpimA  \^B/p,  A  and  B 
being  conaiiuita  and  f  th«  density.  Adopting  Oaoohy's  muleculur 
hypothoiia,  there  must  be  •  de6oit«  ralaUon  Mtwaen  A  luirl  B.  A 
Iruoi   tiow  ot  the  theory  of  ulastioity  is   gfven  by  (lieen   in  his 

?tpar  r«ad  batore  the  Cambridge  I'liiloaophical  Society  in  IS3T. 
hb  Ibaory  involve*  the  two  conatanta,  but  they  iie  tndnpen- 
danl.  Bad  to  acoount  tbr  oertain  optical  offccta  A  moat  cither 
fankh  or  be  infinite.  Tho  Brat  aupooaitlon  woa,  until  a  fow 
yaon  nnce,  tliought  to  bo  Inconshtent  with  alabllity ;  the 
aaoond  leadi  to  conaoqnenooa  which  m  part  agree  with  the 
Manila  ol  optical  ox^ionment,  but  which  differ  fatally  trora  tbo#e 
MKilta  on  other  polnta.  And  *o  tho  llrat  ntl«inpt  to  construct  a 
maohonlcal  theory  of  light  tailed.  Wa  have  learnt  mooh  from  it. 
At  tho  d«ath  ot  Urean  Ibe  subjeol  bad  Advanced  far  beyond  the 
Mlat  at  which  Fmnal  left  it.  The  oautes  of  tho  failure  arc 
kDOmi,  and  tiie  direotiona  tn  vrfaich  to  look  for  modi6aationa  have 
been  pointed  out. 
Nor,  I  beliova  that  the  effort   to  throw   any   Ibeory    into 

*  The  reflttzlona  and  retractions  ol  light  ara  not  ver^  noUkc 
Uioeo  attracUoni.  Therelora,  becAoee  ot  the  analogy  whlnh  eaUta 
between  the  propagation  ot  rays  of  tight  and  the  motion  uf  bodies, 
tt  aaamad  rigbt  to  add  the  tollowinu  propoaitiona  for  optical  pur- 
poaaa.  wtt,  ab  til  wUli  any  view  i^  diacucaing  tho  nature  of  rays 
(whether  tfaey  era  oorporeal  or  aat).  but  only  to  dotemtne  |>atIiB 
el  parties  which  oloeely  rtweinblo  the  patha  of  tttya.—"  Prinotpu," 
lib  L,  aeok  ziv.,  prop.  xcvi..  Scholium. 
/  "  ffiuiort  on  Itonole  Rciraction,"  British  Aasocialion  Raport^ 


mechanical  lorui,  to  oonoelvo  a  model  which  is  a  concrete  nipre- 
sentolion  of  the  IruUi,  to  arrive  at  that  which  underlie*  our 
mathemalioal  equations  wherever  fio«»tb1o,  Im  of  immonso  value  to 
every  atudeoL  Such  aoourto,  I  am  ivtll  nuare,hM  iU  danger*. 
It  may  be  thought  tbat  we  ascribe  to  the  reality  all  the  properties 
oi  the  model,  that,  In  tho  aato  of  tho  ether,  we  look  upon  it  as  a 
collection  of  gyrostAtic  moLocutca  and  apringa.  or  uf  pulleys  and 
indiorubbor  bands,  instead  ot  viewing  It  from  the  standpoint  of 
Uaxwotl,  who  hojMd,  writing  of  bin  own  model,  ''that  by  such 
iii«chnnioal  fictions  anyone  who  understands  the  proviafooal  and 
loiuiiorary  character  ot  his  hypothesis  will  Hnd  himself  helped 
rniher  thin  hindered  io  his  search  after  the  tme  InterprelMion  ot 
tho  phenomena."  Prof.  Boltimaiin.  in  hiit  most  iotaraellne  pttpar 
on  "  The  Method*  of  ThcoreticaJ  Physios,"*  has  quoted  theaa 
words,  and  boa  upreaaod  for  more  ably  than  I  can  hope  to  do  IJie 
idoa  I  wish  to  conroy.  Tho  elaetic  soud  theory,  then,  haa  tailed  ; 
but  aro  wo  therrioio  without  any  mechnntcal  theory  of  light  ! 
Aro  wa  again  reduced  Io  merely  writin|:  down  our  ctiuations,  and 
calling  some  quBiitily  which  appears  in  them  tho  amplitude  of  the 
light  vibration,  and  the  Hjuar«  of  tliat  quantity  tho  Inteusity  of 
the  tight !  Or  cun  we  take  a  further  step  T  Lot  us  enquire  what 
the  ptoperttoi  of  the  ethor  muBt  be  which  will  lend  us  by  strioc 
ceiuuning  to  thoao  oc|uationa  which  we  know  represent  the  lawa  ol 
the  propagationof  light.  Tbe«oc<|uationer6fembIeinmany  raapecta 
those  ol  an  clastic  soliil :  let  us.  then,  for  a  moment  identify  the 
diaplaconiont  in  a  llght*waie  with  an  nctui!  disphicemeDl.  of  a 
molocule  ol  some  mwiium  hii\  iiig  proyiertie*  rosombling  that  of  ■ 
aolid.  Then  tbiH  medium  inuet  Tiavo  rigidity  or  quiuiri^iidity  In 
order  tbat  II  may  transmit  tmnHvertu  waves  :  at  the  same  time  It 
must  be  incapable  of  transmitting  normal  wn>'e*,  and  this  invoh*o* 
the  Bupposltiun  that  the  <iuanEiiy,  A,  which  appean  in  llreen's 
equations  must  vanish  or  be  infiiiito.  To  tuppoBO  it  infinite  is  to 
reour  to  tho  incoiopicaaiblo  iotid  theory  ;  we  will  aaanme.  Ihen*- 
foro,  that  it  la  nro.  ReBeiion  and  refraction  show  ua  that  the 
other  in  a  transparent  medium,  such  ils  gloa;,  difFors  in  propertica 
from  that  In  air.  It  may  di iter  either  (1)  in  density  or  edbctjve 
density,!  or  (2)  in  rigidity  or  elTactive  rigidity.  The  Uira  of 
double  rcfnicliuri  and  the  plionotnena  of  the  scattering  of  light 
by  small  p»i  tidm  ehow  us  thub  the  dilTeivnce  is,  m  the  main,  in 
density  or  T'tfectivodenaiiy;  thi- Hgldityot  the  Mher  does  not  greatly 
THry  in  diiForent  media.  IMf^iersion.  absorptiou,  and  anomalous 
diiperaion  all  tell  ua  that  in  soino  cases  energy  ia  absorlwd  Iran 
the  light  vibrations  by  the  matter  through  which  they  ptue,  or, 
to  bo  more  general,  by  something  very  intimatoly  connecl^sd  with 
tho  matter.  We  do  n{.L  know  sufficient  to  say  what  that  action 
must  bo :  we  can,  however,  try  the  consequences  of  various  hypo 
thrao*.  (luided  by  the  analogy  of  the  motion  ol  a  solid  in  n  nuid 
tot  us  aasumo  thut  (he  tiction  ia  proportional  to  the  (tccelemtion  of 
the  ether  particles  relative  to  the  matter,  and,  furtlier,  that  under 
certain  drcumslanco!  *ome  of  the  onorgv  of  tjie  ethor  paitiolM  is 
transferred  to  tho  inntlor.  thus  setting  them  in  vibration.  If  euoh 
action  bo  aafcuiiiod,  the  actual  density  of  tho  other  may  be  the  some 
in  all  inedin.  tliv  matliematicnl  expression  for  the  forces  will  load 
to  the  same  equations  us  those  we  obtain  hy  luppoalng  that  there 
isa  variation  of^deosity,  and  since  it  iaclMirly  ressonabloteiupposo 
that  thu  action  between  tnatt«r  and  other  ie  io  a  crystal  a  (un^lon 
of  the  'tiroction  of  vibration,  tho  ■pr-uient  or  elfective  density  of 
the  other  in  such  u  body  will  depend  on  tho  direction  of  displace- 
ment. 

Now  thcae  hypothosu  wtU  conduct  ua  by  strict  mathotnatical 
roiiaoning  to  Intva  for  tho  |ira|iagation,  roltoxion.  and  refractian, 
double  refraction  and  ixtlariitatian,  diapoision.  nbaorption,  and 
anomalous  disjienilon  and  alMiration  ol  light  which  are  in  comjilete 
accordaJwa  with  the  moat  accurate  expdrimonta.  The  rotary 
polarisalloo  of  <iunrli,  sugar,  and  other  substanoea  points  to  a  more 
ooinplioated  action  between  the  ethor  and  matter  than  is  oontem- 
jihited  above,  and  nccordiogly,  other  termn  have  to  be  introdaaod 
into  the  equations  to  account  for  these  ciTecta.  It  will  be  ootadas 
a  defect,  and  perhaps  a  fatal  one,  that  the  connection  between 
electricity  and  light  ia  not  hintoil  at,  but  t  hope  to  return  to  that 
point  slioitty.  Such  a  modium  a*  1  have  doscribod  ia  aflbnlod  ua 
bv  thn  labile  ollior  of  Ixird  Kelvin,  tt  la  an  clastic  solid  or  qitMi- 
■olid  incajinbln  of  icansmltting  normal  waves.  The  quantity.  A, 
1*  zero,  but  l.oid  Kctvin  tiaa  shown  that  l)iu  medium  would  tull  be 
stable  provided  its  boundaries  are  fixed,  or,  which  comes  to  Ibe 
sHino  thing,  provided  it  uxtenda  to  infinity.  Suoli  a  medium 
would  cuUnpae  if  it  were  not  hold  fixed  at  its  boundariee,  but  it  it 
be  held  fixed,  and  if  then  all  points  on  any  closed  aphorkal  surfaee 
in  the  medium  reoeive  a  small  normal  displucoment,  so  that  tJie 
matter  within  the  surface  is  coniproasnl  into  a  smaller  votitniet 
there  will  be  no  Mmdency  oitlior  to  aid  or  to  prevent  thia  com- 
pTceeion.  the  medium  in  fte  new  stale  will  still  be  in  equilibrium, 
the  strcMCf  in  iiiiy  portion  of  it  u'litch  romalns  unaltered  in  shape 
aie  induj-«iideiil  of  its  volume,  and  are  functions  only  of  tho 
rigidity  and  iniplicityof  tho  forces  which  hold  the  boundary  of 
the  whole  meiliuin  lived  A  soap  lilm  alTonls  in  two  dimensions 
an  illustration  of  audi  a  medium  ;  Ibe  tension  at  any  point  o(  the 
liliu  doiw  not'  depend  on  the  dimensiona ;  we  may  auppoio  the 
film  altervil  in  aren  in  any  waj'  we  pleaae—oo  long  as  it 
remains  continuous— without  changing  the  tenaion.  Waves  ol 
dtaploL-emenC  parallel  to   the  surface  of  tho  film   would  not  be 

*  Phii.  Mag  ,  July,  18fl3. 

i  Tho  equations  of  motion  for  a  medium  eoeh  ■•  It  aumiOMd 
above  can  bo  written  :  p  x  acceleraUon  ot  ether  +  /  x  acoelant' 
tion  ol  iiiatl«r  =  ZB  >.  fniiction  ot  ether  displooementa,  smd  Uieir 
difTorentinI  c>3«Aicl«nta  with  rra|iect  to  the  oo-ordi nates  -f  I  B'  x 
similar  (unction  tor  matter  dtaplucemeots.  The  quantity  p  may 
be  ajK'ken  uf  as  the  eflecttve  ether  donaity,  tho  qoantitie*  B  al 
the  effective  elasticity  or  rigidity. 
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trftnamitted.  But  ncba  film  in  coiiwquenc«  o(  it«  Uncioo  bos  kti 
appuvnt  rigidity  for  dlipUcemenU  nornutl  to  lU  lurbiM  :  It  can 
tnnarelt- inativrM  witT««  with  «  volodtr  which  dapniKtu  on  t.he 
UimImi.  Now  tbe  Ubila  slliar  i*  ■  msdlum  nhicfi  Km,  in  l.linw 
dinenaioDS,  «huaot«riMic8  reMmblintf  tliow  ol  ih«  two- 
diawiMlon^  film.  Its  tamUmeDM]  proport;  U  th*l  the  potentiiit 
vaerf^f  per  anit  volume  in  an  irainipio  body,  lo  far  aa  it  artBei 
from  k  stvcu  ■train,  ii  [u-anoitional  M  Ibv  oqiiarc  of  (h«  reBiillftftt 
t«i*l.  In  an  incomrucsnW  otulio  «tber  this  patontial  oneriCT 
dcpondii  upon  the  (QcarinK  >tnun.  tiiven  such  a  mcdium—atid 
tiisr*  fai  nothing  iiitpowiblR  in  (t«  conception — thonuun  phenomena 
of  light  follow  M  a  oeoMmrr  conMqaoneo.  VVohave  a  mechanlciit 
UiMry  by  Iho  aid  of  which  we  can  explain  the  phenomena ;  ne 
oaa  go  a  bnr  at«f>a  behind  Ibe  aynibol*  w*  oae  In  our  naaUiocnatiml 
pnoMMK  Leva  Kelvin,  aitun,  haa  afaown  u*  how  eacha  nediam 
■liglit  be  mode  vp  of  molecules  havion  robitioo  io  such  a  way  that 
it  ooa\d  not  be  diatinguiihed  from  an  ociliuary  ttuid  iii  tofpect  lo 
any  irraialicuia]  motion:  it  would,  hoirei-er,  rtaiat  rotAtionnl 
moTORionIa  wilA  a  force  proportional  to  the  twist,  just  the  force 
rmalred  ;  tho  medium  hn>  no  rcni  ii([idtcy.  but  only  a  quaal- 
rigtdilv  conten«d  on  It  by  Ua  rolational  motion.  Tba  actual 
perlodle  dtii>Iac«meot«  of  neb  s  m«dintB  may  ooiMtitBt*  light. 
We  may  claim,  then,  with  Mme  ooofldanoo  to  eav*  a  ra«ehamoaI 
tbeory  of  tigbt.  But  nowaday*  lb«  «ther  hu  other  function*  to 
(lerforia,  and  there  is  another  theory  lo  consider,  whicfa  nt 
preMmt  hold*  Iho  field.  MaiB«tl'9  «|nation8  of  the  e1t«tro- 
ntaaiMtie  Aeld  arc  practicnlty  identical  with  those  of  the  quoei- 
Ubllo  Mb«r.  Tha  eymbola  which  occur  can  havn  nn  elcctromagnsUc 
meaning:  wetueak  of  permeability  and  inductive  cupocitv  lnat«ad 
of  rigidky  anddenKity,  and  take  m  out  variables  tho  electric  or 
masuctic  displactrments  instmd  of  (be  actual  djiptocoment  or  the 
rotation.  Stttl.  such  a  theory  is  not  roorhantcal.  Electric  foroe 
acta  oo  matter  cbarstd  with  clwitricity,  and  tlie  ratio  of  (he  force 
to  Uie  charifO  can  be  moiuuivl  in  mMhHniceJ  uni(«.  A  fuodn- 
iDMitAl  coacoptlon  in  Maxwell's  theory  i»  elei^tric  diBplacement, 
and  thb  la  proportlona]  to  tho  electric  force.  Moreover,  iis  con^ 
vorgenc*  maMuree  tho  ([UAntity  ai  clectnciry  present  per  onit 
TOliune,  but  we  hate  uo  eerlain  mechanical  conception  of  electric 
displacement  or  quantity  of  electricity,  we  havn  do  ■aliifaclory 
mechanioal  [Jieory  of  the  elect  10111*^ nnlic  Hold,  The  tJmt  edition 
of  tbe  "  Eloplricuy  ■nd  Mngnetiitm  "  »ppcarcd  '20  yeitr>  •««.  In 
it  U&Jtwdl  uTi :  "  It  must  be  cnretullv  borne  in  mind  iTixt  we 
hiiTO  made  only  one  step  in  tbe  theory  of  theiiclion  of  the  medium. 
Wo  have  xuppoaod  it  lo  bo  in  n  state  of  streosi  but  we  have  not  in 
aa«  way  eccounled  tor  thli  itress,  or  explained  how  it  is  main- 
ta£>«d.  Thiv  etepi  however,  appcani  to  me  to  be  an  important 
OMk  at  it  explains  by  ibe  action  of  consecativo  paita  of  tho  modi  11  in 
plienamena  which  weca  formerly  supixi*ed  to  be  exnlicahle  only  by 
direct  aetion  at  a  dintanco.  1  have  not  been  able  to  make  the 
next  sMp— namaly,  to  account  by  mech*nlcaJ  oonslderations  for 
tlieMitrtMMi  Id  thedWlnctric."  And  theee  words  ere  true  trill 
But  for  ell  tbi*,  1  think  it  may  be  useful  lo  preM  the  tlxxiry  of  Ihe 
muu-Ubile  eUier  a»  lar  a*  it  will  go.  and  endesTOiir  to  tee  whiit 
Uie  oonaM|uenc««  must  be.  The  anoloey  bstweeu  the  cjuations  of 
Um  electromoKDetic  field  and  those  of  an  elastic  =o1iil  haa  been 
dSlliiiiiiul  bj  miiii  iMJllnu  In  a  most  inlcrteting  pa[ier  on  tiie 
Lkeory  o(  dunenefons.  reail  recently  before  tho  Physicnl  Sciciety, 
Mr.  witjiaau  bia  called  attention  to  tho  fact  that  two  OTily  of 
tbcec  ana1o);i«a  have  throughout  a  Hiinple  mechanioal  Intorpretn- 
tion.  Theae  two  have  been  developed  at  Mme  lanetli  by  Mr. 
Heaviaide  In  hia  paper  in  the  Kteirieiati  for  January  SSni, 
1S91.  Tooiieef  them  I^rd  Kelvin  had prevlooaly called  atteniion 
("  CoHecle.1  Papere,"  vol.  111. .  pajto  480), 

SUrting  with  a  i|ua«I-lsbllo  other,  then  we  may  suppose  that  11, 
tbe  mngDetio  perme&btltty  of  the  medium,  is  4ir|i,*  v.'horo  p  i>  the 
density,  and  that  K,  the  in<loctire  capacity,  n  1/4  <r  B.  B  bein^ 
tbe  rigidity,  or  the  quasi ■  rigid  ity  conferred  by  the  rotation.     The 

kioetio  enocgy  of  such  a  medium  is  i  pt^  +  ^  +  r*)!  ■■''*re4.  1.  t 
are  the  oompoiionta  of  the  displacement.  Lot  as  identify  this 
witb  tho  elcctiomagnotic  energy  (a'  +  ^  +  Y*)  8*,  a,  j9,  7  belnK 
oompoooDt*  of  tlie  ma|n>etie  force,  so  that  a={,  ^si^  ys{.  Then 
tha  oompooenle  of  the  electric  displaoement,  asBuming  tbem  (o  bo 
neo  hdllally.  are  given  by 


/=:L(ti^i3\  etc  . 


Ihu,  fas  Ibe  electric  displacement,  m,  multiplied  by  4  r  in  equal  to 
the  rotAtiofi  in  the  medium.  Denoto  this  by  D.  The  pol«nti«J 
wergy  due  lo  the  stmin  is 

i  BQ'.ort  ISt^BB': 
ud  on  sabvlituting  for  B  this  becomes 
1  4r 

i  K 


»'. 


wUeb  is  HaiToIl'*  exprcHioa  for  the  elcctcostaUc  encrcy  of  the 
fidd.  Thua,  so  far,  but  no  larthor,  tha  anah^gy  is  oonipTcte  ;  the 
kiaotie  eoersy  of  the  medium  meaaurae  tbe  maniietic  ooortrv, 
tha  potenllaJ  energy  raeaearee  the  olectrottatic  eneri^.  The 
wrewei  In  tbe  etbor,  bowerer,  are  not  tboeo  giveo  by  Maxwoir* 
Utaety. 

In  ttie  other  form  of  tbe  analogy  wo  are  to  take  the  inductive 
eUMcity  oa  4  wp,  and  the  magnetio  permeability  an  li'4  i  B.  The 
velocity  meemire*  the  electric  force,  and  the  rotation  the  magnetic 
tortie,  10  that  electrostatic  energy  Is  kinetic,  and  magoette  energy 
potential.     Such  on  lurangeinnnl  Is  not  so  oasy  10  grasp  at  lYic 

*  It  we  adopted  Mr.  Heftvindo's  rational  lyslcm  of  nnits  the  4ir 
would  diieppoar. 


other.  OpticaJ  eiperinieata,  bewever,  show  us  tbat  in 
probability  it  is  p,  and  not  B.  which  varlee,  while  from  our 
electrical  moaaareroenta  we  know  that  K  i«  variable  and  « 
constant ;  hence  thie  is  a  reason  for  adopting  Ihe  second  form. 
In  either  case  we  leok  upon  the  field  as  the  swt  of  energy  dis- 
tributed per  unit  of  volume  according  to  Maiwell'i  law.  The 
total  eoei^  is  obtained  by  integration  throueboat  ths  field.  Now 
wo  0»n  transform  this  integrol  by  Green's  Uieoretn  to  a  eiirfsce 
integral  over  tho  boundary,  together  with  a  vojame  Integral 
through  the  space  :  and  the  form  of  theae  InlograU  shows  us  that 
we  may  look  upon  tho  effects,  dealing,  tor  the  prpsent ,  with  eleC' 
trostattca  only,  as  duo  to  the  attraction*  and  rvpulsionsof  a  certMO 
imaginary  matter  distributed  eccordinc  to  a  deRnite  law  over  the 
boandary  and  throughout  the  ainoe.  To  this  imaginary  matter, 
then.  In  the  ordiiinry  Hitwry  wegivv  tbe  name  of  electricity.  Thus 
an  aleolrilied  conducting  sphetv,  aooarding  to  these  nnaloEim,  Is 
not  a  body  obarged  witn  a  (^nantity  of  something  we  call  alec- 
tricily,  but  a  carfsice  at  whicfa  there  is  a  diacontluulty  In  the 
rotation  impressed  upon  the  uiodiam,  or  In  the  flow  acroee  the 
surface  :  for  in  the  conductor  a  visooni  reelsTsnre  to  the  motion 
Uke*  tho  place  of  rigidity.     No  ^lermanent  nt.min  can  be  set  up. 

FVom  this  slandpolnt  we  nocii'lder  eteulri(»l  force  as  one  of  the 
manifestation*  of  some  action  between  ether  and  matter.  There 
are  eerteJn  meiwi*  by  which  we  cnn  strnin  the  ether ;  the  friction 
of  two  diaettnilsr  material*,  the  chemical  action  in  a  cell  are  two ; 
and  ivhen  adopting  the  tint  analogy,  this  itraining  is  of  sach  a 
nature  OB  lo  produce  n  rotatioosl  twiet  in  the  other,  the  bodlae 
round  are  said  to  be  electiiiied  :  the  energv  of  tho  systssn  U  that 
which  would  [»i»c  from  the  ptceenee  over  ttiolr  torlaeea  of  altnet- 
ing  and  repelling  matter,  attracting  ca  t«polUng  aoootding  to  the 
inverse  square  law.  We  falsely  assign  this  energy  to  euob  attrac- 
tions instead  of  to  the  strains  and  streMes  in  the  ether.  Sach  a 
theory  haa  many  diffieultlee.  It  i«  far  from  belns  proved  i  perlia{M 
I  hai«  erred  in  treepMeingon  }-nur  time  witb  it  in  this  oru<le  fbnn. 
The  words  of  the  French  tavant,  quoted  by  Poincare,  wilt  apply  ta 
It :  "I  can  understand  all  Maxwell  except  w  hat  be  means  by  a 
eharged  body.''  It  ii  not.  of  oouree,  the  only  hypothesis  which 
misfat  be  formed  to  explain  the  facts,  t>erhape  not  even  the  most 
probable.  Tor  many  points  the  vertex  Aponee  theory  is  its 
superior.  Dtlll,  i  tool  cnntldent  that  in  time  we  shall  come  to  eee 
that  the  phenomena  ei  t,he  electromagnetic  field  may  be  repre- 
sented by  some  such  inechaniem  aa  hue  been  outJined,  and  tbabj 
confldenoe  mu«t  be  mysxeose  tor  having  ventured  to  call  your 
attention  to  the  subjeot. 


Address  to  the  Mechanical  Science  Section- 

JKHKULAH   HEAD,    M.INST.C.K.,    PAST-PRKS  INST  MKCH.E.; 
F.C.S.,  PRESIDKNT  OF  THE  -SBCTION. 

This  Motion  of  the  British  Aa«oclation  for  the  Advanoement  of 
Science  wea   foundeil   with   the  object  of  making   more    widely 
known,  and  more  generally  appreciated,  all  well -ascertained  tselt 
well -established    principle*     having     sjwciel    retereiioe     to 
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mechanical  science.  As  preetdent  of  the  section  for  the  year,  il 
bccomei  my  duty  to  Inaugurate  tha  proceedings  by  addressing 
you  u|>on  some  i>orlli>n  of  the  scientiBu  domain  to  which  1  have 
referred,  and  in  wliicii  your  prenence  here  tndicAtea  that  you  are  j 
all  more  or  \«^  iiitereet«d. 

MECtuNlCsi.  Scixjtca. 

T%e  founders  of  the  British  Awodatlon  no  doubt  reganled  thai 
Sold  of  ofierations  which  they  awarded  to  Section  O  se  a  not  le*»| 
purely  scientific  one  than  thoeo  which  Uiey  allotted  to  the  other 
sections.  And,  indeed,  meohanleel  aoienoe  studied,  say,  by  Watt, 
was  as  free  from  suspicion  of  eommeremi  biaa  as  chemical  scionco 
studied,  say,  by  PariuUy,  But  whatever  may  have  been  the 
orl^nal  Idea,  the  practice  of  tho  section  haa  r«oenUj  been  bo 
oipend  moat  ol  its  aratlable  time  in  the  conndemtioa  of  mom  or 
leas  benedcial  applications  of  mechanical  science,  rather  than  n( 
tlie  drst  prinoiplea  thereof.  Our  section  has  beoome  mom  and 
more  one  of  applied  rather  than  of  pure  science.  None  of  tlie 
other  eecCiona  is  tree  from  this  fault,  if  fault  it  be  (which  I  do  not 
contend  or  admit),  but  Section  G  seems  to  me  to  be  beyond  aU 
qnestaOD,  and  beyond  all  others,  the  section  of  applied  eoienoe. 

Tbe  obartor  of  the  Institution  of  Civil  Engineers  commenoee  bjr 
reciting  that  tbe  object  of  that  sooiety  is  "Die  general  udvanoe. 
menl  ol  mochsnical  sclenoe,  and  more  perUculnrly  for  promoting 
tha  aoaufsltloo  of  that  species  of  knowledge  which  const  it  u  tea  th* 
prcdocMon  of  a  civil  engineer,  beioK  the  art  of  directing  the  gnab 


SoercM  of  power  in  nature  for  the  ute  and  convenience  of  mali," 

It  eeene  tmtv  In  1828.  when  the  institution  was  incor|.>orat 

term  "  meofaanlea}  science  "  hod  a  wider  meaning  than  it  is  now 


usually  understood  to  have.     For,  according  uT  the  charter,  the 
art  of  directing  the  great  sooroee  of  power  in  nature  is  only  a 

CrticuUr  speciea   of  knowledge  which    "mechanical    soienoe"  ^ 
;ludea.     In   ISM,  or    eight    years   later,   the   lounders  of   our  H 
section  adopted  tho  term  without  again  deAning  It.     Probably 
tliey  accepted  tho  c^rcJut  doAnltlon  of  the  Great  Oe«r|ra-atreeb 
Institution.      Time    bs«   sliown  Ihe   wisdom    oj   that   dedslon.  ^ 
For  we  elvU  engineer*   snd   other   frequeotora  of   Rection  G  In  ^| 
active    practice    twed     tar    more    knowledge   than    mocbanleal  ^| 
■clonoe  can  tmcb  us   in    the  ordinary   or   narrow   aoneo  of  the 
term.      Our  art  in  if  multifarious  branchee  lequirea,  it  swccose 
Is  lo  bo  attained,  the  Hcquuution  and  apfilicaAion  of  alaioat  all  the 
Other  edenoee  which  behng  to  tbe  fielas  of  reeaudi  relefMed  to 
the  other   eeotions.    For  bow  ooidd  tlia  glg«ntle  anKtaot^ 
etraetnrtB  of  modem  time*  be  doil|pwd  wUbout  roconree  to  1 
matica,  or  stedus  and  other  motan  «WwM.\*.^Mtr 
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or  modern  metal] urt^kul  opernUunr  be  r^milueivl  witlioiit 
ObBmistry,  or  mining  without  i^eologj-.  ot  comma nlQutioriB  bjr  ml, 
■hip,  Biiil  wire  bo  ntAbliilied  und  cnrriod  on  with  all  parlo  of  blio 
world  witlioot  »ttcntioii  lo  );<»i;iaphy.  or  oxlonaivo  manutaeturinu 
ent«rp[iiKu  bo  developed  if  the  tawi  o(  economicu  were  no|[lect«(l  T 
As  to  biolof[lr-nl  ■tudiw,  thoy  ■com  at  flr*t  ultiht  to  hnve  but  littlo 
to  do  «lth  moclianlcAl  ncilanco.  It  iiiljiht  OTon  bo  thoajilit  that 
tho  civil  onKlnoor  ooulil  nfl'urd  HJtAiifotho'  loiiOslocC  thin  port  of  llio 
work  of  the  oMouiittiun.  But  1  tniKl-  I  kIihII  iio  jblo  to  wliow  yoii 
befoTQ  I  ISui»b  tbat  any  buoIi  vi«w  i»  abNiliilely  uiitoiiablo- 

MRCR«VI«HH  tS    NATtlltlC, 

Indood,  1  bo|>e,  in  Ibe  coiirao  ol  t.biH  aildruwt,  lo  iwliiify  you  IhdC 
leohaiiicol  aoieiioo  in  lart;ety  inrlebted  to  mecbiitiimiiii  lui  they 
list  in  nature^  if  not  (or  ic<i  origin,  at  all  events  for  much  of  ite 
rogroM  hitherto,  and  that  nature  must  atill  bo  our  guide, 
jochunical  acivnco  ho*  boou  built  u(i  oniiroly  upon  obiorvation 
bnd  oi)>criment.  luiit  tiie  nntiiin.)  lan'a  which  have  boon 
Indocod  thorofTom  by  man.  Tlxn  lower  nnloiul*  In  their  wild 
condition  work  uliili  toolK  or  n|ipliiino4»  nutoiTml  to  Iholr 
bodiM  lo  but  ft  very  «IlKhc  utent,  nntl  man  in  a  priinllire 
or  uvago  St«M  doM  the  mm*.  But  innny,  if  not  moat,  nniinaU 
can  ba  taoglit  to  um  mMhaiiisoM  if  oarefuliy  trained  from 
infanc)'.  Thus,  Ibu  well  known  donkvy  at  CarisbruokuCuKtleilrawn 
wftter  from  a  deep  well  by  a  treadmill  arrangoment  just  na  well  tm 
ft  DiMi  could  do  it.  Ho  watnhen  the  rope  on  the  barrel  till  the  full 
paU  riaoB  above  the  parapet  of  the  well,  then  alooke  boek  a  little  to 
•llow  it  to  bo  roatod  thereon,  and  only  then  leavea  the  drum  and 
Ntroata  to  hi*  Kloblo.  But.  noRorilint(  to  hii  nttondnnt.  (our  yonn 
woro  noodod  (or  bis  oduoatinn,  and  uiiIom  It  had  boon  eommonocd 
Mrly  It  would  havo  boon  uaoliw.  I  have  'Con  a  cjtnary  Kiadually 
lUt  iram  «  little  well,  •itunl«d  x  foot  bduw  ll*  ii^rrh.  »  thlnililu 
full  of  water  by  pi'llin^  iiji  with  jix  hvnk  bit,  by  bit.  h  litr.lo  cliniii 
aUaohod  to  it,  and  iwcunni-  ciich  iuiitrtli  tifl^nl  witli  it>  foot  till  It 
ooold  lake  another  pull.  \Vbeii  the  thimble  rencbed  its  peruh  luvol 
the  bird  took  a  drink  and  then  lot  it  fall  back  into  the  well. 
Namoroua  other  eiamplce  will  doubtlene  occur  lo  you.  But 
Uiou|rh  antaiab  can  be  taii{[bl  to  moke  una  of  inechaniEul  a[)pliniinoa 
provided  for  thom  -  a  foot  which  i>howa  the  exiitoncc  in  thoir  brnin* 
of  a  faculty  comapondlue  in  kind,  if  not  in  doKrco.  to  the  ino- 
ohanlcnl  faoalty  In  man  — thoy  raroly  on  their  own  Initiative  nmko 
■we  of  anytJiin);  oxtomnl  lo  llietr  bodloa  nil  tool*;  and  iitiU  itioie 
nrtly,  U  over,  do  thny  rnitko,  altor,  or  adapt  *uch  moRlinnicat  uu\a. 
Mr.  C.  SVooil,o(  Midi  I  !e><h  rough,  informs  moth  at  certain  ciuwn  «'hiuh 
trtHjuont  uy><t«ii'*bi)ila  on  the  uoiwt  of  India  wnil  until  the  rooedinjc 
tide  covert  the  oystorB,  which  iitill  remain  oj>uii  for  a  time.  A 
crow  will  then  put  a  pebble  iniiide  one.  and,  havinj;  thua  gOKged 
it  nnd  ■ociired  hui  own  Kitfoly,  will  proreed  to  pick  it  out  and  eat 
,  it  at  Ini'urc.  A  monkey  will  crack  a  nut  between  two  ■Innoa.  and 
Till  hurl  niiuiloH  at  hi*  enoiiilna.  But  In  aomo  countrlea  he  i» 
Ijiyctotnatlcally  enirapiiod  by  tyioK  to  a  troo  a  hollow  i;oiird  cori* 
IMinfnK  rioe.  and  (lariag  a  holo  UrKO  •nooKh  (or  hi#  lianil,  but  loo 
nail  for  bia  oknohed  BH,  lo  p«M  through.  Ms  uliuibx  the  tree 
1  graaps  the  rico.and  remaiiM  there  till  taken,  being  loo  ifrenly, 
I  not  huvini*  sulTieieot  Beneo,  to  lei  go  the  rice  ami  nilhdniw 
hit  hand.  Thia  In  on  a  par  with  the  (nulltnking  Imbecile, 
deacribcd  by  Itugh  Miller.'  whom  the  boya  used  to  teoie  by 
>ving  him  a  little  inulTat  the  bottom  of  a  deep  tin  box.  Tho 
.mbocllo  would  try  lo  aot  at  it  (or  houn  without  the  idea  ever 
fftccurrinif  to  him  that  he  mlf;ht  achlDvo  his  object  by  tuming  tho 
bat  nptililc  down. 

All  iiniinal*  ilic,  however,  In  thnir  bodily  lr>ini«ii,  nnd   In  tho 
intriciitu  prooewer-  anil  funcUoiin  which  go  on  oonllniiOuHly  theroln, 
mochaiiiamd  u(  fu  elnbumle  a  kind  that  wo  uan  oidy  look  and 
wondor  and  Htrivo  to  imitate  tbein  a  little  bote  and   there.     The 
■  nuKhanium  of  their  own   bwlily  fraiiic  i"  that  with  wliiuh   the 
■lower  animaU  have  to  be  euntent,  and  whilat  they  are  in  the  prime 
lei  life  and  health,  and  In  their  natural  environment,  it  is  generally 
Ijiufflcient  for  all  their  pur|»ao>.     Man  has  n  still  more  (lerfcct,  or, 
PtKllMr,  a  atill  more  voraatitc  bodily  mochaolim.  and  one  which  in 
A  Itmltad  •nvlronmont  would  bo  oiually  suiGcioDt  (or  his  noods 
Bub  hv  bM  alto  an  •ntarprlsing  and  powoitul  mind  which  impels 
.him  lo  Hlrlve  afl«r  and  onabhw  him  lo  «njoy  Hold*  ol  conquest 
{■nknowa  to,  and   BOuared  for,   by  the  r«lalWely  bralnleea  lower 
ainaU      Urged  un  by  the»e  Huiterior  menial  power*,  ouui   munt 
I  have  perceived  thai  by  the  use  of  in«lrunionta  ho  could  toore 
quickly  and  easily  gain  his  endi,  and  be  would  not  be  long  in  dis- 
covering thai  certain  other  aiiimols,  mich  m  the  OX  and  tho  horao, 
wore  teachable  nnd  his  willing  islavoB,  proTidod  only  ho  Ivi  and 
ttnJned  thom  and  ireiitod  them  kindly.  First,  in  common  with  other 
.  nlmala.  he  Wiiiild  dnd  out  that  stones  and  sticks  wcFea(  soino  use  ns 
IvMpons  and  loots,  then  ho  wnuld  go  further  and  utittso  akins  and 
pAone*  (or  clothing  and  harnnui ;  and  by  lelocting  and  modifying  his 
rttomMnnd  ttioks  be  would  form  thom  Into  roughimplemont*,  which 
would  eaablo  lilm  lo  out  down  tree*  and  to  make  rude  bata  and 
boata.     Animals  caught  and  domesticated  would  first  be  taoglit 
,  to  haul  light  logs  along  the  ground,  tlion  lo  move  heavier  ones  on 
ttoUen  1  and  L-iicr.  in  ortler  to  avoid  the  nocOMltv  for  oontinitHJ 
Ereplocoracnt  of  tho  raUon),  the  wheel  and  axle  would  be  gro'lually 
iMvaloped.     Tho  maohanical  nomenclature  of  alt  languaizM  i« 
tftKtely  dwived  from  tho  bodice  of  men  and  other  animaLi.     From 
tbi*  It  i*  olonr  that  animali  have  nlwnyt  been  reooKnived  ••  maclia 
ntami,  or  aa  closely  related  thereto.     The  netnea  bonowod  from 
them  generally  indicate  •  rosemblanco  in  form  rather  than  in  func' 
tion,  thouch  not  invariably  ao.     Thus  In  our   own  language  we 
bave  the     bead  "  of  a  ahln,  a  river,  a  lake,  a  jetty,  a  boll,  a  nail. 
■  aerew,  a  rivet,  a  flight  of  alalra,  and  a  column  of  water;  the  brow 
of  on  incline  ;  lite  orawo  of  oa  ai«h  ;  the  loe  of  a  pier ;  the  foot  of 
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a  wall  ;  the  (orefoot,  heel,  ribs,  wnist,  knee*,  akin,  nose,  and  dead 
oy«  of  n  nhip  :  also  lurtlu-baokH  and  wbalo  baoks  ;  the  jawH  of  n 
vice  \  the  claws  of  a  olut«h  ;  tliu  t^el.h  of  whcotti :  iiocka,  ■houldeie, 
eyes,  noral»,  logB,  ears,  mouth",  liiw,  chwkM,  ftllwws,  (eatbet», 
tongucii.  thioatt.  nnd  artnn  :  cu{.d.  boiuivlfl.  collar",  •loeve*,  mddka, 
guRwU.  pjuldloi.  ^n*.  wing),  liornn.  cnibs,  donkeys,  nionkcjr*, 
and  dogK  i  ^ywhcols,  tunning  nooMs,  crane  necks,  graatbopper 
engine",  fU^. 

Not  only  lia>i  our  niechaiilc.il  nomenclature  boon  largely  taken 
from  animaU,  but  many  ol  our  principi  1  mechanical  dovic«)>  hare 
pro  exidtwi  in  thum.  Thuo.  exiiinplas  of  levern  of  all  three  order* 
lire  to  be  (ound  in  tbe  boilie«  of  animate.  The  humnn  foot  con- 
tains inntJinoes  of  tbolirab  and  secncid,  and  the  forparm  of  thn  third 
order  of  lover.  The  pat«lla.  or  knoocup.  ia  praoUcally  a  part  of 
a   pulley.      There  are  aevernl   hingoe  and   some  ball  aiid'ROCkot 

ininta,  with  perfect  lubricating  arrangementa.  Lungs  are 
lollows,  and  tho  vocal  orgnnn  comprise  every  rofiuisile  Ol  • 
1>er(««t  tiiii»iioal  iimtiuiiiont.  The  heart  jb  a  cimbinatlou  of  (our 
urca'puiniiw  ocling  harmoniously  together.  Tho  wrist,  ankle, 
and  Biiinul  vertcbri"  form  unlvertal  joints  The  eyes  moy  bo 
regardeil  as  double  lenti  CAiueraa,  with  power  to  adjust  local 
length,  and  able,  by  their  etereoacoiiic  action,  to  gauge  sIm. 
solidity,  and  dinbance.  The  nerves  form  a  com|>letv  lolegntpb 
syniora  with  sopanito  up  and  down  line?  and  a  oontj'al  exchange. 
Tho  ciiculntion  of  the  blood  is  a  double  line  system  of  canals,  io 
which  tho  can.il  liquid  and  canal-boats  move  together,  making  tho 
rompleto  circuit  twit*  a  minute.  dij,iribui,ing  supplies  to  whererer 
rcupiired,  and  taking  up  tnturn  loads  wherever  ready  without 
■bopping.  It  Is  also  a  heut  distributing  apparatus,  carrying  he«t 
from  wherever  It  is  genuriiteil  or  in  excess  to  wherever  It  is  do- 
licicnt,  and  eetablisfilng  a  geneml  average,  just  as  englnMn 
endeavour,  but  with  leM  succe>ie,  i/j  do  in  houaea  and  puUIo 
buildings.  The  mpiratory  systom  may  lie  luukod  upon  as  that 
whereby  the  internal  ventilation  of  the  boiJily  "Iruoture  is  moin- 
tolnod.  For  by  it  oxygen  is  separated  Irum  the  air  and  im|iarted 
to  the  blood  for  conveyance  and  use  where  needct.  whilst  at  the 
saino  time  the  prodncts  of  combustion  are  extracted  therefrom  nnd 
diacliarged  into  the  atmosphere.  Mastication,  which  is  the  first 
prooeu  IB  the  alimenlAry  systoin  la,  or  rather  should  bo,  n  perfect 
system  of  cutting  up  and  grinding,  and  to  awilst  and  save  animal, 
and  cHpOclally  human,  masiioitliin  i»  the  chief  aim  and  object  of 
all  the  gigantic  milling  eslabli"!iini<iitii  of  modern  tlmoa-  Tho  later 
alimentary  prouMses  are  rather  cbemioul  than  meohanioat,  but  atlU 
the  eucceseive  rouwular  conirnctions,  whereby  the  contente  of  the 
cnnal  are  forced  throoiih  their  liitricute  course,  are  distinctly 
mechanical,  nnd  may  hove  suggcnted  tho  action  of  various 
mecbuniems  which  are  used  in  the  arte  lo  u)icmle  on  plaatio 
mat^i'ifilK.  and  cause  them  lo  llow  into  new  forniB  and  dtrectiona. 

The  BUpeiiority  of  man  ui  Iho  lower  animals  can  only  have 
become  conspicuous  and  deoiiled  when  he  began  to  use  his  invOD. 
live  (acuities  and  lo  (ashton  wMt|>one  and  iinploiiionls  ci  a  more 
efflciont  kind  than  the  sticks  uiid  stones  whlcb  they  also  oooaeiaa- 
ally  usn.  But  human  races  and  indirlduals  woie  ne^vr  eiiuaUy 
endowed  hy  nature.  Some  individuals  would  have  greater  invoo- 
tlve  ]>owois  than  othera,  hitd  these  ftnd  tbeir  pwitt-rity  would 
gradually  become  domlnantroeca.  Large  tDwaai  of  mankind  are 
still  Tiioro  or  loM  in  tho  position  of  primeval  man.  which,  if  we 
accept  the  conchioionii  ol^  Darwin,  Lubbock,  and  other  modem 
"cieiitisls.  we  numt  regard  an  one  of  baibarlam  :  (or  they  arc  still 
without  tools.  ap|)liancus,  and  clothes,  encopt  of  tho  most  elemon. 
tary  kinds,  and  mechanical  science  might  almost  be  iioii,«xist«nt  ao 
far  OB  thoy  are  conoorned,*  It  woulaobviously  be  ImDosaible  (or 
mo  to  treat  of  ot  call  attention  even  to  an  inliDitesimal  extent  to 
the  ronults  of  mechanical  science  which  surround  us  now  so  pro- 
fusely, ond  which  make  oar  life  so  different  from  thai  of  primeval 
man  :  ond  oven  i(  It  were  (MW^ible.  it  would  bo  (|uite  unneM«»ary. 
Wo  have  all  grown  uii  in  a  mechaninal  age.  Wo  are  so  famdiari»d 
with  artltlciaT  aiiU  tnal  ive  hare  come  to  regar^l  thom  as  )iaCtof 
our  niilural  envii-oiiuient.  mid  their  occasional  absence  imprc»es 
us  far  mure  than  iheir  habitual  proaence,  I  proposo.  with  your 
leave,  to  procee<l  to  the  consideration  of  how  far  man  ti,  io  his 
natural  condition,  and  liHfi  boooine  by  aid  of  mechanical  science. 
able  to  compete  suooeesfully  with  other  and  s|>sctally  endowed 
animals,  each  in  ita  own  sphere  of  action, 

Botxi.T  Pdwkhk  tit  }Axx  anp  otukh  A.muai-s. 
The  bodily  frame  of  man  Is  adapted  for  life  and  movement  only 
on  or  near  to  the  eurfaoe  of  the  earth.  Without  mechanical  olda 
he  can  walk  for  several  hours,  at  a  xpeoil  which  it  ordinarily  from 
throe  to  (our  mile*  per  honr.  Under  exceptioual  olrcumatanoee 
he  bus  accomplished  oirer  eight  milesf  in  one  hour,  ettd  an  avara^ 
of  '2\  miles  per  hour  lor  141  hours,  J  In  running  he  baa  covered 
about  lit  nii'es  in  an  hour.  In  water  he  baa  proved  bimeeU 
ca[>able  of  swimming  100  yards  at  the  rate  of  thtee  miles  pec 
hour,  and  H  milee  at  rather  over  one  mite  per  hour.  He  oan 
easily  climb  the  most  rugged  mountain  ]iath  and  descend  the 
Hsme.   He  can  swarm  up  a  bare  |K>tc  or  a  ro|«,  and  when  o(  suitable 

Iiliynique  and  trained  from  infancy  CJin  perform  those  wonderful 
eats  of  strength  and  agility  whicli  we  aio  accustomed  to  expect 
Irom  acrobale.  He  haa  shown  himself  able  lo  Jump  as  high  as 
Oft.  ',f|in.  from  tlie  ground,  and  over  a  horiKontal  dlat«noo  of 
23fL  Sin.,  and  has  thrown  a  criekvt-ball  a"  far  as  JtCJ^ft,  before  It 
•truck  the  ground  g  The  attitude  and  lu.^tion  of  amiui  in  throwing* 

*  Mr.  H,  I>.  La|)age,  M.LC.K.,  who  has  just  returned  from 
Western  Australia,  «t«le*  that  ho  found  ttie  natives  o(  both  aexei 
and  all  ages  absulutely  nude. 

f  IPfti«ii(rr's  AlmmuKk,  1893,  p.  395, 

Z  Recent  pedeetrian  race  from  Berlin  lo  Vienna. 

S  CImiAtnfi  Bncydopadia,  "  Athletic  Sports." 
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•toM  or  m  cridkM  ball.  wWn  tM  cx«na  aMBiidenMe  force  a  KTeral 
leat  from  Ht*  gnyand.  to  whicli  Um  raaoliM  ha*  to  be  WMwnhWd 
and  to  wbldi  be  ia  in  no  way  faatoaerl.  at*  nMq«aIlad  in  anj  aiH- 
fiei*l macUiiA,  neciniUrbiUeontraryactioaalpsQtnf  arapabori- 
EOaulljr,  M  in  "  tng-ct-wmr  "  cotaaaciuoa*,  I*  cquallj  raouHubla. 
So  alao  Um  poxr  of  th»  Urlnft  Awbmm  taccbaaiMa  U>  viibMaml 
widaljr  dlvMst  and  *i«Miira  (IninB  it  altogaUmr  BBa(ipraacl»aUe 
IB  atufieial  caoMniciiOB*.  Tbua,  aUwuftb  fiUed  tor  aa  eilowJ 
atOM*i)b«r{e  prcmun*  of  aUnit  ISIb.  pet  hiiiu«  lucli.  be  bw  beeo 
aMa,  at  aumftlified  b;  Mown.  UlaiAet  aad  Coiwell  m  1:46^  to 
••cmkI  toa  bagfatof  tevcn  milat,  and  braalbaair  U.  a  [nwiwra  of 
ODlj  341b.  ptr  atjiuie  tMcb,  and  (IlU  live.  And,  oa  ibtoUw  baadi 
diranbave  been  down  into  vator  Wft.  dtHi,  •■lailiaic  an  exU« 
I  of  aboU  3Glb.  per  aqoare  ineb,  and  have  ratoTMd  aaMj. 
I  baa  aran  been  to  a  d«[Ah  of  130ft.,  b«t  Uwremt)ti*K  pratanre 
ci  nib.  per  t^aan iadb  cost  him  hii  life' 

Reoent  Eattrng  pecfonnaACOa  (if  tbe  paMlnhed  raoorda  are  u>  be 
trueud) are ftotlMi rsBuulaUo  vh«n  weareoomiKuint^ttehamjui 
bedjaaapieooof  mtchantua  wlUi  thoMol  artificial c«Mtrii«4u»a 
For  wbat  artiikia)  noUr  oould  oonttnue  ila  funciiont  40  days  and 
Dvkt«witlioatIiMl,er.  if  tfae  material  of  wbieh  it  wan  coootructed 
WMepadeelly  nanainnert  U  nMintMi)  Um  flow  of  oaetgy,  coitM 
afurwarda  buM  itaelf  ap  again  to  tl«  oriclna]  aabttonco  ?  Tlioao 
aad  eiher  pctfbrmanceB  art^  vhco  eonaUand  lailiildiiaUy  and 
Mpantetjr,  often  Luxdy  cxcooitd  by  other  Munab  tiieriallir 
adapted  to  tlidr  own  TiniitAl  ajihat**  of  aclivitj.  The  imrvel  i" 
nM.  tbercfon^  thai  iht  buman  bodil/  nwchuiMn  »  eapaUe  of  an; 
on*  kind  of  action,  but  that,  in  ita  nriMMiknlop)Mnt«.itoaB  tia 
all  or  aar  of  Uicai.  aiid  alao  carry  a  mind  endowed  with  tar  wider 
pawn  Uiaa  any  otbor  animaL 

Aniiaala  odier  than  nan  nr«  alto  adtjiltd  tor  life  and  movv- 
nealonaraboat  ihamirlikooof  Ihoeetlh.  ThiR  in«Iad«t  a  ctruio 
dittance  balow  tbo  ij^tound,  t«  io  the  oaae  of  earUiwotins ;  uiid«r 
Um  waUr,  at  in  Uie  oat«  of  Gab ;  on  the  water,  u  in  the 
oaae  of  vwinimiiift  bird*  :  and  in  the  aii,  u  with  Sying 
Mrdi.  Ab  far  »■  I  know,  no  animal  burrowi  iktwDwnnl*  into 
Ute  earth  to  a  gteater  dopUi  than  S[t.,t  and  then  only  In  dry 
ground,  ilaa  in  naturally  vanr  IU-«dat>Md  (or  boring  into  Um 
earth  a*  th«  earthworm  doe*,  ledeed,  without  iDectiaaieal  aide  bo 
woold  be  belpJam  in  «ioaTaiing  or  in  dealine  with  the  accwmula- 
tioaa  of  water  which  ««e  oommonljr  net  wiM  undefKCOond.  Bni 
bv  aid  of  the  ateam  eaffbe  for  pumpau  (or  airoompcefiim.  rca- 
UUUng,  hattUnc,  roek^borinfi,  electric  li|[htlnK,  ana  m  (orth.  ami 
by  the  Btilitationof  CI plOMiea.h^  hat  obtainoda  complete mftntcry 
over  the  cnut  of  the  earth  uid  il«  miiiennlcaiitonlit  down  to  thin 
depth  where,  owlnic  to  the  inervaM  ut  t«iii|>(!rst«rek  the  (.■oriililliirix 
afechiMnca  become  diOioult  to  maintaui.  1  havetaid  that  on  iniiil 
men,  unakled  by  meobanitm.  haa  bc«n  ubio  to  cover  about  11} 
mfka  in  one  boar.  Two  miln  bo  hnt  brcn  .able  to  ran  at  the  ts-to 
of  nearlj'  13  miUa  per  hour,  and  100  yaitlt  al  the  rato  of  over 
SO  mOat  par  iioiir.I  But  tbo  hor«e,  ihouKb  he  canno*.  walk  tiDtor 
than  nao,  nor  exceed  him  io  jumpiuft  Mitcble  or  diMaocei^,  nui 
eeHokaly  benl  htm  aIlog«lher  wben  g>Ulopin)[  or  IroUioi:.  A 
inUe hae  been  BKlbpecl  in  lIKIaeconiUvequMloSS  milw  pcrhour, 
■ad  baa  been  trotted  in  l'24MMiond*~«t|aal  Io39milca  gicr  hour.l 
Ibere  are  many  other  aninudt— auch  at  ottrichea,  aroyboundH, 
aatefapet^  and  woh'c*— whicli  run  at  graat  tpeodt,  but  reliable 
rocoriu  M«  difficult  to  obtain,  and  are  toarcNy  necottary  for  our 
preaent  parpoee. 

itncawtOAL  Aid  wrrBopT  ExTRAWKors  Moni'it  Powmt. 

Let  aa  now  oonaider  bow  Duw'a  pomtion  aa  a  oumpetitor  witli 
other  antmala  in  t^jiid  ie  aSected  by  bia  uao  of  mwhuiiical  aids, 
but  without  any  cxtranoont  motiro  jiower. 

Lot^moiioii  mi  /^ud.— Whoro  there  it  anlrotchof  |[ood  ice.  and 
ho  it  ablo  to  bind  tkatee  on  hit  (eot,  he  can  ihcroby  largely 
aactoiMt  hu<rti(iiiini;i<|)eeil.  Thit  wHt  uitinpllfioil  by  the  winner  nf 
thODMlch  lorainaluiirMit  llimrlvm  Iwt  wint«r,  wliii  nRconi|ill>>]i<Hl 
the  iliMloniMi  uf  :l  I  inilo-  nt  tliu  raUi  of  ubuut  ^1  icila*  ^r  lioui, 
Bui  Iha  monl.  irondcrful  incr(>sH>  to  thu  loconiotivu  uowor  o(  iiiiLii 
on  Unil  i*  obt«inci  by  the  otc  of  the  maloiii  cyefo,  Cjoliiij;  i" 
<BaiIy  pcrlomiod  only  whore  rojula.  wln<l,  nnd  wouUior  nro  lavuur 
abio.  But  tiiiillar  condlttoiit  muiit  nliia  bo  pcoKlil  to  •□cure  the 
beattpeed  of  botein,witb  which  ho  Jmio  b.-cn  iiinkinK  coiiipariMin. 
One  uiile  hiu been  cycled  al  lliu  ml«  uf  '.T'l  iuil(»  iwr  hour,  M  At 
20,^  100 al  ll)'(1.1>  .18X1)1  l-2'S.*-  anil  9011  at  ViVti  tnilex  |«r  hour. 
tibe  reoont  laee  bctuvm  tiurinnn  anil  Austrian  cavalry  ullioorv  on 
the  high  roo'l  botwcan  Vionna  nnd  Berlin  hiu  afiordeil  an  mcellenl 
Ofipartunity  to  jud){c  ol  tlio  niiood  ami  anduciincoof  horsm  at  rain 
pared  with  men  over  Innji  dittancoi.  fount  StarlicinborK,  tlie 
winner,  porloriMd  the  dittanco.  about  .INM  milo.  in  71*3^  hours, 
equal  ti)  5'45  mllee  per  hour.  Ho  retloil  oi>ly  one  hour  in  tu'clvc. 
Hit  borM.  though  tuQoeaBful,  hat  tinoe  die^I-tt  I'Hwronco  Flotohoc 
C^led,  alao  •long  the  hiph  reads,  from  Liuiil'*  En-I  Io  'lolin  o' 
uroal«' haute,  fHn  milet.  in  T'i'l  houn.  <H|ual  Io  I'i A'A  inilet  jkji' 
hour,  or  more  than  double  the  diitancc  that  tlie  Couul  rwle.  unit 
al  above  doublo  the  •I'ccd.  To  the  boatof  my  linowte<lgo  he  Btill 
Uvea,  and  It  no  worse  for  hit  ollort.  Tho  honto  in  thin  cosa  would 
hai^  to  CH-rryextm  wei^t  eaual  to  one-tixth  of  hit  own,  and  thu 
[jelitt  wjuaf  loa(|uarterof  biiiowii.     But  the  borte  carried  hini- 

*  PaU  MaU  UavJte,  July  5,  \S93   p.  8. 

»  "VeseUble  Uoold  anil    EarthwormB."    by  Charlee  D&rwia, 
p.  III. 
{  Chamirrt'i  Kncgclopadia,  "Atblelio  Sporta." 
%  nrid.,  "Hcne.'*^ 
I   inAoiKr'ii  Almaiuiik.  1493 
f  Tim«»,  Seotembei  M  to  October  7,  \>»i. 
"  Otnmiitri*  Bncmtoi'-niia,  "Cycling," 
H  Vienna  Uerlin  Raat.  June.  ISSS. 


teU ami  hit  rider  on  hit  own  kn,  whOe  Um  eyelitt  made  hiti 
beat  the  wmgbt  of  iUcU  and  hder.  He(«in  wee  pnlmUf  the 
tecretof  hit  eaay  victory.  With  the  very  renufcaUeaseepUMcC 
looK^iManeecycIlnf,  wUch  It  of  limited  auiticaUoB,  man,  r«tfii^ 
on  hb  own  bodily  tttvofth  cannot  tncceathillycampeto  with  Othw 
animate  which,  like  the  hetae,  are  tpecUly  fiuad  tar  tafad  bad 
leeoonijgn.  Bit  mily  alMrwativea  an  eitW  to  uUlaM  n*  boree 
and  ride  or  drive  famt.  and  to  Ret  the  benefU  ef  hi*  MiMrior 
atren^th  and  speed  or  to  nie  hu  own  inventive  fMmlty  and  coo. 
ttriKt  applianc«9  ahwcther  ajiait  from  animal  mcchanitnat.  In 
either  caM  be  Tirtmdly  xivm  ap  the  cnntm*  at  a  telf  movi^ 
animal,  and  to  a  creal  «it«M  abutdoeu  klnwrif  to  be  Cmrried  hr 
othwt  or  by  iaaaimate  macbiMry.  Nearly  TO  yeate  bro  mankind 
came  to  Uua  oaodeuOD,  and  the  medtm  railway  j^nlem  b  the 
reenlt  ThelocomoUve  will  goathattdoablethetiieedof  theMO*. 
hone.  It  will  carry,  not  only  itself,  but  three  or  fonr  times  ttt  own 
weight  in  addtiion,  but  will  so  not  two  or  three,  but  loll  mitat  or 
mere  withont  itcppinfc,  If  ctily  the  road  ahead  be  dtar.  Aod  the 
lronhon«  it  led  aiid  oontroUtd  wlihoat  even  to  miMh  exertion  a« 
that  yM  forth  by  a  man  on  a  hor>w  of  fltnh  ami  bCioe. 

tuceetrtiee  ia  tKotcr.—  Let  at  now  centider  the  power*  of  nwn 
reltlively  to  other  animals  in  onorini:  upon  and  throvgb  the  fgemk 
watera  with  whieh  three  fonrths  of  the  «nh*a  surface  la  co««r«d. 
Here  be  is  in  competition  with  fl*h».  wiiuttc  —■ t-TTV.  aitd 
nrimmlnft  Urdi.  I  ha\oalready  stotcdthat,  unaided  by mechanltm, 
he  hat  ihown  himtelt  abfo  to  swlin  (or  short  dkttmicee  at  Uie  mtn 
of  three  and  lenu;  dittancta  (±f  milot)  at  ihc  rate  of  o«e  mile  par 
bour.  He  has  afiio  fflvtm  iiwlancte  oj  being  able  to  remnin  tutdor 
waUr  for  41  minutot  *   Credible  nye-witnntueu  inform  me  UiM  par- 

raiMB  eetify  overtake  aad  keep  »iux  wiih  a  nlenmor  eoinf;  1^ 
oola,  or.  my,  over  II  miles  ^ler  hoor.  for  nn  indcHnlie  looKlh  of 
UnM.  This  ti  ni-oand  SIteen  UnMt  tho  maximum  swiminlnit  tpeod 
of  a  limn  tor  tbort  and  lon^  dlttancot  rei^iecUTelv.  Ko  doubt  the 
form  and  twrftc*  ot  ■  lUli  whoMi  main  butl»««e  It  twimwiine  eibr 
lorn  reritUnoe,  ami  hit  niasrular  (wwer  it  more  coaoeatrated  and 
better  ap|jlted  townrdt  prouulsioo  in  waler  than  it  the  otae  with 
nun,  whoM  body  it  nlM  ndnDteil  for  »  many  other  purpose*.  I 
am  fuithor  inforuiod  by  Mr  Ndion,  ot  Rodc»r,  a  naturntltt  who 
hat  mado  the  oxiwrimont,  Uint  it  i.'<  imiuHihle  for  an  ordinary 
tea  boat,  rowed  by  two  men  and  eoiiiK  at  Svc  milot  iier  hour,  to 
ovettake  Uia  ai|aatic  bird  called  Ilia  Urtax  Ncrtliem  Diver, 
when  endcavouniM;  to.  make  bi«  ren>|ie  by  altoroately  twImiaiMt 
on  the  turtaoe  and  diving  below.  Hif  "(itieil  is  lhei«fdre  nmrW 
double  tho  short  and  five  time*  the  long  tlijitiin«  tjicod  of  unaldoEl 
man  in  water.  A*  rcuanls  rclnniliini:  uikIft  water,  tislios  properly 
so -callod  have  uiiUniit<!d  power*,  nwlovcn  aiiunllr  innuiinalH.  puch  ^H 
a>  hIihIc*.  cjtti  rciTuun  iindtir  for  I J  hours  l.'»ing  only  hu>  awn^| 
Htrvn^lh,  but  H>'Hisriii^  hTm^itlf  u'itli  iiio<^h'inli\iL  do\iciv*.  man  hat  ^^ 
tiv«ti  Libl«  tu  iiivrujiw  ouiiriidt'i'uLily  hi-  "uMil  iis  ii  fii  itnmiiig  animal, 
Mr,  John  Mc<'all,  of  Wtltlianistow.  inionuJ  mo  llial  in  ISiiS  he^ 
constructed  and  repeatedly  uaod  an  apinratus  which  acted  liltai^| 
the  tail  of  n  Ath.  It  coiisiitoil  of  a  p{or«  of  w  lialfihoiio,  hmlng  a^fl 
broad  yet  ihiti  am)  olnttic  blado.  Ia[inrmt;  into  n  xliank  like  the 
cndotiuioar.  The  blade  wtt  l.'iin  wide  anil  ifv  long,  including 
the  sh.ink.  To  the  und  uf  thu  liiitcr  ii  hOTi)-/int»l  oniw  bar.  IMn.  ^J 
long.  WIM  tillo<l.  nnd  I«•U1t^^  pockvlx  W(<ri>  pruvidnl  at  tho  cnda  ^| 
for  the  iinl.  By  Bwiniining  uu  hi-i  baeV.  and  ntrikiiig  outiittcr>^l 
oaMly  with  his  Icrs,  he  wnt  able,  witli  tho  Msistaaco  of  thit 
apporttus.  to koop ap  with  a ■enboat  pulled  bv  twn  men  at  about 
four  milea  [ler  hour.  By  meant  ot  boata.  which  ho  pra|)olt  by  oare 
or  tcullt,  and  notwlthatanilinK  the  Increvod  wcitihl,  and  thwetor* 
ditplaceinent,  lui-vlvcd  by  them,  man  hat  been  able  to  inctwaa  bia 
tpeadoii  >h«  xiirfari.'  ur  the  waWr  to*  maximum  of  about  ISmilBi 
{Mr  hoar  lor  about  four  inilo)  dlclanoOi  under  favourable  ciraini> 
BlnnwH  So.  by  supplonicntitiff  his  bodily  pon-ot"  bv  means  of 
mechanical  aids,  such  as  tho  diving  bell  and  tho  divliit;  holrool, 
dress,  nnd  nir-puinp.  or  by  tho  |>ortAblc  self  nctlntr  ajijiaratns  nteil 
wit.li  tiirh  ;;noil  ulfoct  In  the  >>nii*tTUctli>n  of  tho  Severn  tiinnel, 
iiinn  l>iu>  huvii  nhlc  to  a{4>i»iu!)i  very  nc^^lly  Io  the  nntiiiiil  diking 
iKiHOr"  lit.  Bt  nil  oieutJ".  oijualu'  jiiiiin;J»,  <iM*jit  that  he  cnnnot 
iiioM-  uboiit  in  iiubai(Uoou»  rcgii'li'  Willi  anything;  npp'oarhiiig 
Ihuir  ease  and  eotcrity.  Iiiviiitiibly,  on  wutcr.  hn  iilitio«t  invariably 
on  land,  man  is  quite  unablo  to  o(iui(«l«  in  iwwor  of  locoiuotioo 
with  otltor  specially  nda{>toil  unlmnlx.  uhether  or  not  ho  arall« 
liimsoll  uf  iiioi^lianlcnl  aids,  to  long  a.<  hiu  own  boillly  *tront>th  (■ 
tho  only  inottvc  [lou'or  ho  cmiiloy*.  ilo  lias  Ktiuiufllly  come  to 
reoovnitu  thin  hu'l,  anil  to  tea  that  ho  muxt  usu  Mo  invuiilivo 
fBCuriIsi>.  »iid  liiiil  now  niul  [wuiirful  nioLorx  oxlernal  Io  hiiiituU  if 
hu  would  ivnlty  oluiiii  Io  duniiuHUi  Lhc  giiuvt  wntcrt  of  tho  earth. 
The  fastest  niochniiism  of  any  rA/a,  animnl  or  luan-made,  which,  nt 
far  At  I  know,  hoaoicc  cut  it«  way  through  thewatort  for  nnycon. 
■iderablo  distance,  is  Uio  toriiedo-bout  "  Ariote."  mode  by  Moatrt. 
Thornycroft  and  Son,  of  London,  in  IMf<7.  It  hat  n  dlaplncemant 
or  total  wtdsht  ol  about  110  tont,  and  mnchlneiy  capable  ot 
c\flrtini;  1,2(10  effocllve  liorte-powoi',  or  117  h.}!.  per  ton  of  weight 
or  di«p[piuviuont ;  or,  to  put  it  in  auuthcr  form,  nn  cITcDlive  horto- 
[uwer  it  by  it  obtuined  from  a  weight  of  1911b..  which  indudoe 
vesoel,  mnchinory.  fuel.  ttotn<.  and  attendnnta.  Tbospood  ocoom. 
plioiiod  ut  tho  tnuU  of  this  little  croft,  being  the  nv^rafto  of  ttx 
onemilo  Ictta,  wa*  :^'1S  knots,  or  3()*I6  miles  jKir  hour.f  Aa 
might  bo  expected.  It  rotoinblot  a  tiah.  in  that  its  interior  it 
(klniOKt  oiolutivsly  dovotod  to  the  machinery  and  acoeeeoiiea 
necMMiry  for  propulsion.  During  Iho  trlaU  the  watM,  fuel) . 
ttotes.  and  other  pondoriible  tiibvtjiticcif  carried  amounted  to 
17 '35  tont.  Two  simitar  boats  U'ui'c  nMo  to  maiiQ  the  VOyaKe  to 
South  AmenI^a  by  therosclvesi  though  at  much  ilowor  tpeotland 
replenishing  their  fuel  on  tho  way.     No  fiah  or  swimming  bird  oan 
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match  Ibis  p«rronnatice.  And  ioMmuoh  m  Iflllb.  of  dowl  weight 
produced  1  h-p,.  as  compared  with  from  1501b.  to  '2J0tt>.  in 
cortAin  ilyintt  birdii,  it  wcmld  aeem  thai  with  luitAble 
adnjitntionn  tho  "  Ati«tc"  mifcbl  a<reii  havo  been  made  ta 
nnvlnt*  iho  »ir  Inatcod  of  thn  wnUr.*  But  I  will  revert 
to  win  fubjtct  Ltt«r  on.  \V|i«x>  lufiitj  In  Kny  veathAr,  oiii] 
pMwngvr  and  cargo- entry Ing  tHjuiTH  am  aEnieiJ  nt,  a«  well  ux, 
or  prior  Id,  thft  oUuoM  nltalaslile  «|ie«d— noil  IbeM  nia«l  «ver 
be  the  leuiiliuK  FMlureo  of  ocean  truuidt  sloanioni  if  tbey  ara  to 
ikltAin  comiiiorcuil  Bucce«— tber«  I  muit  r«[«r  you  to  thou?  mug 
nllicont  oiamplea  at  naval  urchilectUTc  which  arc  more  or  leu 
laiiiitlnr  to  vod  nil,  (tod  ol  which  wo.  a*  a  marillmo  nation,  arc  so 
juHtty  proiicl.  If,  for  oxninplo,  wn  turn  our  nttantlnn  for  a  inomsnt 
to  tliu  new  Cuiiard  linoro,  <he  "  C'tiRi|<uiiit  "And  "  Liicunla,"  having 
oach  tt  weight  or  diHplHCemonl  of  1S,<|IKI  ion*  and 'J4.0U0  olTciotlvo 
hor«e'[Kiwcr,  or  )'33  h.p.  pvr  Ion  of  di!-ptut.-ciii«nt.  m  nbull  tiiid 
that  with  the  cammorcint  ndviLiitn|{tv  altudail  to  tlic^  obiniii  a 
mDiimum  ipcod  of  ■23  5  Isnot*.  or  nbont  36  milc»  per  hour.  If, 
tnilond  of  I  .13  cllontivo  horw-powor  per  Ion  of  diipuromcnt.  lliey 
w(>r«  |>r(ivid«d  with  olfcbt  limn*  ihnt  niixouni,  or  10  [>4  h.p,  jici'  Ion. 
Iborebj-  wicrificiiie  v^imntget  and  wirjjo  ;ioro>niiiodHi,l(iii  and 
making  Iheiu  iii<»rly  an  full  ol  [iropelliii);  niaclii'ipr)'  Hf>  the 
"  Ariet« "  lorpciJo-tioul,  and  if  it  woro  then  found  puniblo  t4 
apply  this  cnorinouH  power  ciTeclivoly,  then  there  in  every  renmn 
to  Dcliovo  thoy  would  nccomplitli  for  abort  diitnncea  double  the 
(pood,  or  lay.  4.^  knoti,  or  about  .V2  itatnta  mile*,  nor  hour.  By 
lnTaDttn(>  and  nttllalni;  niwhatilnil  oontrlTancon  entirely  lnd(<|jcn 
(lent  of  hie  own  bodily  Btrtnnitli,  miin  can  now  txiMOi-et  tlicfui-fni^n 
of  thi!  wat«r!-  at  th«  nilu  ul  over  .'UK)  kiioUperday,  and  at  tlio  m'iic 
time  retain  ilie  oomforfp  and  oonwDiencetiof  life  imthouj'h  he  witu 
on  ihoro.  He  hag  in  this  way  bvnt«n  tha  natuml  and  afiifcially 
fitted  dooiicna  of  thn  dcop  ill  their  own  element  lu  rcKnrds 
•pood  and  ftontjnuity  of  cITorl.  But  ho  li  atill  boliind  them  u  to 
cnlety.  Wo  do  not  IJnd  that  iSaliRa  or  aiiiiar.lc  mamniala  often 
perish  In  numbers,  a4  man  itoo».  by  oolUaionti  in  fc^.  or  by  bcinji 
oust  on  leo  Hhoras  and  riK'k-  by  MreM  of  weuthui'.  Shall  ws  ever 
arrive  at  the  point  of  making  ocood  traveltini;  nbrolutely  vafeT 
The  ('unard  t'ompany  ia  able  to  bout  that  from  ila  (commencement, 
lUyoara  aso.  it  liD*  nnvcr  lout  ft  pnaaetiRer'a  life  Or  a  Inltor.  n  alote- 
mcnt  wlil(-h  Kim  jfroand  for  hopo  that  almoat  nbaolntc  aofoty  it 
kllai liable.  But,  on  Uio  otlier  hand,  other  nwnor*  e(  alnumt  equal 
repute  (not  eicludine  iJio  BritUh  Admiralty)  are  ei«ir  and  anon 
losing  iua(:nitSoent  veRwlti  on  ruvkr,  in  oolliKiun!i,  by  tiro,  Hiid  oven 
by  streai  of  veather,  in  n  way  which  makes  na  doubt  wbettior  i(  ia 

foiiible  for  BriUmnia,  or  anyone  else,  really  tu  "  rule  the  wjivcx." 
n  ono  way  the  chaiicoa  of  aeriona  dinaitor  have  been  of  InM  lart^cly 
dtminiahod,  and  here,  again,  natnre  ha*  bocn  our  loaohor.  Tiho 
bodies  ol  all  animals,  except  the  very  lowe«l,  ftre  synimotrioallv 
fonned  on  either  vide  of  a  oentral  longitudinal  phtno.  Riu^n 
bnportMiit  limb  ii  in  duplicate,  and  if  one  aide  in  «Dund(<d  tlie 
Other  con  atill  act.  \Vo  have  at  Inst  found  out  the  enuriuous 
odrantaKo  and  incrconod  ■Bic^y  of  having  the  wbolc  of  our  ahip 
jmiEielllng  machinory  In  dugilioikto,  and  our  ahlpa  made  almotit 
unelukabw  by  one  longitudinal  and  numerous  tranaveno  bulkheada. 
Loameeiwi  in  ^^ar.— I  now  ooiuo  [«  consider  what  Is  Iho  {loaluou 
of  man  ae  regarde  locomotion  in  and  through  the gmtatuioi-iilierii! 
enrelopo  which  lurrounda  the  earth,  in  comtHtriaon  with  uninui1« 
Bpocially  fitted  bv  Nature  for  »uch  work,  huturc  aeemu  rovur  1.0 
beatow  all  her  gilta  on  one  individual  or  clnu  of  animnla,  and  she 
never  leavoa  any  enLiroly  doatituto.  For  inatancc.  the  aerpent. 
having  no  limha  wlialevnr,  would  aoain  at  flnt  aight  to  bo  lorribly 
Jiandioftpiied  ;  yet.  in  tliu  taiignageol  the  lnc<i  ?rot.  Owen,  "tt 
ran  out'cllmb  the  inunkvy,  out  xwiiu  the  IS«h.  nnt-Ie»p  tlie  jerboa, 
and,  euddenly  loosini;  the  close  cuile  uf  it»  (.TOuoliing  'pinil.  It  can 
^ring  into  tJiU  air  and  cpire  the  bici  on  the  wing."t  Here  «o 
have  the  ajiiiul  »prin(t  in  nature  befuro  it  wad  dovinvd  by  Tniin. 
Flying  animala  aoem  to  conform  remnrtabij  to  this  law.  Thus 
we  have  birda,  like  the  |iongnln.  whioh  dlvoand  awiin.  but  cannot 
Hy  !  olbore,  like  the  gannul,  which  dire,  awim.  Ily.  and  walk: 
Otbora,  liketliBOttricb,  which  run,  but  (Jtti  nultlior  tly  nor  awlm  : 
•nd  numberlesa  kindc  which  vnn  Ily  wvll,  but  have  only  alight 
pedeetrian  powcra.  Man.  unaided  by  meclianiiimii,  caii,  as  wo 
liavo  aeon,  walk,  run,  awim,  dive,  and  jump,  and  peitonu  ninny 
romarkftble  fcata :  but  for  flying  in  the  air  bo  u  atwolutely 
onDtlod.  All  bla  attempt*  (and  there  havo  been  many) 
bave  ap  to  the  preaent  liecn  nnaucccaaful,  whether  or  nol 
he  bos  availed  himself  of  oiochanlcal  aid*  to  liia  nwn  bodily 
powere,  It  <■  aald  that  a  certnin  man  Ktted  himeelf  witli  appamtua 
in  the  time  of  Jamea  VI.  of  Scotland,  and  actually  precipitate 
himuoU  from  the  cliff  below  Stirling  CaBlle,  in  aighl  of  the  king 
nod  hia  courtier*  :  but  the  anparatua  collniMed.  and  he  broke  his 
leg,  and  that  wa*  the  end  of  the  eiporlmont.  But  why  ahould 
not  man  Ay!  I(  ia  not  that  ho  doca  not  doairc  to  do  ao.  For 
every  detilxeo  ot  our  precnrioiia  Brltiah  <^ltmnle,  when  he  baa 
noticed  the  ease  with  wliich  ^waltnna  mid  other  migratory  bird* 
Ily  off  on  the  approaoli  of  winter.  hundreilA  mid  even  thouaanda  of 
miloB  to  the  eunny  louth.  must  have  wished  heeonild  do  the  Mtmo. 
ChM  rcaaon  why  wo  cannot  fly.  ci*un  with  artificial  uiU,  biicIi  n* 
wtnin,  1*  t,hat,  ai  in  the  cbmi  of  the  penguin  »'  the  oatricli.  our 
bodily  mocbanlinti  ia  apeciallaGd  and  our  moacular  power  diffused 
in  olbur  diieotiona,  so  that  we  could  not  actuate  winga  of  aoSicient 
area  to  carry  ua  even  if  we  had  tlieai.    M,  de  Lucy,  a  French 

*  M.  Normand,  of  Havre,  is  building  for  tJie  French  novom- 
ment  two  torpedo- boate.  eaeb  having  a  dl«phiceeaeDt  of  i'25  lona 
and  3,117  effisctive  burve-power,  or  '.^I'T  h.p.  per  ton  o(  rlisfilaoi- 
noiit.  This  b  otiuiralent  U>  I  h, p.  per  1 0^1  b,,  and  in  still  within 
Om  JlmiM  of  weiffht  pormiaaiblo  for  ueriul   Sigi)t.~-8ee  Tima, 

tJ^tt^pvwoa  "Aabual  Laamotiait." 


naturalint,  hH«  shown  that  the  wlng-ttraftof  fl/ing  aaiinala  vanoe 
from  about  IS  munre  feet  per  pountTof  weight  in  the  gnat,  and  flvo 
■quBK  feel  in  the  awaltow,  to  bal  t  aMjuate  foot  pet  tKnind  of  weigh" ' 
in  the  Auatralian  cmac.  which  weigh*  Ullb,,  and  yet  fliea  well 
T(  he  were  to  adopt  the  loai  or  a inalieat  proportion.  amaB>re«glun|_ 
\'l  atone  would  roqulrea  giair  of  winira  each  of  them  lift,  long  by3(b,l 
biooil.  or  double  the  area  of  an  ordinary  room  door,  to  cairy  bitOrJ 
without  Hiking  inlo  aewuM  the  weight  ef  thowinga  themaelve*.  In 
flyingbinU  there  isaetrongtrfimdaTrangemRnttoaeeure  Arm  points 
of  attnchment  for  the  winga.  and  a  deep  bee)  in  the  breaat'bone,  I~ 
which  the  large  pecUirnl  niuBclen  are  eoCTired.  Think  of  the  winjj 
I  ha*n  (IcacrlUxl  and  the  obacnce  of  pivoU,  keel,  and  niuacle*  i 
man,  and  ft  will  be  tolerably  obrioua  why  he  cannot  fly,  ovwi  wib 
arlitivial  wing«.  Kut  It  might  bn  contended  that  a  man's  etiMia" 
ie  in  his  IcgB  rather  tlmti  iii  hi*  arm*,  and  that  it  ii  coooeival 
that  a  BUGocsaful  flying  ap|>arai>u«  inikrht  bo  made  if  adapted  to 
the  moat,  tnatend  of  the  leaat,  favourable  anpllcatlon  of  hi«  bodily 
■trengtb.  According  to  l>.  K.  CUrk.*  a  lalniirer  working  all  day 
exert  on  an  averngo  -13  h.p.  The  maximum  power  of  a  very  atrong 
■nan  for  a  very  abort  Umo  la  -411  b.p.  Aecordmg  toUr.  Hnugbtoii,t 
the  oamnon  in  a  boatrace  el  ono  mile,  row'ed  in  seven  minotea, 
exerted  eneh  ^  h.ii.  Sup|>oee  we  take  the  rowing  caee  a«  the 
maximum  mointninablo  for.  say,  seven  ininutoa,  by  a  man  weighing 
lesib.     Then  in  flight  ho  wouUl  hai-e  to  sustAln  a  weight  of 

'^=6*01b. 

|ior  horse  power  everted,  betudai  the  weight  of  the  apparatua. 

Now,  u'o  ahall  find  Inter  that  no  birdH  tiipport  even  half  that 
welclil  i*r  homo  jiowftr  which  they  have  the  power  to  oxort,  and 
that  recu'it  aero-plaue  ox|)prlmcnl*  prove  it*  impot<*ibillty.  On 
the  ground,  therefore,  that  ho  i*  too  heavy  in  proportion  to  his 
atreiigth,  it  i"  cloiir  llmt  man  \*  unfitted  for  flight,  u  well  as 
becnuae  bin  limbfl  nro  not  uduploil  (or  it.  It  doea  not  follow,  how- 
over,  that  by  aid  of  mechaniimiB  apart  from  lit*  own  body,  and 
worked  by  power  indojicodont  of  his  own  etrangth,  man  may  nob 
imitate,  comiieic  with,  and  oven  outdo  the  fowlv  of  the  «tr.  Lob 
un  consider  a  few  facts  showing  what  birda  can  do.  A  gannet 
hovers  in  the  air  above  the  sea.  Suddenly  be  nearly  doMt  bis 
wings,  (iwoous  down,  and  with  a  splash  diaapjicars  below  the  aur- 
foco.  Shortly  after  he  reap)iears  witli  a  Sab  In  hia  mouth,  which 
he  awallowa  in  a  few  i^ulpa  :  then,  after  swimming  on  the  lorfaco 
«  little,  ho  renm^enda  inio  the  air  to  reiwat  the  operation.  The 
Awallow  H*c*  Iniothcair  withalew  rapid  movements  of  the  winga, 
thou  alidea  down  as  tliongli  on  an  aerial  swiUihback,  and  tbea 
up  iigiiin  till  hu  nearly  roacbea  hia  original  height,  or  lie 
pirolw  round  hy  raising  oni"  wine,  Ulie  a  runner  rounding  a  ourv^ 
The  condor  vulture,  which  mca.iuros  somotiiu(w  IMt.  netiwa  thd 
wing*,  will  fly  upwarda  till  .juito  out  of  sicbt.  A  flock  o(  evanea 
bave  boon  seen  migrating  at  a  height  of  three  miles,  and  pro- 
ceeiliug  iip|uin)(illy  without  any  movement  of  the  winga.  Tli* 
pcrcgrinu  falcon  will  swoop  down  upon  a  |iarliidge,  and,  miwang 
It  by  a  doublinu  movement  of  the  latter,  will  alido  ujiwaida,  thoa 
converting  hia  kinetic  into  new  potential  energy,  lie  will  then 
turn  and  dcaccnd  again,  thin  time  securing  his  prey.  Mr.  J.  B. 
Ilariing,  ono  of  Iho  j.rmcipal  British  ornilhulogicaJ  aiitlioritle*. 
baji,  after  careful  InvoaciKutlon.  arrived  at  the  conclusion  that  tl>e 
■ije*d  of  (ali'oii*  in  full  ffiglii,  I*  about  60  milefl  per  hour.;  Mr, 
W.  B.  Tegetmeior,  anoinor  well-known  authority,  give^  the 
t'usullti   of    n  number  of   experiment*  on  the  aiioed  ol   homing 

iiiguoHB,  m.i'le  under  the  ■ospio**  of  the  (lulled  Countle*  Flying 
!lub  in  iHSX  The  avemge  a|ioed  of  the  winner  in  ix  ranca  won  3tt 
niilca,  and  the  ninximam  AS  miles  per  hour.  The  gniateal  dialance 
flown  wo*  *i!l  mllca.  The  albatross,  the  liirgeel  wob-foolol  liiitl, 
HiCfiauriiig  Boni<i[lioca  I'ft.  from  tip  lo  tip  of  wing,  nnd  weighing 
up  to  "JOlb  ,  frciuently  »ccom[ianlc»  ocean  alenmers  from  Ihe  ('ape 
to  Melbourne,  a  dititanoe  of  Ii,.'ii'l'i  knots,  without  being  seen  ta  rvet 
on  the  nay.  An  Americnu  imtiiraliMl.,  Mr,  .1.  l^ncoater,  who 
sfient  no  loss  than  five  yeanon  the  ue-t  coHci  nt  Klorida.1  ia  older 
to  atady  the  habita  of  »i}uatie  and  other  binU  wKleh  treciueal 
thcao  anorca,  arrived  at  the  (oUowiag  conuluaioae— vie,  :  Tliourb 
all  birds  move  their  wlngsKiiiietimoa,  many  can  remain  indellnilely 
in  the  air,  with  wings  extended  and  motionlew.  and  either  with  or 
without  forwanl  moveuioni.  This  he  calls  "  soaring  "  The  wiog 
uton  of  soaring  bir>]«  varite  (rum  one  to  aliovo  two  aqnaro  foot  per 
ponnd  of  ireight.  The  larger  the  wiiign  )ior  pound  ot  weight,  tbe 
greater  the  [lower  to  soar.  The  hmvier  tho  bird,  the  *t«aidler  hi* 
movemonta.  Soaring  biids  uUnys  fnce  the  wind,  which,  if  tlKQT 
do  not  move  forward  or  downward,  must  not  blow  at  a  Ires  B|>e^ 
Ihan  two  to  fl>'e  miles  |>er  hour.  Mr.  tiincaster  specially  wntchod  a 
llockofbuxranlt  about  30(1.  above  hia  boad.  waiting  for  him  to  leave 
the  body  of  a  dead  [jorpoine.  Th«ir  wing*  were  about  Hft.  from  lip  to 
tip,  nod  Iheiruveragew'ftght about 6tb.  Durlngthreehonraat  mid- 
day, when  the  wind  wtiich  they  faced  was  very  strong,  they  flapped 
thnlr  winga  about  'JO  timoa  each.  Idler,  during  two  hours,  when  tJia 
wind  had  aubaldcd,  tlioy  never  moved  them  at  all.  Mr  Lancaster 
timed  frigale  blnla,  and  found  Ihcm  able  to  go  nt  the  rate  of 
100  mile*  per  hour,  and  that  on  fixed  winga ;  he  (a  of  opinion  th*t 
At  all  evonta  up  to  Ihnt  spued  they  can  flyjnet  a*  fast  as  they 
please.  He  says,  further.  tbaL  the  earns  birds  Mb  live  la  tfae  air 
a  week  at  o  time,  aight  and  day,  without  bouehing  a  rooM,  and  tlwt 
bnixorda,  emnea.  and  ganneu  can  do  tho  aame  for  eeversl  koura at 
H  time.    The  nbaei  vod  facta  relating  to  the  phenomena  of  fli^it 

*  >'  Rule*.  Tablea,  and  Data."  pp.  119  and  720,  by  I).  K.  Oaik. 
t  "  Animal  Moehanica,"  by  I)r.  Haugbton. 
t  FiAl.  iJooombor  .VlBOl,  p.  860 

3  "  rroblem  of  tho  Soaring  Bird,"  American  NainraUa, 
pp.  I,05Q.t,16-.>. 
II  fiiU,  Janniuy  ^,  ISSJ,  p,  lU. 
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»re  «litl  but  ^-ery  imperfectly  understood.  That  a  bird  should  be 
kMh  to  miiintain  a,  downuan)  pcmuuro on Ihc  Air  gitlRcloiiL  to  conn- 
Iw&ot  tho  cffopt  of  ltd  own  woIkIiC,  anil  a  bnolLwtinl  (iremiire  mifli- 
ciniit  to  form  lt«»lf  forwit.nl  at  «uch  Bpeeda  ■>  I  hnvo  iiamwl,  «e«tiiii 
irond«rful  «noii;(h  wlmn  it  it  known  thnt  it  continuously  operatwi 
it«  wln]{«  1  but  that  ic  F<liiu1d  be  able  Ut  do  the  aamc  n-itbout  any 
muMulnr  movcmont  nt  all  iii  almost  incomprehonaihln.  It  iccina 
to  bo  an  inntunno  of  the  iitupcniion  of  Ihn  lawf  of  frravlty  and  of 
tli«  aiatcuQG  of  Cfluac  without  ofToct,  and  of  ctToct  witliouC  <:niiiMi. 
It  u  not  a  CJVR  of  flotation  llko  a  hallooo,  lor  any  bird  lalU  (o  the 
earth  like  &  alone  wben  nhol.  Mr.  Lancaat«r  saggwU  that  tho 
bird'*  own  weight  in  the  fo^l^o  which  onnblcn  liiin  to  c^uiinuraal 
th»  olTool  thereof,  but  Ihit  oxplanation  in,  1  ponf««,  beyond  my 
oompvehenvion.  It  amms  tn  mo  that  for  ovory  pound  of  hia  weight 
piOMlnj;  <lownwardi>  thorn  miii"!  bo  an  n^ulvnlent  foiWO  prcdmtiit 
upwardB.  Thia  eaa  bn  jirmtucod  only  tiy  hi«  );iv(ne  downwn.rd 
motion  la  the.  nir  |>ro^'lou*ly  at  reRl,  or  by  tit»  arre»linK  (irevlou* 
motion  of  air  m  an  ujiAuiii  direction.  The  latMr  alternative  ■»• 
voItm  the  suppMitioii  lliat  the  uir  i-urrcnta  which  Roariii);  binlw 
faeo  ar*  not.  aa  Mr.  Ldnconlcr  bolicvc*.  olwayi  lioriKonuil.  but 
iBiMt  bave,  W  Bomo  cxlont,  an  upward  dirnction.  If  n  |jaraehutc 
wsro  fatljng  in  a  RurrcnC  of  nIr  which  wna  niovlnj;  u[iward*  at  the 
Mme  rate  oa  tho  parnohuto  fell.  It  would  obviouiily  retain  It*  lovol, 
yet  gravity  wouiil  bo  actliiR.  So.  i(  !i  bird  with  eiMnded  wiiiuK 
woro  alidln^  down  a  etroaiu  of  uir  which  won  Mnding  upwnrilB  nl 
th«  aaras  anKl«  and  sauio  velocity,  tho  phonomenon  of  Eonring 
would  b«  produced. 

(To  U  ecrntinwA.} 


BUSINESS  NOTES. 


OomiMralBl  Cable  Computy,— A  iiuorlorly  dMdoiid  of  1|  por 
cent,  b  nnnouncnd,  juiyublo  i>ii  tlio  '■''id  ptoi. 

Waatam  and  BmalllAB  Talexraph  Company. — Tho  rpceljita 
for  tho  wcok  «ndod  Si)|<l*iiihoi'  ^  vtri;  tl.IHfl, 

B«wi«ia,  —  The  lurvcyor,  in  hn  monthly  io[iort  to  tho  LcmwI 
Board,  etauw  that  all  tho  itroot  lnin[>*  arc  now  ^uppllod  wiLli  tho 
eleetric  tight. 

Iba  Brltlah  Aaaoolatloo.  —Tho  Town  Council  of  Ijiawich  have 
rMOlvod  to  invito  i,ho  Biitiah  iVaaocintion  to  hold  its  meeting  for 
tSWiailpawich. 

WoI'MrhaBpiott.— The  Town  Counoil  bare  reodved  formal 
aanctlon  to  borrow  £1,928  for  the  purchosoof  land  (or  the  pur|>oiws 
of  electric  lighting. 

Taanton. — The  Tnunton  Corjtonilion  ore  now  propatccl  to 
rocoivK  n|)pli(.'ittianB  for  electric  ligiit!n|/,  nnd  Ibey  will  bo  rcndy 
to  Biip]>ly  oloctrioity  oftor  the  ;«)th  inst. 

8t«aotioiue. — Mr,  Bone  Fiig^egMd,  fit  a  meotint;  of  the  Local 
Bonrd  on  Tueoday,  that  u  ihcy  wore  going  to  light  the  Town  Hall 

a  electricity,   tna    lamp  at  tho   entrance  Ehoald    ba  nimiUrly 
iminntcd. 

Appointment.— It  is  stated  that  one  of  tho  electrictnna  trainod 
vnder  Mr,  \V.  Chow,  M.I.E.E,,  at  tho  old  Blaokpool  Corporation 
Enectricxty  ^VorkR,  haa  boon  olforixl  a  jioiit  of  otoctilcal  engineer 
to  an  initallalloii  iri  ti  I<iu)c«>ihivo  l<>w". 

lUalKoatlon.  —We  are  Informed  that  Mr.  It.  Tiirnbiill  ha>  re* 
ugncd  hi.i  position  with  tho  Now  Zcalaiid  Elocitrirjil  Syiidlcal.0, 
LiniiuiJ,  >iid  tlie  IJulchor  Coiniiany,  Miii  ihal.  hia  ii'ldr(u«  in  tiiluri.' 
will  bo  CuMoiu  Houau  Quay,  WultiiiKton,  Ni'w  Z-.-iiliimi. 

Worcvator.  — Tho  Highway*  and  Iliidgcs  roitinilttoa  of  lliO 
Worcoloi  t^ounly  C^ounuil  have  gmtiWl  Ino  apfilioalion  mado  by 
(he  t'or|>oratiori  of  VVuruoolur  fur  (KirrniMion  to  bruak  up  tlie 
Miilvcrn  H[id  Worceeter  road  fur  the  laying  of  eleclrio  light  eaain*. 

Zamboala.— A  contmct  wiL>i  (o  be  Kilned  ye«t«rday  between  the 
Portu]|;ueiHi  <iovenimonb  and  the  Zaniboai  Goui[.>any  lor  the  Inyint; 
of  Btubmariiie  oablo  hxtatabliah  toleKrHphlc  communii^ulion  with 
Zambeoia,  und  for  the  oonulruction  of  land  telegraph  linea  m  that 
region. 

Whichoomli*.— The  mieiMiyora  have  voted  that  tho  lighting 
inspeotom  utould  make  a  trial  of  oil  illuminntian  for  tho  atroola 
tiuUad  of  goa,  about  which  aomo  diaputo  boa  nriacn  with  tho 
gna  company.  Bleotric  lighting  doe*  not  appour  to  have  been  cou- 
aidorcd. 

BkBger.— At  a  meeting  of  the  (^ty  Council  Inat  week,  tho 
ocooantaut  reported  that  trie  eatlnifttod  cnKt  of  iiaititing  pHitH  ot 
the  reading' room  and  tixing  «lootric  coiniiiunication  between  the 
rwdlng-room  and  houae,  elu.,  would  be  about  £1!!:  Itwoa  resolved 
that  the  work  be  done. 

Sradtord.— The  Corporation  are  inviting  tenders,  to  be  tient  in 
by  Tuewisy  next,  lor  the  supply  of  switohboordo.  I'tana  and 
•peeifications  may  be  sevn  at  tho  oiHce  of  tho  eleotricul  engineer 
kt  (he  Town  llall,  Bradford,  or  copiea  may  be  obtained  on 
payment  of  one  gumca. 

City  and  Soatb  London  Kollway  Oompaoy.— The  roceipta  For 
t^e  week  ooding  September  lu  were  £7^1.  against  L'TliS  forthoaamo 
period  iMtycar,  ora  decMaaoof  tXi.  The  total  rcceipta  foi  tho 
•MOnd  haJl-yMT  o(  IS93chowBD  (ncrcoae  of  £12!)  over  thoao  fur 
lbecorrr.a[>otiding  iwriorl  of  \*&2, 

TondATB  for  Cabloa.— The  Secretary  of  Stat«  for  Forclign 
ASalra  baa  nwelved  from  her  Majoaty'a  Ambanador  at  Madrid  n 
OOpy  of  a  S|»&Ui  Royul  Onler,  eettjng  forth  tho  condttion«  for  the 
OOattraoUon  and  laying  ol  aubmatinu  Icloifraph  oables  uniting  the 
ialanda  of  Liuon  and  Lh  Vinayiu,  tendvr^  (or  which  on  invitod. 
Thm  ocdor  can  bo  aoen  on  perwnal  application  nt  tho  Conmierciai 


Department  al  the  Foreign  Oifice  between  the  hours  ot  II  and  iH 
daily-  ^1 

Bnrnley.— tt  wan  suggcMcd  by  Councillor  Harker  at  a  meeting 
lofit  week  of  the  Town  Council,  that  the  two  arc  lampK  in  the  centre 
of  the  town  ahould  bo  pUiRcd  hinhoc.  Alilcrman  LBneoster  tiaid 
thoy  had  not  decided  to  light  all  the  atrccla  with  electricity,  bub 
[o  aupply  It  to  the  tradeanien,  but  ConnciUor  Althain  thought  that 
the  Council  oould  surely  »o©  tholr  way  U>  pluciiig  arc  lampn  at  tho 
principnl  |.>oint«  in  tho  centre  of  the  town, 

Porlameuih  —Tho  Electric  LightlnL'  CommitMo  of  the  Town 
C<itiiiri1  Hiihinittcd  on  the  lith  Inat.  F«rtincaloa  finm  Mowra,  Waller 
and  Mnnvillo  for  payment  to  tho  contractor  for  the  erection  of  the 
electric  hgbting  ntntion  In  Cunwharl-roail  ol  the  mim  of  £600,  and 
to  the  controcMni  for  the  boiterit.  engineo.  and  electrical  plant  of 
the  >um  of  £2.500  on  account  of  the  work  executed,  and  recom- 
mcndod  thnt  auch  amounts  bo  paid.     Thia  wan  agreed  to. 

SoltoD. — A  epeGial  cicoting  uf  the  Bullon  Town  Council  was 
hold  on  Wcdneaday  to  npprovu  of  tho  proceedings  ol  the  L-af<  and 
Lighting  Comrailtcc,  which  haa  lot  contnicta  in  connection  with 
an  oitcnaii'c  achcinc  of  electric  lighting  which  the  Cor|jorntion  are 
about  Ui  ciiihni'k  iijion  Itnrrowini;  [inwota  to  tho  extent  nf  £4(),(K)0 
have  been  iipplio'l  (or  lo  Iho  Ixicnl  (lovernment  Board,  and  an 
extetiAive  «yst«m  ol  uuunH  will  very  shortly  bo  laid  In  the  principal 
thurougbfarea. 

Bath.— U  hen  tho  Surveying  Conimittm)  of  Ihe  Town  Croundl 
met  Ituit  wcok,  Mr.  HturgiH  mentioned,  iu  rc|i1y  U)  a  (jueetion 
ruined  by  Mr,  Taylor  nt  tho  prevlouM  meeting,  that  tho  testing  of 
tho  electric  light  for  tho  public  lampa  by  Mr.  Cntchoiipo  was 
carried  out  at  tho  worlu  ;  for  prorate  lignting  the  testing  woa 
done  at  hia  own  office.  He  mentioned  that  the  men  at  tho  works 
wore  doti^rmlnod  to  got  more  |Uiy,  and  In  conwquence  thecom^iany 
could  not  get  the  men  toall«nirio  their  dutyi|uiteaD  well  aatbey 
wiBhcl  they  could,     Uowever.  that  trouble  vnv.  over  now. 

Tolograpta  Aoeeuata. — An  eatimatc  of  the  revenue  and  e^ipendj- 
tiiro  of  tho  I'oal  Ollica Tel^rapha  for  the  year  ending  March  81, 
IN9.^.  biw  been  iitiiued  from  the  Treasury  ui^  a  parliauienlary  paper. 
The  total  ruvciiuu  is  ucttmated  at  £',^ri'J,S,423,  and  the  total  unpen' 
dituro  at  £'^,1)8^,7^9.  The  jiercontuge  of  total  expenditure  U> 
X.oXa\  rcvonuo  i*  I0«M1,  nnd  there  is  estiiuatod  a  deficit  in  the  not 
rovcnuo  ol  ji;i.'r>.;i(ii>-  Tho  pereentAge  of  salariw.  etc.,  to  total 
revenue  la  C7'll>'>-  The  (wtiinnUd  cost  of  telegraphic  oiilcnalon  is 
£!Ni,9»<0,  tho  actual  coat  (or  tiiu  year  IN!)l-!)-J  having  been  £1.'>0,3>I3. 

DomiMi  and  SnUtb. —Owing  to  tlio  increasing  demondi  for 
their  manufncturca,  and  recognising  the  desirability  of  neraonolly 
cnnaulting  tholr  friend*  both  in  London  and  the  provincoa  na  to 
(wrtii'idnia  of  thttlr  twiuirenienta,  Mewrs  Doruian  and  Smith,  on 
tho  (crminstion  of  tbuir  n<;reoment  with  Mr,  M.  Ft.  Wood,  have 
placed  this  depnrlmcnl  under  tho  contcol  of  Mr.  A,  H.  Dormnn. 
Although  occupvirtg  Che  pre^nt  l^ondon  ojfiee^  Mr.  Dorman  will 
iiiakn  perioilicat  \\ii\*,  (o  the  chief  centres  of  the  etectcicol 
liiduatry.  and  alao  bo  in  conatant  communication  with  their  head 
ollicc  Hnit  H'oik*  in  XI ancliOHler. 

Blaokburn,  —The  Town  Council  on  the  7th  Inst,  adopted  the 
(otlou'hig  minute*  of  tho  nasCcnimillei! :  "That  In  the  event  of  the 
Town  Council  authoHaing  thla  committee  to  proceed  with  the  oX' 
l^naiiTii  nf  ti>c  g.vwork?,  n  |.>ortion  of  the  No,  I  gn«worke  be  ueedoa 
a  temporary  »te  for  the  electric  lighting  instntlatjon,  and  that  it 
be  on  instriicdon  lo  the  town  ererk  lo  iscue  ndi-ettieementa  la 
accoidancc  With  the  planr  and  a|>ecilicntions  which  have  been 
approved  by  thia  cnnimltlcc  for  the  ncccaaory  electric  lighting 
m.it-hiiici'y  :  the  noceaaniy  building  nnd  alteration  of  thegiMWorha 
lo  bcciirriiid  out  by  tho  Cor[ioration'»  Own  workmen."  Jl 

Harrogate.— At  the  (juartcrly  meeting  on  Monday  of  tho  Tow^H 
Council  tho  aub-commltteo  ropoited  that  they  had  oonferred  witll 
Mr.  Wilkinaoii  with   reference  to   hia  nppolntment  as  electrW 
engineer  M  liie  Crorporation,  and  IimI  :igree<l  with  him  a«  to  term* 
on  which   he  "houkl   preimru  and   curry  out  the   Installation  in 
accordance  with  hie  rfl|Hirt  previously  mnde.     It  wo^  decided  to 
approve  the  report  of   the  aubcommitlcio,  and  to  enter  into  an 
agreomont  with  Mr.  Wilkinaon  occordingly,  the  design  and  con. 
Elruction  of  tho   nocoiaary   building   to  be  carried   out    by  IImi^b 
borough  aurveyor,  and  the  works  of  tho  onglncoiing  do|>artinon^H 
by  Mr,  Wilkitiaon.  ^B 

Searboreagb  —At  a  mooting  of  the  B|iccial  sub -commit  tec  of 
the  Town  I  ouncll  oa  |i>  tho  i>ri)[>o>od  telegraph  wire  to  tho  South 
Cliff  Poat  Otiicu,  the  town  clerk  hud  submitted  a  draft  of  a  pro, 
po»od  letter  to  tlio  PDetmoster  fieneral  calling  Ids  attention  to  the 
iujurioua  effect  which  the  proiioaed  line  of  t«legra{>h  would  hnve 
upon  the  bouses  adjoining  tho  back  street*  tf  tho  telegraph  irirtfl 
were  carried  overhead,  and  suggesting  thai  the  matter  hod  bettor 
bo  referred  to  the  county  court  judge,  aa  provided  by  tho  Tel»- 
graph  Aet,  l^i*.  It  was  revolved  that  tho  letter  *•  dnift«d  b« 
forwarded  t«  the  Pontm.iat«r*<  General,  and  this  ra<)omsae«dation 
has  l>Mn  adopted  by  the  Town  Council. 

CarAUT, — Alderman  Carey  read  on  Monday,  at  a  meellnff  of  the 
Cwinty  Council,  a  letter  which  had  apjwwred  In  llie  Tfm«(prot«i-ting 
tigninBt  the  agreement  about  to  be  entered  Into  between  the  Poet 
Uiiico  uuthorities  and  tiie  National  Telepboaa  Company,  wbid,  ib 
was  alleged,  would  prove  injurious  to  tbe  pnblic  in  jreua  to  comet 
UopointuI  out  that  Unncheater,  LivoTpool,  and  Other  largocontns 
hod  consulted  tliomombetaol  Forliaraont in  tho  matlor,  and  sMtng 
that  it  affoctoi  them  In  the  mattor  ot  teadne  up  tholr  straeu  aria 
roadt,  he  moved  that  tlie  town  clerk  should  oonmuuiIeAlo  wlUi 
other  municipalities  with  a  view  to  titeir  taking  oomRKiri  action  i 
the  inattor.     A  resolution  to  this  uOccl  was  adopted. 

IMenMUeud  BMirle  RyndleaM.— This  Company  ws*  lo 
in  April,  1601,  to  aciuiro  piit«nta  and  ImvravwnniiRilUk  ^  '3tA  ' 
stniction  of  •ooaB.MLUUm.  »»&  ^UMni&i  V»  tMctI  wi  *k*  '  " 
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of  eloctriml  mnchmorf  man ii fact, urers.  The  nominaJ  cnpilol  wns 
£12.000,  diviilod  iitio  £li)  ■!iar«H,  but  only  MC  went  nllotod,  nni 
ol  thftl  ikuiiibor  SUO  w«r«  EMuod  U  the  runJorB  &«  tull<r  pniil.  No 
•laMmVfil  ol  alTiura  hsa  y«l  been  Sled,  bocftUBe,  it  t«  (aiiI,  Uie 
only  olfiuori  uf  Iha  company  who  appenr  to  be  able  Co  filo  the  aama 
have  l«(t  the  counlry.  Moctingii  of  cmlitoni  iwid  tlmroholJum 
wore  held  on  WcdneMlay.  nntl  Iho  compiiny  wm  left  in  iho  hnnda 
of  tho  ofTicial  receiver  Ui  bn  wound  up  in  tliit  uvuhI  mitnnor. 

UdcoIb.— The  Town  ('guncll  on  thn  Ttli  iiiaC.  conitfdoroii  n 
notice  (rom  the  lyiiidon  nnd  Bi-uhIi  I'tovincinl  moot-ric  (.iehtln^ 
Corapniny,  l.rmiMii],  *uiin|j  tli«ir  inluulioii  to  »i>|>ly  lo  the  ItoiLra 
ol  Trwio  tor  H  privixioniil  aH«r  to  auLlmriiiQ  tho  pupply  of  t'lcc- 
tm'tty  williiti  Iha  city  of  LiOLyiln  and  c^orlain  ndjnccnt  poriahm. 
•od  a  latter  Itom  McwiD.  Andiow  and  TroClcr  iwkiQK  the  ('^iptna- 
'tion  to  conavnl  U)  the  applic*tian.  It  wa>  riocidod  to  rafuM  the 
request  ieiuniuah  na  tho  ('orporation  thorainlvaa  poNumi  upecial 
focilltlo*  for  llifhtlnK  tiio  OlM^  with  «teotrirtty,  nml  nrn  (|iiitv 
piepamd  to  iind(>i't»k(i  lh«  won  sa  «ooii  m  tbty  nie  vMiafiud  thai 
tho  (riio  iiiMriwiM  and  advftntagM  of  tho  inhnbiunt«  dsmnml  Ihu 
sufiply  of  »uoh  ■  mode  of  lighting  in  the  city  and  ndjniceiit  pamhcv. 

'B^m^it — \  meauna  of  iho  llalifat  Tuwn  Council  in  <^iint- 
DlIttM  WAJihold  an  TuoMliky.  A  <|tiiuaiioii  having' ari'on  lliruut;li  Ihu 
IiroiKmLl  of  a  coinjKiny  lu  Uy  an  ovoiheivl  eleclriu  Irolloy  ByBlom, 
witli  Uiu  iHirniLMiion  uf  thu  ButhoritieH.  Councillor  H.  K,  i-lrupU' 
wowl  movoil  that  tho  i|u«>tion  bo  ■uljaurnod  *i-ir  I'l':.  (Touncillor 
Miudo  Muondod  Iho  motion.  Atdonnun  TntMiiull  nubniiltod  an 
nmcndmont  to  tho  olToct  Uiat  in  tho  opinion  of  tho  Council  tho 
cnnitruclion  o[  aa  oHiciont  tramwny  ayntoni  won  derinihio  )u<  Wloii 
AS  the  Anancoo  of  tho  brrroutfh  would  admit  of  one  buing  Ijiid,  but 
it  )iliou[d  bo  iindei'  Ihu  oontrol  of  the  Corpuruti-jn.  (.'ounc-illor 
I.iBtdr  M)c(iNil*xl  llii".  Tlw  aniendmuiit  wiu  luxt  by  n  large 
majority,  only  livi-  voting  (or  it.  Tho  orijjinal  |Jio[ioiution  wo* 
then  CAniuil  unaniniou^ly. 

Usktlng  at  BlABkiiDOL  —The  (juwtiona  of  eleolriv  lighting  and 

rood  Iraiuwkya  were  dianuiuwd  lut  week  by  tho  Town  t'ounci] 
wan  anticijiatad  that  the  uo  Ittthting  would  bo  rondy  before 
Oot«b«r,  Ur.  Councillor  Pcarwin  Hiid  Chitt  if  they  could  nialio  A 
good  diiplny,  ainountin):  lo  an  illumination  worthy  of  thoiiKanilit 
of  vuitora  oominjf  down  to  tco  it.  it  would  be  worthy  ul  ihu  rirorl. 
Tho  pillar*  wore  HMti  in  iioailion,  tliu  Uinp>»  were  goiiiL'  thraugli 
*omo  twt/i,  and  it  wan  int«<id(«l  thnt  thuy  ahould  bo  pcrlevt  buforo 
belni^  lixeil  on  Iho  |irumeniide.  Mr.  Aidimiian  t'orklnnon.  in 
movinjc  the  ndaption  uf  thi)  minuter  uf  tho  Mnrkot*  nnd  (i»» 
Committee,  miid  thnt  tho  monibor*  of  the  committee  folt  that 
there  wu  rwim  for  olac;tri?iLy  nnd  xv.  and  they  hoped  thai  oIor- 
trioity  would  prove  n  •uonmi.  Thoy  did  not  tliink  tho  doinand 
for  ^as  had  roochod  ihc  in&Kfmatn  yot^ 

M«stT«M.— A  report  from  Mr.  Wm.  A.  llry»on,  Dioctrlcnl 
flaaineer.  Glasgow,  m  rcferonoo  to  tho  miKKeition  that  the  akotric 
Kflit  ■honld  bo  introdocnd  into  UontmiMt,  wh»  read  at  il  lut-oting 
ofthc  Town  Council  an  Monday.  In  tlie  cour«u  of  hii>  r«<|>ort. 
Mr.  Biyfon  Matvl  that  ho  wm  »f  Opinion  that  it  would  bi?  neither 
■AtUfactory  nor  *K.'(>n>>inical  to  adopt  wator  ae  the  inutivu  power. 
Hu  tlierefora  siiggeated  tb«  laying  down  of  a  nmull  ccnti'ui  lighting 
*t(itiou  with  Meamenginw  and  boilers,  or  profornbly  Kaa-onfrinoa 
and  produoera,  the  toin]  pout  of  which  ho  ntimatoa  w*u]d  bo 
£6.0(>0.  or  if  a  lArtfa  battery  of  nccuniulntork  wofi  added  the  cost 
would  bo  iiicrooMid  lo  £!J,IN)0,  Dotal]*  were  aldo  civen  as  to  the 
anciiuti  coat  of  raninlonanoe,  and  Mr.  KryMii  wontR  out  a  aredit 
balance  to  the  town  uf  XXi'S,  nnd  thu  uniM  liu  wtimat«it  at  Od.  )ier 
unit,  oQuivaloiit  to  giu<  at  5r.  (ler  1,000ft,  It  wan  ogruod  to  let  the 
report  lie  over  until  a  future  miHiting. 

Dkwllah, — Tlii»  Loral  Hoard,  at  a  meeting  laat  week,  hod  under 
oonitidurutiona  lutier  from  Momr*  Koaonnd  Co..  of  Manche*tor, 
BlAling  that  thev  hod  noticci  that  the  Board  had  rofloli'«d  to  oroot 
a  lire  alarm  In  the  town,  nnd  otFtrlnit  to  ptovldo  a  double  ball  with 
tittinic*  (or  L'll.  LV  The  National  TolO|>lioiiu  ('oiu|uiiiy  wiote 
oIKci'init  to  fli  and  iniiiiiiiiin  nix  riooti'ic  b(>ll>  at  the  luldrewcn 
polntoil  out  by  Mio  cuiiiiiiitUH>  fur  tliu  xuni  of  £5  jwr  annum  (or  Aio 
yonni;  0LliVrwiM>,  t.hri]'  would  erect  and  maintain  (our  electrics 
Mile  Mid  tliriw  ttilupliono)  for  t)iu  !<iim  of  £lt  |ior  annum  for  live 
jpcore.  Mr.  II,  Janice,  of  St.  Tliomiu,  Riotei.  wrote  offarlnt;  to 
III  eleotrio  lire  boll*  in  the  hoitacs  of  1 1  manibor*  uf  the  firo  brl|[»do, 
Ulo  bella  to  tie  runt;  (mm  any  auilablo  phico  that  ni.ty  be  deoided 
OD.  He  would  a\M>  liv  all  none*Miry  wiro>,  tiellH,  ot?  ,  and  maintain 
Mime  In  n  working  order  for  Iho  •am  of  KB.  ISe.  Or  hc>  would  Ki 
boU*  to  *li  of  the  neai'Ml  dremeu  to  the  csll  alaUon  and  maintain 
ume  at  an  annual  reota,!  of  £3,  Theae  price*  would  Includo  the 
lite  Ol  ■  RtTOot  lire  alarm,  Mr.  liayldon  propM«d  thnt  Mr.  .Iamn*'i 
offer  be  accepted.  &lr.  Hcnrn  lupporMd,  and  the  motion  wa» 
carrio<L 

klgbtiBB  at  BUokbaro.  ~Wo  »r«  Informed  thftt  the  Wmt 
Kloctrii-nl  l^ngiiieoring  Company,  of  8oho  Wock>s  Thornton -roati, 
Bradford,  hare  nocurod  tho  contract  for  the  erection  of  a  coni|ilote 
electric  light  plant  at  tho  o<t«n>'ive  cotton  inilla  of  Me«Bc«.  E. 
Iloyworth  and  Bon»,  Andlay  HaII  Milta,  Blookburn.  The  instal- 
lation will  oan»l«t  of  about  TSO  lampc  of  10  c.p.,  with  Bcpuiato 
RloW'*peed  T«ittual  engine,  aupulied  by  Meanv.  Roboy  and  Co., 
of  Uncolu,  and  apecially  deaignea  for  this  installation  in  combina- 
tion with  a  diroct'dri'on  dynamo.  The  lirm  are  alio  engaged  on 
the  wiring  and  (itlinK-up  of  tho  Money  Rico  and  Flour  Mill, 
Liverpool,  owiiod  by  ^lr.  Edward  Hutchlniion.  Thia  will  be  one 
of  the  largeat  electric  liKht  ini>t»llat40na  in  oorn  mllb  in  the  North, 
and  will  ooeaiat  of  two  400- Light  dynamos  and  itoroge  tor  400 
llghto,  together  with  a  eepai»te  engine  and  dynamo  (or  lighting 
mill  in  the  daytime.  The  Wtay^  Eloctricnl  Engineering  Com- 
b»rv  iwcentur  completed  a  aimikr  inalalbtion  at  Memr*.  H. 
MadSa»(,  HaofiaU)  Float  Mills,  York.J  The  compenv  ai» 


vary  busy,  beiii"  eiit:aged  on  the  following  in^tnllationB  :  Messrs. 
Pattinson  and  Wintor,  L«m  millere,  Whil«haven  ;  Me^ra.  Nichol- 
«on  and  Birkett,  Kirton  Ltndsey,  Uainaborough:  Mw*!^  tloodnll'i 
drug  Company,  Morley i  Moitrf.  RobinBon  Kroa,,  Tuwn  Com 
Milln,  K.ithi^rhnm  ;  and  Meaan.  J.  Wigfull  and  Sons  9l»r  Com 
Mills.  Shulhdld. 

UghllngMt  Motloy.— U'e  give  the  (olkiwing  information  aup ■ 
iilomvuliiry  to  that  publUhed  In  our  last  laauu.  The  Eleotnc 
Lighting  Cuinmittoe  of  tho  Town  ('«undl  r«»>lvod  on  Aiigueb  10 
that  p^liaiiim  rhuuld  be  invited  to  bo  Rubmittod  for  the  electrlo 
liKhting  of  tho  Tuwn  Hall  and  tlio  Iwrough  generally,  aeiuirately, 
and  to»y  flOOtotheaucwMful  competitor.  Alderman  SchoGeld, 
In  moling  the  adoption  of  the  cummittee'a  rtwolution  at  a  meet- 
ing of  the  Town  (Council  laHl  week,  nid  the  oomiuitteo  had  t^kon 
no  definite  action,  ('ounoillor  Rhodea  Bot.'onded  the  motion. 
Alderuiaii  Dixnii  thought  that  aponding  £100  in  that  way  wo*  a 
woalo  of  muiioy,  (f  they  advcrtiacd  lor  competiboni  to  offer 
Bchemes,  ho  baliaved  thf^y  would  get  Ml  people  who  would  bo 
willing  to  give  them  their  othicu  and  ahow  them  acbemoa  that 
would  bo  ciiually  n.i  good  an  tho!<e  thov  offered  to  pay  for.  Ho 
found  no  other  towns  in  England  where  tliey  talked  about  having 
thv  oloctrlc  light  giving  £1(10  for  a  aohemc.  Uo  woe  not  oppoeed 
Lo  tlio  electric  light— it  might  be  advantagecuaty  applied  i  but  to 
gite  £100  for  a  Hclieino  wa*  niniistrou*.  He  propoasd  an  amend 
mont  that  the  minulos  bo  conlinnuil  with  tho  exeoplion  of  the 
giving  of  a  iirciniuin  of  £100  to  the  ?ui>c(w»Iut  competitor.  Alder- 
nmn  Uhoil«<  EioconHcil  tbo  nmr-ndmunt,  and  Hald  thoio  woro  portlM 
who  would  be  glad  to  supply  all  tho  information  thuy  rocpilrad 
without  being  paid  for  it.  On  being  put  to  tho  meeting,  the 
auiuii'tinont  wax  loxt  and  tho  nil(iut«a  confirmed  in  their  votintty. 

BdlnboiKb.  —  On  Muiidiiy  evonlng  a  number  of  prominont 
citimn^  joined  the  magLgtratcw  and  C,uuncil  of  ICillnburgh  in  on 
inejiectioii  of  tho  new  rotuio  diapofml  worka  ul  I'owdorhall.  The 
doBtructor  has  now  been  in  o|ierolion  for  aomo  three  or  (our  woeka, 
Hiid  the  reaultfl,  It  appeora,  have  been  in  every  way  saiiafnetorir. 
With  the  aid  of  tlie  electric  light,  with  which  the  work* 
are  fitted,  the  oompany  hod  an  eicolloiil  opportunity  of 
aeeing  what  could  be  donu  in  the  disposal  ol  city  cediae 
by  artilicial  means.  At  the  oIuhu  of  the  Inspoctlnn,  IiOrd 
Pi'Ovoat  Ruswl  delivered  b  short  addrosn.  He  ruualled  both  tho 
ciifuinslances  which  led  up  to  the  erection  of  the  worke— themaJo 
dithculty  felt  by  the  aulhoriticw  being  that  of  gutting  rid  latterly 
of  the  town  refu»o— and  the  chaiivcter  of  the  opiHwition  originally 
ent«rtained  towHnl*  the  dcAt'ucMr.  Eventuitlty,  however,  the 
Corporution  «aw  that  the  prolilyiii  hiul  to  he  aolv^.  and  that  had 
boon  done  largely  owing  to  the  exertions  of  Councillor  8loan.  Hia 
lordship  [Kiintod  generally  to  the  (ac^ilitie^  now  niTuril^il  for  tho 
dispo>wi  of  refuae,  nnd  touched  on  the  ({uedtion  of  the  utilisation 
of  the  xurpliiH  jMwor  in  providing  electric  light  in  tho  immediate 
neigh bourhooii  of  the  uorka.  This,  however,  woa  a  matter  that 
might  bo  further  considered  when  the  devtruoLor  scheme  wu 
further  dcvelojied,  aa  it  would  no  doubt  liai'o  to  be  by  end-by. 
Councillor  Sloan  auggcstod  that  the  surplus  i>owor  might  be  used 
In  aupplying  electriclight  to  public  baths  nnd  wo-ibhuUBoa  in  tho 
ni.<ighl>oiirhuo<l  of  a  du'tructor,  or  in  forming  an  i natal Ution  (or 
other  public  pur|>C"Vs. 

Bleotrlo  LlKbtlnc  In  Dundee. —At  a  meeting  of  the  flighting 
Comniitt«o  of  the  Dundee  Police  CommiBsion  on  the  5th  lust.,  the 
minute  n(  thei^ub  committee  of  the  f.ightingt^mmitloo  ooooerniog 
tho  lighting  of  the  streets  by  electricity  was  submitted.  It  lecom- 
uieiided  the  eroction  ol  the  following  lamp  etandarda  :  In  Nether- 
gitte,  10;  Miifmypite,  lii-e ;  Kelonii  atroot.  four;  Commercial- 
street,  eight ;  Costle-Btreet,  three;  Wliiieh-ill-Btreot,  three  :  and 
UDion-Btroet,  thlcc  ;  in  all,  S6,  The  convener  evpUiined  that  in 
thexe  thorougbfarcK  12-1  gn^  liiuipB  could  be  diBpeiiBinJ  with.  Ho 
nleo  re|JorIed  thnt  the  oij)cii»e  of  erecting  the  lamiw  and  lighting 
the  thoiDughfareB  mentlonud  would  be  :  for  supplying  nnd  erecting 
:ill  lanipilnndard*,  £''M:  anpplying  light  the roto  at  £JI)oach.  £7^- 
l>e'liiottiig  from  Uiia  l£l  ga>  innipH  at  £1.  I'J*,  (VI.  each,  ainounting 
in  the  aggregate  to  £'iOO,  there  wan  a  balaiiou  left  of  £1,070.  Ho 
further  recommeniled  that  the  lirat  cost  of  the  lamii  slaiidanl"  and 
their  erection  ahould  bo  Fi>rtttd  over  a  period  of  tnree  years,  Ihua 
making  nn  annual  charge  against  the  Hcheme  for  tho  Ural  thrM 
j-onra  aa  (ollou-* :  One  thml  coat  of  BUp|ilylng  and  oroctiog  lamp 
flMidarda,  £iH.1.  Ux.  Nd  ;  ox|>onao  of  aupplylng  light,  £?2tl  i  total 
£EKKt.  e«.  Hd.  After  t«kiiig  from  thnt  V£t  ena  lamps,  oi|unl  to £200, 
they  were  left  with  £701)  n»  theenix'tiditurefortheHrat  tliraeTWra 
for  supplying  lamp  standards  hiiiI  lighting.  The  •ub-oominiMM'. ' 
recomiDonded  that  tho  C^ommissiuncrs  erect  the  lampa  protidad 
tho  ()«« ComintRsiDners  supply  light  nt  n  rate  of  £20«aob,  Kio  | 
minuttt  WM  approved  of,  and  it  was  remitted  to  tho  ■ub-comnuttoa 
to  carry  tho  arrangenicnta  into  effect.  Thoy  alio  roaolvod  M  iit> 
elude  an  addition  of  l-l  Inmjis  to  tlio  eaat  and  went  alAtiona. 

LUihtlnK  at  Otaagow.  — Mr.  Mitchell,  moving  tho  apprornt  of 
tlic  nccounla  of  the  (Ina  Truat  at  a  meeting  of  tho  Town  Council 
taat  wcuk.  rvfei'i'eil  U'  the  yoai'a  ojioi'ntiona  of  tho  Oaa  and  Electric 
Lighlitig  Coinmitleo.  In  the  electrical  department  the  committ4«  . 
were  able  to  sou  prugtuas  and  reasonable  prosjierity,  lor  a  dnwll 
loBH  o(  £1.773  on  the  6m,  year**  operatjons  of  such  a  concern,  and 
tho  eiplanationa  in  the  reiwrtk  weemed  to  point  to  lucceoa  at  no 
distant  dale.  The  Waterloo  atroot  works  were  now  pr»cticjilly 
fully  occupied,  and  two  additional  engines  and  dynamcia  had  been 
ordered  to  meet  the  extra  eniiulrica  for  the  coining  winter,  ao  that 
with  steadily  increasing  busineM  thoy  might  hope  the  eleotrio 
lighting  department  would  soon  be  prolituble,  anil  odvantogeoue 
alike  to  EUppliere  and  oonaumera  in  future  years.  In  conclusion, 
the  Gaa  and  Electric  Lighting  Committee  propoaod  formally  to 
aak  tho  Council  to  fix  the  price  of  gu  at  'la.  IM.  por  1 ,000  cubic 
foot  from  date  of  laat  survey,  being  a  reduction  of  3d.  from  hut 
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?a»T'»  prim,  nnd  tn  Mntlnno  the  price  of  electric  currant  at 
d.  por  iiniti  the  wuno  m  liuit  yonr.  In  iloinn  so  they 
iri*fiM  to  oiprcw  llioir  tenw  o(  llio  v«liinblo  work  done 
by  the  «n^inc«r,  Mr,  FouJih,  nml  Uiu  wurke  iniintiKCrH  ;  Mr, 
fiemitig.  troBRuror  ;  Mr.  Aroab,  cliwlni'til  eiifiiiiuur  ;  unit  nil 
other  officiatu,  to  whom  much  of  thiit  fovourablo  r«u1L  wns  due. 
Il  mi|iht  be  thnt  in  VMni  to  como  the  tieht  of  the  future  might 
bcooiDR  tlio  lijfht  nf  tho  pnwont.  and  tho  cmklmikKtor  nnil  aas  light- 
ing thinff*  of  tho  (uuit ;  but  howwor  thnt  might  be.  thn  cainniittoe 
trDRtod  ^ie  (k)iiiioil  would  cvor  !nl0ti>it  thoinnetvcw  clMi|i1y  in  thin 
peal  ni»nufaoturiii(;  d^paitiiiaril,  to  whidi  Ihiiy  d«volmI  munh 
time  ami  nttention,  and  in  whoae  cuntiiiueil  |>ru«)iFrily  nrxt  huccow 
th^-  would  find  nmplo  rownrd.  Mr.  Fife  Becundtid  the  luutiun, 
which  wiif  D^reed  to. 

Whltelt&v«D.-~Th<?  Town  miij  Harbour  Trun  luit  WMk  con* 
aiiiered  the  fullowin^  minut«t<  of  the  Electrio  LiKhtin^  Conimltloo : 
" 8tli  AugUBb. — Tho  turwyor  wuh  tljimted  tu  urdor  '20  elootrit.' 
molom  Ircim  MrMi;r».  Forrunti  luid  Co.  Ilth  Augu>>l.~The  on^in««r 
wiu)  nuthorlHnd  to  inako  mTniiBcmoiitu  with  IJr.  Ilopkinnon  in 
ngitnl  lo  tlio  nt.air  rcijiiiroit  nt  tho  oloctric  gencniling  ntntion. 
Botd  lotlcr,  (liiliOd  July  l'2th.  from  tho  FurneB*  Rallwny  ('oiii|iany 
In  TMpect  of  nri  eu^einent  rent  (or  th«  olectiiuiLl  cnblea  croDKiiiK  tho 
Furaets  Railway  lit  (.'OAohroud  lertil  c'ro««in|;,  nnd  the  ciiivcyoi' 
wu  inntruct«d  lo  reply  thut  nu  eosomBiit  uhsiee  wan  •iiie  m  rengie'it 
of  this.  Road  lettc^r.  dnted  lOth  July,  1893.  Irgm  Mr.  Iletm,  in 
repeat  of  an  (^(ucmont.  rent  for  croHinji  the  nfch  of  a  colhir  near 
the  ra«tlo  }Jau\.  i'oi'kicklc,  tho  proiici'ty  of  Loid  LodkUIo. 
RMMniTnondnd  thnt  t!io  Icrma  knd  cnmlitinn*  a*  wt  forth  ia  Lhn 
Istlor  bo  nccO[>t«i).  'Jluli  Aueaot.—Tlio  Hurvoyor  aubmiUcd 
•n  Account  whiuli  he  hud  r«c«iv<M!  from  tho  \Vhlt«liMVon 
United    (iu     (.Vim  puny,     Limitod,     lor    reiNiiriii;;    iljLiiin|;u     to 

K  mains  ullcKcd  to  linve  beon  uhiiiwI  l>y  treiictiiiii;  for 
elootric  lijiht  cnhlcn.  Tlio  Kinv^yor  wile  iriBlr«<.-l«<l  to  roturn 
Dm  account,  n*  tho  committoo  do  not  udmit  nny  liability."  The 
Chairman  mnvcd  the  RonHrnintion  of  thoM  mtnuloa.  Ho  did  not 
tlilnk  there  ivim  nnythlii^  iii  tho  ininntM  thnt  called  for  obHorva- 
Uon.  They  were  ;ill  huxio  that  tho  light  wim  tui nnal  on  oo  Satur- 
day  evenin);,  iu  tiie  publie  l»Lrii|iit,  ami  lio  tlutu^lLt.  with  f-uf.-^eh«^ 
Thtt  Itghb  was  in  evury  wiiy  a  Buoc^m,  end  it  whh  very  well  tliey 
had  Rot  it  Koinit-  ^^'-  I'atliriBun  aooonded  the  motion,  whioh  wtu 
eamad  unantmoudy.  The  {'haimuui  Mid  that  tho  next  buaineffl 
wtM  to  provldo  money  for  oloobric  liffhtinic.  Ho  propotcd  that  the 
maI  of  uio  Board  be  affixed  to  lour  bondi,  in  favour  of  tlio  Cumbcr- 
bod  Dnlon  Bank,  of  HlOli  «ach,  making  a  total  of  £-J.»IXI  tliat 
vlll  be  recjuirad  before  the  and  of  tlie  inontli  l«  meet  tho  «i|>o>iKe» 
0(  baJaoow  of  euntmot ;  but  tliwy  ure  drawn  in  IfjlW  bonds,  no 
Ibsb  the  monoy  nood  only  bu  drawii  whun  it  h  wanted  lo  hand  over 
to  the  oontnuitor.  Mr.  Hiwtwoll  icoondod  the  motion,  which  vtan 
agreed  to. 

LlgbUni!  at  Bary. — On  t)in  Tth  [nut.  tho  mlnutcM  of  tho  RInctrin 
Llghtini:  Commit  toe.  bearini;  tlio  date  of  ITtli  olt.,  wer«  [ir«f«nl«d 
at  a  roeotiiiK  of  the  Town  OouiiuiL  Tbe  niiiinteH  oomurlted  tbo 
bUowint*  ro|iurt  of  the  botoucb  enifjiieor  :  "In  luiouriin  nee  with 

rsor  inBtniPtiona,  tandem  fur  the  supply  of  uloctriu  light  plunt 
BTe  bi^n  duly  advcrtincJ  for  in  rarioud  engineering  and  clocLrieal 
iournnlf,  in  nccordonco  nnth  the  oonditioni  nnd  particularn  ap- 
|)roi-cd  hy  jou,  a  fiopy  of  which,  toeother  with  tho  iio(?c»*«ty 
plan*  of  the  roinpiitnoiy  nti:n  and  ultc  of  oniitrni  xlation.  have  been 
tM>u«d  lo  (uicb  eOMtiactur  wliri  bnx  niadii  apphcatlon.  Twonty-foiir 
CDIilew  of  conditioiiM,  ulc ,  were  oti|;inii)ly  appliol  for  and  iiHue>l. 
Of  tliecB  eevun  have  been  reburiied,  <u-  thu  |fur(io«  applying  wuro 
not  able  to  uomply  with  tho  t^rins  of  thu  Bpoei ligation,  being  only 
put  maker*  of  oloctric  light  pUnt.  and  tiva  lirmn  liavu  kopt  the 
oonditiona,  but  have  not  *cnt  in  iiny  tender.  Tlio  following  V2 
firm*,  whleli,  with  ono  oxco|ition,  include*  tho  p[tnci|ial  coo- 
traotora  for  niectri?  pliuit,  have  Mtnt  in  toiidor* — ii/.,  Mather 
and  Plutt,  Limiloil,  Manchester:  l^lng,  Wiiarton,  and  ftown, 
London;  C.  A  t'ureone  and  (.'«.,  Newcai>tlo*on-Tyno  i  Mnn> 
ohenler  Kili  ion -Swan  Coin|Hiny,  Manch«'>ter;  Jobnion  and 
rhiihpa,  Kent;  Siomona  Itruo.  and  Co.,  Limited.  London  ;  the 
India  Rubber,  Gutta  I'eccha,  and  Telegraph  ^^'orkB  Oiinpany. 
Limited.  London  and  Silvcrtown :  Woodhouso  and  Rawson. 
Limited,  Manchcter  i  Cionipton  and  ('o..  Limited.  l»nilon  : 
Bru*h  Rlectrintl  Enelnecrina  (Toiiijiany,  Liiiiiuid.  I.Ando>i  i  J.  H. 
HohiiM  nnd  Co,,  Nnwcaetl»4>n<Tyno :  John  Kowlnr  and  Co, 
Limileil.  U-vrls.  Thewi  tendorn  nro  now  before  yon-  It  wilt  Imi 
in  tbe  rpmenibruncu  of  the  couiuiittev  that  the  conditions  ttdt  it 
optional  with  tho  VArioue  oontrnt^ton  whuther  they  should  lender 
lor  * continuou* '  or  'alternating'  current*,  im  alao  Ifio  kind  of 
miKinea  and  dynnmoa  to  be  omployod,  giving  tho  rcowin*  for  tho 
adoption  of  tho  '  iiy*tem '  and  type  of  machinery  which  they 
rocoutmsnded.  Thia  loavca  tho  roportu  and  tender*  to  witio 
that  it  will  be  neoo8*ury  for  a  rjueful  anniyii*  of  iJio  t«iidon 
to  bo  miule  bofor«  any  oomiiarLiona  can  be  made  an  to  tho 
Initial  uost  of  the  worbin;;  expeoeos  hereafter.  This  is  h 
matter  not  only  rdjuiring  so  much  eure  and  time,  and  also  «> 
tboeodgh  a  knowledxc  of  t^o  aubjoot,  that  it  ciui  only  be  dune  by 
one  trained  u  an  oloctrical  engineer,  and  it  rcmaina  with  tho 
committee  to  determine  what  coursi  ahall  be  adopted  ;  whether 
(1)  thoy  will  call  in  an  enport  to  aniUyio  tho  rejiorUi  and  tender* 
and  report  to  thoin  an  to  the  one  ma*t  applicable  to  tho  borou(;h 
((laying  a  f<te  fur  »ndi  cinniinntion  and  report):  or [^)  whether 
tlior  will  at  ooou  appoirit  a  |Htrniaiio»t  ^ileclrical  engineer,  who 
■hall,  in  eonjanctioo  with  myself.  ctLrcfnlly  examine  ttie  tcndora 
•ml  report  (the  commitloe,  on  recuipt  of  ■uob  report,  if  thought 
Beot—wry.  to  |iay  a  fee  to  an  expert  to  eonfirm,  or  otherwise,  the 
r^iort  to  bhoni) ;  or  (3)  whctlior  thoy  will  appoint  a  comuUing 
ei^lneor,  on  comnoifliiOR,  to  wboni  the  whole  of  the  plana.  re|>ort*. 
fpeclficatlont,  and  twdv*  ahall  bo  handed  to  report  upon,  and 


who  nhili  have  full  charge  of  the  works  from  the  commencement 
to  tho  completion, "  !t  wn«  rtnolvod  that  an  electrical  ooginoor  be 
advertised  for  at  a  winry  of  C2(KI  per  annum. 

Telopbony  at  Glaasow.  -At  a  meoling  of  the  Town  Council  on 

7th  in5t..  Councillor  Starke  moved  the  adoption  of  the  luinulos  of 
the  !^|>edfl!  Committoo  on  Telephone  Service  The  minute*  de- 
tailed the  tlc[>«  l.tkcn  lo  procure  a  telephone  lloenMI  from  tho 
l'uHtninater-<.:eneinl,  nnd  alHo  nliudod  to  tlie  consideration  of  tlio 
question  of  Milectlng  iin  engineer  who  could  be  con»uUed  by 
tlio  Corporation  with  rufurenco  to  thu  propowd  telephone  Mrvice. 
li nil le  I'rim rose  moved  as  an  nmcndment  that  tho  application  to 
the  i^o^tiiui^ter  be  approved,  but  thnt  the  otiicr  portions  of  the 
minulcfi  he  remitted  back  lo  the  committee.  He  contended  that 
all  the  committee  wai  Inatnictod  to  do  wu  to  make  tho  applica- 
tion to  tlie  Poatmaaler  f-enoral.  nnilio  riraham  aeoondod  tho 
amendment,  holding  that  the  cominitceo  liad  exceeded  it«  powen. 
The  Council  had  not  coinmitled  itself  to  the  principle  of  whether 
or  Dot  thoy  shouUI  go  in  for  a  mutiictpnl  toluphone  syslcm. 
Councillor  <'oli)uhoun  said  hu  could  not  undurslatid  what  Baitio 
firahnm  mount  whon  ho  said  that  tho  Town  (ouncil  had  not  agreed 
to  tho  principle  of  facing  a  municilial  tolophono  nyatem,  bccanao 
if  there  wiw  one  thing  clearer  than  another  the  *tep  wlilch 
tlie  Town  Council  took  in  antboriaing  the  conimttteo  to  npply 
for  a  liconso  wnM  a  dixtinct  Hninnation  of  tho  principle  thnt  the 
telephone  in  Clasf^uw  might  vury  well  be  luunivipaliMxl,  Those 
who  aupporlod  that  ngrocd  Ihnt  tbe  lelophenus  ought  to  bu  in  the 
hand*  of  the  (iovornmont,  Thoy  cjuito  recognised  that  the  tele- 
phone system  was  not  u  purely  municipal  roatt«r  :  but  tliol  wan 
not  the  t|uestion  thoy  woro  facR  to  face  with  to-day.  Tho  jioai- 
t  ion  of  the  nintlcr  wai',  brio  Hy.  that  the  I'oatmnatcr -(General  had 
given  n  license  to  tho  National  Telcphotio  Company  lo  carry  on  a 
tclupbonic  system  in  Citangow  until  tlio  year  |{))1.  At  llio  time 
when  thnt  license  was  granted  licenses  wore  bving  granted  freely 
to  ovorj'body  who  applied  for  them,  and  as  a  matter  of  fact  there 
wni>  another  liconnce  m  (Ihugow.  and  if  ho  hiul  stuck  to  his  ticonto 
and  carried  nn  hi*  boaineae,  the  rente  would  not  hnvo  boon  any- 
thing like  what  they  were  to-diiy.  As  a  matter  of  fact,  he  had  a 
telephone  from  the  other  th^cnaeo,  nnd  he  waa  enablvd  on  that 
account  (e  ninku  IvrmH  which  wore  £7  "■'  i^S  (rhua|icr  than  anybody 
elxe  conncclwl  with  the  telephone  com|uiny.  That  being  eo, 
they,  as  a  municipality,  would  bo  foolish  if  they  did  not, 
in  tho  exercise  of  their  rights,  go  to  the  I'ostmaBler-C-eneml 
and  Hiy :  "  lilve  u*  a  liceneo :  we  have  as  much  right  to  a 
license  aa  thia  tclephotic  comiinny,"  If  Ihey  (ptl  it,  they  diould 
adopt  the  beat  «y>lei»  Thoy  abouki  lay  their  telephone  ayalem 
for  the  city  on  t!ie  twin  wiiw  «yal*ni.  iiml  when  )>00plu  liiw  had 
ex|iorionce  of  this  they  would  Imvu  nuthini!  to  do  with  the  eucting 
«ysicm,  which,  as  at  present  used,  ic«uli«l  in  the  user  hoarinff 
cs-crybody'a  ninaaiiire  but  the  one  that  ho  wanl«d  to  hear.  Whether 
f-hiagow  got  a  licoiiao  or  not,  thn  (lovemment  woold  not  be  pre- 
vented from  tukiiig  ovitc  the  a]-atom  In  1011  if  thoy  co  doridoil : 
anil,  indeed,  a  moniclimttty  wouhl  be  mors  naaily  deidt  with  than 
a  private  comunny.  The  Town  Counoll  would  simply  »itultify 
ibaelf  by  adopting  the  »<iieii<litient.  They  were  under  a  detri)  debt 
of  gratttudo  to  (.ouneillur  Stnrke  for  the  iminanio  labour  no  had 
taken  In  this  inattor.  and  for  the  prtwuro  ho  had  brought  to  bear 
on  the  (loverninent.  The  l*o»tmo«ter(Jencml  dared  not  now  rofuao 
lilaagow  a  telephone  license.  After  further  discusalnn,  tho 
inlniittiH  were  amondod  ao  a*  to  rend  that  no  engineer  aliould  l>o 
en^aueil  till  tho  answer  nf  tbe  Oovornment  to  tbe  aiipllcation 
ahouM  have  bovu  recotved  and  a  aolution  thereupon  have  been 
come  to. 

Borrow  LlsbtlDK.  — Tbo  subject  of  electric  lighting  ciune  up 
again  for  crjiii-tduiation  nt  tho  monthly  mooting  of  tho  <'-oanty 
(ouiicll  on  the  4th  inat.  In  aocoidnnco  with  notice.  Councillor 
Smith  muveil  ;  "  Thul  in  order  to  nvcertnin  wlietboi  there  bt  any 
deuiuiid  for  the  electric  light  a  circular  be  sent  to  each  huusoholilor 
in  tho  cenUe  d  tlio  tow-n  uking  them  Ui  etnt*!  wliotiiur  they  would 
bo  orciiarod  lo  lake  a  supply,  and,  if  so,  to  what  oxtcnt."  He 
wild  nlt«i'  tho  eoiisl'lornlde  longth  of  time  bo  hrid  occupied  the 
Council  on  tlio  two  proiious  ocoasioni  in  which  ho  had  brought 
the  electric  light  <|ua*tion  forward,  it  was  not  now  noccsaary  for 
hini  to  take  morn  Uian  one  moment  in  pro|ioBintt  hia  motion.  So 
far  as  thodiscuwion  went  on  tbe  two  |irevioua  occasionn,  and  so 
far  ns  he  had  bad  theoppuitunity  of  getting  thoopinions  of  mambera 
outside,  there  ai^etnvd  to  be  a  grvat  uniuiiiuity  of  opinion  an  lo  the 
many  advantage*  obtainable  ovur  other  sorts  of  illumiuation.  Ho 
would  only  (loint  out  that  thu  isBuo  soomed  to  be  u  to  whether  the 
proaentwasnnopiiortilnctimoornol.  The  cbicfohjoction  before  to  tho 
schonic  pro|ioaoil  ww,  that  although  it  had  licen  succc«*ful  in  other 
lowna.  Kiirruwwnain  a  diTlorontimaition  toother  town*,  and  If  It  waa 
eslablisbwi  here  tburo  would  bo  no  demand  lor  it.  That  waa  l^o 
chief  objection,  nnd  he  was  now  asking  the  Council  to  issu*  cir- 
cular* to  («at  as  to  whether  his  iiolion  that  there  would  be  a 
demand  wiu  a  correct  one  or  not,  Counclilur  Wonsbroagb 
aoconded.  Alderman  Strongithorm  auid  it  seemed  to  him  that 
T'Oancilloi  Smith  bad  rather  iiut  tho  cart  before  tho  horse.  At  tho 
laat  mooting  of  the  Council  tliia  ([iio<Mon  of  electric  lighting  wan 
thoroughly  discuamd,  and  the  Council  bad  a  report  from  tlie  Oaa 
and  Wat«r  Committee  eubmttleil  to  tliem  dealing  with  the  quea- 
tion.  At  that  time  Councillor  Smith  moved  that  the  Kleotrio 
Lighting  Sub  ■  Committee  be  authorixed  to  provide  a  pro- 
visional order.  The  motion,  however,  was  last  by  16  volo* 
to  set  en.  and  an  amendment  by  (Councillor  VVajiabroii([h 
that  the  matter  bo  teforred  to  tho  borough  engineer  for  a 
re{iort  thereon  wiu  loat  bf  IT  votea  to  aix.  He  aubmitKd  now  that 
there  wa«  no  neoeMtty  lor  jcolng  on  with  tho  matter.  At  th« 
last  meetfne  he  moved  the  amonament  t^at  a  gteivWMiAltsc&«.VK 
eleotrio  light  »»  wA  *a«^fii«.,  N»jiaa»««.  'Jwat*  ^»*  ito^sa^^ 
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danuuid  wh>tave«-  for  it  in  tlio  town.  Thac  teemed  t«  be  the  view 
taken  br  the  Cgunc'il,  judging  by  the  inrf^  number  who  votad  for 
Um  amendment.  Th<^y  hod  dona  Ibis  (irenouilv— 2IUi  October, 
1800— and  t^ircumiiAni^cw  hnd  not  chunked  •inc«  toon.  In  thni  year 
drculnri  wore  iuiiod  with  the  followin);  ;  "  Would  you  bo  dla- 
pCKcd  to  cnko  l!ic  otonirlc  light  In  the  ovont  of  It*  being  oDpjtlUd 
in  accordanRo  with  lh«t«riiMof  ili*  Annexed  l«lter."  Oiitot  iS'lSoir- 
culara  tuaued  to  boi»«iioldai'«,  mid  to  ahow  ttie  ISltIo  amount  of  iu- 
tereel  t*ken  In  it,  300  u-ore  returned  with  no  uiHirer.  Only  35,  or 
3  per  Pent.,  replied  tlint  ihey  u-ero  nillin^r  to  tniiD  the  electric 
light  if  supplied,  VJI  ntniinit  rmphatically  "  Xo"'  (thiu  50  por  eeiit, 
retiwed  to  lukc  it),  nnd  .tSi)  pcnmnn  never  rapliod  tijtho  drcular. 
He  thoQKht  thnt  provod  piotty  conelasji'oly  that  thvro  was  no 
dcKlro  at  that  linio  to  go  in  (or  the  olofttrle  light.  A*  ho  pointed 
out  upon  the  liut  nrciuiinn,  St  Keemed  to  him  i!mt  it  wm  very 
dMii'itble  to  l«t  the  >iiitlt«r  reat  wliero  it  wm.  Il  hod  bwn  already 
tlateil  that.  coasideriiiK  the  preaent  position  of  the  tou-n.  they 
should  not  incur  nny  expenditure  furth->r  upon  current  cnpiUil 
account,  thov  hm-ing  ipint  £30,000  or  tW.OOO,  and  prneticjil!)' 
the  whole  of  whinh  wa»  unrrniimcrntirc,  Alrwwiy  the  Elnctnc 
Lif(httliK  Sub.Commlttoo  hnd  ipont  bctwoon  £4»  and  EM)  in 
Scttln|[  liiformatEon  relntlvit  to  the  electric  lltrht.  He  did  not 
think  ihey  nhould  |,'o  in  for  it  al  pr«Mi>t,  ne  tTiere  vim  rviiitly  no 
leg1Unii>t«  denjHnd  for  it.  If  there  wao  a  deuiand  it  should  be 
mads  H|iontNneously  by  the  people  of  the  town.  They  nhould 
memorialiiie  the  I'arporation  i(  tnoy  do»ired  Ic  hare  the  olcctric 
light,  and  the  t'orpomtion  would  tnVo  any  request  into  con* idoiu- 
tJon,  He  ihould  opp(»o  the  prfiponitlon.  Afwr  fnrthor  dlnnuiuion 
the  nidlKin  hji»  jul.ji.ii^l, 

Kleotrldljr  and  ftewage  DtopoeaL  — Thw  i|ae«tiuii  wiu  referred 
to  in  our  laat  iiaue  in  connection  with  the  nicuiinK  of  the  Mon- 
mouth Toirn  Council,  and  wo  nnw  fiivo  the  Ea]la»-in(f  additional 
information :  Mr.  W.  HonoyflRld  (the  tnnynr)  naid  thnt  whon  lojit 
they  bod  the  quootinn  of  dnuiiage  before  Ihoni  It  wwi  m  receivv 
the  ichorao*  tent  in,  En  unswer  to  Mdvortinoment.  In  all  the 
•cherom  moI  in  they  wore  iwked  to  iiupply  aiuotife  power— cither 
•teuin,  od,  or  gat.  They  had,  he  thought,  BuUioient  waUir  power 
running  through  the  town,  and  be  did  not  know  why  it  could  not 
be  utiliited.  thereby  reducioK  the  yearly  co*t  of  puriUcnLinn.  The 
only  objection  he  oould  (oa  to  the  water  belag  naod  n*  a  motive 

Kwor  would  be  by  the  RoanI  ol  ConHrrator*.  They  (the 
nncil)  would  Utu>  the  water  out  at  one  point  and  pot  il  in  ut 
another,  and  t)iM«fore  the  Conwrvatoiw  would  have  no  reauxi  to 
Interfere.  All  the  aewoge  would  K''avitat4)  to  a  spot  between 
tlie  Mayhill  viaduat  and  the  Redbrooi:  rood,  nnd  would  bo 
there  lifted  hy  hydraulic  power  to  juat  bolow  tiic  Hill  Farm,  on  a 
piooo  o(  bind  near  the  viaduct.  By  wicctintc  that  »to  for  the 
pnrlflcotion  wnrk«,  it  wae  out  of  si^ht  of  the  town.  They  wore 
cklled  upon  to  provide  motive  power  for  Ihi^  rviuoval  ol  the  nowoge 
U  Ihey  could  koI  auflicient  wutor  jioM'cr  they  mi^tlit  try  an  electrical 
uettdlalioa.  He  wan  aware  that  in  inontioning  duciricity  ho  wo* 
putting  bin  hood  into  a  homoL'*  neat,  but  the  Qfiuro  ho  ahould 
TonghH  put  before  them  would,  he  bolioi-od.  ju'tily  him  In  dnin); 
■o.  Thoy  had  to  connlder  tJie  iiublic  (i^od.  Il  rhcy  could  me  their 
way  clear  to  roduciiiK  the  pubfie  expend itu re,  it  wa*  their  duty  to 
doM.  He  hiiew  that  water  could  be  utilimvl,  hut  he  found  that 
the  oleotrioal  inetallation  for  100  public  lamjxiouiilil  nut  be  done  no 
eeonomioally  ae  a  larger  one.  The  ijueiition  wnn,  hnd  they  -lutficicnt 

Eiwer  BTailnble  to  drive  an  elontricnl  imiaUBtion  of  100  public 
mp>  and  Ml  prlvnl4t  ones!  He  hnd  boon  in  communication 
with  electrical  and  hydraulic  cnglneern  ufion  tlint  point,  nnd 
he  thought  that  troiu  the  fl);nre*  he  nhoutd  tiloco  before 
tbena  (the  Council}  It  would  justify  him  in  oekbig  them  to 
kppoint  a  eonuniltee  to  go  deeper  into  the  queation.  An  fnr  im 
he  oould  aeoertain,  the  oo>t  of  inatoUatiun  tor  dOO  lamps  would  bo 
bbout  £'i,500  :  that  lij^nre  was  taken  from  an  initallution  of  'J.OOO. 
Conaeiiuently  il  might  work  onl  tn  actual  practice  higher  t!mn  it 
woi  there.  The  permanent  yearly  expaniKM  would  be  about  £tlN2. 
By  oombliUBfr  thteleetrlcal  etatton  with  the  purification  work*, 
part  of  thn  uMur  would  be  ev^lable  lo  Htl«iiil  to  the  eewagei, 
Tbo  Council  paid  the  K^e  eomuiiny  aomethiiiK  like  £920  per  year 
for  less.  The  inoomo  (ram  500  private  lamps  at  )5>.  each  would  be 
£375 :  the  totjil  income  would  ho  £R9.S.  The  yoirly  eipennoi  would 
bo  £3S3,  and  the  ropnyinont  uf  the  loan  in  30  years  by  equal  annual 
inilalnienta  would  no  £1.^.  loavine  n  bnhinco  of  £ITS  to  the  jrood 
The  yearly  coat  of  thosowojje  purification  waa  put  at  £IM.  That 
Uidaded  the  ex|iontie«  ol  two  men  nnd  a  boy.  By  comhinlnL' 
the  two  eofaemee  hie  opinion  wivr  tlinl  Ihey  oould  do  with 
one  laan  lees  for  the  electrical  station,  thereby  bringing 
down  the  expenses  to  £100  [lor  yetu*.  Thufc  fi^utea  were 
not  his  own,  but  those  of  a  practical  electrician,  and  the 
fignroa  with  rcforonco  to  tb*  Mwaf[0  were  by  an  engineer.  }tis  (the 
Mayor's)  opinion  at  tho  lirsMmt  time  was  that  II  thoy  combined 
the  two  fcnsme*  the  proflt  of  the  one  would  imy  the  cipenies  ol 
the  other ;  evm  wlien  they  were  repayini:  the  lonn,  Tlien,  o^ain, 
it  the  private  inetallatfou  exceeded  SOO  liitn|«,  every  himp  Lher 
could  get  out  would  odd  lo  the  nnnuul  income.  He  did  not  ask 
them  to  decide  upon  tbo  tewotce  or  electrical  port  of  the  scbetne 
that  da^  but  he  thought  alttf  kIvIdk  them  those  flgurei  lie  would 
be  joatilicd  in  *«klnK  the  C-ounotl  to  form  a  small  committee,  not 
eicoodiitj;  fire  inenibarn,  with  authority  to  spend  upon  the  eloc- 
triCHl  |>ori.loii  of  the  eoheme,  eey,  £10,  for  which  turn  they  conld 
gtl  tHith  the  opinion  at  electrical  and  hydraulie  eng^ineate.  Tliey 
would  examine  the  ground,  prepare  plana,  and  give  an  estimate  of 
the  oast.  Tliey  (the  (.'ounoil)  oould  then  see  it  it  was  practicable, 
and  U  so,  they  would  have  reliable  figurce  before  them,  and  they 
could  then  make  Dp  their  mlndi  whether  thoy  would  have  It  or 
noli.  On  the  propoelUon  of  Alderman  Hynm,  the  Mayor  was 
r^gaait^  ta  »Plioint  hl»  «wa  coounJttee,  utid  Ihomim  ol  £10  wom 
ta  Uva  iar  Uto  parpata  aeutioaed. 


lesd!!. 

KiT-Hi, 
1677(1. 
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ImprereMente  In  atsDOl.  tele^raiili.  er  etber  iMeta. 
lllius  Au|fu«tus  Timmi*,  2,  Groat  George.etreet.  West- 
mi  nutor,  London. 

Imprevsnenta   IB    eleetrleal    meaos    at    adnrttslttf. 

Alfivid    R.'ni^    Upward,    IftO,    HoUandrond,   Kensington, 

l/"HldOTl. 

Improved    Insplsaatoil    oU     for     cleetrloal    InanlaUac 

pnrpoaca,    and    mot)i»d    el   pra<laoliiK   aamo.      Adolf 

(iriiilMCh,  "ilj,  <"ii;mi.-piy-I.ino,  Ijiiidon. 
Inprevooncnta    in    abtaUUB   atne    tron    •olatlen*   by 

electre  depasiiion.     Knin-ciiQt  Kitto  nnd  William  Mutr, 

.11],  Sl„  Swlihiii'i-Uw.  Liiinlr,!!, 
Sr.nr.iiiriKn  .1, 
Inprovomonts   tn    eleotne    cranoa.       Walter   Pitt,   U4, 

Soii[lian]]>ton-buildli]^j^,  t'linncery-lanc,  1-oridon, 
ImproTomaola  to  slsotro-oella   for   the  a^mlnlatratten 

ef  aleotrlolty  to  tnunao  belnKS,  for  medteal  parpoaca 

or  oUiera,      Edmnnd    yrivai-y  d'Oditirdi  nnd    F.vii   Ssmry 

d'Odiardi.  4.1,  Cornwall  gardens,  London. 

SKl-ITHIItft   G, 

tmproTements  io  the  OeslBO  ud  mawtfacturo  ot 
pninilsntion  plates  for  eleetrte  ayirkralna,  and 
frames  or  holders  for  same.  (ieorge  J niiK ■  l>.ivla 
Ovorloii,  OiniolKy  road,  ilnlhnm,  London. 

Improvemoots  to  elecirteal  oooneollem  t«  Heating 
vesaola,  balloona.  booye,  and  the  like.  lieorgo 
Morinon  Hnmlyn,  iS,  Saiithnniplon-buildings,  Chancery- 
lanc.  l»iidon. 

Skitkubek  7. 

ImprovoBienta  tn  or  apperlalnlac  te  Inoandeeeent 
•leotilo  lampa.  William  i'hilli|.i<  Thoiii|WOi>,  I),  Lord. 
"Ircol,  Liverpool,      (Otto  Ilerndi,.  Uorninny.) 

Improved  leaolattos  material  for  elsotrleol  pnrpoae* 
■nd  motbod  of  prodnolng  aam*.  Adolf  UHiit/iti'h,  !ili, 
f'linncorj'  Ini^e,  i>^iiiicjn, 

Imprevemeata  relatUi  to  the  eoatlni  of  pintos,  wlr«, 
and  olber  metal  artlolee  by  electrode  poalUon  to 
protect  the  aame  freni  oerroalen.  and  apparatna 
therefor.  Shoroid  Osborn  C'owper-Coica,  ^  Southamp- 
loii -building*,  Chan c^'ry- lane,  London, 
Skitk-viikb  8. 

Improvementa    In    aleetrte    ewrreal    meter*       Micha 
ISirt  Field,  CUremont,  Woodbervy  Down,  1,/tndon, 

Imprevemenis  In  or  relating  to  means  or  apparatus 
for  preventing  nnautbortsed  poraons  overtioarlng 
private  conversBtlans  by  or  Ihrongta  the  telephone. 
Charles  Krivvurd  l'cni«t.on,  '■H\\,  Hl|^h  Holborn,  London, 


17123 
IHtKili 


4910. 
Ull. 
401^ 

rrJHil, 

H579, 


('habonalt. 
of   eomponnda  of   mslwtt 
anil  to.,  l.iini(0<l.    (Siemons 


SPEOIFIOATIONS  PUBLISHED. 

Converting    altornatlng    eorronls    ef    eleotrlelty    late 

direct  ourrenta.  I.iioiutniid  Sv™. 
StoolrelytlQ  apparatus  .Vridrooh. 
Snpplylnfi  eleotrlelty  to  vehloles. 
doetnlytlo    dooompoaltloo 

Mid  •olphor.     Sii.Mri>>ii'  Itrti- 

nnd  Halnk[<. ) 
Cases  for  •loetrlc  iMitarlas,  otc     ObliUAor  and  Th^ryc 

iMi):t. 

Eteetrlo  •wltobee.    Joseph. 
Blectiie  lamphelders.     Joseph. 
Eleclrlo  lampa,     Ju«uph. 
ElectrolyslB  of  salt,     Crnnoy. 
EleotriiAaily   vorlUni   and   woldlOB   metals.     l/ini[wlan. 
iKiiipp.) 

Xloetrleally  weldla<  metal.     Thompton.     (ColBn.) 

Eleotrle  boll,     Zeit^ihel. 


COMPANIES'  STOCK  AND  SHAR£  LIST. 
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Electric  ConatruetioD .i»iu>.         ■•••■••ii< 

Gktti'a  » 

Uouisio-Hoiuie      

India  Hubbei,  Outu  Psreha  A  Tclogr^h  Oo 

Livvrjiunl  Klociric  Supply    ..., ..  | 

Londuu  Kl«i;irio.Su|ijily    „ , 

lictropoliian  IClevtne  itupply    ..„„„ u 
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St.  JsniM',  Pref. 

Swan  UQlti.-d 

WesnniliaUT  KUctrio „„ „„.,.... 
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NOTES. 


Chitrch  •  Ughtittg.  —  The    cbnrch   of    St.    Botolpb, 

Bi-bopufi'ti^i  i*  ti»*  IiKhtod  by  electricity. 

ToDBcl  •  UghtiDS. — The  recent  rnilwii]-  accident  in 
tbe  Box  Tuniml  iu^'geaU  tbe  ide*  of  ligbtiiiji;  long  tunnels 
bj-  ulwtriciij- 

Tbe  Wembley  Tower. — An  electric  arc  iunp  or 
Mearoh-liKht  of  oaormoug  caodle-povrer  i<  to  bo  erected  at 
the  Uiji  at  tbii  tciw»r. 

British  Associattoo. — The  meeting  next  your  wilt 
take  (iliiceat  IiMwich,  »nd  the  MArqiii*  of  Suliabury  bas 
been  chosen  president. 

Brighton. — Tbe  Mu-front  vrua  lighled  by  electricity  for 
the  fint  time  on  Saturday  eveniii];.  There  are  iO  arc 
Ub)|»  of  1,000  c.p.  placed  at  distitncM  of  about  40  yards 
epait. 

Italian  Eleotiio  Trajava.ja. — A  company  baa  been 
formed  for  tbe  piirpoM  of  constniclinK  an  electric  tramway 
in  Vareee,  and  a  similar  line  is  projected  between  Argegno 
and  L»nzo  d'Intoivi 

Qerman  Central  Station. — Tbe  central  station  at 
StetlJn  hw  a  total  length  of  supply  mains  of  about  28  mile* 
vfaolly  oomjKMcd  of  Siemens  cable,  lead  covered  and 
wound  with  iron  tape. 

The  Pest  Office  and  the  Telepbone.~~-It  is  stated 
tbat  tbe  agreement  between  the  Poetmaater- General  and 
the  telephone  company  will  not  be  laid  on  the  table  of  tbe 
UouM  of  Commons  until  the  Aututnn  ititting. 

Travelling  Torpedo. — Some  experiments  with  a 
traveHing  torpedo  have  just  been  carried  out  at  the  torpedo 
station  etubliabed  near  Fort  Mingum,  at  Brest.  Tbe  trial 
of  tbe  new  torpedo  ia  said  to  have  been  a  succeea. 

Railway  "  Fogging." — The  afritstion  now  proceeding 
amiMig  tbe  "foggers"  in  the  Metropolis  should  tend  to 
induce  the  lailway  companies  Ui  introduoa  eithet'  a  mecba- 
nicel  or  electrical  gyatem  of  placing  the  detonators  on  tbe 
meula. 

CoDdaits. — Tbe  caulogue  issued  by  Meurs.  Ropkina 
end  Co.,  Limited,  of  Wisbecb,  contains  designs  of  sections 
of  electric  cable  conduits  and  examples  of  mouldings  and 
akirtiiiga  worked  for  electric  and  telephone  wire  casings 
end  covers. 

Exhibition  at  Madrid. — A.  universal  oxhibillou  ia  to 
be  heM.  at  Madrid  from  April  to  October  of  next  year,  one 
Motion  being  devoted  to  electricity.  The  English  agents 
for  tbe  exhibition  are  at  31,  Oreat  Newport-street, 
St.  MartinVknc.  W.C- 

Sxhibition  at  Newcastle,— It  i«  [>ro|M»ed  la  bold 
from  November  6  to  December  3  next,  in  tbe  St.  George's 
Drill-ball,  an  imlustrial,  electrical,  and  general  ,trade 
nanulactarvrs'  exhibition,  illustrative  of  engineering 
inventions — mining,  electrical,  etc. 

Skeleton  Keys  Doomed. — An  ingenious  Frenchman, 
named  Lan^Iast<^,  has  devised  a  simple  amingement  of 
electrical  contacts  for  door  locks  vrliich,  during  tbe  hours 
wben  no  watch  ia  kept,  will  give  notice  by  ringing  a  bell  of 
any  attempt  at  opening  the  door  by  means  of  false  keys  or 
pick  Icrki 

Kleotro- Harmonic  Society. — A  smoking  concert  will 
take  place  next  Friday,  tbe   29Ui  inst.,  at  tbe  St.  James's 
Hall  Restaurant  (Ban<i  net -room),  Regent-street,  W.,  com- 
mencing at  8  p.m.     There  is  a  strong  and  attiuctivc  pro- 
ome,  and  members  are  invited   to  turn  up  in  good 
tnnmbers. 

Bdinborgb  Tramways.— Tbe  Corporation  are  tn- 
riting  oSers  for  the  lease  of  the  tramways,  and  Mr.  Wn, 


White  Millar,  of  8,  George  street,  Edinburgh,  will  supply 
particulars.  We  wonder  whether  there  is  any  chance  (or 
electric  traction.  At  any  rate,  proposals  must  reach  tbe 
town  clerk  on  or  before  the  29th  inst. 

Cheap  IneaDdeseeat  Lamps. — We  are  informed 
that  the  Kdison  and  Swan  United  Electric  Light  Company, 
Limited,  have,  from  yesterday,  reduced  tbe  prices  of  incan- 
descent lam{i*  of  standard  sizes  from  Ss.  9d.  to  Is.  9d. 
The  excellence  of  tbe  quality  of  tbn  lam|is  will  be  main- 
tained, and  no  inferior  lamps  will  be  placed  on  the  market 
by  the  com{iany. 

Searchlights. — Some  interesting  experiments  have 
been  made  at  Lydd  in  shell  firing  at  night  at  an  object 
representing  a  ship  rapidly  moving  across  the  ranges.  The 
shells  were  supposed  to  be  fired  from  a  land  fort  at  an 
enemy's  ship  at  night.  For  the  purpose  of  discovering  tbe 
object  electric  search-lights  were  used,  for  which  an  installa- 
tion wftB  temjiorarily  put  down  at  the  camp. 

New  Portable  Lamp. — At  a  meeting  of  tbe  North 
.StalTordshire  Mining  Institute  at  Stoke  on  Monday,  Mr. 
Doubleday  read  a  paper  on  a  portable  electric  lamp  devised 
by  Mr.  Sax  Susxman.  The  lamp  is  2jin.  squaie  and  Sia. 
bigh,  and  its  total  weight  is  SJlb.  It  gives  a  steady,  clear 
light,  of  a  [lower,  it  is  said,  superior  to  the  best  modern 
safety  oil  bmp.     U  gives  a  light  for  16  hours. 

Installation  Work.— Ref ore  the  London  Association 
of  Foremen  Engineers  and  Draughtsmen,  Mr.  W.  P.  Heath 
recently  read  a  puper  on  "Electrical  Installation,  Wiring, 
and  Pitting."  Among  other  matters,  he  mentionetl  that  in 
new  buildings  intended  to  be  lighted  by  electricity,  archi- 
tects were  now  making  provision  for  the  wires  to  be  carried 
down  chnses  in  the  walls,  just  aa  they  made  provision  for 
drain  and  other  pipes. 

Laandry  Exhibition. — At  the  Laundry  Exhibition, 
which  closes  at  the  Agricultural  Hall  to-morrow,  Meaare. 
Crossley  Bros,  show  an  "  Otto  °  gas-engine  which  drives 
a  Orompton  dynamo  euergistog  four  arc  lamps.  Messrs. 
Ullatborne  and  Edmondeon,  of  Bradford,  exhibit  a  dynamo 
lighting  arc  and  incandescent  lamps,  and  an  electric  ironing 
appaiatus,  the  roller  being  houted  by  tbe  electric  current. 
Messrs.  Glover  and  Hubson,  of  St.  Jamee's-road,  S.E.,  have 
on  view  a  new  engine,  termed  tbe  "  Williams,"  and  which 
is  described  in  another  column. 

Treatment  of  Sewa««. — A  new  system  of  treating 
town  sowago  is  being  tested  in  London,  specially  with  a 
view  of  dealing  with  the  drain^e  of  seaside  town*.  The 
idea  is  that  of  electrically  treating  sea  water,  and  thereby 
eluding  such  chemical  changes  as  to  render  it  u  gmwerfnl 
disinfecting  solution.  A  |>ortable  engine  is  used,  tbe 
dynamo  for  supplying  tbe  current  being  bolted  to  iU 
carnage,  and  the  new  disinfectant  is  pumped  into  tbe 
sewers  by  the  same  engine,  a  hydraulic  sewer-flushing 
apparatus  being  employei)  so  as  to  obtain  the  greatest 
effect. 

Zambesia. — Tbe  Portuguese  Government  has  formally 
confirmed  the  contract  of  March  38  last  with  the  Portuguese 
Conip!inhia  Zamliesia,  conferring  upon  it  exclusive  rights 
for  ibu  coristriiotion  of  a  netvrork  of  telegraphs  between 
the  Zambesi  Tet«,  (juilimaiie,  Chinde,  and  other  localities. 
Beside*  the  cable  connecting  Quiiimano  and  Mozambique, 
pursuant  to  Article  1 1  of  tbe  Anglo- Port uguene  treaty,  the 
Government  is  empowered  to  compel  the  company  to  make 
telegraphic  cunncctigns  across  Portuguese  territory  between 
tbe  op[K»iie  frontiers,  reaching  the  latter  from  Rritisb 
territory. 

Speed  of  Vessels. —  Mr.  Edison's  latest  suggestion 
concerns  the  amount  of  m>eed  lost  m^"t«»a\is«S»^>*»'Oe* 


.N»^ 


producing  hjdrogen  by  electricity  Along  the  tides  of  the 
■hip,  wbicb  fa«  btu  te*te(l  by  a  model  in  a  tank  to  bo 
pi-acticable,  he  cao  reduce  the  friction  of  tho  water  to  a 
tcinimum.  Unfortunately,  when  bo  tricil  Iho  aame  eipori- 
nient  in  Kiniiino  ult  wntu  at  Sandy  Hook  Ibe  resulU  woro 
not  10  Hatitfactory.  Another  scheme  ia  to  torco  oil  of  an 
inferior  <|ualtly  tbrou|;;b  the  pores  of  the  unilerwater-line 
pintee  of  a  vessel. 

Disoharslmg  Point  of  LlehtBlBK  Protectors.— 

According  to  an  article  written  by  M.  Precht  for 
JFiedtmann's  AnnaleH,  a  discharge  from  lightning  protectors 
Is  only  produced  when  tho  potential  exceeds  IT'.OOO  volts. 
Extremely  fine  terminal  points  have  even  been  charged 
up  bo  25,000  volts  without  obtnitiing  a  regular  discharge. 
Tbe  preeence  of  duat  io  targe  quantities,  or  of  gas  round 
the  diacharging  points,  makes  tbe  discbiige  a|i)iarently 
less  easy,  wbiUt  tho  concentialion  of  ultra-violet  light  upon 
them  facilitalea  it.  A  group  of  points  can  be  charged  to  & 
higher  potential  than  a  single  one. 

Prlaefor  New  Batter^,— Some  time  ago,  i/'flcCneitd — 
an  Italian  technical  paper  published  in  Milan — offered  a 
|tria«  of  9,000  lira  { =  £80)  for  a  new  electric  battery  which 
thould  ful&l  certain  comlitiona.  The  time  during  which 
the  competition  remained  open  was  twice  extended,  but 
definitely  closed  at  the  end  of  last  year.  It  i*  now 
announced  that  the  roBult  of  tbe  competition  h-M  not  been 
in  any  res|)ecl  equal  to  what  was  hoped :  none  of  tbe 
batteries  entered  for  the  prize  fulfilled  all  the  necessary 
conditions,  and  only  od&— viz.,  that  devised  by  Prof.  U, 
Kosali,  of  Florence — comes  within  the  range  of  honourable 
mention. 

Fire  Alarm.— The  attentioD  of  the  Paris  Academy  of 
Science  has  been  directed  by  MM.  Dolahaye  and  Boutilla 
to  an  ingenioua  apjilication  of  electricity  as  a  fire  aliirai, 
A  small  ball  of  aluminium  ia  supported  at  one  end  of  an 
aim,  with  a  counterpoise  at  tbo  other,  the  apgiuratus  being 
in  equilibrium  at  any  ordinary  pietiaure  and  temperature 
of  the  air.  If,  however,  the  specific  gravity  of  the 
atmosphere  of  a  room  is  considerably  diminished  either  by 
A  rite  of  temperature  or  an  admixture  of  ooal  gas  in 
■ulBdent  amount  to  become  exiilusive,  the  balance  is 
deetroyed,  and  tbe  ball  in  falling  completes  an  oloctric 
circuit  by  which  an  alarm  bell  is  set  ringing  until  the 
normal  slate  of  afTairs  is  re  oslabiinhwl. 

Olas^ow  and  West  of  Scotland  Techoical 
College, — Tbe  main  objects  of  this  cotlogo,  the  calendar 
of  which  lor  1893-94  has  just  been  published,  are  to  pro- 
vide a  suitable  education  for  those  desiring  to  qualify  foi 
ao  industrial  profession  or  trade,  and  to  train  toachort  (or 
technical  schools.  There  are  huth  day  and  evening  classes. 
Id  tbe  case  of  the  former,  regular  courses  have  been 
arranged  in,  among  others,  civil  engineering,  mecbaniciil 
and  electrical  engincuring,  nnvul  architecture,  mining 
eogiueering,  mathematics  and  pbyoics,  and  chemistry. 
Similar  courses  have  boon  organixed  in  tbe  evening  clasne*. 
Tbe  details  of  each  course  are  contained  in  tbe  calendar, 
and  any  further  information  may  bo  obtained  at  tbe  office 
of  tbo  Mcrctary,  38,  Batb-struet,  Gla.igow. 

Inatitotioa  of  Eloctrioal  EnglneerB. — The  Council 
believe  that  a  time  must  arrive  when  a  benevoient  fund  in 
connection  with  tbo  Institution  will  be  found  desinible  for 
the  aasiataoce  of  necessitous  member*  and  tboir  faoiilios,  or 
tbe  families  of  deceased  fflembere,  and  they  have  therefore 
established  sucb  a  fund,  termed  the  "  Benevolent  Fund  of 
the  Institution  of  Electrical  Engineora.''  The  fund  will  be 
managed  and  administered  on  tinea  similar  to  those  which 
govera  tbe  beruvoicat  land  of  tbe  Institution  of  Civil 
Eogineen.     Tbe  Ckmnoil  trust  that  all  members  will  assist 


the  fund  personally,  and  also  by  using  their  influence  to 
obtain  subeonptions  and  donations  from  friends  interested 
in  the  profession.  The  secretary  of  the  Institution  will  be 
happy  to  receive  subscriptions  or  donations. 

Feed' Water  Heaters.— We  have  received  a  copy  of 

the  new  price  list  issued  by  Wright's  Patent  Heater  CoD- 
denser  Company,  of  16,  Great  George-street,  Westniinsiar. 
It  is  to  be  noted  that  the  improved  Berryman  feed-water 
beater,  which  is  made  by  the  company,  baa  \>eea  adopted 
with  satisfactory  results  by,  among  others,  two  or  throe 
electric  supply  companies  in  Ibe  metrojiolis  and  by  varloiii 
prominent  electrical  contractors.  By  tho  use  of  Wright's 
injector  surface  condenser  and  steam-water  refrigerator  it 
is  claimed  that  a  saving  in  coal  is  effected  of  from  20  to 
60  per  cent,  and  in  water  of  from  80  to  90  per  cent.  A 
description  is  given  of  Wright's  comix>mid- cylinder  rel<iase 
engine,  which  ia  shown  coupled  direct  to  a  dynamo.  The 
list  will  tie  of  interest  to  steam  users  generally. 

German  Elootrioal  Enpineera. — Tbe  Union  of 
German  Eleclncul  Engineers,  recently  formed  in  Berlin  for] 
the  purpose  of  dealing  with  both  commercial  and  technical , 
matters  relating  to  electrical  engineering,  will  hold  tboir 
first  annual  meeting  at  Cologne  between  tbe  27th  and  the  , 
30th  inst.  Papers  on  the  following  subjects  will  be  road  :j 
"  Impressions  of  tbe  Chicago  Exhibition  and  the  Electrical 
Congress,"  by  Dr.  Buildo  ;  "  On  a  System  of  Measure- 
ments for  Central  Electric  Stations,"  by  Dr.  Kallmann  j 
"  Charging  Accumulators  by  meana  of  Alternating-Current 
Machines,"  by  Mr.  Pollak ;  "  On  the  Development  of  Uouse 
and  Private  Telegraphs  and  Telephones  in  Connection  with 
the  Imperial  Post,"  by  Dr.  Sack  ;  and  "  On  a  New  Insula- 
tion Testing  Set,  and  an  Incandescent  Lamp  Resistance," 
by  Dr.  Hoim,  h 

The  Olasgow  and  Belfast  Tel  epbone.— Some  four  V 
monlbs  ago,  at  a  cost  of  about  £30,000,  the  Post  Office 
laid  down  a  telephone  between  Glasgow  and  Belfast,     The 
tariiT,  however,  was  so  high — namely,  5a.  for  three  minutea' 
conversation — tbul  for  two  months  no  business  was  trana- 
acted.     The  price  was  then  reduced  to  3s.,  or  Is.  a  minute, 
and  since  this  reduction,  which  took  place  on  July  38,  ifl 
there  have  been  six  conversations  across  the  wire.     One  of 
these  extended  to  nine  minutes,  thus  costing  the  caller-up 
9s.     By    un    arrangement    just    cntere<l    into    with    the  ^M 
National  Telephone  Com^tany  there  are   to  bo  increased  ^^ 
(iicilitics   for  telephonic  communication   between  the  two 
commercial  capiuls.  which  ebould  lead  to  extended  business. 
Subscribeis  can  now  got  switched  on  to  Belfast  from  their 
places  of  business. 

Controlling  Clocks  bjr  Eleotrioitr. — Mention  ' 

made  in  il  previous  issue  of  a  system  of  coutrolling  dD(te| 
by  electricity,  devised  by  Herr  von  Hefner- Ait«neck. 
consists  in    simply  incorporating  the  control  system  with  J 
the  electric  light  or  (lowor  installation  already  existing  by 
means  of  a  particular  form  of  clock  which  is  place^l  in  cir- 
cuit like  an  ordinary  incandescent  bmp.     It  is  kept  wound 
up  by  the  current  at  an  annual  cost  not  exceeding  9d,  for] 
24  hours,  and  in  the  case  of  interruption  of  tho  circuit  the 
clock  will,  it  is  said,  go  lor  about  12  hmirs  indiipendunlly^ 
of  the  circuit.     The  control  is  effected  once  a  day  by  a 
momentary  droj)  of  the  circuit  potential  by  about  from  six 
to  ten  volts  at  5  a.m.,  which  has  the  effect  of  setting  all  thej 
clocks  in  the  circuit  at  five.     The  effect  on  the  lamps  is ' 
inupjirnciable,  and  the  control  can  be  jterformed  by  hait^Oj 
the  dynamo-room  or  automatically, 

Soienoe  and  Art. — The  latest  edition  of  tbe  "  Sciencn 
and  Art  Directory,"  jujit  issue*!  by  tho  South  Kensington 
authorities,  cooiaina  some  interesting  figures  on  the  [irogress 
that  ia  being  made  in  the  teaching  of  science  and  art.    Ltsbj 
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year  tbere  were  180.410  pupils  under  instniclton  in  science, 
108,8riA  of  vbom  were  examine'l,  ihe  number  of  papers 
worked  by  ihora  being  203.347.  out  of  which  136,778  wore 
accounted  nortby  of  ibe  "  pw,"  while  3r>,93'2  were  placed 
ill  the  first  class.  These  figures  show  a  marked  advance  on 
tbe  previous  year,  the  grant  from  South  Keaaiiigton  being 
£133,647,  in  uii'lition  to  sums  granted  out  of  tbc  Imparial 
subvention  of  £T;>0,000  umlcr  the  Local  Tuution  Act,  a 
largo  portion  of  which  is  now  devoted  to  acienca  and  art 
teacbinfc.  Lost  year  South  Kensington  granted  £133.008 
to  elementu-y  schools  in  aid  of  the  teaching  of  drawing, 
while  £56,317  wan  paid  to  schools  oi  nrl.  The  total  expeit- 
diluro  of  the  Science  and  Art  Dupirlmciil  wus  £635,470, 
Dill  of  which  £37,260  was  for  administrative  purijoaes. 

OOSKB  ToleptaoDy. — A  pa[>er  on  this  subject  was 
preseuted  by  Pmf  H,  I'.  Thompson  at  tie  recent  electrical 
congress  at  Chicago.  At  present,  ocean  telephony  over 
any  considerable  distance  is  impracticable  cwinR  to  the 
retardation  of  the  tignals,  and  oven  rapid  automatic  sending 
is  oat  of  the  queiilion.  This  retardation  of  the  signals  is 
due  to  the  electi'ostatic  ca|)a4:ity  of  the  ciible,  which 
is  distributed  uniformly  along  the  whole  length  of  the  line, 
and  cannot  be  corrected  by  compensating  devices  fitted 
at  the  ends  of  the  cable.  A  distributed  rcmeiiy  is  wanted, 
and  this  Prof.  Thompson  proposes  to  obtain  by  using 
eIectrumaK;netin  induction  to  correct  the  retarding  effects 
of  the  electrostatic  capacity  of  the  cable.  This  ho  iIoob 
by  constructing  the  cable  on  a  ihreu-wire  system,  two  of 
which  are  to  form  the  complete  circuit,  whilst  the  third 
constitutes  an  indootivB  shunt  connecting  those  two 
wires  at  intervals.  Such  a  cabli:  would  cost  considerably 
more  to  construct  than  an  ordinary  cable,  but  Prof. 
Thompson  claims  that  it  would  do  10  times  as  much  work. 

Decimal  Welgbta  and  Measares.— At  the  Engi- 
iieering  Congress  bold  at  Chicago  on  Au^^ust  1,  and  which 
waa  attended  by  leading  members  of  the  profession  from 
many  countries,  ii  paper  on  the  lundumental  units  of 
measure  was  read  by  Mr.  T.C.  Mendenbail. superintendent 
of  the  United  States  Coast  and  Geodetic  Survey,  as  well 
as  superintendent  of  the  standard  weight*  and  measures  at 
Washington.  Mr.  Mendenhall  stated,  inter  alia,  that  the 
office  of  weights  and  measures  at  Washington,  with  the 
approval  of  the  Secretary  of  the  Treasury,  would  in 
the  future  regard  the  internationul  probot)'pu  metre  atid 
kil(^am  as  fundamental  standards ;  and  the  customary 
uniu,  the  yard  and  the  pound,  would,  as  from  April  5, 
1893,  be  treated  as  derived  therefiom.  This  amounts  to 
an  official  notification  that  the  United  States  have  formally 
adopted  the  metre  as  the  standanl  ol  measurement.  In 
fului-e  the  yard  will  be  represented  as  a  fraction  of  the 
metre,  and  the  pound  as  a  fraction  of  the  kilogram,  in  the 
WaahlDgton  Office  of  Weights  and  Mcasu''es.  This  is  a 
great  step  towards  the  introduction  of  the  metric  system 
in  the  United  States. 

ElsctricityiolMUitnryOiwrittlons.—AntnterHtlDg 
night  atUick,  dcvmol  by  and  carried  out  under  the  SUpW-' 
intendence  of  Major  Oenoral  Oeary,  R.A-,  was  m.ido  at 
PorUmoulb  on  Wednesday  evening.  Besides  the  primary 
object,  which  was  to  determine  how  far  the  electric  light 
of  shore  defences  is  efficient  for  the  lighting  up  of  vessels 
attempting  to  approach  the  harbour,  the  aflfair  had  sotoe- 
tluDgof  tlienatureof  asurpriso,  and  was  intended  to  tost  the 
nobitiaationechemefor  thedcfjnccof  the  eastern  entrance  to 
Spitbead.  The  fiekl  of  o|ieration  extended  on  the  north  from 
the  Warner  lif-bt-ressel  to  Fort  Cumberland,  and  thence 
alODK  the  coast  to  Fort  Oilkicker,  and  on  the  south  from  the 
Warner  along  the  shore  of  the  Isle  of  Wight  at  far  as 
Rydc.  The  o|ifirations  were  appointed  to  uke  place  at 
about  eight  o'clock,  but  it  was  not  until  close  upon  nine 


that  the  tiring  of  a  rocket  announced  the  beginning  of  the 
attack.  The  6ght  continued  until  ten  o'clock,  whan  the 
flashing  of  the  searcb-ligbte  skyward  conveyed  the  onder  to 
the  troo|>H  to  lelurn  to  Imrracks.  As  far  as  observation 
went,  remarks  a  correspondent,  the  electric  lights  appeared 
too  feeble  for  the  purposes  contemplated. 

Oaa  and  Electric  Ught. — Mr.  R.  C.  Riley,  ])resident 
of  the  South-West  of  England  District  Association  of  Gaa 
Managers,  remarked  last  week,  at  a  meeting  of  the  society 
at  Exmouth.  that  the  two  grett  rivals  recognised  by  them 
were  first  petroleum,  and,  secondly,  the  electric  light.  He 
illustrate)  this,  in  the  case  of  electricity,  hy  stating  that  a 
largo  company  having  a  private  works  for  their  own  gas 
supply  obtain od  a  fine  installation  of  the  electric  light; 
with  the  result  that  the  quantity  of  gas  required  from  their 
own  works  waa  reduced  by  from  one-third  to  one-half. 
But  since  the  completion  of  the  installation,  from  various 
sources — such  as  the  extended  use  of  gas  for  special  indus- 
trial processes,  and  to  avoid  the  cost  of  the  provision  of 
day  cunent,  when  the  work  on  the  dynamos  would  bo  so 
unprotitably  light — the  consumption  of  gas  bad  quietly 
and  steadily  grown,  so  as  to  have  nearly  attained  the  same 
figure  as  before  the  electric  light  was  intrmlucod.  It  ap- 
peared to  him  that  the  moral  of  this  illustration  was  that 
gas  managers  should  take  every  opportunity  of  showing 
tne  real  value  and  usefulners  of  gas,  and  tb.it  special 
efforts  should  be  made  to  adapt  its  use  to  special  purposes. 
This  view  of  the  matter  is  certainly  very  sensible. 

Poor  Uglit.^The  hotel  proprietors  and  restaurant 
keepers  of  Avignon,  says  EltdridU,  have  sent  in  a  petition 
to  the  Municipal  Council  of  that  city,  wherein  they  allege 
a  serious  falling  olf  in  the  candle-puwer  of  their  electric 
lights,  and  ask  that  the  authorities  shall  intervene  in 
onier  to  ascertain  whelhur  the  lighting  |K>wer  given  by  the 
lamps  furnished  by  the  electric  lighting  company  U  in 
accordance  with  the  undertaking  entered  into  with  each 
subscriber.  It  is  more  than  doubtful  whether  the  autho> 
rities  will  take  any  action  in  the  matter,  as  they  practically 
are  unable  to  do  so ;  they  have  merely  given  to  the  com- 
pany a  right  of  way,  and  that  is  all.  The  lesson  to  be 
learnt  from  such  a  dispute  is  i\vxi  contracts  to  supply  so 
many  lights  at  a  fixed  rate  for  a  given  candle-power  are 
most  unsatisfactory  in  daily  work,  and  no  system  of  this 
kind  can  supersede  in  excellence  or  be  fairer  than  the  use  of 
meters.  In  regard  to  defective  pressure,  it  would  seem, 
however,  to  be  essentially  the  part  of  public  authorities 
who  have  rights  to  give  electric  lighting  companies  to  secure 
a  reasonable  service  from  the  Utter,  and  any  excessive 
variation  of  presaiiru  in  the  public  sujiply  ought,  as  a  primary 
condition,  to  be  forbidden.  Tho  local  newspaper  press 
claims,  however,  that  tho  town-lighting  leaves  nothing  to 
be  desired. 

Edlawan  Portable  BAtteries — A  iai^e  variety  of 
portitble  secondary  batteries  for  different  purposes  is  beinfc 
manufactured  by  the  Edison  an<l  Swan  United  Electric 
Light  Company,  Limited,  The  Iwittorios  are  made  in 
various  si^es  to  suit  particular  requirements.  For  instance, 
the  A  type  is  the  smallest  site  made,  comprising  two  cells 
suitable  for  placing  in  the  pocket  to  energise  lamps 
arranged  in  scarf  pins,  head  dresaos,  jewellery,  flowers, 
etc.,  and  iiitende<l  specially  for  theatrical  and  music- 
hall  use,  and  for  surgical  and  dental  work.  A  light 
of  from  two  and  a  half  to  three  hours  per  charge 
can  bo  obuined  with  these  batteries  by  tho  use  of 
lamps  of  about  3-7  rolu.  The  B  type  of  battery  is 
intended  foi  similar  purposes ;  it  Is  larger  and  yields  per 
charge  a  light  for  five  hours.  For  the  illumination  of  rail- 
way carriages  and  tramcatv  tho  C  type  has  been  desiti^ned, 
and  by  combining  twu,  t.^xt«b,  w  ■a.Mt*,Ni'»!A«™*  *■*•  wi  '^'»* 


qmred  power  m»y  be  obtaiaed.  Batteriei  of  this  kind  are 
ain  made  to  meet  the  requiremenu  of  icedical  men.  A 
eonTfloient  form  of  band  lamp  cnpable  of  nztonsive  cmploy- 
mont  ii  provided  by  the  D  type  of  batlory  and  lamp.  U 
weighs  71b.,  and  Kivesa  light  of  1  c.p.  for  10  houra.  Full 
partioulara  and  illuBiralions  of  ibeae  b&tteries  are  given  in 
LtlM  company')  new  catalogue,  Section  6,  which  hiu  junt 
TbotD  fstuod.  In  addition,  the  lint  contninii  inJutnicLiunB  for 
Uio  charging  of  the  batterieii,  etc,  together  with  prices. 

AltaniAtlBK  CarrentB  of  COBStftBt  Freqnenoy. 

A  recent  i«4tio  of  tbo  Atiu-riain,  Journal  of  Scitnu.  contains 
a  papoT  by  M.  J.  Pupin,  describing  a  metJiod  of  obtaining 
allernatiag  currente  of  constant  and  easily -determined 
frequency.  For  this  purpose  he  uses  a  small  transformer 
I whoeo  primary  circuit  contains  an  interrupter  of  peculiar 
'  deaign.  This  consiatc  of  a  stifT  brass  wire,  stretched  between 
the  pole-pieces  of  two  permanent  horseshoe  magnets,  and 
iC^iryirig  at  ita  middle  point  n  xhort  amalgumuted  copper 
^wipe.  At  every  vibi-alion  this  copper  wire  dips  into  a  mercury- 
cup  and  closes  the  circuit  of  a  battery ;  the  repulsion  between 
the  current  in  the  wire  and  the  magnets  serving  to  keep  up 
the  vibrations.  The  tension,  which  can  be  adjusted  without 
stopping  the  vibrations,  is  altered  until  the  wire  is  in 
unison  with  a  tuning-fork  of  known  pitch.  In  order  to 
diminish  the  intensity  of  the  harmonica  which  arc  present 
when  the  current  is  tntDmiptod  in  this  way,  the  primary 
of  the  transformer  is  joined  in  series  with  another  coil 
having  a  movable  iron  core,  and  in  parallel  with  a  con- 
denser of  variable  capacity.  The  capacity  and  solf-induc- 
tioD  of  the  circuit  arc  by  these  moans  altered  till  the 
tural  period  of  the  circuit  corres[>onds  with  the  funda- 
BDtal  of  the  wire.  The  attainment  of  this  condition  is 
shown  by  the  sparking  at  the  break  being  a  minimum. 
Under  those  circumstances  the  circuits  acta  aa  a  resonator, 
and  selects  from  the  complex  E.M  J*,  that  harmonic  with 
which  it  is  in  losonance,  and  strengthens  it. 

El«otrio    Ught    Letters    for    AdvertiBlng,  — Au 

im|iortant  advertising  novelty  is  now  being  introduced  in 
London  in  the  shape  of  electric  letters  formed  of  bright 
plateil  Biotal  backing,  oi  hollow  section,  mounted  on  a 
board  to  any  possible  design.  Into  these  buckings  glass 
tubes  of  uniform  diameter  and  various  lengths,  enclosing 
a  filament,  are  fitted.  The  tubes  are  joined  in  circuit,  with- 
out any  artificial  reaiatance  being  used,  so  that  Uia  electric 
light  letters  are  joined  direct  to  the  lighting-main  as  if  they 
were  ordinary  incandescent  lamps.  The  appearance  of  the 
electric  light  advertisements  or^signs,  etc.,  formed  of  these 
letters,  which  arc  of  {larticularly  attractive  and  tasteful 
■ign,  is  of  so  unusual  and  striking  n  character  that  they 

'form  a  most  powerful  means  of  arresting  and  sustaining 
the  attention  of  the  public.  These  electric  light  adveitise- 
menta  can  be  arranged  to  switch  themselves  on  at  dusk  and 
off  at  daylight.  The  letters  and  signs,  which  are  made 
WMOplolSi  and  ai-e  uiountcd  ready  for  erection,  by  the 
Edison  and  Swan  United  Kleclric  Light  Company,  Limited, 
at  their  Ponder's  End  worka,areapecialIysuited  for  theatres, 

ktailway  stations,  exhibitions,  restaurants,  bot«Is,  shops,  (or 
•dvcrtisomcnts  in  tunnels,  underground  railways,  and  every 
other  place  whore  an  ordinary  advertisement  would  be  use- 
leas.  Attention  is  [larlicularly  drawn  to  one  out  of  luimborleas 
effective  applications  to  which  these  signs  can  be  adapted — 
namely,  for  shop  fronts,  the  name  of  the  proprietor  being 
formed  by  these  electric  light  tetters  mounted  on  a  skeleton 
frame  suspended  in  the  window,  aSording  a  brilliant 
■dvertisomcnt  and  a  brilliant  light,  thus  rendering  any 
Other  form  uf  window-Hghling  unnecessary.  We  undor- 
stant  that  the  Electrical  Advertisinif  Syndicate,  Limited, 
are  the  proprietors  of  the  invention,  and  are  already  erect- 

/i%r  tAMo_  argot  in  Lomion      The  siga  "  Partington,"  shown 


in  Charing  Cross  underground  railway  station,  is  an 
example  of  (he  most  recent  type  of  letter.  The  letters  in 
question  have  been  designed  by  Mr.  Rini-  Upward,  who  is 
consulting  engineer  to  the  syndicate. 

Hiyb'Freqaenoy  DiBoharg«s. — We  have  received  a 
copy  of  a  reprint  of  *i\  iirticle  in  the  September  issue  of 
the  PhiiosopMad  MagaHne  on  "  Ex(;orimeni8  with  Higb- 
Frequency  Discharges,"  by  Mr.  A.  A.  C,  Swinton.  The 
author,  by  employing  the  apparatus  described  in  that 
majiaiiiie  for  February,  189.3,  for  producing  electric  dis- 
charges of  high  potential  and  high  frequency,  has  obtained 
several  curious  ejects.  A  Hat  tin  dish  titled  to  a  depth  of 
about  jin.  with  rosin  oil  was  electrically  connected  to 
one  terminal  of  the  high-frequency  coil,  and  a  wire  con- 
nected to  the  other  terminal  of  the  coil  was  suspended 
with  its  extremity  about  3in.  or  4in.  above  the  sur- 
face of  the  oil '  in  the  dish.  On  putting  the  coil 
in  action,  the  oil  was  immediately  thrown  into  a 
state  of  violent  agitation,  the  whole  surface  bubbling 
and  foaming,  while  the  oil  gradually  crept  up  the  inclined 
sides  of  the  dish  in  a  well-defined  wave,  and  finally  over- 
flowed. The  effect  appears  to  be  due  in  great  measure  to 
the  violent  repulsion  of  the  particles  of  air  from  the 
suspended  wire  into  the  oi).  A  simitar  result  was 
obtained  when  alcohol  was  substituted  for  oil  in  the 
dish,  but  the  alcohol  immediately  caught  fire.  With  onii- 
nary  paraffin  oil  the  effect  was  the  same  and  the  oi!  caught 
fire,  but  only  continued  to  bum  so  long  as  the  electric 
dischai^e  which  supplied  the  additional  heat  necessary 
to  keep  the  oil  burning  was  maintained.  Distilled  water 
WHS  next  tried,  but  with  this  no  agitation  of  the  surface  or 
creeping-up  of  the  liquid  enaued.  When,  however,  the 
suspended  wire  was  lowered  so  as  to  touch  the  surface 
of  the  water,  an  octopus-like  figure  of  bright  8(>arks, 
about  2in.  to  3in.  in  diameit«r,  was  Formed  on  the 
surface  of  the  water,  find  even  when  the  wire  was  further 
lowered  so  as  to  dip  three-eighths  of  an  inch  into  the  water, 
MO  that  the  point  of  the  wire  was  within  one-eighth 
of  an  inch  of  the  tin  dish,  the  sparks  still  spread  out, 
leaving  the  wire  at  its  intersection  with  the  surface  of  the 
water,  and  not  at  the  point  of  the  wire,  which,  as  already 
mentioned,  was  within  oneeigbth  of  an  inch  of  the  tin 
dish.  In  fact,  it  was  not  until  tbe  point  of  the  wire  and 
the  dish  were  brought  very  nearly  into  contact  that  the 
discharge  took  place  through  the  water,  which  it  then  did 
with  very  white  sparks  prodticing  small  exploeions,  and  the 
ipaiks  on  the  surface  ceased, 

Tbe  Qovemmeiit  and  Telepbony. — On  the  resolu- 
tion for  the  post  othcc  and  telegraph  service  on  Tuesday 
evening,  Mr.  Henniker  Heaton  said  that  a  grosser  blunder 
had  never  been  committed  than  for  the  Post  Office  to  keep 
in  their  own  bands  the  unproductive  trunk  telephone  lines 
while  they  have  left  the  paying  local  lines  in  the  hands  of 
the  private  companies,  Sir  A.  Rollit  spoke  of  the  groat 
interest  which  the  municipalities  bad  shown  in  the  tele- 
phone, and  considered  that  what  was  now  proposed 
was  not  a  restriction  upon  municipal  action.  It  was 
not  correct  to  say  that  tbe  charge  (or  the  tele- 
phone was  £30.  When  all  the  circumstances  were 
taken  into  account  bo  found  that  the  average  chai^ 
in  London  was  £15,  and  in  the  [irovinces  £8.  168.  He 
would  not  express  an  opinion  as  to  whether  a  lower  price 
would  pay.  His  view  was  that  the  work  should  be  <lone 
in  the  best  form,  in  the  belief  that  really  good  public  ser- 
vice  would  in  the  end  be  most  remunerative.  The  adminis- 
tration of  the  Department  in  ibis  matter,  both  b)'  the 
Postmaster- Go n oral  and  by  his  prodocossor,  had  been  sucb 
as  to  lead  the  company  to  desire  nothing  that  was  not  fair 
and  reasonable.     Their  desire  wm  to  consult  the  |)ublio 
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interesu,  *nd  he  cniild  usarc  tlic  rif  ht  hon.  j^eatleman 
that  in  tbe  neKOtktTon*  in  re^nl  to  the  a);ra6inont  they 
WouM  do  their  bcu  wilii  him  lo  arrive  At  a  rijjht  and 
f«r  coDcltuion.  Mr.  A.  C.  Morton  •aid,  in  his  view 
,  XAm  Uiie\>bone  coiU[iantes  wanMd  what  wiu  unfnir 
aikd  uiiidiuanabte.  Tb«ir  object  waa  to  eeciire  liy 
tbfl  aid  uf  the  Government  a  permanent  monoiioiy. 
All  be  wished  to  aay  now  w,is  thai  tho  Act  of  Ust  yc.>r 
wu  TU«hod  through  tbe  Home  iti  a  great  hurry.  Ho  did 
not  object  to  tbe  Government  purchasing  the  main  linea, 
but  be  tnuteil  that  the  PoBtmastec-Qeneral  would  do 
nothing  to  aasiat  &  monopoly.  Mr.  A.  Morley,  in  reply, 
said  he  did  not  think  lie  could  be  fairly  called  upon  to 
make  a  decJarutiott  ul  tbe  pr«Bent  time  as  to  the  policy  of 
the  Government  with  n!ji(>oct  to  the  telephones.  New 
devdopmenta  which  b^  recently  come  to  the  front  would 
have  to  be  carefully  considered.  One  of  the  moat  important 
recommendation*  of  the  Joint  Committee  wasth^i;  telephone 
eompaniea  licensed  by  tbe  Font  Office  should  biivo  ctntiitory 
power*  (or  obtaining  way-leaves  and  iimlergcoiiod  meaiin 
for  laying  their  wirca.  lie  thoURhi,  however,  ihat-thuse 
powers  ought  toiieinhjeot,iit  they  were  now.to  the  absent  of 
tb«  local  authorities,  which  had  control  over  the  thoroiigb- 
bn<ofour  grctt  towns  and  municipal  areas.  With  regard 
to  the  agreement  lietwcen  the  Post  Office  and  the  National 
Telephone  Oomfiany,  the  heailt  of  which  were  drawn  up 
by  the  late  Government,  he  remarked  that  a  very  strong 
case  would  have  to  be  made  out  that  would  justify  the 
Jlause  in  departing  from  the  terras  of  tho  agreement. 

Oeatb  by  UghtoiDs  in  France.— According  to 
■tatisiics,  th«  average  number  of  deaths  caused  by  lightning 
in  Fntnce  between  1835  and  18S3  amounted  to  100 
itnnnally.  From  one  year  to  another,  however,  the 
number  of  victim*  i*  very  variublc.  The  number  of  those 
struck,  but  not  faLilly,  ia  about  five  timo4  greater  on  nn 
average  than  those  killed  outright.  The  year  1890  vim 
exceptional  for  the  frecpioncy  and  violence  of  its  thunder- 
stonns,  and  tho  number  of  jicrson*  struck,  as  well  aa  of 
persons  killed,  shows  a  like  increoio.  The  efTect*  of  the 
"  ihunderbolti"  aa  it  is  |)Opu!arly  calle^l,  ar«  variable, 
according  ac  the  person  is  struck  directly  or  by  contre-eoup. 
The  lenionii  rn  /viiUnet,  tomarks  the  Lancet,  take  tho 
form  of  burns  or  laceratiorm,  inaiiffieient  by  themselves 
to  aeeonnt  for  death,  which  ia  sometimes  instantaneous, 
and  ia  sometimes  preceded  by  an  agony  more  or  less 
prolonged.  Pathology  hoa  not  said  the  last  word  as  to  bow 
death  is  caused.  Some  Fi-encb  physicians  ascribe  it  to 
"  cerebral  perturbation  which  paralyses  the  bulb  " ;  others 
to  "  eloc'.rolytic  decomposition  of  the  tissues  and  the 
liquids  " ;  and  others,  again,  to  the  "  evolution  of  a  gas  in 
the  vcMel*  of  the  circulation."  The  bodies  of  person* 
stnick  by  lightning  i^retent  phenomena  quite  faiitaetie,  in 
tbsir  form  especially.  On  some,  the  scorching  luaumea  an 
almost  artistic  cunligunition,  in«otnuch  that  more  than  one 
obierver  baa  traced  tliese  "  designs  "  or  "  lightning  draw- 
ings "  not  to  chance,  but  to  the  "  outlines  of  objects  that 
happen  to  bo  in  tho  immediate  neighbourhood  of  the  victim 
when  struck  by  the  thunderbolt" — the  [ihenomenon 
being  one  of  "  reproduction  or  transference."  Some- 
timee  these  figurings  assume  arborescent  or  tree-like 
fonna.  If  death  is  not  instantaneous  the  elfect«  are 
rery  variable,  according  to  the  constitution  or  slate  of 
health  of  the  individual,  or  according  to  the  circumstanco« 
in  which  the  visitation  occur*.  Dr  Nothnagel,  professor  of 
clinical  medicine  in  tbe  Vienna  School,  baa  made  a  special 
study  of  "  stroke  by  lightning,"  and  has  reproduced  tbe 
phenomenon  in  question  on  rabbits  by  meane  of  a  Leyden 
jar.  In  u  resent  lecture  he  deecrili^d  tbe  n on  characteristic 
of  tbe  external  manifestations  of  tbe  penon  struck  and 


also  the  first  steps  that  should  be  Uken  for  his  recovery. . 
Hi*  ob*«rvulionH  have  si>ecial  interest  as  regards  tbe  ofTect 
of  the  "  Btroke  "  on  the  bwin,  on  the  spinal  marrow,  and 
on  the  peripheral  nerves,  particularly  as  to  loss  of  con-  H 
sciouNness,  cerebru!  disturbances,  and  ataxic  complications. 
Shock  to  the  visual  organs  and  partial  |>aralysis  of  tho 
tongue — this  Utter  being  sometime!  peculiarly  unresponsive 
to  treatment — were  amongst  tbe  symptoms  more  distinc- 
tively characteristic  of  the  lesion ;  others,  again,  bore  an 
afBriity  lo  the  nervous  perturbations  induced  by  railway 
collisions  or  by  accidents  which  affect  violently  and  Wj^^ 
denly  the  mental  or  emotional  faculties,  J^^H 

The  Fatal  Aooldent.— Tlie  enquiry  held  on  tho  IBtb 
inst.   with  reference  lo  the  death  of  Mr.  W.  Ball  at  the 
Blackfriars  transformer  station,  and  which  was  dealt  with 
in  our  Iwat  issue,  has  beon  adjourned  for  threo  weeks  to 
allow  of  the  attendance  of  the  assistant  Mecch,  who  waa 
injured  at  tbo  same  time.     Mr.  A.  C.  Langham,  deputy 
coroner  for  South  wark,  conducted  the  enquiry,  and  Major 
P.  Cardew  repreaeiiied  the  Board  of  Trade.     Philip  Hunt 
stated  that  on  TuosHay  evening,  about  balf-past  six  o'clock,  fl 
he  was  called  intothe  provider-bouse  of  tbe  Loudon  Eloctrio  ^ 
Supply  Corj>oration,  where  he  found  the  deceased  lying  on 
the  floor  between  two  converters  and  a  stool.    He  apjteared 
to  bo  dead.     A  young  man  named  Meech  was  at  the  door, 
very  brully  burned.     The  witness  at  once  telephoned  to  one  fl 
of  tbe  other  stations   for  oasistance.     Meoch,  when  he  saw  ^ 
witness,  said  that  whilst  he  was  dusting  down  they  had 
turned  the  main  on,  but  witness  found   that   that    waa 
not    the    case,    as    on    looking    up    he    found    that    tho 
switch  gear  was  down.     Witness   was   not  employed  by  fl 
the  corporation,  but  ho  worked  on  the   same  premisea. 
He  thought  that  if  they  had   turned  on  tbe  switch  they 
would    have    first    telephoned    through    from    Deptfonl. 
J,  G.  Freeman,  the  engineer  in   charge  of  the  London 
Electric  Supply  Corporation's  stAtion  at  Blackfriars,  stated 
that  on  receiving  the  telephone  message  for  help  be  at 
once    took  a  cab,  and  arrived  at  the   Blackfriars  station 
sbortly  after  7  o'clock.      Mooch,  the  assistant  Itnesmau, 
wa*  sitting  on  a  atoul,  whilst  Ball  was  lying  on  the  ground  ^ 
dead,    with    outstretched  arms,  near    to   transformer    43.^ 
Looking  round  to  discover  how  the  docoaso>:l  might  have 
received  a  shock,  he  found  a  duster  lying  on  the  terminal 
of  the  transformer.     Witness  was  of  opinion   that   thaH 
deceased  had  received  tbe  shock  from  tbe  omnibus  bar 
whilst  engaged  in  dusting.     The  dccensoil  hod  been  in  the 
Corporation's  employment  for  a  number  of  years.     He  was 
always  a  very  careful  man,  and  must  have  been  aware  ol  ^ 
tho  danger  be  incurred  when  dusting  with  the  plug  in  thftH 
omFiibuK  bar.     Tbe  deceased  was  tbe  only  person  to  blame 
in  the  matter.     Mr,  P.  W.  D'Alton,  engineer-in  chief  to 
the  London  Electric  Sup]ily  Corporation,  snid  tho  deceased 
had    the    reputation    of    being    an    exceptionally  careful, 
trustworthy   man,  and   that  be  know   every  bolt  in  ibft 
building.     It  bad  been  a  piece  of  lamentable  forgotfulnese 
on    his    part    not    to    have    removed    tho   plug    before 
commencing  to  dust.     Meech's  duty  required  no  previoua 
knowledge  o(  electricity.     Notices  with  "  Dangerous  "  on 
them   were  posted  over   tbe   machinery.     Dr.  Hamilton, 
bouse  surgeon  at  Ony'a  Hospital,  said  he  baw  the  deceased 
between  seven  and  eight  on  tho  Tuesday  evening,     There 
was  a  ragged  wound  on  the  bock  of  his  right  wrist  and 
hand,  and  tbe  fle«b  was  charred  and  smell  of  burning. 
There  wo*  also  a  smaller  wound  on  tbe  baek  of  tbe  left 
wrist,  and  tbe  injuries  bad  tlie  appearance  of   having  bean 
caused  through  contact  with  electricity.     Other  evid' 
showed   that  Mcech   bad   been   badly    bKi***' 
enquiry    was    adjourned,   as    mention! 
attendance. 
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Iho  world  oltctricftl  mores  tuBl ;  not  ao  fast  in  some 
dtPKtioni  AS  dloctrical  engineers  iind  the  world  in 
general  irould  donbtloss  like,  (or  electric  tmction  siill  lags, 
and  the  telephone,  though  with  us,  ia  not  yet  (or  tis  in  the 
way  W0  would  deeire.  Nevertheless,  it  moves,  this  world  of 
matters  electrical,  and  those  in  it  and  of  it,  while  pushing 
their  hardest  at  the  great  flywheel  of  a|>|>Iied  science,  some- 
times see  only  the  increased  activity  in  their  own  comer, 
and  wonder  how  matters  are  really  itroftrcssinK  among  t^eir 
follow-compeor«.  Another  Fca«on  is  upon  us,  and  after  the 
outward  movement  of  individuals  on  their  holid«ys,  abroad, 
or  even  to  Chicago,  the  roconcentration  will  commencu  upon 
the  serious  work  of  the  seaAon,  plana  are  laid  for  future 
extetitions,  )i:ipere  will  be  rBad,  new  developmenle, 
new  invtintiiirit  brouKht  forward  am)  discussed,  and  so 
the  progrusK  of  electrical  engineering  goes  on.  flow  ba« 
it  gone  during  the  Iiwt  year  or  two  amongxt  the  large 
concerns — cterlric  lighting  companies  and  tboir  stationx 
especially  t  This  i^  a  question  many  will  be  asking,  nni)  i 
question  wc  shall  attempt,  in  some  sort,  to  answer.  From 
the  period  of  tentative,  of  trial,  sometimes  of  surprise,  bts 
suoceeded  a  (lenod  of  ceiUiuty  and  uf  knowledge  of  resuiti. 
Station  engineers,  consulting  engineers,  contracting  engi- 
neers, upon  whom  the  chief  work  of  organising  and  running 
enterprit«*  of  RToAt  pith  and  moment  dopotiils,  now  know 
where  tboy  stand  and  in  what  direction  to  look.  It  will 
tberefore  bo  interesting  to  glance  around  and  make  an  up  to- 
date  rep<>rt  uj>on  the  statiuiianowsupplyiii){  the  Metropolis 
andotherlargc  towns  in  Ureal  Britain,  to  ate  exactly  ill  what 
Dsiiion  they  now  ttan'),  their  progrets,  their  resuUii,  iboir 

Lii;s  and  feari.    Useful,  loo,  in  a  u*ay  eiciy  iinioliciil  mm 

11  uiiderslanci,  will  lie  to  sue  exactly  liow  their  organis^i- 

tion,  their  machuiery  are  working— wbiC  Arc  fguiul  good, 
and  in  what  diroclionii  moditi cations  are  or  might  be  made; 
wlut  details  have  stooij  the  test  of  time,  or  what  have 
been  discardeil.  And  the  great  uuestion  of  cost  of  goners 
tioD — bow  is  this  supervised  and  dealt  with  on  a  commercial 
basis,  what  resullo  are  achieved,  and  what  miiy  be  looku<l 
for  in  the  future  t  In  giving  a  descrijition  of  the  jircsent 
status  of  the  great  electric  light  companies  now  at  work 
from  thi'  point  of  view  wo  shall,  we  think,  be  giving  not 
only  .1  uieful  compaiison  of  work  accomplished,  but  an 
intcicsiiiig  summary,  pro5table  alike  to  praeliaiiig 
engineers,  to  students,  and  to  intending  customers — bis 
tbey  private  or  public  corporations. 

Our  purpose  ia  briefly  to  deal  with  tbo  history  iluring 
the  Ust  year  or  two  of  tbese  nndertakinjct,  to  dtiHciibu  with 
some  technical  detail  the  plant  anil  working  of  the  slAtiuna, 
and  to  deal  in  general  with  the  cost  of  generation  and 
distribution  of  olectrical  current  to  the  public  We  shall 
begin  with  the  Westminster  Electric  iSuppIy  Corporation, 
a  company  interesting  and  important  alike  for  the  central 
position  it  occupies,  for  the  fact  that  it  luppliea  our  ftouse^ 
of  I'arliament,  and  for  the  care  with  which  every  detail  of 
working  and  management  has  lieen  tboiigbt  out  under  the 
guidance  of  tlieir  able  chief  engineer,  rroT.  Alexander  B.  W. 
Kennedy,  t-'.It.S.,  whoM  devotion  to  the  cause  of  oloctrical 
engineering  is  indefatigable. 

The  Wkhtmisstki!  Compasv—Gknkr.ii,. 

The  Westminster  Electric  Supply  Corpora  lion,  Limited, 
was  registered  on  30th  June,  ISJiS,  with  a  capital  of 
XIOO,000  in  20.000  £&  share*.  Thin  has  Iwon  tubtvpiently 
inuieused  to  £300,000  in  GO.OUO  .£5  sbarcs,  which  are  all 
fully  [mid  up.  These  sharoi  arc  now  otbeiaiiy  quoted  at 
b{,  but  are  hold  tightly,  and  any  transfers  that  are  made 
at  this  moment  aro  made  at  but  little  under  C,  which 
iofficiently  indicates  the  status  of  tbe  company  at  the 
prwaentdate.  In  addition  to  the  ordinary  share  capital  the 
company  have  issued  debentures  to  the  extent  of  X'i9,tOO 
at  &  per  cent,  and  owing  to  the  advance  of  the  company 
tbe  next  issue  of  X40,GOO  of  delwntures  was  made  at  it  per 
c«nL  (making  a  total  of  X70,000).  and  it  it  quite  expected 
that  any  further  iwue  will  be  able  to  bo  made  at  the  very 
moderateprice  of  4  per  cent. 
7ha  Westminster  Company  obtained  their  proviiionjl 
Lon^ror  /a  i889,  miid  waimetKod  Aupjily  from  a  temporary 


station  in  Dacre-street,  Westminster,  on  July  1,  1891, 
Their  standard  charge  at  the  cummenccmont  was  at  8d.  per 
Board  of  Trade  unit. 

The  comjtany  then  obtained  permanent  Htc»,  iind  erected 
three  statinni :  (1)  alMiilhank-street,  Wes'.minitcr  ;  (2)  at 
Ecclcston-placc,  Butgravia  ;  (3)  at  Davies  sircct,  Mayfair. 
Their  chief  office  was  lor  some  time  at  Victoria-mansions, 
but  this  has  now  been  rcniovei)  to  their  Eccles  ton -place 
station,  where  the  staff  occtipy  a  line  set  of  specially- built 
offices  adjoining  tbe  central  sUiiion. 

The  charge  for  current  wa«  reduced  on  July  I,  1893,  to 
7d.  per  unit,  and  still  further  on  April  1,  1S93,  to  Gd.  per 
unit  for  electric  lighting,  while  current  for  motor  purpusw 
is  being  supplied  at  fid.  per  unit. 

The  system  employed  throughout  is  the  lowteniion 
continuous-current  system,  at  100  volte,  with  three-wire 
distribution,  using  accumuUtors  in  conjunction  with  direct 
au])p1y.  All  the  three  networks  are  connected  together  in 
parallel,  though  means  are  adopted  for  working  KO[iarately 
when  desired,  or  for  one  station  to  take  the  load  or  part  of 
the  loatt  of  any  other  ataliun  if  necessary. 

Ill  February  last  tho  total  nmoiint  of  roadway  laid  with 
mains  was  33  miles,  making  130  milee  of  ways,  into  which 
upwards  of  97  miles  ol  copiier  strip  and  cable  had  been 
drawn. 

The  current  being  supplied  at  the  various  dates  as  below 
was  UK  follows,  in  the  equivalent  of  8-c.p,  lamps  : 

Dec.  31.  1891.  current  equivalent  to  62,820  8-c.p.  lampa. 
Dec.  31,  1892,  „  „  ^8,680 

July  31,  1893,  „  „  114,294 

On  tho  Utter  date  there  were  applications  in  hand  for 
about  G.OOO  more  8-c  p.  lum])a,  making,  therefore,  a  total 
of  120,000  S-cp.  lamps. 

The  company  have  lately  been  endeavouring  to  get  their 
customers  to  take  current  for  electric  motors,  and  already 
have  met  with  very  satisfactory  responses,  and  this  depart- 
ment of  supply  seems  likely  to  grow  to  considerable  dimen- 
sions. Already  several  electric  lifts  have  been  installed,  in 
addition  to  a  fair  number  of  motors  (or  ventilating  and 
driving  purposes.  These  motors  in  every  case  aro  «upplied 
direct  from  tbe  lighting  mains.  At  first  there  was  some 
difficulty  owing  to  the  large  and  sudden  increase  or 
4l<5creaBe  in  current  tiken  ;  but  a  rule  has  been  made  that 
in  every  case  a  starting  resistance  must  be  inserted,  and 
they  have  ^^ticcecded  in  obviating  all  difficulty  from  lluctua- 
lion  oi  voltaKe.  The  same  observation  applies  to  the  supply 
of  largo  arc  lamps  (or  photographing,  of  which  several  are 
now  supplied. 

The  company  have  mschinery  capable  of  supplying  an 
equivalent  to  130,000  8-c.p.  lamps.  With  additional  plant, 
for  which  room  baa  been  left,  this  can  easily  be  extended 
to  supply  170,000  lamps,  while  with  the  addition  and  ex- 
tension of  the  premises  on  the  present  siten  plant  equal  to 
the  supply  of  600,000  such  lamps  can  he  installed,  It  is 
not  thought  that  an  addition  to  the  number  of  stations  will 
be  neceaaary  to  cover  tho  district  over  which  tho  company 
have  powers  of  supply. 

Tho  WoKtiuinater  Conniiany  paid  their  first  dividend  aa 
an  interim  dividend  of  3  per  cent,  on  June  30,  1892,  for 
the  haUyoar.  On  December  31,  1892,  they  paid  an  addi- 
tion:il  dividend  of  4  per  cunt,  making  a  total  dividend  for 
tho  year  of  3i  per  cunt,  per  annum.  An  interim  dividend 
has  now  been  declared  for  tho  half-year  ending  June  30, 
1^93,  o(  3  per  cent. 

Almost  from  tbe  commoncemont  the  company  supplied 
the  electric  light  for  the  Houses  of  Parliament  This  vraa 
a  partial  inalallatlon,  and  it  ha«  been  further  increased  by 
a  large  number  of  lights  in  both  Houses,  and  a  further 
increase  in  the  number  uf  lights  will  shortly  be  made. 
They  have  made  provision  (or  lighting  tho  Foreign  OHice, 
mid  have  also  been  requested  to  make  provision  for  the 
supply  of  other  large  Government  departments. 

Among  other  largo  buildings  and  institutions  that  the 
company  supply  may  be  mentioned  Buckingham  Palace, 
the  lioyal  Institution,  the  Znalo;!ical  Institution,  the  Royal 
Institute  of  British  Architects,  the  three  unginooring  insti- 
tutions (the  Institution  of  Civil  Kngineers,  ol  Mechanical 
Engineers,  and  our  own  Institution  of  Electrical  Eogineers). 
There  are  also  tbu  Westminster  Town  Hall,  the  UtddloHX 
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County  Council,  the  Cipe  Oovergment  Office,  the  New 
^Zleai^^nd  Oovernmont  Office,  and  the  Oeneral  Medical 
iCouncil.  Of  hotcU  there  are  the  Weslminaiei'  P-ilarn,  the 
Windior,  Albemarle,  Berkeley,  Beli^ii-avia,  Harvey'n,  and 
Dtben.  Ot  clubs  in  tlie  diauicl,  they  supply  thu  Junior 
C»ii*littitiona1,  Devonsbire,  Brouki'H,  the  Now  University, 
Kulminton,  \Veliinnton,  Cavalrj',  Piccadilly  Club,  Albc- 
mirle  Club,  ihe  Art«  Olith,  etc.  Several  large  jihotgraphera 
are  also  su(ip]ie<l,  guch  a«  W.  and  D.  Downey,  Mayall'^, 
A.  J,  lAogban. 

With  regard  to  the  supply  ol  large  premises,  the  Weet- 
minster  muko  a  coDBiderable  reduction  in  price  on  large 
•upply.  !t  it  intercetitig  to  note  here  thai  the  WeatmlnBter 
'Corporation  were  the  first  com[>any  to  make  a  rodnction 
in  price  to  their  cuBtomers  of  ihia  kitid.  The  following  in 
their  Rcaie  of  rebates : 

uiite.         ^^.u  4Kr^D 

l«"  ""**     pence  per  unit. 

Dndw    3.000     —  fid, 

Ovw       3,000     I  — 

„          4,000     3 — 

H          MOO     3  ....„«....  — 

m          «.300    4  ...........  HA 

„          7,700      5  ...........  — 

9.300     fi  — 

11.200 T  — 

13.400    8  Sid. 

15,800     9  — 

„        18.600     10  — 

ai.TOO     It  — 

25,400    18  6W. 

30.000     13 — 

36.200    14  — 

45,000     16  — 

60,000     16  5d. 

Motors  are  supplied  by  separate  nieten  at  the  price  of 
Sd.  |ier  unit.  The  following  list  of  motors  already  supplied 
will  he  found  interesting  : 

Lifts,  passenger  and  service 5 

HairdrQKsinK 3 

Bcittlu- washing 1 

Ventilation   3 

Hydraulic  pump .„.i , I 

Circular  saw 2 

Organ-blowing , .,.,,, 2 

Dentist  drills 6 

Lathoi,  etc 3 

Refrigerator  machine 1 

Driving  testing  dynamo 1 

Besides  this  there  are  supplied  : 

Cautery  instruments 4 

Supply  for  surgery , 2 

Electric  launch  station I 

Omnibus  charcinj];  station  (Bristol  Company)..  I 

Accumulator  charging  (Lithanode  Company). .  1 

Tbo  price  for  charging  accumulators  is  5d.  per  unit. 
Current  for  cooking  and  heating  apparatus  is  also  supplied, 
but  not  as  yet  to  any  very  large  extent.  An  exhibition  of 
electric  cooking  utensils  i»  kept  on  view,  as  well  as  samples 
of  notOCB,  fans,  radiators,  etc.,  at  the  comjmny's  oflices  at 
EeelestOD-place,  and  these,  being  shown  in  action,  have  boon 
instrumental  in  inducing  several  consumers  to  use  electric 
energy  for  [luqioses  other  than  lighting. 

Tbe  following  i«  a  list  of  the  official*  of  the  Westminster 
Electric  Light  Corporation : 

iNwfcriL— Ridht  Bon.  Lonl  Suffield,  K.C.B.  (chairman). 
Sir  Douglas  Oalton,  K.C.B..  Edmund  Boulnois,  Esq.,  M.P., 
W.  Hayes  Fbber,  Esq..  M.P..  J.  Browne  Martin,  Esq., 
J.  Heriop  Powell,  Eeq„  R.  W.  Wallace.  Esq. 

Offietn. — Captain  Edmund  Bax,  manager;  Prof.  A.  B.  W. 
Kennedy,  engineer-in-chief ;  Frank  lago.  Esq..  secretary. 

Sngiuttn. — Pavioa-street :  first,  LI.  Foster;  second, H.  U.  S. 
BeJkw ;  third,  0,  Horley ;  I  &  men  and  oltice  boy.  Eccleston- 
place  :  firat,  C.  0.  Grimshaw  ;  seconil,  F.  A.  Nixon ;  thii^, 
W.  Tbompnti ;  19  men  and  office  boy,     Millbunkstreet : 


first,  F.  ffewington ;  second,  W.  Robinson ;  third,  6.  Clarke ; 
19  men  and  charwomen. 

Maim  ThpaThnfni. — E,  W.  Monkhouse,  superintendent 
of  mains;  C.  Monson,  assistant  superintendent  of  mains; 
J.  Turner,  clerk  ;  and  33  workmen, 

Mdtr  rJeparlmenl  ((hiiiide). — L.  H,  Hordern,  suporin- 
leiideut  of  meters  ;  J,  E.  Dane,  chief  inspector  ;  C.  G.  King, 
clerk  ;  U,  J.  White,  clerk  ;  Corry.  Allard,  and  Day,  meter 
readers ;  and  three  men  and  one  boy. 

Mtter  Department  (Intidr.). — J.  W.  Jones,  chief ;  A.  Mears, 
olockmaker  ;  W.  J.  Dawson,  assistant  clockmuker  ;  nlsoone 
man  and  two  hoys,  In  this  department  all  meters  are 
tested,  calibrated,  repaired,  etc,,  and  they  are  delivered  to 
the  outside  meter  department,  who  fix  them  in  consumers' 
houses,  calibrate  them  in  situ.  Lake  readings,  etc. 

Office. — H.  Booth,  collector ;  H.  H.  Stanley,  assistant 
collector;  W.  A.  Pearmaii,  bookkeeper;  A.  Farthing, 
transfer  clerk ;  A.  E.Upsdell.correspondence,  etc,;P.  Porter, 
general ;  C.  Ftoat,  office ;  C.  Weiss,  draughtsman  ;  Captain 
Webb,  canrasaor. 


THE  COST  OF  ENERGY  FOR  ELECTRIC  TRAUWAYS. 

BY    FRANK   B.    l.KA. 

It  is  considered  by  many  of  those  who  sbould  be  in  k 
position  to  judge  accurately  the  pi-obable  course  of  events, 
that  some  reasonable  jirogress  in  toe  development  of  electric 
traction  will  soon  be  made  in  this  country  ;  if  lor  no  other 
reason,  this  is  thought  likely  because  a  Joint  Parliamentary 
Committee  bos  put  an  end  to  some  of  the  difficulties  in  the 
road  by  drafting  model  clauses  of  an  equitable  nature — 
protecting  all  the  interests  involved — for  iusertion  in  tram- 
way and  other  such  measures  brought  before  Parliament. 
Although  such  progress  must  from  its  very  nature  bo 
somewhat  slow,  no  great  regret  need  be  felt  at  this,  (or  if 
we  are  to  take  fresh  steps  in  a  new  direction,  they  cannot 
well  be  too  sure.  What  is  vulgarly  called  a  "  boom  "  has,  as 
a  rule,  but  one  ending,  and  the  spelling  of  it  is  "  panic,"  A 
steady  growth  and  development  is  not  only  cheaper  in  the 
end,  but  offers  greater  advantages  in  everyway:  the  experi- 
ence gained  is  more  reliable  than  when  a  mad  rush  takes 
jilace,  whilst  public  confidence  is  secured  with  far  more 
certaiuty.  It  is  most  sincerely  to  be  hoped  that  any  progress 
which  may  occur  in  electric  traction  generally  will  be 
characterised  by  such  a  steady  growth  as  oan  alone  make 
of  it  an  enduring  and  profitable  business. 

One  [tarticularly  important  jioint  which  will  require  some 
consideration  at  the  hands  of  all  electric  railway  or  tram- 
way engineers  involves  the  question  of  stationary  power 
plants  and  the  cheapest  method  of  obtaining  a  constant 
supply  of  electric  energy.  The  question  becomes  practically  fl 
the  following  :  Is  it  more  economical  for  an  eLctric  line  to  fl 
instal  its  own  stationary  generating  plant,  or  may  it  with 
greater  advantage  obtain  a  supply  of  energy  from 
the  nearest  continuous-current  electric  lighting  station  1 
assuming,  of  course,  that  such  may  be  available — by  no 
means  a  remote  contingency  nowadays.  So  far  as  electric 
lighting  interests  are  concerned,  the  utilisation  of  their 
generating  plant  during  the  day  is  of  course  a  most  desir- 
able object  to  attain  ;  every  electrical  engineer  is  familiar 
with  the  6  to  10  p.m.  "  peak  "  in  the  output  diagram  of 
a  lighting  station,  but  the  problem  of  equalising  the  load 
throughout  the  24  hours  in  order  to  have  a  continuous 
peak,  or  rather  "tableland,"  and  thus  run  the  station  at  ^ 
maximum  output,  remains  as  yet  practically  unsolved.  If  ^ 
the  average  load  in  such  a  station  were  anything  like  50  per 
cent,  of  the  maximum,  the  selling  price  of  suriilus  electric 
energy  could  without  doubt  be  materially  reduced  lielow 
the  3d.  per  unit  at  which  it  is  now  olTered  for  such 
purposes  as  the  working  of  electric  motor*,  etc.,  during  the 
day. 

Electric  liehting  autfaoritios  in  gonoral — whenever  a 
suitable  supply  is  close  at  hand — would  therefore  appear 
likely  to  show  a  moat  favourable  consideration  of  any  pro- 
posals to  sell  current  for  an  electric  tramway  ;  although  the 
demands  from  both  lighting  and  power  circuits  to  s' 
extent  overlap,  say,  between  the  hours  of  6  uid  10 
yet  there  is  usually  an  ample  reserve  at  all 
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allow  of  slight  ov«rlouIiDg  for  tbia  period.  Such  a  counifl 
is  obriotuly  more  economic&l  thin  the  ruiininji  of  large 
madiinery  during  the  dayliKht  hours  im  a  umiU  Inuil,  or  no 
load  at  alL  Much  depends  in  this  connection  upon  the 
BU68  of  unit  adopt«d  ;  the  tendency,  hovrevor,  eceias  to  bo 
towards  iiicreaiing  theite  ns  much  u  poB«ible,  consistont 
witli  econoffiiaikl  irorlcing. 

Some  liguroc  wore  given  a  ye^r  or  two  ago  in  the 
AmftncRR  tochniciil  papers  relatiro  to  the  cost  per  car  mile 
of  electric  energy  put  into  the  line,  in  the  case  of  tiam- 
wtys  operated  on  the  overhead  wire  or  "  trolley  "  principle, 
where  the  supply  was  in  each  caae  obtained  from  u 
BtatJOD  specially  erected  for  the  piirpone,  and  there  seems 
to  be  DO  re&son  for  doubting  thuir  uccurikcy.  Tbo  average 
cost  upon  22  sucb  lines  whs  lUibed  to  be  oqtiivnloTit  to 
I'lTd.  ]>er  car  mile,  the  highest  being  3-9(1.  nnd  the 
lowest  Jd.  The  expenses  included  wore  the  following : 
Eoaiatenance  of  power  plant,  repairs  to  engines  and 
dynamoB,  fuel,  wages,  oil  and  waste,  etc. ;  but  a  very 
esaeotial  (eatiiro  to  point  out  is  that  the  number  of  cm 
operated  on  each  lino  varied  enratuioiuly — from  three  to 
one  hundred  und  forty.  It  need  hardly  be  said  that,  as  a 
fulei  with  the  former  expenses  were  luturally  at  a  maximum 
per  car  mile,  and  conversely.  The  average  cost  would 
probably  apply  to  those  roads  U[ion  which  20  cars  or  more 
were  niuDing  continuously. 

It  is  Dot,  however,  at  all  clear  whether  any  account 
whatever  has  bee:i  taken  of  charges  which  ought,  in  all 
fairness,  to  be  included  in  such  estimates,  as  part  of  the 
cost  per  car  mile  not  iocurrod  on  the  alternative  plan ;  a 
sinking  fund  should  be  allowed  for,  and  ibe  subject  of 
depreciation  is  hardly  settled  by  vaguely  refening  to 
"  maint«natice  of  power  plant."  Take,  for  imiUnce,  the 
case  of  a  road  npon  which  30  cars  are  ke|it  nmning  over  a 
length  of,  say,  a  dozen  niilea.  The  ca|iital  outlay  rc'iuirod 
(or  buildings,  geuerating  plant,  and  machinerv,  etc.,  would 
be  little,  if  any,  less  than  £18,000,  nn<l  a  fair  amount  for 
depreciation  aiid  aiuortisatJoQ  of  this  sum  ought  to  be 
ineluded. 

Returning  now  to  the  plan  of  purchasing  electric  energy 
for  traction  purposes  from  an  electric  ligbling  station,  it  is 
obvious  that  some  couaiderable  difficulty  must  arise  in 
obtaining  the  average  cost,  and  even  in  estimating  a 
maximum  or  mitiimum.  The  figures  will  vary  for  each 
individual  road,  perhaiis  more  especially  in  proportion  to 
the  average  numoer  of  care  at  work,  but  the  queatioua  of 
apeed,  length  of  tine,  gmdtent,  and  loads — both  dead  and 
pkyine  weights — also  influence  the  cost  per  car  mile  very 
considerably.  The  nverago  horsepower  required  from  the 
supply  station  or  electric  mains  per  car  on  the  Hno  varies, 
of  course,  from  sero,  if  the  car  is  supposed  to  nin  down 
bill,  to  3  or  so  when  on  the  level,  and  to  as  much  as 
20  or  even  30  when  starting  with  a  heavy  load  on  an  up 
grade.  Probably  10  h-p.  represents  the  maximum  average 
amount  required  per  car,  taking  all  conditions  into  account, 
and  maoy  skilled  engineers  consider  that  this  allowance  ia 
excessive. 

If  we  assume,  tay,  7  h.p.  per  car,  employed  for  12  hours 
daily,  with  a  total  of  30  cars  on  the  line,  the  horse-iiower 
hours  become  1,680  [ler  diem.  The  car  mileage  will  not 
exceed  2,000  jwr  day  at  tbo  outside,  but  with  this  allow, 
ance,  and  iMiimitig  the  price  of  electric  energy  to  be 
3d.  per  unit,  the  cost  per  car  mile  works  out  to  rS79d. — 
a  venf  favourable  showing,  if  the  Ggures  upon  which  it  is 
baaed  are  correct.  Probably  it  is  too  favourable,  even 
with  the  comparatively  large  nuralier  o(  cars  assumed,  and 
a  sum  of  25d.  or  even  3J.  per  car  mile  would  more  nearly 
represent  the  true  expenditure. 

Id  any  case  the  coat  of  jxirch^ing  current  from  electric 
light  stations  for  tramway  lines  would  appear  to  exceed 
that  iocoired  by  putting  down  special  plant  for  the 
purpose.  Dot,  boweror,  taking  into  account  the  trouble  and 
•xpeoBe  of  erecting  and  administering  it 

The  other  side  of  tlio  question — viz.,  the  advisability  of 
selitng  whatever  sinre  power  there  may  t>e  in  an  olectrie 
tramway  generating  station  for  lighting  pur^ioses  outside — 
opens  up  rather  too  wide  a  field  for  discussion  in  this  place, 
and  it  may  therefore  be  filly  taken  up  at  some  other  time. 
Ueiujwbile  let  ns  hope  that  sufficient  work  may  soon  be 
t/ar/n  ttt  ren/j'  or  wiitndict  Ibe  ^urw  given  bOTein. 


A  NEW  SHUNT  ARC  LAMP.* 


The  fundamtutttl  idM  of  the  type  of  lamp  illustrated 
consists  in  the  prOvMon  In  shunt  to  the  terminals  of  the 
Ump  of  an  electromagnet  with  a  movable  armature  in  con- 
nection with  n  check  contrivance,  as  a  clock  train,  and 
which  forms  ihc  arc  and  also  regulates  the  position  of  the 
carbons.  Lamps  constructed  on  this  principle,  although 
the  electromagneUc  disposition  is  the  most  simple,  have 
certain  defects  in  construction  which  require  special 
remedies.  The  first  defect  lies  In  the  fact  that  the 
armature,  h,  Pig,  1,  which  during  the  burning  of  the  lamp 
takes  up  the  [losition  of  equilibrium  hctwccn  magnetic 
attraction  and  pulling  power  of  the  spiing,  e  (this  position 
being  necGssitatod  by  the  terminal  pressure),  is  partly 
dependent  UjH)n  the  weight  of  the  carbons  suspended  from 
the  holders.  Aa  this  unequal  weight  under  the  thicker 
upper  carbon  ia  continually  being  altered  by  the  htirniiig 
of  the  carbons,  the  armature  vaiitt  also  alter  its  position, 
and  the  tension  of  the  arc  change  corresgionditigly  with  the 
burning,  and  certainly  increase  if  the  swinging  axis  of  the 
armature  lever  falls  together  with  the  revolving  axis  of 
the  chain  pulley. 

A  second  defect  ia  based  on  the  known  fact  that  an 
electromagnet,  through  beating  of  the  coils,  haa  a  higher 
electrical  resistance,  and  therefore  with  a  constatit  terminal 
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pressure  its  attractive  power  is  weakened.  It  thcrofora" 
requires  a  higher  tension  than  the  initial  prasaure  to  let 
the  armature  play  on  the  same  limits  with  warm  coils  as 
when  the  latter  are  cold.  Nearly  all  shunt  arc  lamps  of 
this  type  are  subject  to  this  defect  of  an  increase  in  the 
pressure  of  the  arc  in  consetjuence  of  the  heating  of  the 
ooils. 

The  increaae  in  the  pressure  through  a  diminution  In 
the  weight  of  the  carbons  has  in  the  before-mentioned 
type  been  compensated  by  a  lever  arrangement,  as 
shown  in  Fig,  2.  As  will  be  aeen,  the  armature 
lever  is  connected  fast  to  the  clockwork,  and  the 
whole  system  swings  round  the  turning  point  of  the 
armature  lover,  whereby  the  chain  pulley  must  act 
to  the  armature  lever  as  an  unequal-armed  lever  in  the 
ratio  of  4  to  9.  This  ratio  rorresponda  to  the  rela- 
tion of  weight  of  the  carbons  to  one  another,  and  thus  the 
|>roducta  from  lever  length  and  weight  of  carbons  are  «<jual. 
As  the  carbons  are  now  of  equal  length,  and  burn  equally, 
it  is  clear  that  the  equilibrium  of  the  -irmaturo  lever  load 
duriug  the  whole  period  of  burning  cannot  bo  interrupted. 

The  increased  pressure  of  the  arc  ilne  to  the  heating  of 
the  coils  is  balanced  by  a  eom[«tisatinn  band,  k.  This  con- 
sists of  two  pieces  of  metal  soldered  toguthcr.as,  for  instance, 
aleel  and  rinc,  and  which  in  a  normally  cool  condition  are 
strstchoil  straight  out,  and  when  warm  they  become  curved. 
Aa  the  lower  end  of  this  band  it  firmly  fixed  byaer«wR,tbe 

*  Abstnuit«>l  Erom  die  EttkiniftlmiKltt  Ztiuehri/t. 
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upper  and,  which  carries  the  striliinK  tongue,  g,  must  make 
•  oerUin  stroke.  Tho  longth  of  the  stioke  con-tifi|)Oii<]H  m 
far  as  possible  exactly  with  ihe  receOvtico  of  the  urmaturo, 
b  (caused  by  tho  boating  of  the  coils)  from  its  sturtiiiK  (xjint, 
with  cold  coilx,  to  that  tlie  relative  |iositiori  of  the  arma- 
ture remaiiiK  unchanged,  and  therefore  the  pressure  of  tho 
arc  dot*  not  vary. 

We  will  DOW  proceed  to  exjilain  the  method  of  construe- 
tioo.  The  magnet,  a.  Fig.  2,  nltracte  its  armature  into  a 
viaiblo  slit  in  the  [wle-pieces  away  from  the  spring,  e.  Over 
the  pulley,  d,  of  the  clockwork,  c,  is  laid  a  chain  which 
carries  both  movable  carbon -holders.  If  the  lamp  is  put 
in  circuit  before  tho  serbons  are  a  speuiTied  distance  apart, 
Ihe  armature,  h,  lies  entirely  in  the  alit,  and  the  stoppugo 
of  the  clock  train  by  means  of  the  wheel, /.and  striking 
tODgue,  g,  is  removed,  so  that  the  carbons  in  consequence 
of  the  greBt*r  weight  of  the  upjwr  carbon- holder  approach 
one  another.  On  the  carbons  coming  into  contact  the 
magitot,  a,  a  suddenly  without  current,  and  it  leU  the 
armature  travel  so  that  the  arc  is  formed,  as  the  chain 
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wheel,  d,  patticipale?  in  the  movement  of  the  armature 
lever,  and  the  armature  bakes  up  tlie  position  of  equilibrium 
between  magnetic  attraction  and  pulling  power  of  the 
spring,  (. 

The  approach  of  the  carbons  is  regulated  in  such  a  manner 
that  the  armature,  h,  at  maximum  piessure  of  the  arc  is 
dnwn  so  far  into  the  slot  that  tho  wheel,  /,  lifts  itself  olT 
tlie  striking  tongue,  f,  whereby  the  clock  train  permits  of 
a  tlov  approach  of  the  carbons,  which  at  the  next  minute 
is  chcckea  by  the  stoppage  of  the  Dywbecl.  The  regulation 
of  [he  prenore  of  the  arc  is  effected  by  the  spring,  t,  which 
by  means  of  the  lever,  h,  is  placed  in  position  through 
the  screw,  m.  The  current  is  led  to  the  upper  carbon- 
holder  by  a  movable  bare  copper  spiral,  s,  which  is  pre 
vented  from  lateral  motion  by  the  rod,  w. 

The  chief  advant^ee  claimed  for  this  lamp  for  practical 
use  are  great  timpUcity  of  regulating  the  current  to  a 
certain  pivseure.  The  lamps  work  well  at  low  pressure, 
w,  for  instance,  100  volu,  and  tliuy  are  almost  indepen 

I  dent  of  the  current  strength.     Tlie  lam[is  are  made  by 

iMmre.  Korting  and  Mathiesen,  of  Leipzig. 


RELATIVE  COST  OP  CONDUCTORS  WITH  DIFFE- 
RENT SYSTEMS  OF  ELECTRIC  POWER  TRANS- 
MISSION.* 

BT  OISBERT  KAPP. 

It  is  just  20  years  ago  that  the  revergibility  of  the 
dynamo-electric  machine  was  discovered,"  and  with  it  the 
electrical  transmission  of  electrical  power.  The  machines 
then  and  until  recently  employed  were  of  the  continuous- 
current  tyjie,  but  within  the  last  few  years  transmission  of 
power  by  some  form  of  alternating  current  apparatus  has 
come  into  use,  chiefly  because  it  enables  us  to  carry  jwwer 
to  a  greater  distance  with  a  moderate  rate,  and,  therefore, 
moderate  cost  of  conductors.  The  reason  for  this  economy 
lies  in  the  fact  that  owing  to  the  scheme  of  commutators, 
and  the  facility  and  certainty  with  which  alternating- 
current  transformers  can  be  insulated,  the  efTecUvo  pressure 
at  which  the  current  is  transmitted  is  much  greater  with 
alternating  than  with  continuous  current*.  To  pu*-  it  in 
another  way,  vrith  continuous- current  plant  the  voltage  is 
limited  by  the  difficulty  of  insulating  the  gonorating  and 
receiving  machinery.  With  ftltornating-ctirront  plant  there 
is  no  necessity  of  high  insulation  of  generators  or  motors, 
butonly  of  thestep-up  and  step-down  transform ei's,  and  since 
this  type  oE  apparatus  can,  by  the  use  of  oil  or  other  means, 
be  insulated  to  any  desired  extent,  it  is  the  difficulty  of  in- 
sulating the  line  rather  than  the  machinery  which  limits  the 
voltage  that  can  be  safely  employed.  In  comparing  the 
various  systems  o(  transmission  as  regards  economy  of 
material  we  must  put  all  on  the  same  basis  by  so  designing 
the  plant  that  there  shall  be  in  each  case  the  same  stress 
on  the  insulation,  or,  in  other  words,  that  the  difference  of 
potential  between  any  two  points  in  the  circuit,  or  between 
any  point  and  earth,  shall  not  exceed  the  predetermined 
limit.  The  systems  of  transmission  which  have  as  yet 
been  practically  employed,  and  which  aiotie  even  claim 
our  attention  here,  are  the  following  :  single  phase  alter- 
nating current  transmitted  by  two  wires;  double-phase 
alternating  current  transmitted  by  four  wires;  double-phase 
transmitted  by  three  wires;  three-phase  alternating  current 
transmitted  by  three  wir<is:  continuous  current  transmitted 
by  two  wires.  The  last  case,  although  practically  impos 
sible  for  extra  bi"h  pressures,  is  here  included  because  it 
gives  us  a  financial  standard  of  comparison  for  the  other 
four  methods  of  transmission.  It  is  well  known  that  in  every 
circuit  the  different  parts  of  which  are  eijually  well  or  e<iually 
badly  insulated  the  electrical  centre  of  gravity  remains 
always  at  zero  potential,  and  it  follows  from  these  reasons 
that  if  the  circuit  carry  an  alternating  current,  the  absolute 
potential  of  any  point  undergoes  cyclical  change,  bringing 
it  in  turn  above  and  below  the  potential  of  the  earth  by  an 
equal  amount.  Thus,  in  a  circuit  carrving  10,000  effective 
volts,  tbe  greatest  potential  difference  between  two  points 
will  be  14,000  volts,  and  the  greatest  possible  value  of  the 
absolute  (jotential  will  bo  T.OOO  volts,  positive  or  negative. 
The  insuiation  to  earth  will  therefore  be  put  under  a  Stress 
not  exceeding  7,000  volts  ;  if,  however,  one  point  on  the 
line  were  earthed,  the  stress  at  every  point  would  imme- 
diately rise  to  14,000  volts.  We  can  now  compare  the  con- 
tinuous and  single-phase  alternating  current  as  regards 
weight  of  copper  leijuired  for  the  lino,  assuming  iu 
both  cases  the  same  total  power  and  the  same  efGciency  of 
trausmiGsiun.  Let  us  fix  the  greatest  permissible  stress  at 
7,000  volts  from  the  earth,  then  it  will  be  immediately  clear 
that  the  effective  voltage  of  transmission  in  the  case  of 
the  alternating  current  is  10,000  volts,  and  in  the  case 
of  continuous  current  14,000  volts,  and  since  the 
weight  of  copjiei  for  equally  efficiency  conditions  varies 
inversely  as  the  square  of  the  pressure,  it  follows  that  the 
transmission  of  power  with  alternating  current  requires 
iwice  as  much  copper  as  continuous.  With  two- phase 
currents  and  completely  duplicateil  circuits  —  i.e.,  four 
wires  in  a  line — the  same  holds  good,  as  will  be  obvious 
on  considering  that  each  circuit  has  half  the  power  ;  but  how 
does  the  case  stand  if  we  bunch  two  of  the  wires  1  In 
this  case  we  have  half  the  current  in  each  of  the  external 
wires,  and  about  70  |>er  cent  of  the  current  in  the : 
wires,  resulting  aj^urently  in  a  saving  ot  cw^tyg,] 


I 
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is  a  fallacy  ;  not  only  is  there  no  saving  of  copper,  but  we 
reqiiiro  actually  more  copper  than  with  a  nngle-phase 
system,  on  the  four  wiro  double-phase  system.  The 
reason  bein^  tbut  if  wc  tic  two  of  the  tenntnuls  together 
wo  forcibly  displace  the  electrical  centre  of  gravity  of 
each  circuit,  causing  the  potential  of  the  other  terminals 
to  vary  between  wide  limits.  To  keep  the  stress  on  the 
insulation  down  to  given  limit,  we  must  therefore  tower  the 
volta^  of  each  circuit,  and  thi^  means  that  we  must  use  more 
cop[)«r  in  the  line.  Similar  investigations  made  for  the 
three-phskse  system  shows  that  the  efleclive  voltage  in  each 
circuit  must  be  lower  than  with  a  continuous  current,  but 
may  be  higher  than  with  a  (inglc-pbuso  alternating  current. 
I  shall  not  occupy  lime  by  giving  the  mathematical  investi- 
^tiona  of  the  various  cases  prvviously  menlioncfl,  but  will 
simply  state  the  practical  result  If  we  put  all  the  systems 
on  the  asmo  footing  as  regards  efficiency  of  safety  of 
insulation  wo  find  tho  following  :  If  for  the  transmission  of 
a  certain  [tower  over  a  given  distance  by  continuous 
current,  100  tons  of  copper  are  required  for  the  line,  then 
the  single  phase  alternating  and  the  two-phase  four- 
wire  system  will  require  300  tons,  the  two-phase  throe-wire 
system  will  require  290  tons,  and  the  three-jihase  three  wir« 
tvstom  only  l^iO  tons.  As  far  as  tho  line  is  concerned, 
[tnere  is  thus  a  distinct  advantage  in  the  employment  of  ibe 
tfare»-phase  system. 


ON  A  NEW  FORM  OF  VARIABLE  POWER  GEAR  FOR 
ELECTRIC  RAILWAYS  AND  TRAMWAYS.* 

BY  W.   WORBY   BKAVUONT,   M.INRT.CK, 

It  ie  s  matter  of  great  iin|*ortnnco  on  electricnl  railways 
and  tramways  that  the  maximum  sto:im*ong)no  power  at 
work  in  the  generating  station  should  be  as  little  above  the 
mean  load  as  |>nR»iblo. 

It  is  found  on  electrical  railways  now  at  work  that  there 
is  a  great  waste  of  power,  and  therefore  of  fuel,  in  conae- 
niienco  of  the  large  consumption  of  current  in  getting 
the  trains  into  motion  by  motors  tttachcd  directly  to  the 
axles.  On  tbe  South  London  Railway  it  is  found  that  the 
power  employed  electrically  in  overcoming  the  inertia  of 
the  train  is  from  iH  to  50  and  60  per  cent,  greater  than 
that  required  to  keep  the  train  going. 

Mr.  J.  H.  Grcnthcad,  M.I.O.E.,  the  engineer  of  this 
railway,  ban  shown  that  if  this  could  be  avoided,  from  20 
to  30  i>er  cent,  of  the  engine  power,  which  must  under 
present  conditions  be  kept  ninning,  might  he  shut  down. 
The  author  showed  this  by  diagrams  representing  the  variu- 
,  tioD  in  tho  consumption  of  power  in  the  working  of  this 
railway,  as  given  by  Mr.  Greathead.t 

For  several  reasons  the  employment  of  geared  loco- 
Botivos  is  undesirable  on  railways,  although  singlo-roduc- 
tion  Bearing  is  most  generally  adopted  for  tramways,  and 
probaoly  will  remain  bed  for  that  purpose.  The  noise 
made  by  bighsjiecd  gesrine,  and  tho  wear,  are  both  objec- 
tionable, otnerwUe  a  geared  locomotive  oHers  the  means  of 
overcoming  to  some  extent  tho  losses  referred  to. 

In  the  (laper  the  author  showed  how  an  intermediate 
course  can  be  adopted  which  will  remove  the  loss  of  power 
at  the  generating  station-  The  electric  motor  is  placed 
directly  on  tbo  driving-azle,  but  is  reduced  in  size  and 
power  to  more  nearly  that  of  the  mean  horse-power  reipiired 
on  the  road.  This,  foi  tbe  greater  {lart  of  the  journey  of 
ft  train  from  station  to  station,  drives  the  axle  upon  which 
it  is  placed,  at  its  own  tpued,  just  as  those  do  which  aro 
DOW  upon  the  South  London  Railway.  The  motor  is,  how- 
ever, on  a  hollow  spindle,  which  drives  tho  axlo  when 
starting  a  train,  through  the  medium  of  a  compact  double 
clutch  containing  one  pair  of  cpicycloidal  reducing  wheels. 
The  clutches  aro  operated  by  electromagnets  in  one  case 
and  by  fluid  pressure  in  another. 

Poietr  0<ar\ng  fur  BUctric  Lommolms. — In  Figs,  1  and  2 
the  gearing  is  snown  ns  operated  by  Bnid  pressure,  and 
arranged  as  for  a  locomotive  for  direct  driving.  On  the 
axle,   C   A,   is  Bied   a  disc,   B,  containint;  an    annular 

'  fkp»  rmti  b&lMv  tbo  Britiith  Aaaacuitioii. 
/  -''>wwMA<g)«(  Ia»tiUitA>B  of  Civil  Eogiaem,  vol  cafi. 


cylinder,  or  rather  chamber,  in  which  is  an  annular  piston, 
r,  which,  by  admission  of  oil  under  pressure,  or  air  from 
the  continuous -brake  cylinders,  is  caused  to  press,  when 
necessary,  against  gripping  ring,  C.  On  the  end  of  the 
motor  shaft,  A,  is  fixed  an  excentric,  D,  which  gives  a 
gyrating  motion  to  the  toothed  ring,  E.  This  corre- 
spondingly gives  motion  at  a  slow  rate  to  the  gear  ring,  F, 
which  is  fixed  to  tbe  disc,  B.  Upon  a  projoctinft  [isrt  of 
tbe  internal  gear  ring  is  a  bridle  with  an  arm,  E'.  This 
arm  is  free  to  slide  in  a  bridle,  0,  pivoted  in  a  ring,  G. 
The  ring  G  is  either  permitted  to  run  free  or  is  held  fast 
by  parts  which  constitute  a  brake  clutch,  of  which  only 
the  ring,  H,  and  levers,  L,  are  seen. 


rio.  1. 

When  it  is  desired  to  start  a  train,  the  ring  O  is  held 
fast  by  this  apparatus,  and  O  becomes  a  fulcrum,  about 
which  E',  with  the  ring  E,  gyrates.  The  locomotive  axle 
is  then  driven  by  the  wheel  or  ring  F  at  onc-lilth  the  speed 
of  the  motor,  or  a  power  ratio  of  5  to  I,  This  is 
required  for  a  few  seconds  at  each  start.  The  inertia  of 
rest  of  tbe  train  having  been  overcome,  the  ring  Q  is  set 
free,  and  fluid  under  pressure  admitted  at  Q,  thus  pressing 


Fta.  & 

the  ring  0  upon  K.  This  fixes  the  whole  of  the  working 
parts  of  tbe  gear,  and  couples  the  motor  shaft  and  loco- 
motive axle,  so  that  tho  Utter  is  direct  driven.  Tlie  motor 
can  thus  nin  idle,  driving  nothing,  or  it  may  drive  the 
axle  at  one-fifth  of  its  speed  or  at  its  own  sjiocd.  When 
running  nt  normal  speed,  the  whole  of  tho  guar  duscribed 
runs  as  odo  solid  piece,  and  only  works  for  stATting  a  train 


or  getting  up  bill.     A  breakdown  would  leave 
motive  in  the  condilioii  of  k  gearless  engine. 

Tho  arrangement  oi  the  gearing  for  tramcara  wbensingle- 
reduclion  gear  is  employed,  is  shown  in  Figa.  3  and  i.  In 
ibia  the  motor  shaft,  A,  carries  a  disc  electromagnet,  B, 
which  haa,  as  an  armature,  a  disc,  C,  on  tho  boss  of  the 
pinion,  J,  which  gears  into  the  wheel,  J*,  on  tho  car  axle, 


Via.  3. 

tho  ratio  being  i  to  1.  The  epicycloidal  gearing  i« 
very  similar  to  ihat  in  Piga.  1  and  2,  and  gives,  us  shown, 
a  speed  ratio  of  5  to  !.  With  this  arrangement  a 
motor  of  15  b.p.  would  ha  amjilo  for  any  trnmcar  instead 


Flo.  4. 

of  the  30  h.p.  now  used.  The  motor  in  starting  may  nm 
idle,  or  may  drive  the  car  axle  through  the  epicycloidal 
gear  and  ainglo-reduction  gear  at,  say,  a  ratio  of  20  to  1, 
or  by  pasaing  a  current  into  tho  coils  and  by  eaergising  the 
magnet,  B,  the  whole  apparatus  runt  solid  on  the  motor 
shaft,  the  gear  ratio  then  being  that  ol  the  single-reduction 
gear  of  1  to  1. 


TBADB  NOTES  AND  NOVELTIES. 

TUE      "WILUAMS"      VALVELKS8       HIGH-SPEED 
ENGINE. 

In  the  HccriinpnnyinK  illiistraliun  is  shovrii  a  new  and  nurel 
type  of  liigli-qieoci  eiiyine  whicli  is  on  view  (or  Ihti  ttral  time  at 
the  Laiindrv  Exhibition,  which  clcwet  to-morrow  at  the  Royal 
Agricultural  tlnil,  laliiipton.  Our  illustration  represent*  a 
5-h.p.  Biiigle-noUug  horizontal  oonniouiid  engine,  tho  high- 
pressure  cyliiKler  of  which  is  4^iii.  dianieter,  the  low-pressure 
cylii)<l«r  being  6  ll<16in. -f  l<32in.,and  the  stroke  Itn.  Wuare 
informod  that  on  a  trial  with  the  engine  running  at  a  speed  of 
420  revolutions  per  minute,  with  a  boiler  pressure  of  1201b. ,  the 
power  develdjicd  was  hb  (i>llowa : 

Indicated  horse- power,  high -pressure  cylinder...     3'084 
Indioat^il  horse-puwor,  low-preaaure  cylinder...     S'i62 

Total  indioated  horse-i>owor  5*836 

While  on  the  brnkii  it  gave  49  h,p,,  the  nieohaulcal  efficiency 

of  the  engine  in  terras  of   p^J^  100=93'533  per  cent.    Tho 

consumption  of  feed-water  by  aotual  weight  puniped  into  th^ 
boiler  by  hand  was  163'45lb.  per  hour;  this  corresponds  t'' 
31'S91b.  per  indicated  horse  iiowur  hour,  and  33'765lb.  per 
brake  horse-nriwor  hour.  At  another  trial  with  tlie  Hamo  engine 
developing  b'24  i.h.p.,  the  consumption  of  feed-water  was 
found  to  be  as  low  as  301b.  per  indicated  horse-power  hour. 


These  results  are  very  sstisfuutory  for  an  engine  of  such  small 
power.  It  will  be  eviduril  (hat  the  engine  is  economical.  But 
tliis  is  not  its  only  feature,  as  it  is  reimarkablo  in  respect  of  its 
simplicity  of  construction,  Tho  engine  lins  only  three  working 
parte,  comprising  the  piston,  crunk-slutt  and  craidt  (which  are 
one  forcing),  and  the  crank-pin  bearing.  The  enffine  has  no 
■tt^am-cliiMt,  no  slide  or  other  valves,  no  ralve-roda,  no 
eccentrics,  slides,  slide-bars,  piaton-rod,  connecting-rod.  pins 
or  jointA,  and  no  itufting-b-ixeH  or  packing  of  any  ktuu,  not 
nvon  piaton-rings  or  gmoves  in  the  piatuns,  which  latter  are 
n  porft'clty  sleaiu  tigiit  working  iil  in  tliuir  respwftive  cylinders. 
The  pist'jua  act  as  thuir  own  steam -distribution  vaIvrii.  and  can 
be  arranged  to  cut  ofT  stesm  at  any  part  of  tho  str.ike,  and  to 
work  with  any  degree  of  expansion  with  no  ndditinn  to  the 
inechaniain.  The  engine  exhibited  at  the  Laundry  Exhibition  i» 
of  the  simple  lioricontAl  typo,  having  two  single-acting  cylinders, 
each  biin.  diameter  by  4in.  stroke.  It  is  working  continuously 
12  hours  [>er  day  at  a  speed  «.>(  420  revolutions  per  minute,  and 
witliSOlb.  initial  prc^umrt.*  will  indicate  16  h.p.,  and  is  guaranteed 
to  give  14'4  h.p.  on  the  buikf.  or  an  pflicicncy  of  90  pt-r  cunt. 
Steam  is  supfJiod  through  90fl.  •A  partially  covered  pipe  from 
a  vertical  boiler,  and  it  eiliausis  thn^ui^h  120ft.  of  pipe  and 
seven  bends;  notwithstanding  these  ailvorse  conditions  and 
the  consequent  back  pressure  due  to  the  exhaust  st«am  and 
water  in  tho  pipe,  the  engine  is  workins  at  tho  iiwcd  above 
named  with  absolute  silence  and  frticdom  from  vibration.  The 
m.ikura  statu  this  same  engine  will  develop  25  i.h.p.  with  an 
initial  Iteara  pressure  oS  1161b.  per  squaro  inch.  It  occupies  a 
splice  of  9ft.  9iD.  by  9ft.  3itt.  by  2ft.  Sin.  high,  and  wiughs 
approsimataiy  llcwt. 

The  angiiM,  whi^  ha*  been  invented  and  patented  br  Mr* 
T.  U.  WUliame,  A.M.I.C.E.,  is  exhibited  by  the  so<' 
Meaats.  Glover  and  Hobeon,  Albert  Ironw*"' 
road.  Old  Kent-road,  London,  S.E. 
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ONE  AND  NINBPENCE.  SUBJECT. 

It  may  be  wondecod  whether  any  crimiQal — not 
utterly  hsrdeosd — haa  awaited  the  gradual  expiry  of 
bis  fourteen  yoatra'  sentence  with  greater  eagerneag^ 
and  joyful  expectation  than  very  many  of  thos 
interetted  iu  the  electrical  indostry  would  appear  to 
do  for  the  termination,  after  a  similar  iuton'al,  of 
the  incandescent  lamp  monopoly  iu  this  country. 
From  time  to  time  opinions  respecting  the  influencal 
of  these  patent  rights  upon  the  progress  and  develops" 
tuent  of  electric  lighting  have  been  very  freely  ex- 
pressed, and  the  most  sanguine  hopes  formed  with 
regard  to  increase  of  business  when  the  market  is 
thrown  open  next  November  for  the  indiscriminate 
mauufncttire  and  supply  of  incandescent  lampu  cither 
to  the  trade  or  private  users.  It  is  not  our  province, 
however,  to  justify  the  policy  of  the  Edison-Swan 
Company,  even  if  this  were  necessary  ;  the  directors 
of  that  corporation  owe  »  first  duty  to  their  shares 
holders,  and  therefore  look  upon  the  matter,  as  anyone 
would,  purely  from  a  business  point  of  view,  making 
the  tjioet  of  opportunities  thus  atlordcd  to  develo] 
their  own  enterprise  and  strengthen  its  position 
against  inevitable  competitors. 

Satisfaction,  however,  may  be  expected  on  all 
sides  from  this  time  forth  :  cousnmers,  both  present 
and  intending,  will  be  called  upon  to  pay  less  than 
half  the  present  price  for  the  incandescent  lamps 
which  are  an  absolute  necessity  of  their  installa* 
tions,  and  which  hitherto  have  made  no  inconsider- 
able difference  iu  the  first  cost  and  operation  of 
3ucb.  Electrical  contracting  firms  ought,  as  a  cod- 
seqaence,  no  longer  to  be  met  by  clients  with  the 
objection  that  they  prefer  to  wait  until  tamps  are 
cheaper  before  lighting  their  rooms  by  electricity ; 
central  stations  will  benefit  correspondingly  by 
increased  output ;  and.  lastly,  it  may  be  expected  that 
the  lampmakers  themselves — though  not  enjoying 
the  large  profits  hitherto  possible — will  continue  to 
reap  a  fair  harvest  from  the  sale  of  reliable  and 
efficient  lamps  at  eighteenpence  each,  practically 
double  the  actual  cost. 

All  these  glowing  prospects  are  to  follow  upon  the 
action  of  the  Edison-Swan  Company  in  reducing — 
as  noted  elsewhere — the  price  of  their  lamps  from 
3s.  9d.  to  Is.  9d.  each,  in  anticipation  of  the  expiry 
of  their  master  patent  in  November  next.  It 
was,  of  course,  to  be  expected  that  some  such 
action  would  be  taken,  since  no  likelihood  existed  of 
the  courts  prolonging  the  life  of  this  patent,  eveaj 
had  they  been  petitioned  to  do  so.  The  sole  reasoi 
for  adopting  such  a  course  would  be  to  show  the 
absence  of  any  material  profits  upon  or  opportunity 
to  develop  the  manufacture  and  sale  of  the  lamps — a 
position  hardly  to  be  claimed  by  the  Edison<Swa 
Company.  In  order,  therefore,  to  anticipate  th4 
inSux  more  especially  of  cheap  and  inefficient 
lamps  from  abroad,  the  Edison-Swan  directors  h.«n 
given  this  early  notice  of  their  intentions ;  anO 
to  that  extent  deserve  full  credit  from  the  tra 
generally. 

There  are  several  intere-sting    topics  connected 
with  this  announcement  that  should  at  the  present 
time  receive  careful  atUtntiou,  and  comment  upoiLJ 
them  in  these  pages  is  therefore  particularly  A  prr^oii 
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In  the  first  pliwe,  it  is  to  be  remembered  tb&t 
although  flashed  carbou  filament  lamps  may  be 
manufactured  by  anyone  who  desires  to  do  so,  there 
ai-e  two  reasons  why  the  Edison-Swan  Company 
will  have  an  enormouB  advantage  over  all  other 
makers,  inasmuch  as  they  are  iu  possession  of  ex- 
perience—  both  tvchuical  and  general  —  acquired 
during  the  past  decade,  of  a  kind  that  time  alone 
can  give  at  the  expenditure  of  no  email  sum  of 
money,  and  they  also  own  what  are  practically 
master  patents  upon  the  lampbolders  that  will,  of 
OOQrM.  bring  in  a  reveiiae  corresponding  with  the 
increase  of  lamps  employed,  though  the  individual 
profit  on  these  appliances  is  much  less  than  has 
been  the  case  with  the  lamps. 

Cacb  of  these  reasons  would  without  doubt  be 
sufficient  in  itself  to  secure  a  great  part  of  the  trade 
to  the  present  makers,  for  obviously  there  is  no  real 
saving  in  th«  purchase  of  cheaper  lamps  that  have 
a  correspondingly  shorter  life  for  an  equal  candle- 
power  and  efficiency.  In  the  case,  for  example, 
of  an  8-o.p.  lamp  taking  3'5  watts  per  candle, 
it  may  be  assumed  that  the  normal  life  will  be 
one  tbonsand  hours  ;  if  instead  of  two  such  tamps, 
at  Is.  9d.  each,  three  cheaper  ones  be  purchased 
at  Is.  each  (which  is  probably  the  minimum  price 
for  a  lamp  worth  picking  up),  the  life  of  each 
of  the  latter  must  be  at  least  seven  hundred 
hours  to  effect  a  saving  of  sixpence  on  the  firat 
cost.  Unless  and  until,  therefore,  home  or  foreign 
makers  other  than  the  Edison-Swan  Company  are 
in  an  equally  good  position  to  ensure  the  output  of 
reliable  lamps,  it  is  to  he  hoped  fur  the  sake  of  con- 
sumers and  the  credit  of  electrical  contractors  and 
supply  firms  that  the  reduction  now  made  by  the 
Edtion-Swan  Company  will  prove  suflicient  to  secure 
them  —  apart  from  any  other  consideration  —  the 
greater  part  of  the  trade. 

The  question  of  profitably  overrunning  lamps  is 
another  matter  altogether,  which  deserves  ex- 
tended attention  in  greater  detail  than  is  possible 
in  this  place.  There  is  no  doubt  that  in  many 
cases  it  will  be  found  of  great  advantage  to  delibe- 
rately shorten  the  life  of  lamps  by  overrunning  thciu, 
if  the  extra  caudle-power  thus  given  has  a  greater 
value  to  the  consumer  than  the  increased  cost  of 
mora  frequent  renewals,  as  compared  with  those  due 
to  notmad  operation.  Whether  the  first  cost  is  now 
siufiicieutly  reduced  to  allow  of  this  being  exten- 
sively  done,  depends  entirely  upon  the  cflici- 
encies  that  are  possible  with  the  lamps — that 
is,  whether  the  same  quality  will  be  maintained 
u  before.  If  it  could  be  proved  in  the  end 
eoooomical  to  run  lamps  at  2*5  watts  per  candle, 
considerable  gain  might  result,  not  only  to  the  con- 
sumer, who  thereby  gets  more  light  for  fais  mon^j 
but  eventually  to  the  supply  stations  also. 

The  electrical  trade  may  congratulate  Itself  npoti 
the  prospects  before  the  industry.  These  are  cou- 
iessedly  brighter  now  than  ever  they  have  be«u,  and 
the  ardent  hopes  so  freely  expressed  of  late  years  as 
to  what  might  be  done  when  lamps  were  cheaper, 
and  public  confidence  thoroughly  regained,  stand 
now— or  never — in  the  position  of  early  accomphsh- 
ment. 


CORRESPONDENCE. 

'^  '.Id*  mAD'i  ir^til  Ij  no  rata*  wotil. 
JqiUvp  nB«ila  Uitt  bolh  tit  Ii«rd." 


TUA>'SMARINE   TELEPHONY ! 

Sir, — In  your  liwt  two  itsues  there  hu  been  a  good' 
deftl  concerning  long-ditlance  telephony  and  itc  results. 
I  should  like  to  call  attention  to  some  ezperiments.  1  wu 
recently  present  at  a  new  invention  in  this  direction,  and 
hy  which  direct  speaking  to  any  part  oi  the  world  can  now 
be  accomplisbed.  By  tJie  courtesy  of  the  inventor,  Mr. 
Chu.  Bannister,  F.O.S.  (u  great  authority  on  electrical^ 
natter*  and  enjEiiieering),  I  bIiuII  be  able  to  ftupply  )'0U^ 
with  tome  informatiutt  which  will,  no  doubt,  be  very 
interettiog  to  your  reiulers  and  the  oloctrical  world  io 
geueral,  ^ 

The  "  transmarinepho>ie,"a8  the  new  invention  is  called  V 
is  certainly  more  powerful  than  tho  present  telephi>nB,  and 
ila  construction  ie  dift'ereiit  in  many  points.  For  instince, 
id  !ij>ea)(ing  into  the  mouthpiece,  which  contains  a  number 
of  Email  coila,  the  sound  is  iimuntly  reproduced  at  the  other 
end,  on  the  same  principle  as  a  tele[;ra|)h,  no  m:itter  how 
long  the  dist.ince,  as  the  mechanism  at  one  CTid  cauHi 
tho  other  to  act  in  the  s:ime  manner,  thus  gottinfi 
a  perfect  articulation.  The  sound  is  thrown  on  a 
metallic  kind  of  shutter,  which  acts  upon  a  pivet  opposite 
a  number  of  coils,  which  in  turn  operate  upon  spring  arma- 
Inres,  then  pass  through  several  magnets  of  tho  motor ' 
principle,  opjiosite  which  is  %  number  of  platinum  diaca , 
tipped  with  indiarubber.  Then  this  le  connected  by  cable  I 
to  the  eurpiece  of  tho  other  instrument,  which  uont&tns 
some  othvr  eiectnc:il  apparatu!?,  and  is  so  sensitive  to  sound 
that  tho  beats  of  a  mim's  heart  can  be  distinctly  counted 
at  a  groat  mileage  off  between  tho  two  instrumvnts.  Th« 
gieat  thing  with  this  invention  is  that  it  requires  no  rolay 
of  battery  power,  so  that  any  distance  of  eoa  may  be' 
crossed  ;  but  I  may  mention  that  the  batteries  used  are  of 
particular  construction. 

I  WHS    given   u>  underiitand   that  a  comi>any  will  ha 
formed  for  the  purpoMof  nsing  the  instrumentji  between   h 
London  and  Kew\ork,  Australia,  India,  etc.,  which  will  H 
no  doubt  ho  a  groat  boon  to  msrchants  tr.iding  with  the  ^ 
aboTo  parts  to  be  able  to  speak  from  their  London  oiKco  to 
that  situated  abroad.     Later  on  no  doubt  I  shall  bo  able 
to  fumiah  you  with  more  particulars  on  this  interesting 
subjecL— Yours,  ete.,  F.  L.  Cramer, 

Consulting  Kugineer. 

liegent's  Park,  N.W.,  September  le.  1893. 

[We  insert  the  above  letter  with  a  pui'i>ot>e.    In  it  we 
have  a  bint  as  to  company  formation,  No  cloubt  it  i*  easier 
to  form  a  company  for  growing  marigolds  in  the  moon  than 
for  some  legitimate  opcrations^and  possibly  the  marigold 
farm  would  be  as  remunoralive  to  the  shareholders  as  this 
transmarine  telephonic  company,  even  with  the  u»o  of  Mr, 
Baoniater's  invention.       We — all  journalists  do—like    to  fl 
pretend  we  know  the  great  authorities  on  our  special  sub-  ™ 
jects  :  heuoe  our  not  Kiiowiug  how  far  Mr.  Bannister  mjy 
realty  cltiim  an  authoritative  voice  must  be  put  down  to  ^_ 
our  ignorance  rather  than  to  his  modesty  in  keeping  so  long  ^M 
out  of  our  sight.     One  won)  to  would  be  inventors — try  ^ 
to  undorsUnd  the  problem  to  be  solved  before  attemiiting 
the  solution. — £d.  B.  £.]. 


ON  A  PIEZO-BLECTRIC  PILE.* 

BY    LOKU    KKLVIS. 

The  application  of  pressure  to  a  voltaic  pile,  dry  or 
hu  been  suggested  as  an  illustration  of  the  [Hezo-electric 
pro|>crti6«  of  cryst^s,  but  no  very  satisfactory  remits  have 
hitherto  been  obtAincI,  whether  by  ezperimeni  or  by  theo> 
rectical  considcraLiouK,  so  far  as  I  know.  Whatever  uffecta 
of  pcessure  have  been  observed  hive  doiwtidod  u|m)ii  com- 
plex actions  on  the  moist  or  6omi  moist  substance*  betwoea 
the  metals  and  electrolytic  or  semi-electrolytio  and  wmi- 
metallic  conducUnces  of  the  snbetasees.  Clearing  away 
everything  bat  air  Itoiq  between  the  opposed  metallic  sur- 

*  Abstne*  of  psiMc  r«Ml  before  tbc  British  Amocialioa. 
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hcM  of  different  quality,  I  have  made  «  piezo-elecbric  pile, 
which  Kccompfttiiet  this  communication.  It  coRsists  of 
34  double  [ilnlcs,  eacb  eight  centimetres  square,  of  line 
and  copper  soldered  toj*ether,  tliic  on  one  side  and 
copper  on  the  ocber.  Half  »  aqiiire  centimetre  is 
cut  from  each  corner  of  each  isiric  pUt«,  so  that  tlie 
copper  square  ia  left  uiicover&l  hy  the  zinc  at  euch  of  its 
four  corners.  Thui  tach  pints  oreiieiitii  on  one  side  >n  un- 
interrupted copper  turfuco,  anu  on  the  other  side  a  line 
•iirfKe,  oxr.ept  the  four  uncovered  half  square  centimetres 
of  copiicr.  A  pile  of  these  plates  is  made,  resting  one  over 
the  other  on  four  small  pieces  of  indiarubber  at  the  four 
copper  corners,  The  air  space  between  the  opposed  liiic 
and  copper  surfaces  maybe  of  any  ibivkness  tvota  half  a 
ffiilliraetre  to  three  or  four  millimetres.  Care  muit  be 
taken  that  there  are  no  minute  Kbi'adii  of  fibie  or  dust 
brid||;in(;  the  airsjiacd.  In  this  reipect  ito  small  an  air- 
space ai  half  a  miliimetre  given  iroublo,  but  with  throe  or 
tour  mitlimetruit  no  troublo  is  found. 

Tbe  lowe«t  and  uppermost  plates  are  connected  by  livo 
wires  to  the  two  pairs  of  quadrants  of  my  quadrant  electro- 
meter, and  it  is  generally  convenient  to  allow  the  lowest 
to  lie  uninsulated  on  an  ordinary  table,  and  to  connect  it 
tnelallically  with  the  outer  case  of  the  electrometer. 

To  make  an  experimeot — (1)  connect  the  two  line  wires 
metallically,  and  let  the  electrometer  needle  settle  to  its 
meullie  iiero. 

(2)  Break  tbe  connection  betwoeti  the  two  fine  wires, 
and  let  a  weight  of  a  few  decigrammes  or  kilogrammes  fall 
from  the  height  of  a  few  millimetres  above  the  upper  plate 
and  rest  on  this  plate.  A  startlingly  gieat  deflection  of 
the  electrometer  needle  is  produced.  The  insulation  of  the 
indiarubber  supports  and  of  the  quadrants  in  the  electro- 
meter ought  to  be  so  good  as  to  allow  the  needle  to  corae 
to  rest,  and  the  steady  deflection  to  be  obiiQrveil,  before 
there  is  any  considerable  Iokh.  K,  for  examnlu,  the  plates 
are  placed  with  their  xinc  faces  up,  the  applicatiori  of  the 
weijtht  eame*  positive  electricity  to  come  from  the  lower 
(ace  of  tbe  uppermost  plato,  and  to  deposit  itself  over  the 
upper  surface  of  plate  and  weight  and  on  tbe  electrode  and 
pur  of  quadrants  connected  with  it. 


ON  THE   PU8UCATI0N  OF  SCIENTIFIC  PAPERS.* 

BY  A.  B.  UASSST,  M.A.,  I'.R.S. 

Two  tUf;gestions  have  been  made  with  regard  to  the 
publication  of  scientific  papers — Srst,  that  all  papers  ol 
importance  should  he  publiabed  in  a  central  origan;  secoudiy, 
that  a  digest  containing  an  abstract  of  such  jiapers  should 
from  lime  to  time  be  published. 

1  do  not  think  the  nrat  scheme  could  be  curried  out  so 
at  to  serve  any  useful  purpose ;  for  although  it  might  suit 
tbe  requirements  of  a  few  juvenile  societies,  it  is  unlikely 
that  societies  of  jiosition  and  standing,  which  have  ample 
funds  at  tbeir  command  for  the  publication  of  tbeir  i'ro- 
uedings  and  Trangaetiims,  would  consent  to  sink  their 
individuality  by  giving  up  the  publication  of  papers  com- 
municated to  them.  Moreover,  as  many  societies  derive  a 
eonaiderable  purtiun  of  their  income  frum  the  sale  of  tbeir 
Proctedin^,  it  would  be  impossible  fur  tbein  to  allow  the 
concurrent  publication  of  papers  in  the  cetitral  organ,  as 
this  might  serioiiily  dimininh  their  revenue. 

The    importance    of   ilintribnting  cojiiex    of   [tapers   in 

quarters  where  they  are  likely  to  bo  road  has  bean  alluded 

to  in  Niilwf  by  more  thin  one  correspondent.     In  order  to 

ido  thi4  effectively,  it  is  necessary  that  the  author  should 

■  receive  a  certain   number  of  gratuitous  copies.     These  are 

supplied  by  most  scientific  societies,  and  also  by  many  of 

tbe  American  and  foreign  ecientilic  journals.     On  the  other 

ftand,  the  PhiU-iophieai  Magcuiiu  refuses  to  present  authors 

irith  any  gnituilouH  copies,  but  makes  tbem  pay  for  any 

that   tbey  require.     The  <]ue*tion    therefore  arises   as  to 

whether  the  proposed  "  central  organ  "  is  going  to  conduct 

its  business  on  the  principle  embodied  in  Uie  Irfitin  maxim, 

"  Do  ut  des,  do  ut  facias,  facio  ut  dec,  facio  iit  facias,"  or 

whether  it  intends  to  follow  the  example  of  the  I'kiiosDpkieal 

AftfjTiuHK,  and  try  to  get  all  it  can  without  giving  anything 

in  ramm. 

'AAMfuct  ol  inpct  raul  before  the  British  Aosociatioii. 


It  appears  to  me  most  improbable  that  important  and 
prosperous  societies  like  the  Cambridge  Philosophical  and 
the  London  Mathematical  {to  say  nothing  of  the  Royal) 
would  lend  a  band  in  promoting  the  scheme  of  a  central 
orgiin  ;  and  in  that  event  the  scheme  could  not  po«^ibly  bo 
successful  unless  it  were  able  to  otier  far  greater  advantages 
and  attractions  to  authors  than  tbe  societies  do. 

The  only  feasible  scheme  seems  to  be  the  publication  of 
a  digest  of  papers  by  the  co-o|)erBtion  of  the  various 
scientific  societies  ;  and,  if  thought  desirable,  papers 
published  in  foreign  countries  might  aUo  bo  included.  In 
order  to  prepare  the  way  for  such  a  digest,  I  should  strongly 
recommend  that  in  future  all  societies  should  follow  the 
example  of  the  Incorjiorated  Society  for  Law  Reporting,  and 
require  authors  to  apjieiid  a  beodiiote  to  their  papers  briefly 
soiling  forth  the  object  of  the  investigation.  Every  throe 
or  four  years  the  titles  ari<l  heodnotea  of  all  papers  relating 
to  each  separate  branch  of  science  should  be  copied  out  and 
arranged  in  proper  order,  and  a  series  ol  digesU  of  each 
separate  branch  of  science  should  be  published.  Mathe- 
maticians would  thus  be  enabled  to  purchase  tbe  mathe- 
matical digests,  and  chemists  the  chemical  one.  Tbey 
would  thereby  be  in  a  position  to  find  out  at  a  glance  what 
papers  have  been  published  on  their  own  special  subjects 
during  that  period.  These  digests  would  do  for  science 
what  the  digests  of  law  cases  have  done  for  the  legal  pro- 
fession. Thirty  years'  experience  has  shown  that  this  scheme 
would  work  well  in  practice,  and  as  many  country  solicitors 
take  in  the  "  Law  Reports,"  any  member  of  the  British 
Association  who  desires  further  information  can  easily 
obtain  it  by  applying  to  one  of  the  leading  firms  in 
Nottingham. 

To  develop  an  existing  periodical  which  is  a  well-known 
and  paying  concern  is  often  mora  successful  than  to  stArt 
an  entirely  new  one  ;  and  us  many  authors  who  contribute 
papers  to  societies  senj  abstracts  of  tbem  to  Nature,  it 
might  be  worth  while  considering  whether  an  arrangement 
could  not  be  mads  with  the  proprietors  of  Nuture  by  which 
a  supplemental  number  could  tie  issued,  say,  once  a  quarter, 
cuntauiing  a  digest  of  the  most  important  papers  published 
in  the  United  Kingdom  during  that  period.  The  abstract*, 
with  possibly  a  little  pruning,  and  also  the  type  used  in 
setting  them  up,  would  be  available,  and  the  coat  of  com- 
piling the  supplemental  number  would  have  to  be  met  by  a 
small  extra  charge  for  it. 

A  committee  of  members  of  the  British  Association  might 
be  formed  with  advantage  for  discussing  this  matter,  and 
drawing  up  a  report  embodying  the  recommendations  at 
whiih  tbey  arrive.  A  copy  of  the  report  should  then  be 
sent  as  soon  as  practicable,  without  waiting  for  the  meeting 
next  year,  to  the  presi<leiits  of  the  principal  scientific  societies, 
in  order  that  it  may  be  laid  before  their  respective  govern- 
ing bodies.  Each  of  the  societies  which  are  concerned  with 
free  and  applied  mathematics  and  approve  of  united  action 
could  then  appoint  a  delegate  to  discues  further  proceedings 
with  regard  to  their  own  particular  subjects,  and  the  same 
could  be  done  by  Boci«ties  connected  with  other  branches  of 
science. 


NOTE  ON  THE    UTILISATION  OF   WASTE  WATER 
POWER  BY  ELECTRICITY.* 

BY  ALBION   T.  SNKLL. 

On  the  Ounttnent  water  x)ower  is  extensively  uxeil  for  driviof 
electric  plaiita,   but  ill  Great  TiriUin,   for  a  umilar   pur^ot«t 

Siiwer  is  usually  derived  from  tho  cambintion  of  emu.  xhts 
iOerence  in  practice  i*  partly  the  rueult.  no  iluubt,  of  the 
ritlntivo  siipplj  of  water  powur  in  tlie  iieighb'turhuiHl  of  places 
where  electric  plnntd  would  pruve  ci>iumeroia!1y  nrotitablo  ;  but 
it  is  also  Ini^cly  dufl  to  tli«  ralative  cost  rif  fiisl.  We  do  not 
Ijc.isBuss  nbuiiUaut  natural  sources  of  wator  power  in  or  near  our 
Urue  manufacturing  districU,  and  ovon  if  no  did  it  is  not 
proMble  (Jtat  with  cnal  at  tho  avcmtto  price  uf  the  last  10  ymn 
water  power  would  provu  inucli  cliuaper  when  the  capital 
iuvMtod,  int«rcat,  and  oust  il  inainUnance  of  the  olcotric 
plant  were  taken  iiitu  cun  side  ration.  But  we  may  wilb 
t«aSL>n  pauM  to  ask  two  qiiestitins :  Will  coal  at  such 
a  price  be  alwajs  obtainablo )  And  do  we  make  the 
Ta<Mt  of  such  water  power  as  we  have  oud  can  profitably 
u«c  '.     Let  us  look  at  the  oeoopd  guesUom  first.     Liverpool  w 

*  rnper  read  before  the  Brltiib  Aiuoiation. 
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■uppljcd  Tilh  wal«r  from  I^ko  Vymwy.  in  Noitii  Wulw, 
tba  Uitkl  diCTereiic*  oF  liead  buirig  ubuul  &00f  t.  Tliere  lUuKt  be 
■  MmBidwaUe  quantity  i.<f  [Hiwer  m  the  cuuduit.  Is  any  »f  it 
utiUMdt  An<l  if  not,  (Kwa  Ilii>  runsoii  lie  in  !]>•  fnpt  thui  fuel 
at  pTMwnt  is  to  clienp)  OmM  tlin  Mnnchuatfr  WulnrworkB. 
which  fonn  A  inngnificcnt  icrici  of  nrtitioiiil  Inkci,  1)i>  utilised  to 
drive  turbine*  and  give  elootric  cDcrKf  fur  ti>;htiiiy  tlio  varioui 
towiia  in  thuir  vicinity  1  Again,  the  watiTuhcd  buhinil  Orueii'.iuk 
ban  «  fnll  of  many  hundred  fi<et,  uud  the  wutvr  is  only  partly 
utUiwd  to  drivo  iiiiUa,  Theao  are  unlya  fev  JnRtjtnce*  in  which 
w*t«r  power  raiijhc,  parhnpa,  ho  RdvnntAenontily  mod  fnr  diiring 
tntUne-dynnmoa.  Tlivre  ani,  of  connD,  numoroui  mountain 
atrcARU  which  cuuld  bo  dnnimcd,  and  thus  ounvcrted  into 
raMTTuirv  for  f««diiig  turbines. 

EugUnd  baa  been  so  pruHp^^ruus  in  the  yn»l  by  reason  of  krge 
tajl^ma  ot  eoaU  hilhertfi  clio,ip  und  cerlAin,  that  the  consumers 
of  powor  hsve  scnrcoly  rpnllscd  the  ne^^csaity  nf  nny  rhnn|{n,  nitd 
cnnwith  difficulty  hn brought  evon  tr>coiiteniplntc  thcntilinatioii 
of  WMtc  *»tor  ponrcir.  On  the  Continent,  howcvor,  coal  is 
found  in  uiJy  a  few  districts,  and  fuel  is  gL-nemlly  dtwir  in  cdiii- 
patison  witli  th«  prices  current  in  Grant  Brittini,  and  dearer 
adU  m  relation  to  local  wages  and  prices,  NecMsity  has  thus 
ptTMianNl  Swiss,  (iormsn,  and  Italinn  niannfnctiirers  fur  a 
ntdicnl  intionttion  which  gives  them  n  chrnjinr  jiowor  by 
utilising  inounWin  strunms.  It  is  no  mere  fisiirc  of  npouch  to 
suy  tliat  natural  obstacles  in  thv  wsy  of  trnda  cunipetitiuo 
have  led  to  the  dovelopineut  of  this  important  branch  of  eqijfi- 
nwtrinji  on  tho  Continent.,  while  the  very  prr.sjierity  of  (irwit 
Britnin  lias  t^^nded  to  hinder  progress  in  this  direction.  Wo 
may  oak  ourselves  iti  ail  neriousnou  n  Ix^thur  the  prusont  price 
d  4Xm1  ia  likely  to  bu  nininiaiiKHi,  nnd  whutlicr  it  would  not  be 
wiw  to  make  th«  must  of  aucli  witter  power  iis  we  liave  by  using 
it  Rs  Ml  adjunct  to,  if  not  as  a  aubslitute  (ur,  coal.  This  is 
quite  pnssihlo  in  many  plHces,  since  power  cnn  he  trATismitt.t.'d 
deotncally  at  hifih  pressure  fnr  distainieii  of  20  niiln*  or  so  with 
a  low  not  eicpcding  from  15  to  20  per  cent.  There  ia  still 
much  miauonception  on  the  part  of  the  responsible  sdvisi-rB  of 
IBanatactutera  and  luineral  uwneni  an  to  the  pussibdilies  of 
•Jectncity  for  the  tratismisfcion  of  power,  and  a  lingering  dis- 
tmst,  largtily  due,  no  doubt,  1a)  the  tiiiancJAl  booms  in  nleotric 
stocks  soniQ  10  years  n^o.  But  tho  cipcrtouco  cnincd  during 
the  laat  deondo  is  gradunlty  making  itnulf  felt,  and  tho  must 
IWIIIIHI  lililiii  li  must  admit  it  has  given  us  the  means  of  utilising 
D^ml  water  iKiffor  ilk  a  far  more  efficient  manner  than  was 
fotlMrlr  pussible. 

Tho  following  brief  reference  to  a  few  nf  tlie  continental 
plants  will  give  an  ides  of  some  of  tho  mnthods  of  utilising 
water  power. 

Fiinlfnfeltl-Bnirli.—Thh  installation  is  illustrative  of  how  a 
■mall  town  luay  be  supplied  by  electricity  for  lighting  and 
power  purposes  when  there  is  water  power  in  the  osighbonr- 
fuKid.  The  power  stAtinn  in  this  onso  is  about  four  and  n  half 
■nilee  distnnt  from  tho  town.  Thcro  arc  two  alternators  of  38 
lutowstta  oach,  driven  by  turbinos.  This  oltoriinlorB  work  in 
[nndlel  at  2,CO0  volts,  aiid  are  driven  by  belling  from  the 
main  sliaft  of  the  turbines.  The  transmission  conductor*  are 
two  clipper  wires,  ^in,  in  diameter,  carried  by  insulnlors  on 
posts.  At  tho  distributing  atation  there  are  10  transformors. 
whooo  st-condaiy  oircuita  feed  tho  distributing  network  at 
100  Tolta  pressure.  Tho  secondary  network  is  above  ground, 
there  being  no  need  to  incur  the  extra  exjiense  ol  laying  it  in 
culverts.  Single-nhiso  alle mate-current  motors  are  running 
on  this  circuit.  Tho  turbines  are  designed  for  n  total  output 
of  180  h.p.,  eiiuivalcnt  to  about  4.000  lamps  of  8  a. p.  At 
Puntenfuld-Bmok,  and  another  dynamo  will  be  added  na  souii 
as  required.  At  present  the  loud  eoiisists  of  3.000  lamps  of 
8  c.p.,  seven  arcs,  and  motors  aggregating  about  18  b.h.p. 
Tho  cost  of  inst«llntion,  inclndinc  secondary  csblos  of  suiltcient 
■ixo  to  sorvr  all  the  houses  in  the  town,  is  about  16s.  6d.  per 
8-c.p.  lamp  at  present  iiiatallcd  :  and  the  cost  of  running  is 
estimated  at  lOs.  per  Istnp,  on  a  biuus  of  2.400  lamps  burinng 
at  the  same  time.  The  chai'ge  fur  private  lighting  calculated 
for  these  figures  is  about  &ld,  per  unit. 

J*ieoii  Station  fm'  thr.  Eltflric  lAyliHtuj  of  }'ari  of  linmr.— 
This  instAUatton  is  unimie  in  many  respects,  and  is  worthy  of 
special  cuiisidoration.  Ita  full  capacity  is  about  2,000  e.h.p. 
Tlie  waterfalls  of  Tivoli,  about  3S0fl.  in  height,  and  avetagidg 
40  cubic  feet  per  second,  form  the  source  of  power.  The 
main  channel  has  bosin  arrsnged  to  feed  three  pipes,  each  of 
which  foods  throe  turbinci  of  the  (Jimrd  type,  two  of  330  h.p., 
and  one  of  SO  h.p.,  all  being  coupled  direct  to  dynamos  running 
at  170  and  375  revuluii'.'Ui  per  inuiute  retpeetlvely.  The  whole 
of  this  apparatus  is  utidergruund.  The  laive  alternators  Kjve 
Q&aiDpores  at  6,000  voIm.  and  nro  oouplfid  in  parnllel-  The 
kmUm'  tarbinos  run  the  cxcit.ers.  which  are  each  capablo  of 
oxdting  three  altematork  The  length  of  tliu  high'ptvaiure 
lino  ia  about  17  tnilos,  and  there  are  luur  naked  coeduot-tTs 
carried  on  uil  insulators.  The  transformer  station  is  near  the 
Porta  PisL,  just  out«ide  the  walls  of  Rome,  the  pressure  thoro 
being  about  4,000  vnlta,  so  that  tho  drop  of  prcasuro  im  full 
load  i*  about  20  nor  cent.  In  the  station  are  two  bank*  of  16 
tnaafomian  oaon,  which  reduce  the  pruaauro  to  2,000  volbs  in 
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the  secondary  mains.  Transformers  are  installed  on  the  promise! 
of  the  dilferent  consumers  to  reduce  tho  2,000  voliatothe  supply 
service  <.if  100  volts,  and  there  are  alao  transformers  capsbfe  of 
fending  600  arc  lamps  for  street-lighting,  o(   which  about  2&(}  ^ 
are  already  instAilcd,  ^M 

Lauffeu-Hrithnmn, — This  installation  is  nn  *iampl«  of  power  V 
transmission  by  rotary  or  multiphase  currents.     Tho  power 
station  has  four  turbines  of  330  h.p,  each,  running  at  35  rovo- 
lutions  per  minute,  with  985  metres  falL     The  attematura  are 
coupled   ihrcugh    gearing,  and   each  gives   4,000  amperes   at 
50  volts.     This  current  is  passed  through  the  primsry  (circuit  of  ^B 
a  step-up  transformer,  and  is  raised  to  n  pressure  of  5.000  volte,  H 
At  this  pressure  the  power   is  tnvntmitted  through  tliroe  bars 
copper  wires,  inaulsted  by  means  of  oi!  insulators  on  high  poles. 
At  liBitbnmn,  step-down   transforinem  reduce  the  pressure  to 
1,500  volts,  and  feed  tho  distributing  network  on  which  tho 
house  transformers  nre  placed,  the  final  pressure  at  the  con* 
Burner's  temiinala  being  100  volts.     Sovoral  large  motors  and  a 
number  of  small  ttiius  arc  run  utfthc  oireuitB.  the  distribiition  of 
power  in  small  units  being  ono  of  the  special  objects  of  tho  in- 
stallation.    These  iuot<irs  are  self-starting,  and  uf  very  aimplo 
constniction,   rho  small  ones  having  neither  ci'inmuttitor  nor| 
brushes,  and  tho  larger  ones  not  commutators,  but  only  collecting  I 
rings  and  brushes  to  admit  of  ndjusting  the  eiciting  current,  ' 
The  price  charged  for  lighting  is,  approximately,  9d-  per  Itoard 
of  Trade  unit,  wliile  for  niotors  and  heating   purposes  tho  prioa  | 
is  Qted  at4d.,  and  there  is  alsoa  sliding  scale  which  Kiveereduo- 1 
ttons  to  large  consnniors.     The  l"f-sl  cost  of  tlio  w...rhs  is  said  to 
be.  roughly,  £13,000.  and  there  ikre  at  present  about  4.000  lamps 
of  8  c.p.,  20  arc  Umpl^  and  about  20  motors.     The  full  capacity 
of  the  plant  when   linishod  will  bo   19,000  lumpa  of  8  c.p.,  or  j 
their  ei^uivalent  in  power. 

T)\r  ilrjuxi  PfUfr  .Sf'itivi;. — At  30  kilometres  from  GeniM,  at  1 
a  height  of  about  660  metres  above  the  soa-IeTol,  dams  wer* j 
thrown  serosa  two  valleys,  and  thus  formed  two  artificial  lakes, 
having  together  a  cApacity  of  about  4,600,000  cubic  motrca,  and ' 
ca)Hiblo  of  supplying  500  litres  of  water  |Jor  second.     About 
140  metres  of  the  total  head   were   utilised  for  sou le  years  to 
drive  more  than  300  small  hydraulic  niotors,  and  the  remaining  . 
head  of  about  364  metres  was  wasted.     In   1888  arrangemont^j 
were   made   to   utilise   this   power   electrically,   and   in   ordei 
to  get  the  maximum  effect  from  tho  head  three  reeervoirvl 
were   constructed   at   dilFerent   levels.     The   first   reservoir  it  ' 
130  metres  below  the  main  outlet :    the  second,  106  metre* 
lower  ;  and  the  third.  144  metres  below  the  second.     A  power 
8l,ation  is  built  at  each   reservoir,  the  available  water  j>owor  at 
each  being  respectively  746  b.p,,  720 h.p.,  and  960  h.p.     Thoss 
are  named  after  three  of  the  moiit  celebrated  Italian  olootricians, 
the  highest  being  called  the   Pacinotti  Ststion,  the  middle  one 
the  Volia  Station,  and  the  lowest  tho Cslvani 8tati<.in.  Tlie  plan 
of  operations  is  to  drive  con stAiil -current   ilynamos   at   these 
■tations,  and  to  transmit  the    power   to    a  number  of   widely 
sejiarated  motors  oouplod  In  scries,  the  prcraur*  being  varied 
at  tho  stations   acuurdiug   to   tlie    toad    on  the  circuit.     Thaj 
most  distant  motor  ia  30  kilometres  uway,  and  the  ttital  lengtltl 
of  the  conductors  exceeds  100  kilometres.  To  the  throe  stations  ' 
are    coupled   two  circuits  of    opper   wire  Qnmi.  in  diameter, 
hare   throughout   most   <it    its    length,    but    insulated    where 
it  jusiea  through  villages  and  laid  in  the  ground  when  uroaaing 
radways.  Tho  muiimuin  pressure  employed  is  about  8,000  votls,, 
and  the  minimum  about  450,  which  jutit  aulfices  to  drive  tho 
current  of  47  amperes  thmugh  the  circuits.     The  dynamos  anl 
six-pole  Thury  machines,  and  are  each  doaignod  for  about  1,000 
volts  and  47  ainjieres.   At  "(ialvani"  there  are  two  such  dynamos 
self-exciting  and  couptcrd  directly  through  Kexible  couplings  to 
a  Oirard  turbine  giving  150  h.p,  at  a  maximum  speed  of  478 
revolutions  |>or  minute.      The  regulation  is  accomplished  by 
varying  tho  speed  of  the  turbine  1^  a  thtvittle- valve  worked  m 
hand,  this  device,  of  course,  being  only  apiiUcable  to  a  StngU 
unit~     At  the  "Vulta"  station  the  generating  plant   oonalats 
of   four  eroupe  of  machines,   e*ch  of  one  140'h.p,  turbine 
coupled  direct  to  two  dynamos  of  1,000  volta  and  47  amporM  I 
each.       These   eight   dynam<is   are  connected   in    scnos,   and] 
are,  therefore  atlo  to   supply  current  at  a   niaiimum   pros^ 
sure    of    8,000    volts.       At    this    station    the    speod    of    ths ' 
turbines  is  maintained  constant,   tho  regnlation  of  pressurv 
being  effected  by  varying  the  oxoit*tion  of  tho  dynamos,  which 
are   separately   excited    from   a  machine   driven   by  on   inde- 
pendent turbine,  the  speed  of  which   is  varied   by  an   electria 
regulator.     These   turbines  were  designed  by  I^feasra,   Faescb 
and  Piocard,  of  Geneva,  and  have  very  sensitive  govemota, 
acting  through  a  smsll  motor  which  moves  the  "  gate  "  of  the 
rf^ulaling  turbine-  These  konp  the  speed  conitAUt  within  about 
2  per  cent.,  even  when  half  tho  load  is  suddenly  tAkon  o9.  The 
dynamo  umaturce  are  mode  as  heavy  as  posaiMe  to  assist  the 
governing.     This  method  of  reguiiitioii,   nowev«r,   ta  found  to 
cause  trouble  from  insulation  dilhculties,  and,  therefore,  at 
"  Pacinotti,"  which   was  tho  last  of  thr  three  station*  to  be 
erected,  variable  speed  with  lolf-oxcitationwas  again  rusurtud  to. 
The  turbiuea  and  dynamos  are  here   practically  the  same  as  »t_ 
"Volta,"  exoepting  the  arrangement  for  governing  •'««  /-.irr-"     " 
wlkich  is  aooon^ianvd  by  a  most  ui^nkra.&.<cs\)% 
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Mch  turbin*  »  <Aiitn>IIod  by  n  1-h.p.  motor,  worked  hy  nlxy 
etUTnnta.  Tho  wmaium  baT«  two  opptMite^-nouiiI  cinruiU, 
«»oh  with  a  Mmralv  cniuniutnlor,  niid  mrolvc  to  t!io  iikIiI  or 
the  l«Il.  aoojrJitiK  u  ooe  ur  other  vf  th«  oitouitB  is  (.ntvurseri 
by  rh«  relay  vunent.  A  MPuilive  aiiiiu«l«T  ia  uwJ  to  nifik« 
tb<  oontaRta,  ftiid,  liitce  tli«  tour  lurbinmiire  »ct«il  itpoii  *iniiil- 
tanaoiMly  by  tho  four  motora,  a  vmj  <|iiick  and  nfToetivo  muii- 
Utiun  nwulla.  The  tiiovine  pnrts  arc  nuuia  am  li^t  na  poMJblc. 
Mill  tbuB  l«ad  to  mninlaiii  the  current  eoiutAut,  for  thv  *i>e«d 
WJM  int^tvely  aa  llie  toitjuw.  Mid  tb«rcifor«  Ui«  sutoniiOiv 
roKiilAlitr  hail  vv>T7  liMlu  work  Io<lu.  Tlie  arrangomml  it  »<> 
MtuiitiTo  that  although  ih^  iireMUtU  frequtiLtly  vHno*  in  a  tow 
Mwonib  frattt  8,000  to  2,000  Tulia  or  1cm,  tho  current  ia  prac- 
lidtlly  cotiatAnt. 

<4is*rl  /^ivf.— Tliis  iimtolUiJnn  U  «ip«ci»Uy  iiitvraMliig  aa 
an  <>xAinplo  of  Ihu  utdiiuitiuti  of  alleruat«  -  ourt«nl  lr*ti»- 
miHioii  and  dircct.-currtot  iliHtributiun.  The  i>ovor  at«tii>n 
it  conic  niiltw  fn>ni  CaMol,  and  coiisials  of  (wo  turtiinea  and 
tiro  high  ■  DTCMuro  altomati'in.  Thejit!  am  coupled  in 
paruUp),  Hud  tho  eurrcDt  ia  curried  tiy  a  coiicuntrie  oable 
to  two  •iib-atatiima,  id  each  of  which  ther«  ia  nii  alternHle- 
ourrant  iiiotur.  Each  atation  haa  two  cotitiiiuous-currenl 
dyiuunna  cciupl«d  riyidly,  with  tfac  alt^rnnle-ciirrpnt,  motor 
between  t hum.  Tho  current  ia  aiipplind  lo  conaumcm  at  100 
volts  prvHurv  un  llic  three-wire  «yttnin,  and  at  one  of  the 
itettoiM  there  b  a  slursKe  lattet}-.'  Thoae  [danta  have  been 
iDaiaticad  bocaiiM  they  are  lypical  uf  coatii>etital  practice. 
They  differ  widely,  bi'tfi  ae  reKSrda  slice,  tuetliod,  find  dctaila  ; 
but  they  are  all  doainnnd  an  the  briind  linea  of  ulihiiinK  wiutc 
water  ]>ower,  aod  triitiamiltinj[  ita  cnency  oloctricnlly  to  town* 
where  it  can  be  uswtully  •iiiciidud.  Alternate  uurreiita  ajipoar 
t«  ho  (cenarnlly  aelecled,  perha|iB  Uxuiue  they  olfet  mon- 
ad van  tngca  than  dinict  curreiita  fur  high  prciMures,  and 
KTD  genenllj-  raora  eaaily  meaa^.  And  in  aevonl  cnae* 
it  lias  been  deemed  adviMiblo  I  a  aae  a  dirael-cuTntnt 
dJRiribulioii  uiih  iiii  •llernato-ourront  tranamiaaion.  a»  at 
Onanel.  The  Oenutt  idHlAlULiun  ia  ud  oxcepiioiiril  vum,  an  it  in 
■imply  a  non-er  plniit,  and  the  main  ubjett  h  y>  drive  a 
tiumber  ol  widoly-acaltered  niotuni,  Yut  without  n  cloaer 
aequuin'.nnce  witli  the  condition*  and  |ir>Rnlinritic<a.  the  writer 
eaiKiut  pHM  an  opiiiicin  on  the  wiadom  of  the  choice  of  n 
aonatant-ciirretit  service.  But.  at  any  rate,  much  credit  la  due 
ta  tho  anginoor*  for  overcuniiu);  the  dillicultiea  in  cunnoi'ti'iri 
with  maintaining  the  curreat  coinianl.  It  niuat  n\a->  bu  borne 
in  mind  that  thia  pkol  wm  prnclically  designed  before  the 
advent  of  a  really  reliable  Msynchri'noue  lind  aelf-atnTtin); 
alleriiale -current  motor  :  and  it  ia  •jiiit^  poaaiblo  that  in  tho 
ll^t  of  moderii  exporieuce  »  aimilar  achonie  would  be  dealt 
with  by  an  alleruate-cnrreut  ayateiii.  The  Lauiren-Uuilbrnnn 
plant  ia  at  praaent  ihu  only  iiupLirtaiit.  inatsnce  of  a  rutjiry- 
currcnt  ayateni,  and  there  coiiaid^ ruble  •.lifflculty  ia  b'lind  in 
balancing  tliu  load  eii  the  two  circiiita.  In  fact,  hnworfr  uaeful 
the  uiultijiliase  ourrenta  may  be  for  power  jJante  pure  nod 
■imnic,  in  Hliich  a  cunetaiil  preaaure  uf  aitpply  is  not  iiccas 
■arily  ot  primary  importance,  it  appears  I"  be  abundantly 
proved  that  they  aro  not  auiteble  fer  lighting,  a*  then  coiiMant 

Sressure  ia  absolutely  Docesaary.  A  schcnin  fnr  damming  the 
,iver  Re<use  and  conveying  the  water  to  a  atoraRe  and  distri- 
buting rcaurveir,  having  a  capacity  of  2,000,000  cubic  feet,  at 
Coonbi  Garret,  ia  under  cnuaidemtiou  at  iireeeut.  The  water 
will  be  diatributed  tn  the  coinniunee  <>t  NeuehAtel,  ijoche,  and 
Ia  CIwui'dt-Fouda,  and  power  will  b(>  di«trihi1t«d  el<tct.riCKlly 
to  dialanues  varying  from  7^  to  11  miles.  Thia  ia  a  atrikinx 
instance  o(  the  pussibl*  uUliiatien  ai  wjitcr  power.  There  are 
•cores  (.f  lurbine-dyusiuo  plants  in  dtlTs rent  parts  of  the  Cun- 
tine:it,  varyitiK  from  20  b.p.  t«  500  h.ii.,  chielly  used  for 
drivinK  mills  nod  lightiii);  small  towns,  ana  ev«in  vill*^^.  For 
ftXKiu|>le.  thu  tilnnU  at  (.'hur,  gchio.  linRiuio,  BelKnxona. 
Reichenliall,  Macer«t«,  etc.  In  Knglnnd  tliere  arc  otdy  a  tor. 
installalioriB  which  derive  thuir  jHjwer  from  wntvi.  such  as  the 
■mall  coiitJ-al  nation  f»r  lighting  Lynnioutli  and  Lynton.  itnd  h 
few  private  inili>ll;itii>ns,  A  scheme,  od  a  lante  acale,  for  oli?c< 
trieally  bghliiig  Worcceter  by  meana  of  ]>ower  derived  from  the 
Rivet   Severn   ia  iu   band,  and  will,  no  doubt,  lead  to  aimUar 

ITie  <h<nt*idtXliier-Ltait  Mtin*.  PatlrrdaU:,  ITulniorrimui.— 
One  of  the  moat  important  in>t*Dc«a  of  the  spplication  of  water 
power  fur  eleulric  power  tnuisoiiiMOD  in  Great  Britain  at  present 
U  that  III  the  Greeauide  SilveF.Lead  Mtnci  in  Cumberland, 
wbirh  wna  deaiuied  by  llie  writer  about  throe  yetirsagi.-  in  con- 
junction with  ibe  mine  manager,  Ur.  Burlaae.  These  mines 
tn  among  the  few  that  find  it  puaaible  to  eompete  with  foreij^n 
■alnw,  and  this  is  tho  cass  partly  owing  to  a.  nno  frrsdo  of  orn 
which contaiusa  laive  percentage  of  silver  chicSy  uxtrnotod  by 
CTTstallisfttion,  hut  iHTgely  hecausc  tlie  uae  of  electriuity  for 
windinK,  hantinti,  and  pumping  haa  ilecr«as«d  the  c<.>sl<  >.<f 
working.  On  the  oast  slopes  vf  Ilellvelyn  lie*  «  small 
natural  Lake  called  the  Ited  Tarn,  and  on  tho  north-cait 
the  imi>ounde>i  water  of  Knppcl  Cove.  Botwton  the  two 
m;«r*  jiiM  the  hill  of  Catatycaro,  at  the  b«o  of  which  the 
'w"  oi-Mtlt/wB  J4>ai,  mid  near  to  which  tJie  Greenside 
irerL^atl  Mining  and  SmeJtiag  Cotapatty  have  erected  their 


turbine-dynamo  otetien.  TIi«  water  h  led  from  an  elevatioi) 
of  1,750ft.  a  bo  re  s«s- level,  end  flows  thrwigh  an  open  watercouno 
1^  miles  in  length  to  s  large  leaervoir,  from  which  it  is  oon- 
Toyed  down  the  hillside  for  a  diatanee  of  360  yards  in  15ia. 
csst'iron  piiwa.  Tlic  fall  at  tho  station  ia  equivalent  to  a  v«t» 
tic-al  head  of  400ft.,  and  tho  offcctivu  horae-power  is  about  20(X 
The  generating  itAtiun  contains  one  of  GUkes  and  Cu.'s  vortex 
turbines  of  lOO  li.p..  driving  a  four-pole  componnd  dynsoM 
made  by  the  General  Electric  Power  and  Traction  Company. 
The  honae  ia  Urge  enough  t^  duplicate  thia  plant  when  necm- 
•sry,  and  pipeii,  waterconrena,  etc,  are  already  luid  for  this 
parpaao.  Tho  electric  current  ia  conveyed  by  twu  buns  copper 
conductors  on  poles  for  sii  furlonas,  to  where  it  enters  the  luiiiu 
St  an  elerstiou  of  l.SSOft.  above  'lie  eea-level.  The  cnndiictore 
from  this  point  are  Insulated  and  covoreil  with  lead,  .\bout 
three-quarter*  of  a  mile  in  the  mine,  or  14  miloa  from  tho 
dynamo,  «fl-h.p.  scries  mot/ir  is  employed  t^i  wind  ore  from  a 
»ot  of  sinkora.  Further  into  the  niino  another  (luartor  of  a  mile, 
and  down  120  yards  at  the  boltoiu  level,  la  fixed  another  9-h.p. 
motor,  work  in  !j  a  three-throw  pump,  forcinit  the  water  360(1.  in 
height.  About  midway  between  tfieao  motors  thorn  is  fixed  a 
dynaniolor,  which  reduces  the  pressure  from  600  to  250  volla  for 
Working  an  electro- 1  ocomotivo  in  the  lowest  day  level  of  the  mine, 
throuKn  which  runs  the  wiiter  pumjiud  from  the  120-)-ardB  level 
and  the  whole  of  the  wntcr  used  by  two  hyilniulii'  wiiiding 
cnitinvs.  Four  horses  formerly  worked  this  level.  The  luivimo- 
tivo  runs  with  12  wagguus.  the  total  weight  whon  tondeil  being 
18  toDS,  and  dues  the  work  of  the  four  horses  with  the  greatest 
ease.  The  conductore  in  the  level  are  phoaphor-bronze  wire, 
and  the  cnrrent  is  fed  to  the  locomotive  by  four  contact  pulleys. 
The  dilliculticB  encountered  in  fixing  this  plant  and  wiring  the 
level  L'an  only  be  appreciated  bv  the  practicsl  man.  All  main 
■Uitions  in  the  mine  are  lighted  ny  incandescent  lamps  in  series 
of  six.  Tho  instellaiion  reflects  credit  on  the  manager,  Mr. 
Itorlasc,  for  his  enterprise  in  recommending  tho  scheme  to  hia 
directors,  and  for  his  peraereratice  iu  carrying  it  out  In  the  face 
of  much  opiHisition  from  tliu  mitieie  and  others  intorosted  in 
main  tain  ing  the  old  state  of  afTair*. 

The  chief  difficulty  attending  the  nae  of  water  power  is  the 
irregular  and  someiimes  intermittent  cliaractor  of  the  supply, 
and  hence  it  is  necessary  to  exorcise  great  care  in  iudgiuu  the 
■uilabiiity  of  witter  for  given  work.  Tliis  can  be  obviated  to  a 
large  extent  by  building  reservoira  and  regulating  the  output 
according  to  the  power  re'^uired  ;  but  when  lighting  forms  an 
important  part  of  the  acheiue,  secondary  batteries  may  be  used 
uiust  advantsgoously.  AccumuUton  act  sot  only  as  reservoirs, 
but  also  as  re^lators,  storing  up  cxceaa  of  power,  and  siving 
it  out  whon  the  prime  power  ia  insufficient  ur  tlie  turhinea  are 
stopped.  Thoy  are,  therefore,  eepeuialtr  useful  un  installations 
for  combined  power  and  light  when  the  water  power  varies 
intermittently.  And  they  may  be  made  a  source  of  economy 
when  power  is  not  re(|uired  both  bj'  day  nnd  by  night,  and 
owing  tiTi  the  want  of  a  suitable  reservoir  the  water  runs  to 
waste  during  the  idle  period  :  then  accumulators  may  be  lued 
to  itore  the  major  part  uf  thia  utivrgy  fur  electric  lighting, 
melallurgicaj.  uT  even  power  purp'ises. 

It  will  be  gathered  that  the  writer  is  fully  aware  tho  small 
water  power  of  (iroat  iiritAin  can  never  show  results  equivalent 
to  thoae  obtained  on  the  Continonl,  yet  there  is  undoubtedly 
much  water  power  wasted  hero  thiil  is  c»iahle  of  being  profit- 
ably utilised.  Uia  object  is  siuijily  l<.<  call  attention  to  tho 
iiTipruved  ineaiLi  of  utilising  water  pow«r  by  turbine-dynamos, 
and  t"  sii(.'gest  that  prompt  measures  be  taken  to  conaerve  ui 
much  piiwcr  as  possible  by  a  proper  attention  to  tho  building 
of  dams  niitl  leeervoirs  wherovur  this  may  be  feasible.  And 
tbnt  such  power  should  be  used,  if  uunveuitiiit.  to  the  exclusion 
of  coul.  and,  if  not  so,  a*  an  auxiliary  power,  the  atcnm  plant 
being  used  ns  a  siand-by  as  much  as  possible.  Thia  pToposal, 
if  properly  carried  out,  would  dccnsaac  tho  total  consumption 
of  coal  t»  a  greater  extent  tliau  ia  genui-ally  suppuHed.  and 
would  make  a  number  of  mauu fact u rem  less  dependent  upon  it 
than  they  are  to-day,  even  if  it  did  not  appreciably  cheapen 
the  cost  of  power.  But  in  a  number  of  favoured  cnaes  there 
can  be  no  doubt  that  water  powor  properly  applied  would  cixi- 
■iderablr  docroaao  the  oost  it  wortung,  allowing  a  proportiunate 
gain  to  both  producer  and  conanmer. 


IbnItbOeld  Markete.  —The  work  ol  liKlitlng  the  whole  of  the 
markets  is  appi'onchiii;;  completiuii  Tliu  loud  oapaclty  of  plaat 
at  prcaont  being  ioatalled  ia  1,000  h.p.,  but  an  anguine  nts  are  bebig 
made  for  iooroueiug  ihU  by  50  per  cent^  Tho  plant  consiiite  ol 
four  compound  vortical  steam-onKinet  by  IJavoy  and  I'axinun,  and 
four  boilers.  There  is  alee  a  double- cylinder  horizoutnl  engine 
Willi  locomotive  boiler.  Tlio  dynomoii,  which  arc  directly  coupled 
to  the  engines,  are  being  eupLillnd  by  the  Klcotnc  Coostruction 
Compaoy,  VVolverliainpton,  The  current  is  supplied  from  Meura. 
JuliuB  Siix  and  (."o  '»  stelloii  in  CliHrleriiouac-stieot  10  llio  "disui- 
butiiig  boaids  "  in  the  various  inarkela  liy  a  number  of  feoden  of 
copper  airip,  uliich  havu  n  total  leugth  of  Over  two  miles,  and 
weigh  more  iJian  '£i  tons.  Tho  length  of  wire  and  main  cable 
omiHoyeA  make*  a  total  of  over  90  milea, 


THE  ELECTRICAL  ENGINEER,  SEPTEMBER  22,'  1893.     281 


THE    DEVELOPMENT   AND   TRANSMISSION    OF 
POWER   FROM   CENTRAL  STATIONS.* 

BV  FROK.   W.  UAWTUURNK   U.NWW,  r.B.S, 

LKtTURB  I. 
(Ooatimini  from  page  tSt  ) 

OxKUMTItMC    or     PDWBH     BV      StEAU— CoMUiriONK    or      E<MKOMV 
ASD  or   WAS'rK. 

Sir  F.  Bramwell,  in  tin  fidilraM  lo  the  fnstitulioii  of  Civil 
EnftintY'iti.  in  1885,  in<licat«il  v<ay  uleiu'ly  iu  a  poiireniunt  phiiuo 
tboM  oonditioiiB  involving  wilsIc  of  fuel  in  steam  power  |iroiluction 
which  •«  BToided  by  centrnl  station  worliinK-  Ho  laid  tiint  we 
wcro  "  every  day  booommg  more  nlivc  to  the  benefit  whore  little 
power  ii  rofiulroH,  or  ivhere  cnneideruble  [jowec  in  (cc[iiiro(l  inUr- 
Biittontt)',  of  ilcrivini;  thitt  jiower  from  n  i^iitrnl  lomvo.'*  Wliera 
Utllo  power  iiH  required  Ihe  8l«iiin-ei>iciiia  i«  coatly,  utiocouotuioiJ , 
and  fneonvenient.  Where  icreftt  |>OH>(<r  i«  re(|iiSie<l  tntermittontly 
both  en^fioea  and  bmlera  work  in  cumlilionH  evtrecnely  unfnvouF' 
able  to  economy.  It  in  nccouary  to  r.iimiinc  into  tlieH  cusci  more 
in  deuul,  boc&u*c  it  U  the  wiuiCofuln«s  of  working  in  inch  rain- 
dilion*  which  innkei  enntrat  itntiann  dciintblo. 

Table  I.  irlvoi  a  careful  oaloetion  of  the  nlMl  tnutworthy  rB*ulUi 
oJ  ■Uain •engine  oi|i<irlniontiil  trinU.  In  auch  triolii  it  may  bu 
•Masaed  i1i»t  overylliing  !e  working  al  lt«  beat,  and  that  tlie 
■team  sod  cuhI  oonsuupCioii  is  the  Kiii.illest  realijiLble  widi 
dlSiBrenl  engine  and  boiler  plants.  In  nil  those  trials  the  enginoB 
irere  worke'l   with   at  any  rate  an   upproximation   M  the  moet 

*   Bowud  LeclareB  deGvered  before  the  Sooiely  of  Arte. 


econocaical  load.     It  will  be  aeeu  Chat  the  aleam  and  ooal  con- 

sumption  is  Ims  for  large  enginei  than  for  imoU  engine*,  lew  for 
quick  eneineff  thnn  for  &]ow  onen,  nnd  lean  for  compound  find  triple 
(togiue"  uinn  for  simnlo  enginos.  Even  und(ir  favournbln  lent  inal 
conditions,  and  with  an  ecoiioiotf-al  loud,  tlioro  Ik  conHiderahIo 
variiitioii  in  the  amount  of  cfiiiliinili-toftin  re'iuiredper  lior*eiiower. 
Taking  llie  inont  favourable  rocialttt  whioli  can  be  regarded  ae 
not  exeeptianal,  it  aiiiwnr?  Ihul  in  test  trial?,  with  conataiic  and 
Cull  load,  the  expenditure  of  utenm  and  uoal  is  about  u  followa : 


— 

Per  i.h.p.  hour. 

Per  effective 
h.p.  hour, 

Ken.eondeniing  engine _ 

Caul, 
lb. 

1-80 
1-00 

Steam, 
lb. 

is-s 

13 -C 

Cool, 
lb 
2-00 
1  75 

Steam, 
lb. 
180 
lA-8 

Theae  may  be  regarded  aa  minimum  raluon.  rarely  auriwaMd  by 
Che  moat  etncient  toncliinery,  and  only  reaohod  with  very  HWM 
mnclilnory  in  t)ie  favourable  conditions  of  a  teal  trial- 
It  i«  much  Tuore  dilticutt  to  get  the  can»umptluii  of  coal  by 
engines  in  ordinary  daily  work.  What  ie  known  thowa  that  the 
i;ontiuniption  ie  greater  than  in  engi  no  triivls.  Home  oompurnlivoly 
Urge  pumping  engine,  which  uork  with  a  sleiuly  load  nighl  and 
day,  and  whlcii  worked  with  21b,  of  conl  I«r  offoctiie  or  pump 
horae-power  on  a  lest  trial,  ueed  2'71b.  in  ordinary  working.  The 
coneuRiption  was  meiisored  over  many  weeka,  durlo):  whir^h  thoy 
were  working  !K)  per  cunt,  of  the  whole  time.  Hem  Iho  oonaump- 
T'ion  ia  35  i>er  cenl.  gr(i»t«r  in  ordinary  work  than  In  a  lent  trial. 


TABLE  I. — CoiL  Asu  Steam  Cumhumptios  is  STKAU-ENaiseg  i«  Sfbciai.  TaiAia, 


Authority. 


Indicated 
,      t.p. 


Boiler 

prexHure. 
Ibx.  |>er 
Hq,  IB, 


Piston     Steam  per 
Lh,p,  per 
hour, 
lb. 


Bpeec 

Feet    per 

minute. 


Coal    per 

i.h.p,  |ier 

hour. 

lb. 


o 


8 


Senu-|)ortable  

Small  Brut  herb  ood.,., 
SiDoil  double  acting   . 

Willuna  alow 

1,  I*     -....■«..... 

„       (aat .,... .—.... 

Reynolds- Uorliu 

Harria. 

Wheelock 

WUUneakiw 


bat 


Simple. 


WUIona 


(kmtfvani. 


TtipU. 


Unwin 

Donkiu 
VVillana 


Hill 


WllUna 


Willans 


01 


963 

■211 

200 
2W 
394 
409 
406 
602 
606 

lies 


39 


172 


400 


I8& 


(2-6] 


H 


§ 


SimpU. 
Beam  pumping,  jacket* 

C«Vll«A,  JaoiieU " _ 

,,      nojaokeU...,,,, « 

Hufris'Corliae  „.  „ 

Revnotdn  Corliu 

Wfiecloek 

SuImt.  jacketed  

8«ml*portahle ._  . 

Tendeiu  uii  It ^ 

Ttoden;i  pumping,  no  Jackets 

B«<«iver  )niiii|»ng,  JaoVolH   

Worthing  puuip,  jacket* 

<,  11  ,1  fl,>*U«,flfl'.'..- 

Tondom  miU,  no  jackuta  ■.■••»•>-—■.< 

„      ■■        •'  ••        •••> ' 

Receiver  „  ,i        ...M.>i»i>-->i 

„     jacket* 

Beam  pumping  ,, .»..,  , 

■  »  i»  >i       •■"■  """ ■■ 

Sulwr,  jackeU , _ 


Sutwr,  jecketa ,.i., 

»t         >■      ---   --,---  -,.,..,,..,.-, 

Maichineofabrik  (Augsburg)  jaokete.. 


UnwIn 

Don  k  In 

Mnlr 

Mairaiid  tTiiwiQ 

Loiigridge 

LMvitb 

Satier 

Ulnoolt« 

Soldini 

Solwr 

Schroter 


460 
696 


117 
133 
13-45 


tl-6] 


StS  I  Puviynma.  no  jackeU, 
§iC  J  Colclifvler  „        „      , 

Meteor,  jacket*   

I  iThitar    


Compound. 


TWpCt, 


Kennedy 


371 
l,B79 

I.9M 


no6 

62.' 


•2-66 
-2-90 
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Tlie  Ur^  pampiiifr  eoginet  of  Ihc  Ilyilrautic  Power  Company  &r« 

Ma  [avouraM;  nrvanntMiccd  far  mcmomy.     Tbey  (tare  on  indi- 

nt«d   horcp  power  on   trlnl    with  '2'l91b.   nf  co*!   per   boar.     In 

ordinary  work  thry  mo  itAlod  lo  ii"!)  ^  91,  nr  nboiil  .1<S  ^cr  i^niil. 

[,|non).     Tlieaa  onclncN  huifi  h  fuLrly  il'ta'ly  loiiil  ilurlnt^  Ibo  day  am] 

k  tmallor  load  al  nlgiit. 

If  *uch  a  caM  ■•That  of  an  altwtrio  liKbtini;  atation  u  vonaiilercr), 
wbar«  Uia  load  QuDUiatea  very  grnatly,  tho  maximum  load  bein^ 
eft«nrourtiiiiMthe  mean  load,  &nd  the  rniniiDomlond  onotwcntietn 
o(  Iho  mcnn  load,  then  the  conaumption  per  lior»ciKiwor  in  Tory 
much    itteaur.       Mr.  Crompton   hoji   ^v«n  Ibo   Ii);ura«   (or   (be 


eKtrava(^nt  rwall*  have  been  obedvcd.  The  (oUowing  Tabl« 
in.  eivce  Bomo  naulta  obtoinod  vith  amall  workahop  ooj[itkM  in 
BIrroingbaiD. 

These  Ia*i>  roaulca  are  InMiwatlu)*  only  for  thbt  raaMii,  that  It  la 
au«)i  unpconoiiiicaJ  MKall  oiif;iiin  i*hiub  ara  dicplaoad  wImd  OMitntl- 
•IMion  power dtxlrlbstiOR  ia  iiilroduocd.  lliBbooaiu«tli««aM>Utll 
en^n«a  are  ho  eitravanant  Ihat  power  can  be  diatributed  from  a 
ventral  station  at  prulh.  A*  to  the  oaee  t4  «lMtrie  U|tht  itaUonB, 
feeing;  thai  they  am  ccnlral  itationi  of  tlio  type  apoclolly  ooa- 
aidored  in  thmu  lectutee,  U  ia  doalrable  to  analyie  iBare  In  detail 
the  cauBoa  of  wute. 


■air, 


^^5■7^.5 


ttc 


MR.MAIR'S  TlttAtt- 


tifut  fujtit  /*tm  Ctta/n 
I*  Ctl'nitr  unlit 


^  hret  fimtt  fmt  CnUatv  Itallt 


'O. 


^-J 


, 



1                  t 

L  /TL 

1     1 

^i"i 

!■ 

' 

9   ■         -1 

1 



1     :          II'  A\ 

1*                  \ 

>,i 

l\      i 

/'■   i   "'-\ 

L  ^, 

;    ;       '^ 

{ 

J-, ,  ] :■■ 

>■>"■         1 

■■  .  -  - 

t     ■      w    U 

riii:-w 

l<iJH>  CU/I¥£S    Ktimit<ifi»H  covHT  fucmto  butjwi 


94imvm  -  too 


rio.  I. 


Fie.  4. 


Kei>«in);ton  ttntion,  which  haa  Modlleiit  WUUu  ooa^Kwad  aon- 

c^oridMiKiriK  cni^inM.  ^UM  WfllnM  will  WOfk  with  UM  tlWD  Sib. 
o£  coal  )>cr  cffuctivo  hor»«-rK>wer  bi  triah  «  full  load.  Th»  rMnlt* 
obtained  in  ordniai;  worklii(;a  were  as  (oIIuwh  : 

Takm:  IL— Enginoa  la  Electric  Cedtml  Stutlnna. 


OmJ  need  to  pounds  per  hour. 

Year. 

Per         1         Pw 
dactriral  unit '      effeeitve 
genfiitilixi.               h.\i. 

Fer 

lndlc»t«d 
h.p. 

1-2 
9 

84 
SO 

6-S 

4-S5 
38 

111  tbe  diai^uHion  on  Mr.  ('rompton'*  papor,  instancea  were  ifiven 
of  coal  connumpUoii  at  elootrlcal  atHtinns  itill  liirjcer  than  iiriy  of 
thoM.  IVobibly  up  Lo  tlio  prfweiil  ihi  ton" ii million  hjis  in  no 
cau  been  Imt  than  Olb.  |>er  unit  Koiipnil*il  ;  S'Slb,  per  effect ive 
horae-power ;    or  3'31b.   per  indicated  hone-power.      This  largo 


uuo  ev»rn    imm*  ■"mibuc  inni  in'mi. 

■*■*  H<*ir  MHH  -  «•         ■**■  'tvm  -  ^ 

Pra.  % 

'-•MMKOrijlMftlrlll  be  traced  ktor  to  two  cIiu>m«  of  «'a><t«— engine 
'jriHtouaDOW  wiuto— duo  both  of  Ihcm  (o  the  inelBoionoy  cauiccl 

l>y  varUtiea  of  load.* 
Id  the  OHM  of  aioall  laoUlod  motor*,  not  reneraUy  of  vorv  ^ood 

conatrnctlaii  or   well    |iroportioned    for    tnoir    work,   stilf   mora 


*Tlie  UUal  Boan)  of  Trade  reluma  from  electric  lieblliiK 
■lAlione  (Mnfinn  theao  Sgure*.  Takinit  the  laivMt  Caiid  beat 
Mationa,  tlio  conaumtition  of  coal  rarto*  in  different  i-a*™  from 

nk  to  J^b.  fiar  anil  of  eloclricilT  Keii«rat«d.     Il  ia  more  tjian 

mb  per  aoii  0cM. 


Tauuc    III. — Coal   ConBumption    |ier   Indicnt«(l   ITorW'power  In 
Sinnll  Eiijjitieti  nt  IlirmiiiuhHin. 


Nomi  110.1 

l..|.. 


Probable 
i  h.i>.  al 
full  lowl. 


Id 
4£ 
60 
45 
75 
60 
SO 


Actual  averairs 
i.h.p.  diiHiii; 
the  obeerva- 

tionB. 


2-06 
787 
6 '20 
8-60 
23  61 
19  OS 

ao-oo 


Coal  eon* 0 mil- 
Ikon  in  [lOiinds 
pec  i.h.p,  bour 
during  tho 
obwrvatioQa. 


3« 

21-25 

22-61 

18-13 

11-OS 

g-£3 

8-fiO 


TAc  Ckitf  Sttoadary  Cant  a/  Com  or   ITiHtt  (n   IfaU  ifotort— 
Thorinodynamica  aliowe  that  tA«  •ttolanoy  of  heat  motoni  ouinot 


GAS  LIGHT  ANO  COKE    Co. 


I  jviit  iiH    'in ^ 

iKs    m&   '!» 
Mt        lUI     I'M  


FlO.    8. 

exceed  a  certain  limit.  dei«iidiii((  on  tlie  ranee  of  teoiperature  at 
which  the  motor  woike.  With  the  ranife  at  tem|>oralure  prae- 
ticnlty  avntlnbln  ii  ntcwmun^ne  miglit  coni*olt  throo-cii[htha.  and 
a  KM.niiicitiv  one  half,  of  the  h«kt  euuply  into  work.  So  actual 
enk''"e  reaulies  even  approximately  this  lliormal  efficiency,  Part 
of  thtt  lutw'B  are  due  1«  bod  oonitcuetion  or  bad  m»nivt*''»*'>t,  but 
a  iiarl  nre  pmcticnlly  unavoidable  Tlie  prInoilMl  cauM  of  the 
practically  unnvoidablo  waato  of  heat  energy  U  MMblially  the 
Bamo  in  Blanm-oiialnoa  and  t;iu>-e»KinM  ;  it  ii  a  oonaeqneiice  of 
the  enctoaure  of  tne  hot  working-  lluid  in  conduolinji  metttUie 
walU.    Id  *t«ua-eDgii)w  the  uylinder  walla  condenao  atcua  iatiag 
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ndiniMloii,  the  condonKe  'team  ovnjiornt.ing  nnil  ctLrryici^'ofr  henl  to 
Iho  condonBor  or  tho  nlmosfihere  iliiriiiif  tba  period  of  exhaust. 
This  Dnhnuat  wMte  iiicrMsea  with  tji«  ratio  of  tho  ndmiinion 
■urUco  in  the  o; lioder  to  tho  weight  of  Etoam  naod  |>or  utrokc. 
In  th«  Mine  engiae,  thoreforu,  il  iiicri»«cs  for  light  londs  bRcnii>« 
matt  surface  is  oxporctl  ilunng  jdmwiou  |«r  |>oiiii<l  of  hUmiii 
iMod.  lb  IB  grcntsr  when  the  eiigmo  worku  uluwly  tlmii  when  it 
works  fast,  too  piston  eSbri  heiii);  tlie  mine.  Tho  u^i]  cun  be 
diminish cd,  but  not  entirely  ovorcoiiiB,  by  sli-uinjuukets,  or  by 
•uporhontinK-  It  iti  iLn  evil  rpocially  prsjiidicinl  when  oDKinoa 
are  iieqd  uhlch  nre  (uu  lat);;e  far  the  H-ork  to  be  done^ 

In  i!»«.pin;iiiiM<  it  iH  nccMwury,  to  prevent  dwtructlon  of  tho 
cyliniier  hy  thu  hi^^h  lampcriituro  of  thn  burning  K*")*,  W  oiiuloiie 
it  in  B  wiitcr  jacket.  M.  VViUc  ha*  ahowd  Ihnt  it  i»  due  U>  [lie 
Ooollng  action  of  this  ivnlor-jnckoletl  wiill  lliiit.  pirl  of  the  amt  ie 
kept  DoJnw  tho  tt.iiippijttiire  of  coiiihudtioti.  Tho  jacket  tlier*- 
forc,  dimliilHlivii'  the  aUi<.'iei>cy  of  the  enicJnc  not  only  by  ilirectly 
abatraftiiii;  heat,  but  by  provonting  Iho  full  doi'clapmant  of  tho 
g»»  prouiiii)  enrly  in  the  stroke.  As  in  steam  pnjfl no,  thn  ot'll  is 
gtMter  tht>  sreiitcr  the  wall  durfaco  eijuwcil  at  the  iiioiiipiit  uf 
nplouoQ.  This  appear*  to  be  the  iirmuipM  ruiMon  why  initial 
oompreMion  of  thn  eaf>e#  ii*  nwtwtuiy  fiir  good  eftiuienpy.  The 
gnaca  rtduccd  by  compreMiun  to  k  Einolkr  volume  arc  exposed  at 
tha  noiaant  of  ignition  U>  n  Btnnller  area  of  cylinder  wall. 

It  (•  tisetul  U)  gtt  a  clear  numoticixl  idoa  of  the  relative  imimi't- 
BOMof  the  cylinder  wall  lUtion  niul  thn  othcf  aotliioH  dtirlriK  n 
alrtiua  tor  tlua  cylinder  wall  action  ia  tho  prlnvEpal  luctor  in  thn 
inetGciemcy  duo  to  vaiinblo  load  or  diimn^  out  uf  the  u>-e  uf 
underloaded  onijlneB,  both  iiialti<rH  ul  im|>ort»i>vu  in  cunnidering 
tho  ad  van  torn*  of  distribution  of  power,  t'rof,  DcvalKhauv^rs  l>ery 
has  shoH'Ti*  liow  tho  heat  exchuniio  between  tlic  steiim  and  tho 
cylinder  wall  durinff  the  stroke  may  be  roprosonlod  hy  adiat;rani 
ori  the  (tame  ocnle  aa  the  indicator  diagram.  Fiji.  I  ihnws  auch  a 
diaemn  drawn  for  the  dnU  of  one  of  Mr.  Mnir  Kmnloy'K  oiiulne 
Iriala,  The  engine  wa«  a  aioglo  cylinder  beam  engine  with  jjiuket, 
working  at  about.  4j  cipnnaioiiH,  anil  turnlahinfc  123  i  h  p.  The 
total  steam  uaed  (Wr  atroko  wiu<  ruib  ,  or  31  cubic  inchen  of 
wator.  Tho  whole  of  Ihin,  if  condensed  and  spread  over  tho 
cylinder  wall,  would  make  a  layer  lens  than  one-hundredth  of  an 
inch  thick.  The  range  ol  tomporntuie  between  the  Initial  •Conni 
temperaturo  and  the  oihnurt  lem|>eratni'c  may  b«  tnkaii  routrhly 
ai  3)0  dog.,  and  about  .'ID  per  cent,  of  the  "Ivani  wiw  uondeiiawl 
during  oduihulon.  The  wliole  heat  of  this  initially  coniioiimvJ 
■team  would  only  be  iiulllcient  to  heat  a  very  thin  biyer  of  tho 
cylinder  wall  Iroin  the  cthaual  to  the  aduilMion  lem|ieraturc 

The  dark  «had«I  lino  in  the  figure  is  the  indicator  diagram  of 
the  engiTio,  Tho  laturDtion  curve  shows  where  the  ex|jansion  line 
ol  thediogrnm  ihould  hava  boon  if  there  had  been  no  oondenaaiioii , 
The  two  ahadad  area*  repreaenl  to  the  *»tue  scniu  as  the  indiontor 
dlagrftm  th«  heat  given  to  the  cylinder  wall  during  admiseioii  and 
COnpraMion,  and  abstracted  from  it  during  expaiiBion  and  exhaust. 
Tboj  rcproaent  heat  quantities  wasted  It  will  bo  seen  easily  ttuit 
tb«  oylinder  wall  action  involve^  larger  ciuantitios  of  heat  than  tho 
whole  of  the  heat  employed  in  doing  useful  work. 

Load  Currf  awl  Load  Fattor, — A  curve,  the  abscissae  of  which 
reproMint  time,  and  tho  ordinat^s  tho  rate  of  ci|)nndituro,  is  callol 
a  load  curve,  and  such  curves  are  very  cointiionly  drawn  for  n 
period  of  'H  houra'  working,  becuiiae,  uguirt  frorti  aotwonal  Hiictua' 
tions,  a  day  !•  a  naturnl  jwHod  in  the  operation  of  a  power  plant, 
Tho  ordinalM  may  be  horeu-power  or  volt-am  perm,  or  unite  ol  any 
Otbw  quantity  pto|>ortional  to  the  rate  of  eiponditure  of  oiiurgy. 
ThsarMOf  tho  cuivc  ropruseuts  the  total  amount  of  energy  for 
thspariod  considciod.  A  load  curve  may  bo  diawn  for  a  slnulo 
'  eoglDO  or  machine,  or  for  a  plant  of  mnny  engines  or  mochmoa. 
Tbo  load  lino  foi  a  contrni  ctution  la  that  to  which  attention  la  to 
bo  diroctod.  Thn  oi'dlnato  of  aui'b  a  Hintion  loiul  curve  reprexorite 
tho  anm  of  tho  enori;y  etMC't'"'  "t  the  inomunt  iwr  unit  of  limo 
by  all  the  ongintM  or  macmriu«  then  in  o|.wnition. 

Load  OurwB  iur  particular  casce  have,  no  doubt,  been  fr«i|uuntly 
dntwn,  and  the  iiiUuenco  oi  Huctuutiou  in  the  rate  of  working  on 
economy  him  been  notcil.  But  it  is  due  to  Mi.  I'roni|)ton  that  tho 
Uf>e  oi  the  lo.id  purvo  in  nvamliiing  tho  result'  of  alation  woiklug, 
and  in  discrt  in  mating  tlio  oiiMca  ol  dilliireiiciw  ia  th«  rtuultB 
obtolnod  ill  didorciiit  KlatlonB,  WM  firal olCJirly  indicntvd.t 

It  can  be  diraotly  inferred  from  the  oxainploa  given  in  Mr. 
Cromj>toii'ii  paper  thai  the  coat  of  working  iier  unit  of  meuhanioal 
or  elMlrioal  energy  distributed  in  difletent  electric  lighting  ■tnuonii 
d«p(uuli  very  iiilimalcly  on  the  form  ol  tho  load  curve.  Mr, 
Crwniiton  introduced  a  term,  "  huul  factor,"  to  express  tho 
coelHclont  of  fluctuation  of  the  rate  of  working.  Thorn  tiiay  bo 
Torioua  load  factor*,  according  1«  tho  pr«ciae  Hiintuatinn  coii' 
aidarad.  Rut  for  the  object  at  jireaent  in  viow.  the  consideration 
of  tiis  iiitlueuce  of  variation  of  load  on  the  elliciency  of  dteain 
plaab,  the  load  factor  may  bo  taken  to  be  thu  rutiu  of  the  area  of 
■  day's  load  curve  to  the  area  of  a  rectangle  enclosing  it.  It  is 
equally  the  ratio  of  the  average  load  during  the  day  to  thn 
maximum  load  nt  any  time  during  the  day.  Tho  plant  must  ha 
largo  enough  (or  tho  maximum  load.  The  inoome  depends  on  tlio 
tDoan  aniouril  ot  energy  delivereil.  The  elHulency  of  the  engince 
dopends  on  the  load  fa«t«r.  The  cost  of  a  ilay'e  working  de|>endp 
I  partly  on  the  avei-age  output,  partly  on  the  load  factor. 

irig.  2givw  two  Toad  curves  fur  a  day's  working  of  one  of  the 
i-atatlona  of  the  London  Hydraulic  Sup|>ly  Company.  These 
Lindteat«  the  kind  of  fluctuation  of  demand  which  occurs  In  a 
'  Mntral  atatjon   aupptylnj;   powvr  for   a   largo  numhor   of    intor- 

'"laTMUgstion  of  the  Host  Ex[)«nditiiro  In  Steamoogtiiea." — 
Pntttdimgs,  Institution  of  Civil  EugtneerB,  roL  xcvUL,  1889. 

t "  Electrical  Energy."— /*r«wci^i»t/.,  Inatitution  of  Ctvll 
EngioeotB. 


initlontty  working  iniicliinca.  chiefly  llfta  and  hoisting  mocliinea. 
8uoii  machine*  Hre  in  frenpienl  uae  in  the  day  and  aro  little  uaed  at 
night.  The  deinund  (or  power  water  pumped  by  the  enginee  at 
the  station  la  large  and  pretty  oonnUint  from  9  a.  m  to  5  p.m. 
During  the  remaining  boura  the  deoiaod  is  small.  The  load  factor 
for  thn  dny,  undnratood  ai  defined  above,  ii  0*41  in  INS7,  and  0  4S 
in  IN'.Nl,  whi'ii  tho  ayatciii  had  been  consldorably  extended.  Thia 
ahowi'  that  n*  tho  number  of  conaumera  auiiplie<l  la  gr«al«r,  tba 
demand  is  more  uniform. 

Fig.  ^  bIiowk  load  curves  for  the  London  Gas  and  Coal  Company. 
A  BOB  generating  station  ia  osoentially  n  central  elation  supplying 
mid  distributing  a  means  ol  producing  energy  either  for  lighting, 
heating-,  or  riower  puriMisc^.  Tho  ordlnales  in  the  cose  represent 
cubic  feet  of  gaa  Buppllod  [ler  hour.  If.  any,  'J(i  cubic  feet  ol  gaa 
per  hour  \n  iiaHumed  u>  be  caiiablo  of  furnishing  a  horto-p4wer. 
It  is  eiMily  seen  that  tho  unlinatex  uf  tho  curves  lo  a  suitable 
«cale  represent  et|ually  lioisee'  power  of  energy  supplied,  In  the 
ooBe  of  the  tios  and  Coke  C<impany,  the  hirgeet  demand  ia  for 
lighting,  and  this  is  groatest  in  the  evening.  But  there  is  oUo  a 
considerable  demand  during  the  day  for  gas  for  heating  nnd  for 

IioH'nr.  The  daily  diagram  factor  waa  0'41  for  a  day  in  January, 
ailing  to  (I 'T,  for  a  day  in  June,  On  «  fog^y  day  In  I>ocemb«r  ib 
rose  to  033 

Fig.  i  gives  load  curves  for  the  Kensington  electric  lighting 
station.  As  ]>ractically  tho  whole  of  the  electricity  generated  ia 
uaed  for  lighting  puriioBoi',  the  jicriod  of  large  demand  is  short, 
and  the  fluctuation  of  demand  greater  than  in  either  of  the  previous 
rases.  The  daily  load  factor  is  (I  '^4  for  one  of  the  curi'os  and 
IJ'32  (or  the  ntlior.  But  for  tlio  iiittliil  uao  ol  storage  battorlea 
the  loud   factor  would  have  been  smaller  «tdl, 

[To  be  tmlmwd.) 
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1>Y  JKRKMIAII  IIKAl),  H.INMT.C.K.,  l-.VST-l-llKli  INi^T  MKCll.K., 
VX.'A..  I'KKSIWJCJiT  or  TUB  SKtTriON. 
f  Ooltcladfd  from  pagt  tOt.) 
Wiighl  of  liinU  in  Rrliiii'm  in  ihrir  B'dk  — It  is  generally 
believed  that  birds  are  lighter,  bulk  for  bulk,  than  other  animals, 
and  that  to  Ihia  lighlu?«is  tlicy  owe,  in  "ome  <legree.  their  power 
of  Uight  and  of  (loating  on  wat«r  To  account  for  this  it  ia  aalil 
that  their  boiie-cavitioB  ore  filled  with  air.  nnd  that  some,  though 
not  oven  all,  flying  bird*  have  small  air-sac^  under  the  akin.  It  is 
clear,  however,  that  displacement  ol  external  air  by  air-lilleil 
cavit.iea  CAn  only  oulst  aarlal  llalntion  to  ati  in^tiit«simal  extent, 
unleiB  liigUty  hoat^l.  Such  CAvitiox  would,  however,  help  nquutic 
birds  to  swim,  il  xituatoil  under  the  immerse<l  portion  of  their 
bodies,  which  in  not  alwayn  the  cose,  i^ome  a(|uatic  birds,  such  as 
swans,  iiwim  with  heml,  neck,  wings,  tail,  and  half  their  bodici 
out  of  the  wator.  Tho  afiecilic  gravity  of  fishes  and  land  animal* 
is  clearly  about  the  same  as  water.  For,  when  swimming,  they 
can  konp  only  n  small  [lorLion  of  their  hoada  above  the  aurfnoo,  nnd 
that  by  noniinucd  exertion.  Am,  then,  btrda,  In  the  substance  of 
their  bodies,  leaa  duii"e  than  other  animals,  although  also  com- 
]]osod  of  tlesh,  blood,  and  bone,  and  I heaeoomponent«  in  similar 
proportions  and  of  similar  character  and  texture  t  II  they  are, 
then  land  animals  might  hnro  been  made  lighter  in  proportion  to 
thoir  bulk  or  smallor  in  proportion  to  their  weight  than  they  have 
boon.  If  they  are  not.  how  is  it  that  some  of  thom  can  awim  anil 
float  high  out  of  the  water!  Having  an  op[fortunity  r<vently  of 
Inaitecting  n  targe  wild,  or  whoD|K>r  swnu,  1  aauerliuueil  its  weight 
to  be  HIb.  I  uoliouil  that  the  whole  ol  the  undor-parlof  the  body, 
which  wuuhl  be  immersed  when  swimming,  wu  oovered  with 
leathern  and  underlined  with  dowu  to  an  average  depth  of  not  loss 
than  liin,  or,  when  cloaely  presned.  bbv,  IJin.  The  imnioraod 
surloce  I  estimated  at  1^  siiuare  feet.     The  weight  of  iratcr  dla- 

E laced  by  thi<  feather  and  down  jacket,  and  the  consonuent  axlnt 
uoyancy  pmdacod  thereby,  was  no  loss  than  !)  7Hlb.  This  would 
account  for  two-thirds  of  the  bird's  body  bning  out  of  the  water  when 
swimming.evoiiil  tlie body  wore  nf  the  aamox|>eciIic^r»vity  as  wat«r. 
I  next  procured  a  lreahly*aliut  wild  duck,  which  weighol  '.J^lb.,  and 
placeditin  a  tank  uf  sea-water.  It  floated.  I  found  the  area  of  its 
immunied  surface  to  be  54  wjuare  inches,  nnd  the  average  depth  of 
ila  under  feat  hern  and  down  to  be  Jin.  The  wator  displaced  by 
thia  envelope  would  weigh  1-ftlb.,  and  would  supiwrt  throe-flfthA 
of  Ita  entire  weight.  1  then  had  It  donudcil  of  all  lis  fiinthers  and 
down,  and  again  placed  in  thn  Ij»nk.  It  then  alowly  sank  to  the 
bottom.  These  ei|>erimeiit^,  m  far  as  thaygo,  seem  to  prove  con- 
clusively that  birds  are  not  lighter,  bulk  fur  hulk,  than  other 
animaU,  but.  on  the  other  hand,  about  ttie  same  Bpocific  gravity. 
and  that  their  floating  [«wor  lies  entirely  in  the  thick  jacket  or 
lif e-bolt with  which Xaturoha«furniahed  those, and  tlioseoiily,  which 
are  lnt«nded  to  swim.  Iniamuch,  therefore,  aa  the  s|>aciflc  gravity 
of  the  actual  bodleaol  all  animals  appears  to  b«  about  the  tame, 
there  la  no  reason  to  believe  that  they  oouUI  have  been  conatruoted 
of  lighter  mat«riBl  Or  to  lighter  desifn. 

Wright  in  Rflalion  t/i  iHtir  Butrgjl  --Biit  notwithstanding  this 
uniformity  ol  speoilSo gravity,  there  reinaiTis  the  curious  fact  that 
flying  birds  oan  exert  continuously  about  thre«  tiinea  tbo  horae. 
l>ower  (ler  pound  of  weight  that  man  can,  and,  indead,  about  thraa 
times  what  is  poaaiblo  for  tho  horso.  This  marvdlou*  flow  of 
energy  in  proportion  to  weight  ia  probably  due  to  rapidity  o(  Uxnb. 
BOtioo  rathar  than  to  Uwnaw  al  xbtunsiLVax  «Miu   \.>!ia.x«  ^iaaa^. 
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k>([>ills  and  fonnd  tbom  U)  flap  their  vriafpi  SOO  timoa  per  minuM 
vhen  nylnc  at  iibnul.34  knoU  per  hour,  and  hare  iKtimntod  culrr- 
llurko,  iiinking  Hboiit  36  Imnr*  pnr  hour,  to  be  flnppini;  llxnir  u'itik* 
SOO  limes  in  ii  mliiiit«i.  I  any  "lut.liiinMc),"  (or  UioLr  movoniniit* 
•re  tOQ  rapid  (or  [)reci*u  l-uumIjh^'  IIiih  (iiilg.iniiHn);  at  r!ri"rgj, 
whieb  wenu  to  ine  to  be  aiit<'4iiu]lv(l  tn  lurrwtrinl  iiniiTiikls.  in  nuTtr- 
iheleai  maintained  by  birdi  tor  indefinitaly  lung  puriode  of  limu. 
A  praporUonatoly  incr«we(I  ntt«  of  aomiboition  and  roiiavntion  of 
tIMDs  a*  well  n*  of  [Dod-oaiifum|itbii  are  nccowary  consequencoB. 
The  hijihcr  tompomturo  of  the  bndicji  ol  bird*,  a*  oom|ui[«l  with 
Other  Hnlnialii,*  and  tlie  well-linciwii  TOinrllynf  t)iOM>  K'lilcli,  like 
■eu  bitil-.  nre  almoet  continuously  on  tli«  tt'Lu^;,  nro  uin.-inti'tJinoiv 
irlitch  nttfia  lo  [Kiinl  to  tbe  aame  conoluHioii.  It  i»  coTitirm^'j  by 
what  wc  knon-  of  ■tonm  and  other  motorn.  For  innlnnoe.  it  ■ 
DtcaiDiiliip  w«io  Ki  built  and  proportioned  Ihnt  ■  Ion  of  coal  [wt 
boar  cnnnuRind  in  the  boilcc*  would  nininlain  tho  prdBUro  at 
lOUIb.  )Hii  xitiare  inch,  and  produoo  I.OIN)  h.p.  al  tha  piopnllor  ; 
and  Ihdii  11,  without  other  allnraiion,  lU'inj;  wa*>  tlacltoiiad 
until  the  Hteiun  foil  to  'Mh  {ivr  >iiuar<i  iiii-h,  luiil  itifio  iciuliitaiavd, 
it  it  cknr  that  (Jib  huna  |ioiv(-r  pnx.tiiL'oil  wo'ild  be  )j;retilly  Irwuiiul. 
and  mo  would  the  Knapuralura  of  tho  ntiiniD  in  itie  boilprr.  ?tBtin< 
(lipw,  nnd  cvlindora  TIiuh,  other  ihinRn  bcinii  n[U)il.  the  ti-in 
nerature  of  the  •loam  would  rue  and  full  with  tlio  rncTKy  ifivc^ 
loi'Lh  by  tlio  mochaninm.  Tho  lueiicrilion  i>  (lul  tlio  hishor 
twnipcraturd  of  bird*,  ao  oDniparod  with  ot  her  aniiiiulo.  !•  •iniilarly 
POuueclod  with  tlioir  «ni«rior  fwwor  of  jiroiliicing  and  malntjilnini; 

onergetic  elTorl. 

Al-BI.Ii.    NlVHilTll'N. 

L«t  UP  now  ounsidor  what  iniui  biiif  donv,  iinil  idmj  bu  ul>lu  to  do, 
tn  aerial  navigation  by  aid  uf  uuiitriiiuicO'  vrhioh.  ai-  in  thu  cuw  of 
railway  locomolivea  and  ocean  steunrnv,  ore  projirilcd  b^-  a  |H>ii-er 
Other  ihnn  thai  of  bii  own  body.     Tho  sciontilic  world  u  Rroutly 
Indebted  to  Mr.  Himm  S.  SJaiim.  of  Ijondon,  for  lococdintr  in  n 
clear  and    roadablo    form    tlio    [irocnt    |»wlt3on    of   naronaiitic 
mMbani»inii.t    So   far,  iKo  only  oniilrlvHiicoH   which   ha>o   boon 
fairlj'   DiK^ouHMfcil    Are   luiilEKiiis,   wii>r^h.    nnhko    iikrdh,    dojiund    On 
Atmospheric  dinpluoviiient  fui'  their  |fO»er  of  stieiiiiniiig  weichlor 
riainjt  or  fulling.     In  balloon  eiperinient«  our  Fraiich  neighboors 
havo    l«l    the    wny    from    the    nrst    attempt   of    tho    Monl|;olficr 
broliiDra  in   1TS.1.      Duriiif;   the   Inot   20  yarn   they  linro  mndo 
iiumeroua  vxporimonts  and   >ubitantinl  improvement*.     (Vipinin 
Benard  and  other  olBccr*  nf  tho  French  army  linvo  (^onitriiotnd  a 
ILJi  diaped  apparatus,  and  Inllalod  It  with  hydro^iin.     It  <■  drlioii 
by  an  eleetric  motor  of  81  Ilju,   and  haa  eullioioni  biioyMiiey  lo 
carry  two  aiMinnut*  and  all  neeetmry  acooMOrieH.     In  (i>ir  waathur 
Captain  Rciiard  boa  eiioo<wded  {n  tiavelliug  at  tliurule  of  \'ii  miluf 
per  hour,  in  lUwriiig  in  any  direction,  and  oven  in   retuniiujj  to 
nix  |iaiiit  ol  dopartnro.     The  ballmln.  It  ia  inid,  alwnya  koopa  level, 
and  to  tor  tber«  liava  not  been  any  iiro.ldeiitii ;  but  no  eigHulition 
haa  been  attempted  in  wot  or  winily  weather,   Kit'ept  that  a  more 
powrerful  motor,  going  »l  a  hijihur  bjmm.v1,  miuht  bu  litloil  to  aiich 
tn  apparatUH.  Mr.  Manim  tliinka  thnt  it  io  ob  nuar  purfooUon  oa  m 
aT«rlikoly  to  bo  reached  by  a  mocliino  de|)ending  on  aerial  flota' 
tlon.     He  prococdii  to  t(ivo  an  account  of  lomo  cipcrimanln  niado 
by  frof.  8.  P.  I.Angloy,  of  thcSnilthKoninii  Inatlluto,  WaHhinifinn 
and  of  otbora  by  himoaU,  to  aacortain  how  much  powor  ■■  rMjuirod 
lo  proJuooartiadalflitfhtbyQiuiuiHotaeio-planee.iiftortboiuanne'' 
of  bird*,  and  whother'iich  iwweroan  beubt«iu«i]  without  exceeding 
thewoisht  which  it  would  itself  suntiun.   He  suya  thnt  liea<*y  bii'ds, 
with   rolntively  iniiiill  winifii,  carry   about    1501b.  |'ur  honw  imwur 
eiortod.  and   birdi  nuch  na  the  atbntroia  and  vulture  probably 
about  2iMllb.     Prof.  LanKlcy,  with  mnall  alanline  plane  was  ublo 
to  carry  '£Ai\b,  par  horm>power  axert«d  ;  and    Mr.  Mailm,  u«nf[ 
b«avl«rwelKl>t«  In  proportion  to  plane-area,  l.'Ctlb.  jier  horw-powor, 
and  arinr  lighter  onee,  nearly  lb«  aame  a«  I'ruf.  Langley.     Mr. 
Uaiim  )iaK   lately  dun>l«<l   hid  energioM  tu  conelructing  a  motor 
which  nhould  meet  the  miuiromenta  of  the  caoe.  and  liaa  suceoeded. 
bo  aayi,  in  producing  one  :  a  ■icom  engine  burning  nnphtlia  and 
with   atmoiphoric  conde^aor.  within  a  total  weight  of  SIh.   per 
horaa-powor.     Ho  think*.  hnwovor.I  that  by  uain^  light  naphtha 
and  Ita  rapour  In  tho  boiler  Inatond  ot  wnler,  a*  woll  a*  in   tho 
fnrtiaw  aa  fuel,  a  weight  ns  low  »«  Alb.  per  borveiiowoi'  niiiy  be 
reaobed.    Ueauwbile  I'rot,  Langley's  ideaa  have  been  ainbo<ll«d 
in  an   ezperUiiental  Bying  maohiii^  a  drawing   and   dwcriiilion 
of  which  will   be  found  in  thu  Datlu  Qrapluf  for  July  I.   1803. 
The   body,  which    roaembloa  thnt  of  a  bird,  and    is    I5ft.  long, 
Contalni    the    propoilinK  Riochinory   In   duplicate.     Tho   wiliK", 
which  are  40(t.   acroaa,  are  of  China  adk   tpraad  on   a  tubular 
framework,  stilTened  with  wire  trua*oiL     Tho  boiler*  am  \\t\a\A 
tael,  and  oontatn  a  hluhly  volatile  fluid.     The  CJ>tMbilitie<  ot  tlie 
machine  have  not  yet  l>een   praclieully  tMted.     Hrumiiiing  aa  arv 
tha  reeults  biiherlo  obtained,  ihey  are  aa  yet  far  from  placing  ii- 
OB  ft  level  with  birds  in  power  to  utiliio  Ibo  atmoapherc  -la  u  nnvi 
Kattng  medium.     Tho    abaolulely    nocoaaary    power    of  delicate 
ffuidlnv,  in  riaing.  falling,  and  turning,  whotoror  thn  dlroetjan  or 
roroo  of  the  wind,  haa  yet  to  bo  conaldertd  and  worked  out.    What 
would  liai>|)en  In  cam}  ot  a  l«inporary  breakdown  ol  the  aero-plane 
machinery  we  thiidiler  to  think  of.     An  impcirtanl  *tep  Lao  been 
eSectcd  by  the  diacoiery  that  jHirachutce  with  tububir  orilioiM  at 
the  top  are  comparatively  Nife  appljancw  for  dencending  to  Ibo 
•arlh    from    indefinitely    high    utitudea.      Porhapi    it    may   be 
armnged  thai  each  aeronaut  ohonld  be  ablo  at  a  moment'a  warning 
to  gEf"  liloiHelf  with  one  of  thoao  aa  with  a  llfo>bolt  on  board  ahip, 
UiJMdeaoend  In  Mfely,  or  on*  or  nioto  aulninalically  opening  In 
case  of  diaaetcir  might  be  titt«d  to  the  aero  [ilaiie  a8  a  whole. 

*  Clumther^r    Baryrtopfdm,    '■Bird "   arnl    "  Animal    Heal"; 
"  Letirbach  der  Zooloj^ie,"  by  Prol.  Hvrtwjf,',  p.  fM. 
t  " /yqg'nnr  ia  Awini  Narigntion."  by  HiruRi  S4.  Maxim, /W(- 
"VitA^  yflrrwvy  Ooiober.  IS93.     i  X^iiutr,  Jaaaary  13,  IMS,  p.  SK 


EvKSTPAt,  ExBAirsTKix  o»  Fr«L  Sfppi-v. 

I  havo  ilill  lo  refer  to  one  other  <|nefitIon,  tho  canaidarBlion  o( 
which  mual  alwayv  fpre  riae  to  very  action*  ihoughu.  Wo  have 
Mon  that  the  docicivo  violoncn  whic^h  in  modern  tinico  man  boa 
ga!n«d  over  matter  and  over  O'-hot  animnla,  hnve  been  dun  to  hia 
uw  of  power  ilwrived  froni  other  ilinn  aiiimnl  aourooa.  That  [>owor 
hoa  invariably  proveedM  fioni  the  combnatlon  and  the  iti»-t  iiictlnn 
ot  fuel,  ibo  ttccuiuulation*  ot  which  In  tho  earth  nrc  nccefsjirily 
limited.  Mechanical  appliancea,  involving  iho  consumption  of 
fuel,  havo  for  a  ccnlary  at  leaat  been  mulliplytng  «!th  alomuig 
rapidity.  Our  mlnda  have  tn  en  fcl  mainly  on  «nhirgniB  tlic  usoa 
Jin'l  corn  en  If  lice*  ol  mari  and  HMri.«(y  nt  nil  on  oounami«ing  UiO 
great  eouroc*  ot  tiowoc  Va  nature,  which  are  now  for  the  moab 
purt  its  fuel?.  Terrible  wasle  of  these  ralunble  atorea  u  ddllr 
Ki-jing  on  in  almost  every  deiiarlinent  of  use.  Onee  exhausted 
they  can  never  he  replaced,  They  have  boon  drawn  upon  to  nome 
r.xleni  for  I.OUI)  yean,  and  eilenaively  tor  man  than  lOO.  Autlio- 
rltles  say  that  another  1,00(1  yearn  will  exhaust  all  tho  more 
HOoeM-iblo  "oppllcs.  Bui  suppono  they  lad  5,000  yean — what 
tliun  T  Why,  ilioii,  a*  far  na  wo  can  at  preaent  aeei  our  only 
motive  iK)wer«  will  bu  wind  and  unlrr  and  animals,  and  our  only 
mode  of  transit  tiiiling  Biiil  r<'«ii<[;,  driving,  cyelinK,  riding,  and 
walking.  Sir  Itolwrl  I'nJl  hii»  twiimalod  that  in  not  kaa  than 
:>.<lut).IN)<)  and  not  more  than  10,000,000  year*  the  ann  will  havo 
biKumc  too  cold  to  aupport  life  of  any  kind  on  th<?  planet. 
|{i>tH-v«'i  ihft  ."i.imjO  year*  wlion  fuel  will  certainly  be  exhausted 
and  the  S,OtX>  'MX>  year*  wlioo  all  life  mnr  be  eitinguiihod,  there 
will  Atill  be  LWl^,'*!)!)  y«ar>  when,  ocenrding  to  prownt  appear- 
ancca,  man  will  have  to  give  up  Ilia  hanlly-enrned  victoriM  orer 
mailer  and  other  aniniabt,  and  the  lall^ir  will  again  «urp«M  him, 
ooch  in  hli  own  element,  becnave  ha  has  no  (uel- 
Cosci.rwoit. 

I«iving  tio  our  po>>torily  those  more  remote  troubteu,  wo  may,  I 
think,  jusllv  draw  from  tho  entire  diacuuion  Ibo  conclusion  tlial 
we  have  "till  a  gi««l  deal  M  learn  from  mochanisniB  as  thmr  exMt 
in  nntnro.  Great  oa  have  be«a  the  iicbiovemanta  of  man  Mnoe  ho 
finri  began  to  study  mechanical  suiencu,  wiili  a  view  to  directing  tlio 
groat  sonrcca  ol  {lower  in  naiuiv  for  bin  own  uM  and  oanvonianco. 
the  eiiliro  ftold  of  research  ta  by  no  meonx  yet  fullif  exhauslod.  Wo 
niunK^ontliiuo  toatudv  tho  aamoscicnco  with  undiminished  ardour. 
In  nu  'loing  we  sliall  tfo  well  to  boar  in  mind  that  succuw  can  be 
auhieied  only  by  tho  palioiil,  accurate,  and  eansDiontioua  obrerva- 
tion  of  the  great  lacta  ol  nature,  which  are  oqnnlty  ojieii  (o  ua  all 
nnd  waiting  for  our  attention  ;  and  by  drawing  correct  inferences 
thrrof lom,  and  by  applving  mich  iiiferenoee  correctly  to  the  tutftl- 
mcnt  of  the  futuio  nnMa  and  dwtinv  of  our  raoe. 


ELECTRIC  LIGHTING  IN  CHELSEA. 


By  tho  courtesy  of  Mr.  T.  W.  K.  Higsena,  stirveyor  to 
ibe  CbeUiM  Vo'ti'y,  im  »ta  enahluil  lo  place  Itcioie  <Hir 
ru:iiIort  liiti  following  infurm^Luiii,  whicli  [s  tdktiti  Irom 
Mr.  Higgcns't  i-oport  to  ihe  Vcslry  for  the  ya*r  etulinj; 
25tfa  Alarch  Uat : 

Kl'xlri,-  Liiihtii"j.~The  number  of  hoiwe«  lighted  by  electricity 
iu  ChoUoa  woB : 

ISW'I  1S8I-3        1802^ 

ChclMM  BIcctricilT  Supply  Company    SIS    ^13    ...  .     S90 

Cndogan  Elcolrie  Lii,dit  <^inpany     .        IS      IS    — 

London  Rlnctiic  Bupjity  Corporation        2(!) :^!) — 

233  33!!  390 

At  the  beginning  of  Ibo  year  the  Chdegan  KleolTie  Ligbb 
Company  wa.  i-upplying  electricity  wittiout  an  order.  The  St. 
t.ukn's  (  hnlaoa  Kicctiic  Lighting  Company  hod  obtained  on  order, 
hut  hod  not  satisfied  tho  Boaid  of  Trade  aa  ui  thoir  flnaocial  poN> 
lion.  Tho  time  for  aatiafyiiig  tho  Ronrd  of  Tntde  having  ex nlred, 
ihe  Ve*try  agreed  lo  an  oxleiwion  ot  time,  ao  a«  to  enable  tiie  St. 
Luke'e,  Olielvea.  Croinimny  (which  ap|>eMed  lo  be  (tie  Cado^MI 
Coinpnny  under  another  name)  to  aatiafy  tlie  Boant  nt  Imiide, 
They  did  not,  howovor.  do  so,  and  as  complainta  were  n-coived  of 
Eailuro  to  supply  light,  the  Board  of  Trade,  aftor  recoivin^  s  reipre- 
■entaiion  from,  tho  Vcstiy,  cancnUcd  tho  order,  and  thio  Cbelsoa 
Kleciricity  Supply  Comjianyaronow  uipplylngthehausaalormorly 
»up|>lied  Dy  tho  Cadopfan  Company. 

As  regard*  the  caiioelling  ot  this  order,  I  can»idor  tho  action 
taken  by  the  Itoard  ot  Trade  to  be  meat  satisfaolary.  It  ha« 
nlunyir  'ccmeil  to  uil>  lo  bo  a  mistake  to  have  allowtil  a  private 
company,  nctiog  without  stAtatory  auUiority.  to  br«»k  nu  the 

fubtic  stroola  and  supply  otectricity  without  proper  Mparvlston. 
I  is  true  that  Ihc  iiulognn  Com]>any  entered  into  an  agnttmctit 
with  tho  Vcalry.  and  in  t  iriiio  of  that  ogronmant  they  opened  tho 
fWeet*  :  hut  that  nure^menl  did  not  enable  the  Vestry  lo  control 
the  eomjiany  in  their  supply  of  electricity,  and  ae  a  rMuIl  of  ihia 
abeonee  of  control  great  inconvoni»ucu  was  cauacd  lo  most  of  t^e 
persons  who  obtained  their  current  from  thU  company. 

When  companiea  obtain  statutory  powom  to  open  stnwU  end 
auMiIy  electricity  tfitn^ are.  very  juatly,  oampoUod  to  f alSl  cMtoin 
ohlignliona  in  roturn  for  their  privilogn> :  but  under  tholr  agroa- 
inont  H'itli  t-iiO  V'catry  f which  wok  an  illegal  one)  lheCado|(an  Com- 
)iany  ublaincd  privilcvoti  nithoul  uorrusponding  ubligalions  be4iig 
enfoTMd.  Thui  coinpnny.  iluring  some  period  of  their  eibWnoe, 
wore  supplying  olecti'icity  at  high  preaaure.  Tho  Bennl  of  tVade 
enforce  certain  rcstrlnlion*  and  regulations  upon  any  oompany 
which  obtaina  an  order  or  Act  of    Parliament    before  fflipplyinK 
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oUoMd^,  and  their  regulUloua  w  i«nrda  a  high  -  preiutur« 
•apply  BTo  of  graat  niliie  lor  the  publLc  ufoty.  but  lu  the 
Codii^an  Coinpftny  luul  cm  licenw).  ordor,  or  Act,  no  ra>triotioni>  or 
MfuUliona  WBK  vnforoed  or  could  be  cnfnrcoi)  hy  Iho  Bonrd  o( 
lnd«  oxcept  aa  [ottarda  tboir  ovarhond  wlto*,  And  Ili<r  Vutry  Itnd 
no  mwai)  of  knowinit  whothsr  the  Ruitplr  of  eleotilcity  liy  Lhnt 
oonpany  wm  at  a  conntant  voIulm,  wlivlbor  it  vnrioJ,  or  wticllier 
■ny  attempt  lo  rwnUto  lhesup|>ly  was  mulo. 

/"rtiiuiy  Ilforiu  — Kroia  tune  lo  time  I  hovo  eiKnined  (.be 
c«Gard«  of  proMiiiro  kept  by  the  Chelioa  Klaetriciiy  Comjintiy. 
Daring  Ibe  enrlier  [lortion  of  (hU  your  the  pmMiire  npiHinnvl  to  br 
»»ry  comalant,  but  dunnji  tiiommmcrtbfl  iinsinliiii;  oi  "  wW  T.ilo  " 
wim  broke,  and  [or  *oino  littln  time  thu  recuril  tuiild  'wi.  I":  k>.i]>i 
witJi  the  usual  ncciiracy  ;  wlion,  bowev«r,  the  vi'iru  wtu*  i(<pnir(id, 
tlw  prawuri:  did  not,  :Lp|wnr  ([uite  to  regular,  but  towantn  till  ui'd 
of  th*  Hutiiiiiii  (lie  preuure  once  inoro  rox"'""*'  "^  regularity 
Tbo  prM«ar«  record  ke|it  by  tbU  (mn|Hiiiy  [i  inoit  iDliifactoty, 
amoMiDontii  are  miulo  to  supply  ihn  cootumor*  at  m  tiDor 
100  volba  a«  pOMiblo.  and  tlicro  in  tildoin  iiny  approniitblc  vmintloa 

Onrhcad  IftVei.— In  Juntj,  imi,  I  lOprL-Bei.teil  t.be  Vtsstry  al  the 
Bo«rd  of  Trftdceniiiilry  m  to  the  RU),'g0Bted  bytawa  for  ref^nlnti  n|^' 
OVcrhMd  wlrw,  una  In  October  the  by  lawn  wore  iHUod-  t7od«r 
thw*  by-l»w«  the  poriionB  ou-nio);  wire*  ore  oomjiollod  to  dolivsr 
lo  thv  loonJ  autboritv  full  [mrticiiUi*  nf  nil  wiro*  fixed  by  them 
within  ux  month*  of  the  apprnvnl  »[  tli«  by-tiin's. 


BUSINESS  NOTES. 


Great  Borton. — An  Hontnc  li^lit  instiilliitSnii  is  bolii{>  pnt  up 
at  the  Bockiide  MtlU  of  Mi:m>ni.  Joxopli  Honn  uiid  8oii«,  (iroAt 
Horton. 

Blackpool. — The  central  utaiion  i*  now  in  working  otdor,  and 
eitteniiiva  ono  i*  mode  oF  olnoLrinlty  oa  an  ilium liiant  at  the  Winter 
Rardonj, 

Globe  ToJegrnph  and  Truat  Company.— An  Inlerlni  dividend  of 
3b.  tier  ihjirc  la  nnnotinced  on  tbn  prefcrenne  nnd  Is.  Gd.  on  the 
ordinary  ■horan. 

Swlnton  and  Peadlolmri'.— The  I-oonl  Board  have  referred  to 
n  cotnniiKpo  of  the  whole  Board  Lho  queatlon  of  npplylng  for  ji 
proviMoiiiil  Older. 

WeM  IndUt  and  Panama  Telagmpli  Compiuiir. — The  recDititH 
for  the  tno  wookii  cndwl  Hepteiubof  IZi  were  l.O  lens  than  for  the 
corroii|>ondini(  [niriod. 

BrIslUoa.— The  Town  Council  ha^cdeddcd  to  ll^ht  the  Maoonlc 
Rotfine  at  the  Fnvilion  with  olecli ifity,  ]>rnvlded  that  the  Vree- 
i>M«oii8  pay  an  iiioroHve  of  rent  of  CH)  a  yeiu-. 

Creydon.— The  Rnral  Siinitary  Aiil.hority  have  granlnd  pnriiiln- 
non  to  the  NhmoiihI  Ti>I<.<]ilioiio  ('oiniinny  to  erect  po  o*  on  the 
aew.ij:*  farm  nt  McrUHi  In  i-iipport  I*I<.'pbiin(>  wire*. 

Kaatora  BKtonaloo.  Aoatraliula,  and  China  TeloKrapIi  Cent- 
pany.^Tbc  Oii'sctoni  have  dccliirefl  an  intncim  dividend  for  thn 
quniter  ended  Juno  30  liit  of  'it.  fk\.  jier  Hliuro   (roe  of  Im-iiimt  ijii. 

Bloekbtim.  — The  Corporation,  a*  will  bo  tacm  from  our 
advnrtinomenl  columns,  invite  tender*  for  the  lopply  and  orncllon 
of  boilers,  dynamos,  crnue*,  oablee,  oondaita,  acciiinulntorfi, 
eirttcliboerdH,  etc. 

Mnmblea.— The  Miimblea  l^ocnl  Board  ore  CAniidoi-ini;  the 
adviiAbllity  of  introducln):  electric  lljthtinu  in  the  village,  and 
Mr.  J.  3t«n>field-Bruii  C.B  ,  ■nrveync. linii  lieen  liiHtriK't'v]  fn  ilrjiw 
up  a  report  on  thu  "object. 

Joined  In  PBrnUel.~Wc  are  informed  thnt  on  tbo  Hch  iiml. 
the  tnarriauc  took  ptncn,  at  ( •rnfton-xjuaro  Church,  Clapbacn.  of 
Mr,  W.  J.  VVyiir,  A  I,  t^  K.  (M<)iiHrii.  (Inihain  nnd  Biddlo,  Oxford- 
utreet),  and  .Vli*=i  Miijjuie  Nyren, 

WoMam  and  BrnilUan  TolonTopI)  Company.  -The  trnfhc 
receipts  (or  the  week  ondml  l^pti^mlier  L'l,  idler  deducting  17  [lor 
oanl.  ol  the  uroM  receipts  piiynblo  to  the  London  Platlno-Hmxilian 
Telegraph  Cuinpiuiy,  were  ^l./Jt), 

Warotinater  —Tim  chairman  of   l.hc  IxK^nl  Board,  in  reply  t,«  a 

Suction  III.  II  lunntiii;:  hi-l.  week,  luiid  liiiit  lie  ho)>ed  lo  be  In  a  poiti> 
on  lo  n."["irt.  »oim>tiii"g  ilBliinl'!  *i(.b  regmil  to  the  iiitroduolion 
of  tbo  el oc Irk"  in;bt  by  the  n^xl  ineetini". 

City  and  Soath  London  Railway  Company. — The  i«ca(pta  for 
the  week  entJinKSept*mber  17  wore  CT-'*.  ai-Kiiurt,  E7'M  for  (beeame 
period  laot  year,  or  »n  increiuw  of  Cl'i.  Tbu  tolal  receipli*  for  the 
■ioand  hairyear  of  1S93  ahow  an  inerense  of  £440  over  Iboae  for 
the  oorreapondinK  period  of  IS92, 

Barrogn**.  —A  [otter  was  read  iit  a  moctinK  of  the  Town 
Council  laat  week  from  Mr.  Prioatly,  of  TIalifni.  wilb  raiiard  to  a 
rafoee  dotruotor  to  be  imo't  in  the  raihint;  o(  'team  Ln  connection 
With  the  electric  liiibtlH);  iuNtallation.  Thci  tettpi  wm  rotorred  to 
IboGenend  Furpuae*  CoiTimittee. 

Telesraptilo  ConunanleatlOB  Beatorod,  —  The  Woatoin  and 
Bnuiliim  Tuieifcipb  C''iri|>i>iiy,  Llmitod,  announce  thnt  the 
BnuiliAii  GureriiineTit  have  withdrawn  their  rewtriolion  m  to 
tbs  Bending  of  lelei^rstiiB.  but  meniiKes  must  be  iu  plain  languaite 
and  iTi  no  way  nster  lo  tbo  Btat«  of  uunira  in  Brazil. 

Peraonal  —  We  undei-Hlimd  thnt  Mr.  V.  A  Hemingway,  who 
lor  ihe  latit  eeveo  years  Iiim  been  in  the  einjiluy  of  Mtwir*.  Drlkke 
and  (ioiham. rieotrical eoginevti', 66,  Vietoriavtreeli  ^Ve«tlni^■t«^, 
baa  now  aevered  liis  connection  witli  tbo  above  firm,  and  haa  com- 
monood  buaineaa  oa  electrical  anniuMr  ut  10,  Pebmhom-road, 
Rlehmoud,  Siitt«}-. 


Maldat«iio.~At  n  nioeling  of  Ibo  Local  Board  Inat  week  Mr, 

Hiiiktii  H>-ki>)  whitt  hnd  bnenine  of  the  electric  lightinff  quoation. 
The  Town  Clerk  reptiul  that  a  uicetlng^of  ibeconiniittco  would  be 
held  very  nhortiy  :  it  bail  «<too<l  over  uwiu^  lo  Ibo  nbaence  of 
vaiioui  incmbcri.  Thu  qouclion  hail  been  ref«rr»l  to  n  committoe 
of  l.lio  whole  Board, 

Bopo-Jonae  Kleotrlo  OrKan  Company.  —  A  concert  wai  given 
lut  week  at  Birkenheaij  by  Mr.  Kob.iri  H'ljie  Jouea  t,o  the  work- 
men of  the  Comiiany  and  friends.  In  »ii  int«rvid  Mr.  Hope-Jonoe 
raontioocd  that  1*2  moiithfl  ago  16  laen  did  the  u'ork  of  the  tlrm, 
thai  now  there  were  100  in«n  cBKngcd.  anil  thnt  Uioie  waa  work 
-iitii-'fflfit  for  IH  IPC  that  number. 

Uniporanl  Latlio.  —  Meiv-n.  L,otx,  Abbott,  and  Co.,  u(  144,  Hiffh 
Holbom,  W.C,  inform  us  that  they  have  been  nppoinui]  the  cola 
■eltiiiK  Bgcnta  tor  l-rent  Rijtjiin,  lho  Colonivr,  Bud  aUo  for  the 
United  Suila  of  America,  for  the  aale  of  the  i'itUer's  universal 
lathe.  Various  atylca  and  ■i/:0B  of  theae  raochiooa  in  pracUcnl 
operotiod  mny  be  seen  at  the  above  addrcH^ 

Wolmrliampton.  -Alderman  'V.  H.  Jonee  fomiully  introilnced 
tiio  olr.Plrii'ftl  fOKinocr  to  the  C^ouncil  nt  a  meeiioj;  of  the  latter 
bi^t  woi'k.  Tlic  commlttoo,  he  obson'od,  wore  nnxions  to  perfect 
their  HcliiMiic,  and  h»  loon  aa  potaible  brinjc  the  matter  before  tho 
(.'ounuil.  Tbo  ilchiy  hud  been  owlnjt  to  tlie  fact  thnt  the  cnipnoer 
could  not  ^•et  tu  (Volverlianipton  until  the  teinilnullon  o/  hi« 
three  montna'  notice. 

Cork.— The  CorfKiintlon  hnvereleii'ed  lo  the  Lnw  and  Finance 
(.'oimiiittce  a  letter  from  Mr.  Robert  Starke,  convenor  of  the 
Telephone  Coiomltleo  of  the  Clntij^ow  Corporalion,  relatioK  to  Ihe 
Iclophonic  system,  and  roiiuealing  the  utMntion  of  lbs  Council 
thereto,  in  view  of  Jla  presaiiig  imiiortnnco  to  corpomtions.  Tbo 
primary  object  waa  to  gel  the  telephonic  syBt«in  into  tho  hands  of 
curi •'•ration a,  and  not  privnte  cumE>anie». 

OllllnstiBin  (Kant).— ^Viien  the  loembers  of  the  Lociil  Board 
met  hint  week,  several  of  them  coroplnined  of  tho  bnd  light  from 
the  iTJiS  l.iiTiji*  in  tbe  atrcel.  Mr.  Beveridge  said  it  would  be  A 
gtiuiJ  thing  when  tliKV  )fal  the  electric  light  at  (milngham  and  hod 
n  litllo  opfWHiition.  Il  seeineil  to  be  no  use  coinulainint;  lo  IhoKaa 
com[iuny.  The  Cbairuiun  said  that  they  could  not  bolj>  It,  nnd 
thnt  he  wished  they  hud  the  electric  light. 

Kt,  Paooran,— Tlic  \'(utry  have  nanclioned  exlwiaiona  of  the 
oIuctri(!li(,'htingHtalion  by  the  ivtdiliou  o(  three  90'Unlten|r)n«eand 
dynamos  and  throe  boilers  at  the  existiu);  KoMnt'e  fark  etatlon, 
Kiib  vinothcr  aub'Stntion  in  ItegenlV  I'drkrofuT  The*e  uxtenaiona 
will  enable  to  bo  served  a  further  5,000  IS  o,p  Lunps  InaloUed. 
It  baa  alio  been  decided  to  construct  ik  second  aiAtion,  in  eombina- 
tiiin  with  n  refuMi  detractor,  in  King's>road.  ^m 

OovMi.— At  n  meetinK  of  tbo  Uovno  District  Luaacy  Board,  Mi4| 
Pindlny,  in  moving  tho  adoption  of  the  Building;  Committoo'a 
inlnulea,  roforrnd  locJie  report  by  an  export  on  lighting  the  1lnwk> 
heiul  ADyliim  iti'.h  electrtcJty,  which  stated  that  tho  installation 
woulil  cost  tri.XHI,  and  thnt  the  yearly  upkeep  would  amount  lo 
fX9.  Mr.  Piiidlsy  ei>|t^ci>t«l  thnt  the  whole  mi.t.Ior  xhould  he 
icferroil  bnck  to  the  Commit  lee,  which  waa  agreed  to. 

Derliy.— Tho  tlouse  Committoe  of  tJie  Boanl  of  Cuatdians 
recommended,  nt  it,  nicetioa  of  the  latter  on  Tuccdny,  that  an 
(ixjieit  should  be  omployeil  to  report  to  whnt  nan  s  st«sm-eDi[ino 
now  stnudlnii  idle  at  the  worhhouae  could  be  put.  hia  fee  not  to 
exceeil  liveirnlnena.  Tho  Rnv.  IT.  R.  Bolt  aald  il  woa  thought  the 
engine  mlrht  be  utHlMd  fur  the  purpose  of  supplying  the  work- 
houie  with  electric  light.  The  matter  was  referred  mok  to  the 
committee. 

Newtown,— Tho  Ne»low-ii  nnd  Lbinllwcbairn  I^icnl  Board  mot 
last  week,  and  it  was  mcntionod  that  tho  Street  U^hling  Com- 
mitloo  hnd  dccldod  to  ndjoarn  tho  oaoation  of  llahtinR  the  town 
by  electricity  for  iiix  month'.  Tlie  Ch.tirmnn  aaid  that  thej'  hnd 
iiad  a  lone  rO|Kirl  from  M«**rt>  Towr  and  Roopor  aa  lo  an])- 
plying  the  town  with  oloclriu  IlKht,  which  would  coat  a  little  laea 
than  gns,  nud  the  town  woulu  reap  inihuy  wlvantsfcoa  II  tlu 
ndopted  electric  lighting. 

Kaw  laaae. — The  Nntionvl  El«ctrlc  Supply  Comjuny,  Llmlb 
invite  applioalionn  tor  a  iH>rtion  of  an  l^uo  of  £'.^.0()<)  of  deben- 
turea,  bearing  interest  nt  tbe  rate  ot  ii  per  oont,  jinyable  on 
September  I  and  March  I,  for  which  QOa|iUns  pnynblo  lo  bearer 
arc  ntinclicd.  Thoilcbontu!«a  nro  reparable  nt  par  on  Seplcmbct  1, 
I9IH>.  Thoaodebonlurcatuea  liratcbatice  upon  the  entire  property 
and  unilertahlDK  of  tho  company,  secured  by  dood  to  Iruatoea  for 
ihe  benelit  of  llie  debenture- holder*. 

Dorobtnter.— The  Town  Cloik  mcntionod  nt  amc*tin((of  the 
Council  on  the  lAlh  intl.  that  ho  hnd  received  Meaan<.  Newton'i 
re|iort  upon  the  electric  ll(;htinti  of  tbo  town,  bat  ho  thoujfhC  il  had 
belt«r  i;o  to  comiuitMe.  ThU  courni  wna  aeread  to,  and  tlia 
Council  there  and  then  re>olve>l  theiiiMlvM  iiilo  oommitt««  to 
receive  ibc  report.  Evuntnally,  however,  it  waa  decided  not  lo 
bear  the  re|iort  read  then,  but  to  hnro  it  printed  and  a  copy  Hnb 
to  eiLoh  menibor  of  lho  Council  (or  pernsoL 

Saddon  Hall,  —We  under«t«nil  thM  Me«iir*.  Drake  and  fiorham 
wore  entrusted  with  tbe  lighting  arraii^ineotH  in  oonneclion  with 
tho  recent  frimroau  LAnguo  dcmoustratioQ  of  the  BakowoU  and 
other  Wal  habitntioa*  at  Itnddon  llalJ,  t}ie  hjitoric  scat  of  lho 
Dukn  of  Rutland,  and  that  tho  effect  pioduccd  by  four  Crompton- 
l\)uhin  arc  lamp*  wat  eitreniety  tfood.  Vory  short  nottoe  waa 
given  for  tbe  cjtrrylti}*  ont  of  the  woik,  l>at  notwllh«tnjid!ii^  tliia 
utvryCbiug  postied  olTliighly  entiUaetorily, 

Loada,  — Tbe  I'nrliamnntaiy  Commilloo  of  the  I.eixU  Corporation 
coni>i(l<i[oil  on  thu  l.'ii.h  Inst.  Ihe  pro|Kisal  of  the  liovernmant  to 
takeover  the  trunk  Itiies  ul  lb«  Natlouat  TeJephon*  Cuog.\Kn,H. 
CoumaiiiwtiunB  on  the  nuliywL  ■*««  wni\wimLGW«B»«\»™-'™* 
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from  tho  Mnni^beslec  tlunrdian  Societj?  for  the  Protention  of  Trndo. 
It  wna  nu^vod  (o  vriLa  to  Ihn  mamboni  far  iho  ctty,  itlont{  with 
Lho  mnmbfr  (or  lUc  Hmlwj'  Jirimon.  luikin^  them  to  k«iO[>  »  wslch 
on  tlip  jiemling  tio^utintioiiH  in  tlie  inlerrsU  of  ths  ilinlriuto. 

Llcl>IUiB  *t  Lkinbcth,  —A  lollvr  uox  tvni]  (ttmi  Mr.  W,  II. 
I'nMK'c  nt  II  mcutiii i;  ui  the  Boiifd  of  Cuardintit  on  tho  1!)l.h  Jnit,, 
Btaling  thnt  two  boiler*  vould  bo  roi|aire(l  for  the  olcotrif?  litchtios 
Hohetac  tot  tlio  «orkbouiio  nnd  iiitirninry.  mid  the  cicloil*  of  whiph 
were  K'vcn  in  our  i»un  of  thcHthtnal.  Ilii  (latiinatd  their  i^mt 
nt  CHim.  Mr  I'Klloni  witlidrHW  lii>>  iiiolioii  ivllh  itiferorico  to  iiiiii- 
plylnjr  Mr.  SliiiNiy  Uolrl  wit.li  ;i  ciipy  of  tlip  luiniilii"  urn)  ii}(eiiilii  in 
omer  thiiL  ho  luij^lil  obtiiiii  further  infuniiHtioii  ffgariiiiK  the 
praoUoe  of  other  titiioiiH.  Tbu  Baonl  a};r(.>«d  to  pir>tt)Oiie  its  fon' 
tul«<rntion. 

LIShtlBK  kt  rontypoal  ^Thu  ubh  of  liiu  ulectriu  liKhl  isexl«nd- 
iiij;  in  tliin  tuwn  Thu  -I>o|>c  of  Mi-mtii,  W.  l'«g\er  aiid  Son  nnd 
Mr.  J.  Daniel  arc  cffecticoly  liKhlid  by  oloptricity.  while  Mr.  Hull, 
of  The  Sbiji.  lijfhta  a  conMldernblo  jintt  of  Trftno  (troot  by  ii  power- 
ful lamp  pineed  over  tho  ontranixi  Co  hia  hotel.  The  ll  hi  mi  mint 
■ooiDi  in  n  fnir  wny  of  coming  into  Konorol  u*e,  botli  tor  tiiojiiii  ilikI 
privnts  houMM.  Th«  linprovoineiit  in  rh«  lii;taiuL'  of  Iho  (lra|>«ni' 
■hop*  !•  vary  iiiiirk«>l,  (iiid  M>wir«.  K.  fowler,  K.  VV.  Wooloy,  nttd 
R,  JonoH  hnve  nil  boon  inoBt  libvr&l  tn  tho  use  of  a  Lirge  number 
of  'JlWc.p.  iMlnrw. 

TarmoBUi.-  -Tho  'I'owii  Clvik  inoraionivl  at  n  iiieutiiii'  of  the 
Cnimcil  imtt  wl'«I(,  tbut  Uiu  tiucnl  llovommvnl  lluard,  prior  to 
aiuiolioiiinK  the  iunn  ofikvd  for  by  tho  ('ouncil  for  tho  purpoio  of 
doebric  li^tiaft,  required  time  the  lito  upon  which  it  won  propoicd 
to evoct  tne  building  ahoutd  be  voated  In  tho  urbnn  nutborlty, 
Tho  Financo  rommittoc  roconiniDRdod  the  Council  to  erant  to  the 
nibaii  nutboncy.  for  tho  purpow  of  an  cloctrlc  light  vtaliOD,  n 

fiaoeof  Uiid  on  thaciiAt  «ido  ot  tbu  Soutligia«  rosJ,  muuauririg 
40(lr.  from  noilh  to  Math  mid  100ft.  fi'Um  «u«t  to  west.  Tho 
raoomnmndulioii  vtu<  adopted. 

LekMiiKtoii,  —At  n  uieeliiii;  ol  the  Town  Couuoit  laet  week 
Alderman  iiillwrt«iiipiiraii  why  tho  ruboutiiniittee  had  not  met  bo 
oooeiiler  the  iinextiini  uf  tolephunie  tyiiiimunication.  Mr.  rmviuan 
rvplied  Ibnt  t!m  committee  had  not  been  called  toKothor  bocnimn 
oreryoue  hail  bL-on  tnkintf  hi*  holidny*.  He  then  TO«d  letlon  he 
bod  reccii'cd  from  Mr.  Boxant  nod  tho  manAjfor  o(  tha  U-letihone 
coinpnny  iu>  to  cnnnoctlnj;  tho  corporato  nl1lc«>i,  etc,  with  tho 
oxchanKc.  Ald«rmnn  lillberl  aiov«d  tliat  the  lett«rs  ber«ferred  to 
the  telophonlc  nub  commitlee  Th«  Rub-oomiuitt4.>e  won  to  meet 
on  iho  14th  initl.  (o  uonxider  tho  matter. 

lfewon«tt»-«ii  T]ni«,~Tho  Tync  Improvement  Commltnlonoi* 
have  «i[ci>od  to  llj(ht  tho  ComniuMlonorfi'  otliuuH  by  elevtrioity.  and 
M«Mirs.  T«iiiplB,  Sluut.  and  Graen  hnve  been  apifointod  a  aub- 
O0tninitt«ts  to  carry  out  the  armnKementM.  Moairi-  ('  A-  I'araonii 
Mid  C'O.  biiTe  IwuM  a  iinmplilot  donliutc  with  nialaUntiona  CHrrlwl 
out  by  them.  It  jn  ifluatrnted  by  moAn*  of  Moiaonbaoh  lilnck*, 
nnd  haa  line  platoa  nf  tho  ottorlor  ot  the  f^trAl  inilwHy  Htnlion, 
NowcnaLle,  allowing  tho  oloctrlc  lamp*  thore  ;  a  vi«w  of  thu  works 
ot  tha  Nowcaalle  arid  I)i*tnot  Lij^htint;  Company,  Forth  Bank*. 
)uid  the  el«c(>rio  lighting  ii(«tion  at  Caiubrid^. 

CuBbenM. — An  oloctrlc  lljiht  inctnllntion  haa  been  pot  up  nt 
tho  wot ka  of  Meoar*.  Rolinan  BrM..  the  wtll-kiiown  ironloaiiderB 
and  rock'drlll  «|i«aiHliHtH,  at  Camborne.  This  lirm  is  the  first  in 
tbo  town  to  taku  the  initiative  in  layiiiu  down  an  innlullition  for 
HJuminatinK  put{K>Bes,  and  it  is,  with  tho  oicciition  of  l>a!cDath 
Mine,  tho  Urvt  tn  the  nciKhbourhood.  Tho  inalAllntioii  oonaiata  of 
■W  Ediaon  Swan  JnoondcBcent  Inmi*,  nnd  aes-ornl  Crotnptoti  ni-c 
lumiM  (nnf*ing  from  '2,IXN>  e  p.  Ui  MNI  c.p.  A  Crompton  dynamo 
U  nacd.  driven  by  a  two  cyhndor  onKl'io  muds  hj  Holinan  Bro«, 
Tho  inatAllatlon  ha*  been  cikri'iud  out  by  Memra.  Tunle  and  Co., 
I.iniito<l,o(8t.  Au«t«ll. 

Oanittrld|«.~Tho  nuildhnU  and  ItulldlnK  Commltloc  ot  the 
Town  Council  rcporto<l  nl  n  mnotint;  of  tho  latter  on  the  14th  in«ti. 
thai  they  had  inviloil  oatimalea  (mm  two  Itmal  ttrm*  for  the 
Inetallntioii  ot  lliu  «locii'ic  li^ht  In  that  iwrtiun  of  thetiuildhnll 
oompriain^  tlii>  Nmnll  iiiuutnbly-room,  tho  nlderman'*  (Hirlour,  and 
Ida  exit  tu  I'tuL-  hill,  Trndor"  had  boen  receirnt  froni  both  6rma. 
nnd  tho  cuintnilte?  recommended  the  Conucil  to  nceept  ttint  of 
Meaara.  MedhurHt  (now  Muaia.  R««mU  and  C'o,).  nt  £^1.  >'«., 
■ubJDct  to  a  alight  nltomtion  in  tho  Umpa  to  be  naod  in  the  umall 
room  nnd  aldorninn'a  jnilonr,  which  would  entail  iin  ndditionnl 
coat  not  eiCMdlnjE  £A.  Conncillnr  Boll  iiinrtul.  and  Alderman 
Whitmoraaeconded,  tint  niloptionof  ttie  report,  whioh  wtw  carried. 

■dtnbBTCti,  — .4t  n  raoeting  of  tho  Town  Council  laai  wook, 
Bailie  Uacpheraon  moved  tho  acceptanoe  ot  catlmHtea  for  work  in 
connection  irlth  the  new  unhlic  biith«  to  bo  eroct«il  at  Caleilonian- 
Ct^eoent,  llalry.  Ue  M>iil  an  idea  hiul  (iig)'U«t«d  iloelt  in  view  of 
the  faol  thul  thi^re  wiu  found  to  be  n  aurpliio  uf  «team  nt  the 
rowdurhiill  dostructor.  Aa  the  Council  wa«  aware,  the  intention 
waa  to  have  a  doitructor  elao  in  tbo  Dairy  diitrict.  nnd   ho  now 

SiroDosod  that  when  they  wore  eroctJnK  the  new  hatha  nt  Cntc- 
lonlancroacont  thoy  oujfht  to  fcha  Enalmctiona  for  w!r<«  to  bo 
Eut  tbioDj{h  the  •atabllatiment,  ao  thnt  whon  tho  dwtruolnr  wu« 
ullt  they  might  ntlli«e  the  HurpIiiR  eteam  from  It  in  the  li^hUng 
ol  tha  balha  by  elcotriclty.  No  extra  coat  would  be  involveii.  Tho 
OttioMUm  were  aceepted. 

Dnadaa.— At  tha  monthly  niaetlng,  on  the  Uth  iaab.  of  tho 
PoUca  Commiwlon,  referenoo  wa«  BMde  by  Mr.  Brownlee  to  a 
mionlB  of  a  auboommittee  of  the  Ligbtins  Committ<»  rcmin- 
mendinft  the  erection  of  36  electric  Lampa  in  the  central  stroota  of 
the  city,  urovidol  thnt  tho  (laa  Commiaaionoii  would  lupply  tho 
tight  to  the  tampa  at  £2u  each.  Mr.  Brownlae  |>oint4id  out  that 
ifj- Mi/mtt/ttjr  tbo  aiiuat^  tha  ComtDlMlon  coiumlttoil  iteelf  to  an 
fjtaatBtarv /ort^nag  M  vtry  l»rm  oa^MJ  ou(J«y.    Tbeaddilioit 


of  the  lamiis  meant  an  expenditure  of  between  £0,(KKI  and  ITT .000. 
Tho  (Tlork  oiplninod  thnt  the  whole  work  was  to  be  done  at  onoo, 
but  tho  Roat  wna  to  be  aprond  over  three  yoan.  Mr.  Ritchie  (>ald 
that  unloa*  they  were  praiiared  to  face  the  expenditure  for  a 
Ijermaiiency  tbor*  w»»  no  u»o  ol  going  on.  The  minute  waa 
approveni. 

HndderaOeld.— The  oloctrio  li^htine  scheme  of  tho  Cortwrallon 
orlt;i'>:<llv  inmlded  for  the  supply  of  eleotrieal  enor|{y  for  th»  pnr- 
IKiM  ot  illumination  to  the  ociilral  business  pni't  of  tho  town.  In 
cuniequence  ot  the  demandH  for  aupplios  to  reeldencee  in  the 
fldKerton  district,  mntna  by  which  the  enerj-y  will  be  conveyed 
arc  bcinK  Inld.  VVhen  complcteii,  the  ext^iiaion  will  oover  a  llnool 
moaaurcniont  of  about  two  miles,  n  considerable  number  of  tli*  ] 
larife  roaidentlnl  estAhliahmenta  receiving  inntaUatiana,  Tha 
Town  HhII  liHjf  bei>ii  eijuipped  with  tho  electric  light,  and  it  ie 
(Intimated  thnt  tho  total  cost  ot  thi»  improvement  nnd  the  re- 
decoration  will  bo  about  £1,500.  MoMnv,  Mnther  and  Ilntt,  of 
^'ictoriaitreet,  Weilminater,  have  put  in  the  electrical  fitting* 
under  tho  direction  of  Mr.  A-  B.  Mountain,  the  borough  eleeliical 
on)finoor.  The  number  of  inmp*  liied  ie  about  750,  equivalaot  W»  | 
■.'.a)')  iij»h(ji  nf  H  c.p.  Tho  current  is  obtained  fromaapeciol  traoe- 
tuniibr  Hijition  in  ttie  bHSomenli  of  the  ('or|)oratlon  ofhcea. 

Kow  Elootrlo  Pomplnx  Ptant.— A  set  of  new  olectrto  piimpliix 
plfliit  has  b(itin  (■(imiiriiciofl  for  the  Shilbocilo  Colliorv  by  Moesn. 
KriiMit  .fi'Ott  and  Mounliuii.  I.imltod,  of  Ncwcn^tlo,  nnd  on  Hntur- 
diiy  the  phml  wiM  ti-iiittHt  nt  the  ooin|iniiy'a  works.  The  pbut  la 
(.uipiible  of  dsliverint;  'iiX)  gallum;  of  water  j<er  minute  ajcninat  a 
head  of  lS5ft,  Tho  dynamo  is  of  the  improvoil  "  ryne"typO, 
flhunt  wound,  nnd  coiistruclod  to  give  nn  output  uf  GO  umporea  aft  \ 
nil  E  M-t*.  of  ,'iUO  volta  when  running  nt  n  speed  ot  apiiroximaMly 
Tl>l  ravoluLlona  per  minute.  It  is  fitted  witA  guamcljil  prot«olion 
guards  (Iter  the  armature>  In  order  to  prevent  any  duat  or  dirt 
UdtUoi;  (o  the  armature  whilst  runninv.  The  conducliog  cnbles- . 
'.'onstnt  of  1,232  ynnlB  of  ouncenlric  cnble.  The  pumpe  ore  of  tk»  I 
tlireethrow  type,  capable  ol  delireriiiK  200  gallons  of  wat«r  per 
minute  agiiinat  a  heaid  of  183ft..  and  are  driven  by  u  2o  h.p-  'Fyno 
electric  motor ,  Tho  power  from  tho  motor  is  transmitted  lo  the 
pumps  by  means  of  noelt  driving  on  to  n  counlorahaft  which  is 
seated  into  the  crankshait.  \  large  nuniberof  engineers  wttnetved 
titc  test,  which  was  satisfactory. 

&»]rerd.-On  Tuesday  Mr.  S.  .1.  Smltb,  C,E  .  Local  Govern- 
ment Board  mspector,  held  nn  enquiry  relntlng  To  an  applicution 
hy  the  Snifnrd  CoiiKiration  tor  authority  to  borrow  £.tO.>JO<I  for 
i.no  piir|.wso  ol  elocliic  lij;hti»j".  The  Town  Clovk  explained  that 
lilie  Corporiition  were  emi-owpreil  by  tho  Salfor-i  Elootno  Lighting 
Order,  IHSHI,  and  the  Conlirminj;  Act  to  supply  nn  clectriu  enK'Oa 
within  tho  borough,  and  to  secure  land  and  do  other  matters  inot- 
donlAl  upon  such  eupply.  The  Corporation  had  accordingly 
sociiiod  a  pleoe  of  land  f rontintc  Walneitti-ioad  for  £2,774.  It  wm 
not  prO|>osod  to  proceed  with  the  entire  scheme  at  once,  but  It 
WHS  intended  to  expend  only  I'.t^.OOO  of  the  C^,000  applied  for  la 
the  initial  o{>vrutioiiB.  The  scheme  afTectod  the  entire  borough, 
and  it  WM  anticipated  thnt  it  could  be  carried  into  effect  within 
six  months  of  the  date  an  which  sanction  wns  given.  A  period  of 
20  yoora  would  be  leiiuested  for  the  lepayment  of  tho  lonna.  Mr. 
Edwnid  Manvltle,  M.I.C.K,.  electrical  vnuincer  to  the  Cor|iorft> 
lion,  gave  evidence  as  to  the  details  of  the  nUoniating*current 
Hystein,  which  it  is  proposed  to  adopt. 

PUgnton.  —  Two  letters  from  electrical  engineere.  ofToring  to 
light  the  town  by  electricity,  were  rctd  at  a  meeting  of  the  Local 
Board  on  Monday.  A  London  Arm  wroto:  "Hearing  that  your 
good  lownatieople  are  contemplating  lighting  vour  rapidly  In- 
oeasingMid  attractive  town  with  electric  light,  I  shall  eet«eili  it 
a  favour  if  you  would  kindly  give  me  any  particulars  in  reepeol  ol 
SKme,  also  whether  the  (.'or|ioration  would  be  inclinad  to  ontertttbl 
a  scheme  for  running  electric  launches  or  ferry-hontji  to  nnd  from 
Torquny  during  the  summer.''  Messrs.  Samuel  Williams  and  Co.. 
CArdifT,  entjuired  if  the  Board  was  in  n  [losition  to  go  into  the  i 
[luestlon  of  electrify  light! n|f  i  if  so,  in  return  for  liie  concoeslou, 
tiiey  uticu  pru)Niro<l  to  pruvidu  and  work  the  ueeetwary  plaoL  Mr. 
Bridgtnnn  |.>ohite<l  Lint  timt  Paignton  wns  behind  little  American 
vilhige*  in  this  matter.  Surely  I'nignton  ought  not  to  remain 
buhiiid  the  times,  lie  moved  that  a  committee  bo  npjkomtod  to 
enquire  into  the  subject  and  report.  There  was  no  rooaon  why,  it 
people  dangle<l  these  oilers  before  them,  they  should  not  havt  a 
nibble.  Mr.  I'anieti  |>ointeil  out  tliiil  an  electric  light  ooiumltliM 
already  csistol.     Tho  letters  were  reforied  to  the  commitlee. 

UchtliiB  at  Tantttan.'Tlie   Wntch,   Lighting,    and   Cengral 
Purposes  Committee  of  tho  Town  f'ouncd  nt  a  meeting  on  the 
12th  inet.,  stated  that  they  had  ordered  tho  etootriual  engineer  Ij}. 
be  instructed  to  report  to  every  luvetiug  ot  tlie  committee.     The 
committee  hwl  instmotod  the  aurveyor  to  erect  a  new  oDico  at  the 
electric  lighting  works,  using  old  matertabi  as  much  lui  poiuiiblo. 
The  committee  recommended   that  tho  following  naaiatAnta   ba 
appointed  :  Msi^re.  Couiens,  FhiUipa,   nnd   Thornliill,  at  the  ra- 
apoctivo  salaries  ol  £70,   £IK>,  and  £411,  subjectr  to  one  month'a 
notice  on  either  side,  and  W'itham  without  salary  for  six  months, 
Thoy  also  recommcndo'l  that  the  [>uplls  he  aitictcd  to  Lbe  Counoili 
tliat  the  engineer  lie  )>nid  quarterly  liin  proportion  ot  the  iirnmif   ] 
and   that   Mr.  Alfred    [i^rnot   Wjlhtim  bu   rulnincd  at  tiia  pteMfit 
salary  of  £30  a  year  (o  collect  meter  renta  and  other  income  eon- 
nected   with   tho  electric   lighting,  and    to  keep  tho  books  oen- 
nected  with  the  busiDess  department  thoioof.     The  oamotlttae  ha4  l 
arranged  for  Dr.  Fleming  (o  visit  Taunton  during   the  pr^aent,] 
montti.      The  committee  recommended   that  underground  wiret'1 
shniild  he  laid  along  Billet  street  to  Balisbury  House.     Councillor:! 
Hotter  iiiuve>i   the  o'loptiun  of    the  lufiort,   and   Aldormnn  Von 
Trump  Booonded.     Councillor  Wtatiako  propoaod  thnt  the  ijuoa- 
Uon  of  bying  undergrouod  wires  alon^  Billot-etroeC  slioula   b«  i 


Tofwroi]  bnch  to  tlia  cominlMee,  f-nA  CounoOtoi'  Vile  aecoiiiterl. 
H*  n)inat'k«i(t  that  i(  h-ouIiI  be  a  bud  prini^jple  to  underlnku  the 
work  uiiIms  lliey  knaw  whnt  iiioome  would  be  <)«riv«d  (ram  it. 
After  lurLlier  di»cu«Bion,  the  iimondmont  wu  |iut  ami  c«rri«d  by 
tea  to  aevon.     Tho  roat  of  tho  report  wnn  adopted. 

Tha  E^og  Tondar*  —The  rullowing  \Ul  showe  th«  t«m)«rB 
Kent  ill  (or  wiring  rlie  pubtio  biiitdin)^  : 

BiiiUo  fthrt  To. £684 

Broun  &n<l  Co „ TOO 

SpoKnoktU  uid  Co T9» 

ntterMn  &nd  Cooper  (aaoe()t«d)    TSA 

T«ylor.  Smith,  and  Co H42 

Emnnadl  nnd  Soiia Nn.t 

Lund  Bros K71 

Howftnl  nnd  Co.    .. ......  «... .  .........»■•.•■.....>.< RT3 

R.  A.  Soott ., sm 

Bnuh  Company    m> 

PhipiH  nnd  Co fillO 

IU«lin([i  Broi,     l.(J3i) 

.lohnMin  end  rhillipi    _ , I,<)!)9 

Bntteh  Klcctrit^  Compnny  , ~......  l.llt) 

Nlohohoii  Mid  Tylgr .»«.,-. ,-..»  1,l£> 

Tbotniw  i%br l.l.W 

8m  and  C^    l.HO 

Baily  and  tiruiidy ■ 1,  IMH 

MncClclInn  nnd  Co 1,31» 

R.  IJawiron _ „ I,y,V2 

Crompton  Mid  Co.     ..._ _. l.'Jrril 

Btrodo  and  To „ 1X17 

8.  Cutter  itiid  Kon«   i ..... ........  .............  ].^'2 

U,  Verity  Ami  tSoiU 1  .^76 

W.  MackEH  „ l.fill 

Tiokner 3  is; 

Kockkuitiiton  Ou  >nd  CoKo  Company,  Umlto^.  -Tho  rnpnrt 
ol  tho  Dxcctom  for  tlin  hntf  youi  Kinioii  Jutic  311.  IH!I.^.  iLntnn  tliiit, 
toking;  cvcrytbui^  into  conni'.lornlion.  ttic  Diroclora  hnve  reiunii  to 
OOiii^nit.iilHM  tlio  nlinrctiotdei H  iijion  l.lin  miLiiidkntary  rnaiiltfi  (if   t-hu 

CbsU-yeor,  Tlio  ip""  "l^riitionn  "Imw  ■  profit  of  £1, KM).  14c.  9il. 
olectric  li|;lit  ojx-ntliuiic  nhow  H'l  :i<;tiinl  lom  u(  £IU  Iftn.  .hI.. 
to  which  if  nddod  £'2S9.  I3f.  7<I.  iiit«rmt  ii|>oti  the  citpil.ii  involviij 
in  tho  electric  U);hl  plnot  and  biiLktiiij-i-,  »to..  making  a  dobit 
balance  in  nil  of  £414.  9n.  Tho  not  protit  (or  the  whole  of  the 
Coinpany'a  biiamou  in.  thoroloro,  £I.A26.  !te,  Od.  A  great  improvo- 
tnonl  appear*  in  the  nlcftrie  light  revenue  ai  c(>m|>nrcd  nith  thiit 
of  the  orooediok:  hnlf-yen-r,  wlitle  tho  woikin^  Gi|iQiiea»  ni-e  much 
reduced.  The  number  ol  ouHtuniorB  (or  tlw  li^ht  in  iiicrM«in|;.  und 
pubtie  liifbting  with  higli-iiower  arc  lani|H  will  bo  initugumted  on 
tho  Fitmoy  Bridge  in  the  counm  of  u  (ow  inonthn.  In  view  of  the 
larjto  aum  I'cetod  in  the  ros  inteieata,  the  Director!  hnve  thau|;ht 
it  inndrliAhlo  to  push  the  eleetrln  UKhtin|[  ojicratian*.  but  hnvo 
proferrcd  to  allow  this  portion  of  Ihn  (  ompany'i  bminniu  (oox|iniiil 
on  it*  own  inerfU  and  In  nwponw  only  to  imtalirltdd  ii]>pili»tJi>nH 
for  the  liifht  The  Directors  Miiticlpat*  b«ini;  nblo  tin-e|«irt  nn 
•ctuol  protit  upon  the  eleatrivHl  buDinwie  ut  the  iiui;t  niuvtiiig  ol 
Fhnrohohleni.  The  gas  coDBumtitlau  fur  the  bull  year  i»  iilightly 
below  th&t  of  tho  oorrwDondin^  |)orio<l  of  lut  year,  but  every 
Attention  in  being  directed  lo  the  oiMmion  of  thin  »CPtion  of  the 
Comiuuiy's  buainefl*,  and  particularly  in  chaicoutaideand  acattered 
dlatrli^ta  where  the  gna-main*  arn  already  Inid  but.  compamtively 
apoakmi;.  little  iided.  Special  conrnintniii  will  bo  modo  in  snob 
diHlrictN  to  i'liliioe  the  ruBidont*  to  bwomo  cori«iim«r»  of  km.  The 
DlrMtoi*  recammond  the  piiyment  of  a  dividend  Bt  the  rate  of 
10  per  ceiit.  per  annum,  amounting  to  £1.734.  18e.  2d,,  wbiob  will 
neoea>itnt«  the  apuropriation  of  £300  of  the  reserve  fund  for 
cqualiaation  of  dividendi. 

t>l«tilins  at  Wakefield.— Tbn  meinbuie  of  the  Town  Council 
lA>t  a-cl^h  d  IPC  IS  "'<.'' I  Ihu  (lUoBtiun  us  to  whelhnr  Or  not  nn  applica- 
tion ghouM  bo  mode  to  the  Board  of  Trade  fur  a  proviflional  order 
under  tha  ICIcctric  l.it^litinK  .\ct.  authoriainir  tho  Car|)orntii>n  U> 
•opply  cloctrioity.  Tiio  Moyor  (Councillor  J.  S,  Boothl  proaldod. 
Councillor  W,  ^tllo^hon>uT,  in  pro|io*lni;  that  a  iiroviaional  order  l>n 
Applied  for,  xaid  tiiiit  nr  tliu  |iiiblio  li);)iltnj;  of  tho  city  wait  nt 
pr«nont  under  the  control  o(  tho  HanitHry  rominlttee  It  whs 
perhapM  desirable  that  he  should  make  one  or  iwo  ohMervHlionn 
In  movinf'  that  resolution.  In  January  of  tlie  present  year  a 
Buecial  sub  commit  too  won  apfioiiitcd  to  coniriiler  the  advisability 
of  kdoptinK  tho  electric  liitht  in  the  city.  and.  acting  on  tnitruc- 
Uona  fCiven  at  a  mootini;  in  February,  many  onciatrioa  wore  mude 
froni  other  cnr|K)ratinn>  who  hod  carried  out  electricity  works, 
and  othora  who  cOnCoitiplntHl  doin>;  ao,  with  tho  [emit  that  in 
May  tho  Council,  by  >i  nniiniiiiuui-  vote.  oin[iow(ir(id  tlie  tjxtn 
clerk  to  take  Ch^  necefvuiry  legiil  elu|.is  for  aecuring  a  pro. 
vUonal  ordt-r.  In  preparing  that  provisional  order  it  was 
loand  that  tho  services  of  an  electrician  wera  required,  and 
•s  tho  time  hod  arrived  when  it  woa  noc««ary  that  a  fuU  and 
•pedal  re^iort  should  bo  prepared  bja  apocialiat  to  jEUide  tho  com. 
mittoo  in  dcoldinj;  upon  the  be4it  ayalom  lo  adopt.  It  wan  thoueht 
boat  to  at  once  ajipoint  n  onnaulting  electrical  enginenr.  Mr, 
Hammond,  of  London,  who  woii  apgioini^d  at  the  Connoil  roeelJng 
on  Tuesday  night,  had  bad  iin  inlurs  i«w  with  u  oummittee  of  the 
whole  CooDcil,  and  the  menitwra  w«rv  favourably  impreseed  with 
the  koowlodKe  he  (wsnPHied  of  the  subjctrl.  An  he  <  Mr.  Moorhonse] 
bod  atated  boforo  in  that  Council. chamber,  he  firmly  boliei'ed  the 
olectric  light  would  be  the  lisht  of  the  tutnro,  and  they  would 
tail  In  thnlr  duty  if  they  did  not  introduon  It  to  the  citizens 
of  Wakefield  at  the  preaont  time.  Tlieie  could  be  no  doubt 
that  every  year  the  L«^irhiciite  wae  imposing  new  dntia*  upon 
loe*l  authoritiB*.  with  the  renult  that  looal  taxation  was  beirlanEnt; 
to  weigh  rather  heavily,  and  In  hie  opinion  if  they  were  to  con- 


tinao  in  tho  path  of  progre*«  it  could  only  bo  done  in   fooo  ol  the 

E recent  inonojiolicB  by  securiiij;  tho  electric  light.  He  thoroughly 
L<liuvts.l  there  would  bo  a  demand  for  it.  and  thnt  It  unulo 
evcnlUMlly  bo  a  snuico  of  revenue  to  tho  <'ur)>urntiuii  It  was 
evident  the  Coiinci!  hacl  now  arrived  at  thot  [wrioiJ  n  licii  they 
miiat  deoldn  the  i[UMtlon  frlther  one  wny  or  tho  other.  There  was 
n  dcitinnil  (ur  itloc^tri'.'ity  in  the  town,  iia  n  privato  company  had 
Hliwuly  applied  (or  the  right  to  iui'ply.  The  Coiintv  Council,  bo 
unilurslwiil.  had  decided  to  light  tb«ir  new  oflicen  witli  II.  If  the 
Couiiuil  pushed  on  their  works  with  energy,  [icrhniifc  ihey  might 
bo  able  to  (upply  it  if  the  resolution  was  carried.  There  wiM  no 
doubt  that  In  thn  [laat  coifioi atinn*  who  had  hail  (be  control  uF  the 
water  and  gai  mipplieji  had  ninde  profits  which  trnve  onormoue 
rolinf  to  ihp  ral^m,  nnd  thoao  oorporalions  who  did  not  poiucaa 
tliem  tni,j;ht  well  look  on  with  envy.  Wakefield  had  now  another 
chance,  linil  he  did  hope  for  tho  sake  o(  the  wwn  tho  Corporation 
H  ould  not  let  that  opjKirtunity  pass  by.  It  wmt  well  known  that 
the  unfUcht  had  been  a  very  succeraful  undertaking  tinaiicially 
in  WnkcfioUl.  and  tho  euceeee  of  the  go*  industry  wjw,  in  life 
Judgment,  but  an  Imitation  of  the  succcu  of  the  electric  light  in 
the  future;  There  could  bv  no  two  npinion*  about  the  morito  o( 
the  two  lights,  and  piovideil  eloclilcity  onuhl  bo  supplied  at  the 
HNinB  rate  a»  ga",  which  most  ansuredly  It  would  he  in  tho 
future,  ho  veniiirod  to  ni-pect  that  99  out  of  ovmy  llKl  penona 
would  [jrofer  the  electric  liuht.  not  Only  beoauan  of  ite 
brilliancy,  but  bocnuMo  it  wnt  Ititt  dotriinenTal  to  health  nnd  did 
not  do  the  dikinnuc  to  di'coration*  and  nlock  in  tmde  that  gns  did. 
There  could  be  no  doubt  that  from  tho  more  fact  that  tho  electrio 
light  did  not  produce  huat.it  wiK  much  better  on  thnt  ground 
nlonti  tor  ligliting  up  public  hiiildinga,  ohurchoa,  and  private  worh- 
«hu|iB,  nnd  ollicea  of  uny  "ort.  If  f.Ho  Council  ahould  paaa  Wa 
resolution  thnt  night,  the  provisional  Ordw  would  be  appUod  for 
during  the  neiit  month— October-  and  then  it  wouhl  como  intn 
force  in  .luno  or  -Tuly  of  next  year,  from  whl'.'h  iierioil  tuo  yeniH 
would  bo  allowod  by  the  Board  of  Trade  in  which  to  erect  the 
works.  Councillor  8mlth  i^oconded  the  resalution.  and,  after  the 
matter  hnd  huun  fully  diMiuaand,  tht  roaDlulion  waa  put  to 
the  meeting  nnd  wax  ailopl«'l. 

The  Tramway  Quoatlen  »t  Halifax.  -In  our  liutt  innuo  we 
hrlcHy  r<-(i'irnil  In  thit  <l«ci'-ii>n  ol  tho  Town  Council  icgnnting  the 
priigHiHiyl  iiitroilnctioci  of  electric  l.rHinwnj'a  in  that  town,  and  aa 
the  iniitltT  ix  of  ciimiidei  able  iniportani^,  w«  hcve  no  hcailation  in 
HinpUfying  as  follows  tho  purucrnph  giren  laat  week.  It  apjicnrt 
that  a  controvotsy  hud  arisen  on  this  innlter  through  a.  rocomiuon* 
dation  to  the  Council  by  tho  Bourd  of  WorkH  Cuniiiiillee  to  accept 
the  terms  of  a  company  (or  tho  introduction  of  electric  tniinwHy*. 
The  Mayor  (Ahtermnn  ,1amoa  Boothi.  who  prcilded  at  the  meeting, 
siiggoHtvd  that  the  first  matter  the  mcnibera  ahould  coniidor  wa* 
wbetlior  it  wax  .luoirHble  to  have  trainwayx  In  the  town.  If  thejr 
decided  in  Ihu  ufUrmative.  then  they  iniglii  d<ibat«  the  other  qooe- 
tions  arising  out  of  the  aubjecl  C«unc  lloi'  W.  H.  Spancor  said 
thnt  nithoujih  |>erhn|ui  many  members  wviv  in  favour  of  tnunwayn 
beini;  laid  in  ITalifai,  ihov  were  oufwaud  to  them  nt  the  pr«tont, 
not  having  n  dcaiic  to  uncloly  load  the  r.itos.  8|HMihing  lor  him- 
(olf,  iio  v'tiH  op|H>HG<l  to  tho  *i:he(ne  that  hod  been  mentioned. 
Councillor  H.  K.  iiiWinHO0<l  inoviid  o  roaiilution  to  the  eRoct  that 
the  time  luul  nutnrrive<l  whon  it  wnx  doi-irable  to  have  tramwnya 
oon»truot«d  in  the  borough,  Ho  "aid  no  ropioBt  hiid  been  made 
for  them  by  any  of  the  burgeiwe-',  nnd  such  n  demand  ought  to 
be  made,  becanse  tbuy  would  hn\'o  to  pay  the  C<0>t  in  the  flrat 
inelnnco.  In  the  second  place,  there  were  no  «treete  in  the  town 
where  any  kind  of  tramways  could  bo  laid  down  with  wirantnge. 
Then  there  hail  ju at  been  introducnd  a  Kystem  of  |ienny 'buaes, 
which  the  public  apprcciaioil.  He  thouzht  the  syst«m,  which 
was  highly  eati><(act<>ry,  nnawecvd  nil  the  needs  of  the  proseaU 
He  ehould  like  to  nee  these  tried  further  buforo  the  C-ouncil  took 
any  step  either  towanJs  uxiiendlture  on  triimwaya  or  to  tho  gnint> 
ing  of  a  lease  (o  a  private  company,  but  he  fihould  he  oppoiuxl  to 
tbu  granting  of  a  lease  to  any  privato  cumiiuny  Councillor  Maude 
seconded  the  proposition,  uo  fuvourcl  the  idea  that  it  would  be 
beat  for  tho  Corpoiatlon  to  toke  the  tramway  ijuBstion  in  hand 
whcnovor  brought  forward.  Probably  in  two  or  three  yeanj  I' 
Cor|>oratlon  would  be  In  a  much  bettor  position  to  consider  _ 
The  Town  Clork  giiggeeted.  In  ploco  of  tho  reeotution,  tho' 
wunis :  "  Thnt  the  qumtlon  of  Introduclnn  tTsmways  into 
Ilulifax  bu  adjourned  nnr  tlit  "  This  siiirgeotlan  won  adopted. 
The  Town  Clerk,  in  reply  to  (.kiunoillnr  Mandei  aaid  It 
should  bo  distinctly  understood  thnt,  etvu  il  the  CorporAtlon 
decided  itself  to  introduce  tramway?,  they  couhl  not  legally  work 
them  without  a  a|ioclaI  Act  of  Purlinment.  In  answer  to  Councilloi 
Wade,  tha  Town  Clork  copllod  thnt  the  Loods  Corporation  had 
obtained  these  spoolal  |iowcra  to  ijiko  over  tho  tramwnyii  in  their 
(.^■ty.  CounuUlor  I)aveii|>ort  wtkol  if  tlio  same  coorao  had  beon 
nrlopteilin  Uuddersfield.  The  Town  Clerk  answered  that  hedid  not 
know  whnt  other  towns  had  done,  but  without  thO  COnaont  of  a 
Ciirporation  no  company  could  introiluce  tramways  Into  any 
town.  Assuming  that  tie  (Corporation  allowed  t,  oomnKiiy  to 
corao  into  Halifax,  tho  Act  gni-e  them  power,  after  tho 
expiration  of  '21  yoan,  to  purehane  tho  tramways  at  a  \nlua- 
tion  if  they  gave  six  nionths'  notlco  i  if  they  neglected  to  give 
tho  necea«nry  notice,  iheii  they  would  have  to  wait  aoren  yoon 
muro  before  they  could  give  a  sbnilar  notice,  and  ao  on* 
Councillor  Spencer  was  very  glwl  tho  eubjoot  whs  to  he  left  in  the 
mystery  that  shrouded  it.  Tbey  felt  relieved  from  the  (net  that 
the  viccchainnan  of  the  Beatil  of  Worka  Conuaittee.  who  was  one 
of  the  sub-ooinmitoe  from  wbont  Ibe  reaolntion  oame.  now  opposed 
tho  introdncliOD  of  the  tramway*.  He  (the  speaktr)  only  wanted 
to  dixunt  to  one  remark  with  roKaid  to  the  fuvuuais^«*vu^vvX>^iis, 
question.  Th»^  «»»«>  nine  Mm  'W»vd*<ft  '&A'««»Mq  w.i^v-i  A-^Mg^ 
dwiroi  l«  da  w»,    U»  >)noo^'.  **  wwi^-iSiiTO  *att*^  «v=w»^ 
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dwlinbilltf  of  havine  rnanicipul  tramway  1inc«.  to  bo  Inlil  from 
time  lo  liiii«iu- the  re<tiiir«ii>«nW  dcvdopoi].  anil  to  ho  loiwol  l« 
CHDcnoirs  ill  UL'coiiUiK^e  witli  tijo  l«ritiH  [ii«n(iO(iiMj  liy  ilis  lowu 
clwk  :  bal  nt  rc£&nl«d  tlie  irtsbeiul  ttoUey  ty.tv'm,  lia  wm  ulterly 
oiipofcd  lo  it,  oa  ncveriil  groutiils.  Id  tlic  tint  pluiM;.  ii  wa*  a 
dudiguroBicni  f>  a  la-wn.  and  Ih«n  ho  comiidoreil  the  tyaUtia  viaa 
owtain  Aaaoci-il  failure  to  whoovor  undortook  It.  owinv  to  the 
(loarreln  li  led  to  ulUi  otlior«loctrjoaleaneatn<,  (acb  an  t«Topbonai 
aiiil  U'U'i;']ii>b>>  Bo  wiabecl  tho  rovolii lion  did  o^iproa*  (be  opinion 
of  the  Ctitiiicil  ibat  it  mu  dcvirabia  lo  lay  iuuniri|nil  trninwMyH.  t,o 
b«  lnM.*(l,  bul  tlint  at  Ihte  pmunl  timo  it  wuti  riwxpviliunt  [or  the 
borouiih  to  Ciller  iijwn  an  u&dcitiiUini,*.  tJiuu)*!]  not  upon  llici 
eroand  ni  tbcjr  being  unable  to  luiio  the  money.  Atiiornian 
Tat tciia! I  moved  aa  an  amend iDOnt.  "That  in  tho  opinion  ot  iho 
CouTictI  tlie  i^onalriicclon  o[  an  offinlont  tramiray  ■yotoin  In  dcair- 
abla  Hi>  Kioa  aa  tli«  tlnanc'a  ot  tlio  boraii):li  ulll  admit  of  It.  Iiclnj; 
(lono,  bill  tb.il  #uch  tramwHyg  wlioii  o<in>triicLoi]  ulioiilil  be  under 
kbu  coiitnil  of  tli«  Cor[iOratiuii, "  tleuj^rnpliioally  tli«  town  wat 
bonilly  iiituutt-i  for  Ibn  adaption  of  a  irainwiiy  ■yatem,  and  ibe 
lUoota  woic  fl!ia|{elhor  unfarournblo.  In  anyoaM  >io  wosoppoaod 
to  the  Cor  [Miration,  aftor  allotrinn  a  private  oompanv  to  itep  in, 
wailing  tjl)  Its  lorm  oa|dr«d  before  tho  ayrtem  could  be  bousht  by 
IliD  town,  •n-l  Ihar  probably  at  ononnnuii  coal.  Dot  lie  did  not 
think  a  iiiovo  in  ihM  dimctlon  at  nil  nocwaai)-  at  prvMn^  A  few 
jrVKr*  would  alti'r  |iliiin;».  A  nniiibwr  of  connty  bnimiijli  euiiiioil* 
wero  lakiiit;  over  e>i»tjii|;  tiiitnHuy?  bitliurtu  u*orke<J  by  privuM 
oomjianwH.  nod  they  liad  nii  illuiliution  of  tbe  ur^at  ount  of  the 
procev  in  what  the  Load*  poopio  were  bauntc  lo  pay.  When  it 
waa  powiblo  to  have  a  Uainway  >yilom  in  Italifm,  then  the 
moat  >cct*iblo  policy  vould  be  for  tho  Council  to  conitntet 
tho  innto.  oblAHiiniC  poworn  lo  work  It  by  ArI  of  PaFllnmcnt, 
Traiitwny  we-te  ottoiii'ibly  for  ilin  convtuiionco  ol  Ibo  public. 
I(  thi>  eiiMO*-[ii  jniid,  ilip  piiblio  would  thuu  reap  lUo  buneliW  ; 
if  1101,  ihvn  thi>y  oni;bt  Ut  txwr  \hr  Iubh.  ConuHllor  Lialer 
Bemiiddl  ihu  nmtiiidniittit.  fur  thu  rcasun  ihiil  lie  cunnidurHi  if 
«  Iramaiiy  nynicm  were  iniroduood  into  flalifax,  ii  should  be 
not  only  owned  but  alio  ootitrolled  and  worked  by  tho  Corporation, 
no  wu  alao  of  opinion  that  tho  preannt  time  wa«  not  a  tinno  when 
the  Corporation  oa)(ht  lo  ombarh  upon  a  1nrt>o  onMiipriio  of  tliu 
kind.  The  Bradford  CorfKimtion  had  boon  conftiderinif  ilio  <)n(w. 
tlon  very  carafulUr  of  layinir  dowti  anil  working  iin  vleotric  Irain- 
WMy  on  itie  Wh  hoe  Id -road,  niid  in  tiuw  of  Ihat  Iboy  hud  loadu  an 
a  KiiOTiTueat  nut  lonuago  on  the  triunway  butwet'n  Foelvr  vuuare 
and  till?  Ununmar  School.  Ho  hod  notnc  cofiVDnsatioii  with  the 
deputy  town  clerk,  who  informed  him  that  the  co»i  wmi  very 
exceaaive  Indeed,  and  that  if  tho  overhead  trolley  «y»toro  were 
adopted,  thn  annual  loo- to  tlie  bnroncli  wan  tntnnaicd  by  Ilip 
borough  eii^iiiM'r  at  about  £iM  ;  while  if  the  uouduil  (ycl«ii  nera 
ndoptc<l,  the  low  would  be  about  £1.100  |ier  year.  It  would  b« 
wi«e  lo  d«r[(-r  tho  coniideration  of  the  iiaeilion.  beoauie  in  the 
course  of  a  few  ymra  ihoy  might  lee  electrical  BCicnco  in  ita 
application  to  tramway*  brouKbt  to  a  moiu  pcrlerrt  italo  than  it 
wa*  at  pnwont,  and  made  to  work  in  a  mnre  oconomlon!  mannor- 
(;oanetlloT  Maudo  anld  h«  did  not  aoo  the  linjiortanoa  of  Alderman 
Tattiiraall'*  anioTidinonI,  bacaoMi  it  bound  Ihu  future  Town  Council, 
who  ml|.d>i  dci't-to  otherwitiO  tJian  aouordiii);  lu  thix  amundmant. 
Tbu  (irojioeitioii  loft  It  bd  opou  matter  with  a  future  Council. 
Councillor  Butler  Buppoilod  the  inolioo.  They  had  had  before 
them,  and  would  have  oKain  nhortly.  t,he  queation  of  electric  tight- 
ing,  and  it  wm  a  tact,  ho  boliovod.  that  when  iramwny*  and 
electric  ii([VitmK  wore  adopted  In  one  borouffh,  tho  two  lynicini 
iroro  malorially  bonofllod.  Councillor  Woodhoad  aupported  the 
notion.  Ho  could  havo  acoopted  Aldorman  Tattanual'a  ainond 
menl  bot  lor  the  (net  tbal  it  plediced  to  aome  extont  a  future 
Coatioll,  and  that  ha  thoitiihl  wax  undiHirable.  Kurthei'i  there 
waa  acaroely  a  Ihroueh  utrtict  in  which  tramwayn  uould  mo.  Oue 
or  two  cornors,  notably  the  White  Unit  nnd  Oeorgo.Btreot,  wanted 
widonini;  betor*  a  tramway  n^home  wai  adopted.  It  waa  abo 
dcairablo  to  ace  the  davolnpmont  of  tho  eloctrlc  lishtinj^  achomo 
boforo  any  action  In  tbia  direction  waa  taken.  RTontually  tho 
auiondiQenc  wa«  rejoclod,  and  the  reaolatjoo  waa  odopled,  as  man. 
lionod  last  week. 


PROVISIONAL  PATENTS.  1893. 


SKTTKuar.ii,  1). 

1T02S.  IntpraTemaata  tn  ralalni  and  lowvrLac  the  llslil  e( 
ti«0l(lc  slow  lamp*.  Tiiomo!  LtiTJu-cirth  Hiinrp,  County- 
etiBtiiUiji',  Ml.!  Uiic.m-ttiii-i.  Birimniihain. 

ITOOCI.  ImproTenenle  in  apparatua  for  raoUltatl&s  ika  area- 
IIOB  air  faaiealliB  Of  elaotrleal  oonduotora  Is  wood 
eMlMa.  Dorald  Si.  John  l>iy  nnd  William  Henry 
Wbiebr.  U,  liar  too -arcade.  Manchoatcr. 

I7M9.  Inprovementa  la  or  mlatlas  to  elactrto  clooka,  part 
of  aaEh  iBfoBllon  bolnB  niao  applloable  far  other 
pnrpoaoB.  John  Henry  (iaih  nnd  Joe  Skilbeck,  323, 
High  Hoi  bom,  London. 

1705S.  tmpreraneote  tn  Mre  aleotrle   teibpa.      William  Jame* 
Uevy.  161,  Huddleaton-toad.  Tufnell  park,  London. 
Sbitkvbfr  Vi. 

ITOM.  laapraveoMBla  1b  or  relanas  t«  oloetrle  telepboaea. 
Tliouue  81o|M)r,  14,  Brlttox,  IJcrlioa 

17187.  ItBpraromeBta  In  elaotraljrtle  oella.  Thomaa  CntBoy, 
4^,    tkiniharapton  -  buildinna,    Chan««ry  -  Ian*,     London. 

JfJTA  tm^rarvmwBt*  ta  «r  r*tMtiaji  u>    eJeotrte    taleplioBa* 
rnatl  mtvrvpheiMm.     Thomiw  Sli^Kr,  II,  ItrKtox,  I>«rlM«, 


Sr.nKMncii  13. 

171731  Impiovemonta  In  air  aad  wator  light  covcra  for 
JUDOtlon-bexea  nae4  In  eloetrloal  dtatrlbutlon  and 
for  otkor  pnrposea.  Sydney  William  BaynM,  37, 
Spi'inn-i^ariieni',  Manniinjhain,  Drndfotd. 

17180.  ImproTomoDU  In  elootnc  switokoa.  John  Machiteah 
Miiclmy  .Muiifij  anil  Jnnii-s  Md'arlanc,  151,  St.  VlDMnt- 
rlt.^<:(.i  (ilii-KOw. 

I7IDT.  Improvementa  Is  dyaamo-eleotrle  maoblnerr.  Rookea 
KidUii  BbU  Cfoinplon  and  .Sydney  Linton  Brnnlon. -W, 
Chiini-ory-lHiio,  L>"<lon 

172S0.  Improved  mettaoda  of  reeoveriss  atne  from  the  waata 
prodacta  of  Balvaslo  batcertoa  CnrI  Anton  Johaniio* 
Hiii;..  Si-hmrder  and  Hciniich  Kiigcn  Richard  Schrooder, 
\Vli(ir>'li>ii(>  HoiiM>,  Uorlop-road,  Balham.  London.  (Com- 
plete B{«(.'llioulion.) 

17^1.  Hew  or  impreTad  Kalvaslo  battartaa.  Carl  Anton 
rlohann^"  Hul»  Schnniilor  Aiiil  lIciTiiich  EuKen  Hichard 
Suhrockir.  Wlictnlonc  Hijii«v  Hia  lop- road,  Balhato, 
Loiidun.     (Complole  upeoilic.itiiin.  | 

17'£U.  Improvomaitu  t«  alMtrle  awltiihoa  for  aorlaa  etrenlu. 
Albert  AuKustua  tloldslon,  4,  SoutlLaCrcet,  Finabury, 
Lcmdaii. 

17X10.  Improremeota  la  «eataot  apparalua  for  rooetTlnf 
onrront*  from  everhaad  oondaetora  as  eteatrle 
railways.  Siemon*  lira*,  and  Co,  Liniilod.  2^, 
ti(iutlmtiiplon.buildiiij;».  Chancery  Une,  London.  (Mc*«ra. 
SicmKii*  nnd  Hiil'ki),  linnnnny  ) 

17330.  bnprevemenia   tn   baldera   far    luoasdaaoaat    aleetilc 
lamps      .lohn  Wlgham  Edmuiid»oFi  utid  frixlariok  Jamai 
Sjii.Himi-1I,  41!,  Liiicoln't.iiin  liold*.  I^iidon. 
SKi-rnMnrn  l.'i. 

17341.  Imprcvcmenta  In  altersate^eorrant  dynamoa.  i:i*bert 
Kap[i,  70,  Market  strcci,  Matichoster. 

1T54K,  ImpravamoBta  In  elaetrloal  traoafortnar  atreat  asilaoa 
boxaa.  Henry  \\'liite  llowden  and  William  Boby.  16, 
Union  court.  Old  Kroiul  htreot,  I,«ndoii. 

17352.  ImprovemeniB  in  eleotrleaUy  oontrolled  are  lanp*. 
l'i«dijrii'k  Tlioiiift*  Solimldt,  i».  Clurencion  alroet,  Bmdford, 

I'STi.  Improve meoti  In  magneto  •  etea«rl«  aaiora  Henry 
Llidfkn,  KtfU'ki.  Liiiii;  August  LUdeke,  Arthur  laniaa 
I'huiniaii,  EriiCiit  dn  Bunaen,  and  Edwatd  Mndgu  Hare, 
4.  tit>>  ilenet-(ilaoe,  Graceohu  roll -at  root,  London, 

SBITKHnKR  III 
I744fi.  ImproTementa   in    pipe    oondnlta   for    aleotrle  malaa. 

U'illmni     Hardiiijj    .'icott,    (iothic      Workn.     Kiiig-i-liffft, 

Norwich. 
1T460.  ImproTSBieBta  In  the   troatment  of   ilae   prsdneed  by 

eleotrelyala.       Wtlliani     Wiight     nnd    John    Blouiiiold 

Hhiuoi"),  I,  Quality-court,  Chancery  lane.  London. 
]'4!*^[,   ImprovemoDta    relalUiK    to     tbermo-aleetrlo    battortoa 

and  to   apparalua  for  use  in  Ibo  maunlanCura  o(  tbe 

eaHa      Juuu    llaptixu   Clitulod   Uion,  li>,  iiouLliampU.'ii 

buildinga,  Chanoery-lane,  London. 


lA^tlS 
15137 

I  MIS!) 
1B7«M. 

17005. 

1WM7. 
IHiKH. 

7848. 


SfEClFICATlONS  PUBLISHEIX 

Eleetrloal  iranalormera.     T>pi|;h.     |A|iollonj.) 
Eleotilful  noiitaeta.      <<i'ny  nnil  I'ricc. 
Rclaya  far  oleetrlo  telOKraphi,      Willut. 
SwItohinK    telupbons,  Kt-.:. .   axcbantiea.      Pipiwltn. 
Inaalatlng    an.l    iiipportlDK    elootrlo   wtrea     <'rOin|Jton 

afiii  nuW'iim, 
riHld    magaeta   and    avmaturoa    of    oarrent    eloetre- 

mobera,  a  Co,      Jnul. 
BtocCromaKaeta.     Txmmi*. 
I  X'XA. 
iBdIoatlDg  tBlOKraphle  meiaagea.     1j«vI. 
Tolesrapb  poata.  ete.     Siomena  Broa.  and   Co.,  LinUi 

un-i  Mjiy. 


COMPANIES'  STOCK  AMD  SHARE  LIST. 


XaBM 


Hmah  Oa. 

-  Prcf.    

City  of  I>ondoii >....• 

—  Prof.  ....« 

KlocitIc  Comiuncrion 

OBlti"« 

Doun-tO'HonM      

India  Rubber,  Giitta  Paroba  k  TiifRiaph  Co.     .  .,. 

Liverpool  Rliciric  Supply     .,.,m,„, » I 

Londoo  Kle«<rie  Supply    .u 

Uetropotiub  EI cctnc  supply 

Kaiional  TtUoiioDt 

St.  Jama*',  Pret _ 

Swan  Unltod 


3 


THE  ELECTRICAL  ENGINEER,  SEPTEMBER  29,  1893.       289 


i 


NOTES. 

M«w  Boot. — Ad  aluminium  ferry -boal  has  been  launched 
at  the  Ijiui  (i'Orwy,  Pdris. 

Telephon;.— VnrioiiD  subecribora  to  ihe  tolophono  in 
Olaafiow  are  compkiiiing  of  the  croJis-tiilk  on  the  lines. 

Dirigible  TorpodooB.— Ex[icriinoiit«  are  to  be  miwle 
iiext  monlh  by  tbo  Royii!  Engineers  with  the  Brcnnan 
dirigibk  torpedo. 

Cbenp  Corrent. ^Current  is  now  beinj;  supplied  for 
noiivi:  power  purposes  from  the  Colore  municipal  station 
at  3d.  per  1,000  watt  hours. 

Obitaarr- — The  tieath  h:i3  jiiKt  Liken  pkue  ai  Fulke- 
atonc  o(  Mr.  Henry  Weaver,  the  inanagin);  director  of  the 
Aiifilu- American  Telegraph  Company. 

lUadras  Tramways. — An  extension  in  iho  time  for 
constructing  the  electiiu  tramway  has  been  granted.  A 
local  board  of  directors  is  to  be  appointed. 

Liebtbonse. — Mr.  Passmore    Edwards    has    intimated 

biH  intention   of  erecting  a  lightbonso  on  the  St.  iVgnos 
Beacon,  which  will  be  lighted  by  electricity. 

Dajizlo. — ^The  General  Electricity  Company,  of  Berlin, 
have  entered  into  a  provisional  agreement  for  the  working 
by  electricity  of  the  five  tram  lines  in  this  town. 

Brancb  Societies, — Proposals  are  under  considera- 
Uon  in  the  Unitud  States  for  the  establishment  of  branch 
BOcietioB  of  the  American  Institution  of  Electrical  Engineers. 

Siam. — The  Siamese  Uovernment  Telegraph  Deiiart- 
ment  hu  profited  greatly  by  ihe  abundance  of  the 
telegraphic  mewagus  roconlly  sent  between  Paris  and 
Bangkok. 

Ughtniag. — The  parish  church  of  Miason,  on  the 
boundary  of  the  county  of  Nottingham,  was  struck  by 
lightning  on  -Saturday,  and  a  great  portion  of  it  was  corn- 
pletoly  destroyed, 

British  AssootatiOD. — The  meeting  next  year  will  bo 
held  al  Oxford,  and  not  at  Itipwtch,  at  mentioned  in  our 
lost  issue.  The  meeting  in  189d  will,  however,  take  place 
ftt  the  latter  town. 

CardlS.^Councillor  Jenkins  siig-rests  that  the  Town 
Council  should  acquire  the  tramways,  [f  the  proposal 
la  entertained,  the  municipality  might  be  disposed  to 
consider  electric  traction. 

Society  of  Eagineers. — The  next  ordinary  meeting 
will  be  held  at  the  Town  Hall,  Westminster,  on  Monday 
next,  when  a  p.iper  will  bo  read  on  "  Gas  Substitutes  "  by 
Prof.  Vivian  B.  Lewes.  F.I.C. 

Tbe  Douglas  Tramway. — This  electric  tramway,  to 
which  reference  was  made  in  a  recent  issue,  has  been  started 
u  far  a*  Crowdlo  Glon,  It  will  evoBtualiy  be  extended  to 
Laxey,  a  distance  of  seven  miles. 

Traction  in  Tionna, — The  Austrian  Ministry  of 
Commerce  uave  been  approached  by  tbe  General  Elec- 
tricity Com|)any,  of  iJerlin,  with  a  view  to  undertaking 
l>reliininary  tochnical  steps  with  roguird  to  tovoral  oloolric 
liaea  in  Vienna. 

False  Fire  Alarms. — Notwithstanding  the  fact  that 
Parliauieiit  has  recently  given  maj,'iiiti ate.i  the  power  to 
fine  any  person  giving  a  false  alarm  to  the  firemen  tbe 
heavy  snm  of  X20,  falsa  "calls,"  by  means  of  the  alarm, 
poet*,  continue  to  be  given  in  London  with  great  per- 
sistency. 

Xilght  Electric  Vebiolea.'-Rxperinients  are  being 
made  in  Italy  with  light  electric  vehicles  somewhat  larger 
than  ordinary  tricycles.    The  rchiclos  arc  c<]uif>pe<i  with  a 


battery  of  10  cells  weighing  about  Scwt,  and  capable  of 
yielding  sufBcieut  energy  to  propel  them  for  from  throe  to 
Rvo  hours. 

Ttao  "  Nile." — This  new  Royal  Mail  steamer  is  lighted 
by  electricity.  The  generating  plant  is  in  duplicate,  there 
being  two  high- pressure  engines  coupled  direct  to  dynamos 
running  at  210  revolutions  and  giving  a  current  of 
165  amijeres  at  100  volu.  There  are  500  lamps  insUlled 
in  the  ebiji. 

Antwerp.— The  work  in  connection  with  lighting  the 
town  by  electricity  baa  commenced.  A  London  company 
have  secured  the  contract  for  laying  about  11  mitos  of 
mains,  and  a  staff  of  Englisb  engineers  is  superintending 
tbe  laying  of  the  mains.  It  is  calculated  that  about  six 
months  will  be  required  to  complete  the  contract, 

Tbe  Proposed  Berlin  Etootrio  Roitwaya — It  is 

stated  that  the  Im[>orial  Government  bus  approved  of  tbe 
schemes  preparei]  by  Messrs.  Siemena  and  Halske  for  the 
construction  of  three  elevated  electric  lines  in  Berlin.  The 
gauge  will  be  4ft.  SJia,  and  the  cars  wilt  be  mounted 
on  two  trucks,  each  being  equipped  with  :>n  electric  motor. 

Sontbampton. — The  docks  have  just  been  equipped 
with  an  electric  light  installation  for  the  London  and 
South- Western  Kailway  Company.  The  low-tension  system 
has  been  adopted  in  conjunction  with  accumulators,  the 
current  being  distributed  by  moans  of  feeders  to  a  three, 
wire  system  of  mains.  Both  arc  and  incandescent  lamps 
are  used. 

Traction  at  Wolverton. — Electric  traction  engitieera 
should  bear  in  mind  the  Wolverton  and  Stony  Stratford 
District  New  Tramways  Company,  Limited,  which  has 
been  registered  with  a  capital  of  £5,000  in  £100  shares, 
to  acquire  the  undertJikiug  of  tho  Wolverton  and  Stony 
Sti'atford  and  District  Tiamways  Company,  and  to  extend 
its  operations. 

Science  and  Farming. — Lord  Rayleigh  has  notified 

the  villagers  in  the  immediate  neighbourhood  of  his  Essex 
seat,  Terling  Place,  near  Chelmsford,  that  anyone  wixhing 
to  hire  land  for  farming  purpotes  can  have  from  one  to  four 
acres,  at  25s,  per  acre.  The  usual  price  per  acre  for  ths 
hire  of  allotment  land  in  Essex  ranges  from  £2  to  X-1  and 
in  some  cases  to  as  much  as  £G  per  acre. 

Tbe  Tramways  Institute. — Mr.  J,  G.  B.  Elliot,  tbe 
secretary  of  lliu  Tramways  Institute  of  Great  Britain  and 
Ireland,  informs  us  that  the  meeting  proposed  to  bo  helil 
at  the  Isle  of  Man  on  the  ith  and  Titb  October  has  been 
abandoned  in  consequence  of  the  vety  small  number  of 
members  who  would  be  able  to  attend.  There  will,  there- 
fore, be  no  general  meeting  of  the  institute  that  month. 

Cbeaper  Telephony  Wanted.  —  The  Soiinebetg 
Chamber  of  Commerce,  supported  by  other  similar  institu- 
tions, has  approached  the  German  postal  authorities  with 
a  view  to  getting  reduced  the  annual  subscription  to  the 
tclojibone.  In  reply,  Horr  von  Stepban  has  intimated 
that,  instead  of  being  able  to  grant  a  reduction,  an  increase 
in  the  rates  may  be  expected,  at  least  for  intor-town  com- 
munication. 

Train-Ligbting.— A  welcome  improvement  is  being 

introduced  on  the  carriages  of  the  District  Kailway. 
Instead  of  tbo  one  ordinary  gas  lamp  in  the  centre  of  the  roof 
of  each  compartment,  there  are  being  installed  four  incan- 
descent HghU  fired  in  the  four  corners  of  tho  compartment 
immediately  over  the  passengers'  beads.  An  experiment 
has  jueviouily  Iwen  made  with  tbe  electric  light,  which  fs 
very  aatiafaclory. 

RsUlyvar-Offioe   Ugbting-  —  Tbft   *i\wiX  '&.t«S!w«'», 
Ra\Vw»y  Cumvwx'j   au  ';ii,\.\\i'\A'j  "w-mvyin^  vo.-wA-mwA  "vS."*  I 


electric  light  for  the  first  time  io  connection  with  all  the 
dspartmentd  at  King's  Cross.  There  uro  altogether  Ht 
offices  nbich  have  been  electrically  equi[tped.  The  work 
of  lighting  Holloway  and  Finsbury  Park  Stations  is  being 
rsipidly  puahed  forward,  and  is  expected  to  be  brought  to 
eomptotion  in  a  few  weeks, 

CoiLst  Commanloation-^Tho  Post  OfBco  authorities 
hiivfl  decided,  and  the  work  is  now  in  progress,  to  lay  a 
cable  from  the  Gunfleet  Lighthouse  to  the  old  Gapwoy  uL 
Frinton,  near  Walton-oD-tho-NaEe,  as  the  lirat  portion  of 
the  tolopbonic  communication  between  the  various  light- 
bouses  and  vessels  on  the  east  coast  and  the  coastguard 
EtstioDS  at  Harwich,  Walton,  and  Olactou,  all  three  oE 
which  will  be  connected  by  a  krid  wira. 

iBBDlatlon  Resistiuiott.  —  The  Sooi<St<^  Fran^aise 
d'Encoiiragement  |>onr  I'lndustrie  Nationale  ofTera  a  prize 
of  S.OOOf.  (£80)  for  the  construction  of  an  apparatus  or 
the  discovery  of  an  industrial  method  allowing  of  the  rapid 
■leasuremeDt  of  the  insulation  resistance  of  different  parU 
of  an  iostallatioD  in  operation.  The  prise  will  he  awarded 
in  1S95.  Any  further  particulars  may  be  obtained  of  the 
eecretaiy  of  the  society,  H,  Rue  de  Bennes,  Paris. 

Tha  Now  Portnblo  Lamp. — We  referred  last  week 
to  the  new  |>ortabIe  lamp  devised  by  Mr.  Max  Sussman, 
and  described  by  Mr.  Doubleday  at  a  mooting  of  the  North 
Staflordshire  Mining  Institute,  at  Stoke- on -Trent.  In  reply 
to  questions,  Mr.  Doubleday  said  that  none  of  the  lamps 
bad  been  brought  into  use  in  mines.  A  groat  many  had 
boon  and  were  being  tested,  and  the  reports,  some  of  which 
he  retii),  were  favourable  to  the  lamp.  The  lamp  would 
not  be  of  service  as  a  gas-dctoctor. 

The  Ptaonograph  — Automatic  machioea  in  connection 
with  the  I^iaon  phonograph  are  said  to  be  Used  at  the 
railway  stations  in  the  United  Status.  Thus  by  putting  a 
penny  in  the  slot  and  applying  the  ear  pieces  of  the  Instru- 
ment to  the  ear«,  travellers,  while  waiting;  for  their  trains, 
may  enjoy  the  strains  of  some  popular  singer  at  the  opera 
or  concert  halt,  listen  to  some  |)assago  of  a  speech  in  the 
voice  of  a  prominent  orator,  or  hear  a  few  verses  of  poetry 
as  recited  by  some  prominent  person. 

Oovao  TramwayB. — A  Bo'ird  of  Trade  enquiry  has 
been  held  in  coiiuoction  with  the  application  of  the  Town 
Commissioners  for  sanction  to  borrow  XGO,000  to  liquidate 
the  price  of  the  tnimwayt,  which  were  recently  taken  over 
by  the  burgh.  Mr,  Duncan,  of  the  Glasgow  Tramway 
Company,  in  reply  to  questions,  said  that  there  was  no 
immediate  prosgiect  of  the  aysteni  being  worked  by  me- 
chanical |H>wor,  and  that  when  it  could  be  proved  that 
electricity  was  cheaper,  they  would  certainty  adept  it,  but 
not  until  then. 

Blmore  Oopp«r. — The  title  of  the  company  which 
M.  P.  K.  Secri^ian  is  forming  in  Paris  for  the  acquisition  of 
the  Dives  works  and  other  assets  of  Elmore's  French 
Patent  Copper  Depositing  Com [Kiny,  and  which  hud  already 
been  acquired  by  the  former  from  the  receiver  and  manager 
of  the  latter,  almost  takes  away  one's  breath.  It  is  the 
"Soci^td  Frani^ae  d'Electro-Metallnrgie  [lourla  Fabrication 
da  Cuivre  ct  autres  Metaux  par  les  proci^dtts  Elmore  et 
Secri^-tan."  The  objects  of  tbo  company  will  bo  readily 
underttood,  but  what  is  implied  by  M.  Secrt^tan's  procesa  1 

H«w  Catalosnea. — A  copy  of  their  illustrated  cata- 
logue ol  olcctrici)  dttings  and  lixturen  has  been  forwanlud 
U)  US  by  Messn.  Patcrsou  and  Cooper.  We  notice  various 
kinds  of  artistic  electroliers,  billiard  fittings,  brackets, 
drop  pendants,  ceiling  fittings,  Ubio  standards,  etc.  The 
SMxao  Brm  &end  us  a  copy  of  their  catalogue  of  switcbea 

'  tirilcJ/boitrds,  cables,  iuaea,  auia^  etc  ;  a  list  of  the 


Phceois  five-ampere  arc  lamp,  which  has  been  designed  to 
meet  the  demand    for    a    reliable    small  current  lamp;*] 
a  list  of  measuring  instruments  (or  direct  currents  ;  and 
one  referring  to  the  Phrenlx  direct^current  dynamos. 

Working  Lock  Gates  by  Eleotrioity. — A  system 

devised  by  Mr.  Monro  for  "[wriiing  and  closing  the  lock 
gates  of  canals  by  electric  power  has  been  tested  on  tho 
Beauharnois  Canal.  The  experiment  was  entirely  suc- 
cessful, and  demonstrated  the  advantages  of  electric  motors 
(or  this  puijioBe.  Tho  gates  were  easily  closed  or  opened 
by  the  moturs  in  about  one  minute,  an  operation  which 
takes  four  men  three  or  four  times  as  long  to  accomplish 
by  h.irid.  As  a  result  of  this  trial,  electric  power  is  to  be 
adopted  tor  tbo  lock  gates  of  the  nearly  completed  Soulanges 
Canal  OK  the  St.  Lawrence  River,  some  30  miles  abovo 
Morilreal. 

Cheap  Telephony  for  the  City.— Tho  Commiasionera 
of  Sewora  will  no  doubt  be  pleated  with  the  euggeatitMi 
made  by  Mr.  H.  S,  Foster,  M.P.,  who  asked  tho  former  on 
Tuesday  to  pass  a  resolution  in  favour  of  his  seeking  for  a 
license  from  the  Postmaster  General  to  establish  a  first- 
class  double-wire  telephone  service  in  the  City  at  a 
maximum  cbaige  of  £8  per  annum.  The  matter  bas  been 
referred  to  the  Streets  Committee.  The  same  committee 
iiad  referred  to  them  a  circular  letter  from  Mr.  R.  SUrke, 
convener  of  the  Telephone  Committee  of  the  Glasgow  Cor- 1 
poration,  in  the  memorandum  regarding  the  contract  being] 
negotiated  between  the  Post  Office  and  the  National  Tele- 
phone Company,  relating  to  the  telephone  aysteni. 

Incandeacent  Liunps. — As  will  he  seen  from  our 
advertisement  columns,  there  is  a  great  preparation  goinj; 
on  In  the  matter  of  making  incandescent  lamps  in  view  of 
the  la|He  of  patents  next  November.  The  Bruah  Company 
are  pushing  their  plaoa  with  energy,  and  will  manufacture 
lamps  at  their  own  works  under  the  most  improved  an<j 
modern  processes.  Having  other  works,  the  Brush  Com- 
pany did  not  require  tite  lamp  factory  at  Uammersinitb,  .| 
and  we  understand  this  factory  is  now  in  tbo  hands  of  the 
General  Electric  Company,  which  company  Is  pushing 
forward  the  plant  to  enable  it  to  ^et  an  output  of  over  a 
million  lamps  per  annum.  Tho  management  of  this  factory 
will  be  in  tho  hands  of  Mr.  C.  J.  Kobertaon,  who  has  had 
considerable  experience  both  in  England  and  on  the 
Continent. 

Telegraphic  Commnnication.  —  The  Associated 
Ch'imbers  o(  Commence  adopteil  on  Wednesday  the  fol- 
lowing resolution  submitted  by  the  Wakefield  Chamber ; 
"  That  in  the  opinion  of  this  association  it  is  unfair  to  the 
public  that  the  telegraphic  department  of  the  Post  Ofiico 
should  for  financial  purposes  be  treated  as  a  separate  estab- 
lishment, thereby  causing  unwarrantable  delay  in  carrying 
out  urgent  and  much-noeded  reforms ;  that  inasmuch  iu  tbo 
postal  establishment  and  its  vailous  departments  are  in  their 
entirety  a  financial  success,  the  time  has  arrived  when  the 
address  of  not  exceeding  six  words  should  bo  allowed  free 
of  charge  in  all  tolv^raphK,  and  that  telegraphic  com- 
munication should  be  extended  to  rural  districts  where 
practicable,  and  that  a  deputation  wait  upon  tho  Poit- 
master-Goneral  to  urge  upon  bim  the  desirability  of  adopting  ^J 
this  suggestion."  ( 

How  to  Show  Lines  of  Eleotrlo  Force.  —  Tbe 
following  experiment  for  making  visible  lines  of  electric 
force  la  described  by  Horr  Biuno  Kolbe :  "  Into  a  flat 
cylindrical  vessel  pour  purified  anhydrous  oil  of  turpentine 
to  a  dei>th  of  about  3cm.,  .ind  add  some  sulphate  of  (luiniue. 
To  the  rim  of  the  vessel  attach  two  wire  springs,  adjusted 
so  that  the  two  small  metallic  balls  at  their  ends  dip  into 
tbe  turpentine.     Stir  tbo  quiaine  with  a  glass  rod  tow 
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distribute  it  erenly,  aod  place  the  rcuel  on  a  black 
cardboard.  Join  the  two  wire*  to  the  torminul*  of  an 
influence  niachino,  and  turn  very  slowly.  At  once  the 
wbiw  crytuls  ^up  tbomsclvcs  so  as  to  form  beautiful 
curves  re(»ro86nling  ibe  ■  line*  of  electric  force'  Tho 
form  of  these  curves  recalls  tbul  of  tbo  brush  discharge  of 
the  influence  nwchiiiG.  Prof.  Weiler,  of  iCsslingen,  gives 
the  following  experiment:  Prepare  a  milky  mixture  by 
stirring  up  Roely -divided  iguinine  in  oil  of  turpentine.  On 
sending  a  series  of  diacharj;e»  through  it,  a  clearance  is  pro- 
duced at  the  i>ositive  pole,  aud  the  particles  cluster  round 
the  negative  (kjIc,  arranging  themselves  in  streamers 
directed  along  the  linos  of  force." 

Electricity  for  HeatiaK  PurpOBeB.— The  London 
correspondent  of  a  provindal  paper  states  that  it  is  often 
•aid  of  gas  companies  that  their  profits  are  safe,  because, 
although  electricity  may  be  the  light  of  the  future,  gas  will 
always  be  a  source  of  revenue  tor  the  production  of  heat 
and  power,  but  he  remarks  electric  heating  is  being  rapidly 
developed.  Some  of  the  London  supplying  companies  are 
ordering  electric  cookiuf;  stoves  to  bo  lent  out  to  consumers, 
as  gas  stoves  arc  by  tho  gas  companies,  and  what  is  of 
greater  importance,  continues  the  correspondent,  is  that 
the  electrical  comprntea  are  prepared  to  Hupjily  a  eeparati; 
meter  and  charge  half  nttos  for  cooking,  which  they  can 
afford  to  do,  inasmuch  m  tho  consumption  takes  pLce 
during  the  day  when  the  dynamos  miixt  generate  electricity, 
and  when  there  is  little  demand  for  it  for  lighting  pur- 
poses. Besides  these  ovens  there  are  breakfast  cookers,  in 
which  eggs  and  bacon  may  be  cooked  on  the  breakfast 
table ;  electric  plate-warmers,  which  are  being  onlered  for 
London  clubs,  for  they  can  be  kept  in  the  diningroom 
without  any  oiTouaivo  smell  as  in  the  case  of  gas ;  electric 
foot-warmers,  hot-platen,  stewpans,  saucefuins,  kettles,  tlat- 
iroos,  ornamental  screens  which  act  as  radiators  of  boat 
and  warm  a  room,  electric  curling-iron  heaters  for  ladies, 
and  electric  shaving- jiotx  for  gentlemen. 

Lighttiiog:  Expross  Railway  Service. — In  a  letter 
to  the  Tiiiu.i  of  yost«rday,  Mr,  F,  B.  Dohr,  who«o  express 
railway  service  was  referred  to  in  a  previous  issue,  stales, 
iu  regard  to  tho  ventilation  of  the  carriages:  "  The  carriage 
is  lighted  by  sheete  of  pUt«  glasi,  which  aro  fixtures,  and 
is  divided,  as  showo  in  my  pawpiilet,  into  two  halves 
placed  ou  either  side  of  the  central  rail,  leaving  a  sort  of 
tunnel  between  these  two  halves.  Tho  tunnel  is  hermeti- 
cally closed  at  the  end  facing  the  direction  in  which  the 
carriage  tiavcla,  but  it  is  open  at  the  back.  It  is,  there- 
fore, always  filled  with  a  column  of  aiv  which  is  practically 
etationary.  This  air  communicatee  with  the  bottom  of 
the  carriages  and  escapes  at  the  top  by  au  aperture 
inclined  in  the  direction  opposite  to  that  in  which 
the  carriage  travels,  so  that  the  foul  air  can  freely 
escape .  Thus  the  carriage  will  be  effectually  venti- 
lated without  tho  nocossity  of  windows  being  opened,  and 
at  the  same  time  the  column  of  air  in  the  carriage  and 
tuunel  is  entirely  uninfluenced  by  the  rapid  travelling  of 
the  carriage,  though  constantly  replenished  without  any 
perceptible  movement.  This  Io9m1s  me  to  point  out  that 
tho  necessity  for  placing  [)a*songerB  lengthways  and  ]>arallel 
with  the  rail  iu  any  carriage  travelling  at  such  a  rapid 
speed,  and  tho  necessity  tor  providing  a  tunnel  in  the  centre 
of  tho  carriage  for  purposes  of  voutilatioti,  as  above  de- 
scribed, would  always  necessitate  the  adoption  of  a  form 
simihir  to  that  of  a  single-rail  Lartigue  carriage,  even  on 
the  ordioary  system  of  railway*,  and  this  soems  to  mo  an 
additional  proof  of  the  advantage  of  building  such  lines  on 
the  single-rail  system,  as  I  propose." 

The  MamdMMcr  StaUoo.— The  five-wire  syst«m  was 
brought  into  opttUiou  on  Monday,  when  some  10,000  8>c.p. 


lamps  in  the  centre  of  tbe  city  were  energised.  That  occa- 
sion was  not  the  first  on  which  current  had  been  supplied 
from  tbe  now  station  in  Dickenson-street,  because  since  the 
end  of  July  there  has  been,  as  mentioned  in  our  issue  of 
the  8th  inst.,  a  night  service  between  tbe  hours  of  6  p.m. 
and  12  p.m.  to  certain  consumers.  The  change  from  the 
simple  parallel  system  to  the  tive-wire  system  took  place  on 
Situnlay  night,  .\fter  the  transfi^rmatiori  a  number  of 
large  balls  and  public  buildings  were  switched  on,  and 
on  Monday  tho  leading  tradesmen  whose  premises  had 
been  connected  with  the  electric  mains  enjoyed  the  full 
beneflta  of  electrical  illumination.  The  Manchester  Cor- 
poration now  has  several  hundred  lamps  in  the  Towo 
Hall,  and  a  large  number  has  been  fitted  in  the  Council- 
chamber,  the  large  hall,  etc.,  which  was  inspected  by 
the  Lord  Mayor  and  members  of  the  Council  this  week. 
Tho  total  cost  of  the  station,  its  site,  and  the  appliances 
will  amount  to  £150,000.  One  hundred  thousand  pounds 
was  the  original  sum,  and  £70,000  has  already  been 
expended,  but  it  is  tho  intention  of  tho  City  Council  to 
apply  for  power  to  spend  another  £80,000  in  extensions 
which  are  deemed  necessary  as  the  demand  for  the  supply 
increases.  The  main  building  in  which  are  fixed  the 
engines  and  dynamos  is  an  extensive  hall  divided  into  two 
bays.  At  present  there  are  two  large  vertical  compound 
engines  of  -100  h-p.  fixed,  and  two  more  similar  ones  in 
course  of  erection,  Besides,  there  will  bo  six  other  engines 
of  too  fa. p.,  with  the  corresponding  dynamos.  The  engines 
are  at  present  supplied  from  six  boilers  of  tbe  Lancashire 
tyiie,  with  mechanical  stokers  and  economisors. 

Electric  Lisbtias  lo  Sheffield. — Sooie  important 
extensions  ure  nuw  in  prugiesa  in  this  town,  where  the 
electric  lif^ht  was  first  introduced  about  13  years  ago,  and 
very  soon  the  plant  being  laid  down  will  be  capable  of 
supplying  150,000  lamps.  The  central  station  is  in  process 
of  construction  in  Commercial-street,  and  transformer 
stations  have  been  erected  in  various  parts  of  the  town. 
There  will  be  eight  sub-stations,  and  current  will  be  trans- 
mitted to  them  at  a  pressure  of  3,000  volu.  Tbe  high- 
tension  syetem  has  been  adopted  on  account  of  the  large 
area  to  be  dealt  with — an  area  which  includes  every  part 
of  tbe  town.  As  soon  as  the  underground  work  in  con- 
nection with  the  compulsory  area  is  com[ilete,  the  compauy 
will  proceed  to  extend  the  system  to  the  Broombill  and 
Ranmoor  districts,  where  a  large  demand  for  the  current  is 
anticipated.  At  present  the  work  connected  with  the  recon- 
struction of  the  ceTitral  station  is  being  vigorously  proceeded 
with-  FiveBabcockand  Wilcox  boilers  have  been  ulreiuly  put 
down,  and  two  additional  engines  and  alternators,  manu- 
factured by  the  Brush  Company,  are  being  erected.  At 
the  central  station  there  is  a  number  of  Mordoy-Tictorla 
alternators  workitig  at  a  pressure  of  3,000  volts.  These 
are  ro|>e driven  from  highspeed  vertical  engines.  EfToctive 
arrangemeuts  have  been  made  for  dealing  with  cases  of 
emergency.  Duplicate  engines  are  providutl,  the  rompany 
having  decided  to  have  a  certain  percentage  of  spare  plant 
ready  lor  n*o  when  needed.  The  supply  of  current  ts 
made  at  present  from  ovorhoni!  wires,  but  the  conductors 
which  will  supply  tho  town  under  the  new  scheme  will 
pass  undergrounil.  The  mains  have  been  laid  on  the  Callen- 
dar's  bitumen  system.  The  apfjlications  for  current  are 
immerouB,  and  new  and  old  buildings  are  being  wired  in 
anticipation  of  the  supply  of  current. 

Electric  Uotlve  Power.— Wo  have  (rem  time  to 
time  drawn  attention  to  tho  increasing  employment  of 
electric  motors  for  opei'atiug  machinery— one  of  tbo 
most  complete  uistallations  of  such  boing  that  iu  the 
works  of  the  Electric  Construction  Com|iany  at  Wolver- 
hampton.    Whilst,   howevee,  tha  ciuft<^  vsJScw^  "xa  '^*. 


Uttor  tnatanco  reaebea  at  the  verf  utmost  one  or  two 
hundred  boreo-power,  wo  shall  at  an  eurly  (L\t«  be  able 
to  give  full  detailt  of  jilitnt  and  macbiner;  In  an  important 
maouEacturing  centre  driven  entirely  by  electric  motive 
power,  each  individual  mocbino  or  appliance  being  worked 
by  a  separate  motor,  where  the  total  ener^jy  employed  will 
reach  a  maximum  of  some  11,000  b.p.  The  maierial  for 
this  installation  is  now  being  shipped  from  tbia  country, 
and  on  its  eroction  the  result*  obtained  from  ilaily  working 
will  doubtlMs  be  looked  for  with  a  considerable  amount  of 
inlenistt  nnce  waterwheeta  are  to  bo  employed  for  driving 
the  dynamo  Kenorators,  and  the  power  sUttioo  tboroforo  is 
no  ioaignificanl  rival  to  that  now  being  erected  at  Niagarn 
FalU.  Tbe  mills  wheiein  tbe  electric  motors  are  to  be 
placed  cbictly  will  engage  in  jute  manufacture :  and  no 
shafting  of  any  kind  will  be  mad  in  thom  The  following 
dflUtila  have  already  been  published  in  the  hUxkan  Irader 
eonecrning  the  enterprise  :  "  Mr.  Thomas  F.  Kinnol,  the 
holder  of  a  concetMioii  for  the  establishment  of  Juto 
factories  at  Orizaba  and  elsewhere,  has  already  secured  the 
capital  necetsary  for  tbe  erection  of  the  tirst  factory,  which 
will  be  situated  at  Barrio  Neuvo,  Orisiba,  The  shares, 
amounting  in  the  aggregate  to  £100,000,  have  been  placed 
in  Loudon.  Tbo  foundations  of  the  factory  havo  been 
dug,  and  those  for  the  bouse  are  being  prepared.  Work 
on  Uic  canal  and  tunnel  is  progressing,  and  both  will 
shortly  be  finithcd.  The  waterfall  is  a  very  fine  one,  ita 
lorco  equalling  11,000  h,p.,  with  a  fall  of  lllifl.  The 
factory  is  situated  1^  miles  away  from,  and  some  COOft. 
,  ftbove  the  level  of,  tbe  whoelbouso.  Pelton  wheels  will  be 
'  txclusively  used  to  drive  the  ranchinury  through  the 
intervention  of  electric  generators  and  se]>arate  motois. 
The  head.race  will  be  32lft.  in  length,  the  water 
being  conveyed  in  pipes  to  the  whoolbou^e.  Fom' 
gonomtor  dynamos  will  be  iisod,  and  every  machine 
in  the  factory  will  have  a  motor  of  its  own,  rang- 
ing from  I  b.p.  to  30  h.p.  The  whole  of  the  electric 
plant  has  been  ordered  In  England,  and  bax  been  made 
specially  for  the  work.  The  buildings  are  to  consist  largely 
of  corrugated  iron  upon  iron  framing,  since  the  fact  that  no 
bolting  or  shafting  will  be  used  enables  solid  masonry  to  bo 
I  dispensed  with.  The  contractors  for  the  work  are  :  spinning 
I  machinery,  Fairbairn,  Naylor,  Macpherson,  and  Co.,  Leeds ; 
weaving  mstcbiner}',  Robertson  and  Oichar;  finishing 
machinery,  Thomson,  Son,  and  Co.  The  electrical  engineer 
is  Mr.  A.  H.  Wood,  A.I.E.E,,  I,ondon.  The  bead  office  is 
in  London,  and  Mr.  James  K.  I'raiu  is  the  Dundee 
repreMntativo." 

Kxperl«ao«  of   Bloetrio   Traction. — One  of   the 

■liiostions  discussed  at  the  recent  tnniway  congress  held  at 
I  Sudapeet,  and  to  which  reference  was  made  in  previous 
ksues,  was  very  important  It  was  as  follows:  (a)  Have 
you  investigated  or  had  experience  in  electric  haulage,  and 
with  what  DMultA  t  (&)  Under  what  conditions  does  it 
appear  to  you  that  electric  traction  deserves  tbe  preference 
over  that  of  animal  or  mechanical  hitherto  used  I  Some 
of  the  remarks  made  in  reply  to  this  will  piove  of  more 
than  usual  intuiest,  Mr.  Noonenberg  mentioned,  as  is 
veil  known,  that  the  working  expenses  of  the 
'  Julien  accumnlatof  cars  ex^ierimented  with  in  Brussels 
for  thrw  yean,  were  higher  than  those  incidental  to 
bone  can.  Storag«-t)attcry  cars,  as  shown  by  tbe  Frankfort 
tramway,  worked  so  faultlessly  that  tboy  would  not 
be  rojoctod  by  any  town  ;  but  the  financial  results  were 
atill  4|U«ittioRable.  The  s{>eakcr  mid  that  the  cii'cumstances 
which  bad  until  recently  operated  adversely  to  the  develop- 
ment of  electric  tramways  in  Europe  were  of  various  hinds. 
It  waa  ill  the  first  inntatico  thought  that  the  authorities 
woaid  not  permit  tbo  erection  of  standards  in  tbo  streets, 


I 
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and  that  therefore  the  companies  would  be  compelled  to 
adopt    an    underground    conductor    or    the     accumulator 
system.     It  could,  of  course,  not  ho  doubted  ihot  iho 
methiKi  of  working  the  overhead  system  was  the   most 
satiafactory.     AnoUier  difficulty  in  the  way  of  the  adoption 
of  electric  power  was  mat  with  in  the  case  oF   the  tramway  fl 
companies,  who  did  not  wish  to  be  burdonod  with  the  con-  ™ 
siderable  expenditure  that  would  bo  necessary  in  converting 
theirsystems.  Thoro  was, continued  Mr.  Nonnenborg,  nobaais 
of  working  oxpontiis  in  the  case  of  the  European  electric  linos, 
and  uiwn  which  the  tramway  companies  could  rely  as  an 
important  (actor,  and  each  lino  had   to   stand  on   iw  own  _ 
merits  in  calculating  the  working  expenses  in  any  town.  ^| 
On  tbo  conclusion  of  these  renurks,  Mr,  Hippo,  of  Munich,  ^ 
who   is   connected    with    a    steam    and    horse     tramway 
comgiany,    observed     that    a     transformation    from    one 
method   to   an   electric    system    could    only    be    efTected 
provided     a     satisfactory    guarantee     was    given     as    to 
financial    success.      The    question    aroao,   what  were   the 
coats  of  tbe  different  powers  !    According  to  tbe  reports  of 
the  "  electricity  company,"  whatever  that  may  moan,  tbe 
haulage  exiwnaes  per  car  mile  with  horses  cost  3d.,  and  with 
electricity  IJd.  per  car  mile.    The   difference  between  tbe 
two  amounts  only  rendered  possible  a  conversion  from  one  H 
system  to  another  commercially  successful  in  the  most  rare   ^ 
CLises,  imd  in  the  greater   number  o£  instances  the  increase 
in  tbe  capital  expenditure    would  certainly  diminish  the 
interest    on     the     original    capital.       For     the     pro«ent 
Mr,    Ilippc   believed   that   it   was    too   early   to   change 
from   a   horae    system  to   electric  traction,   although   in 
the      long     run     electricity     would     dominate     as      the 
motive  power  on  tnimways.     When  that  time  arrived  no 
one  would  hesitate  about  the  conversion.     Mr.  Kniger,  of 
Hunnver,  referred  to  the  working  of  a  tramway  in  Hanover, 
where  during  a  half-year's  operations  a  loaa  of  £400  had 
occurred.     That  line  was  then  trnnsformod  into  an  electrio 
tramway,  and    since   then    the  condition    of    affairs    had 
changed,  the  rapidity  of  the  service  bavinp  quadrupled  the 
receipts.      One    condition    for  the   prosperity  of   electric 
tines  was  the  granting  of   permission  to  run  the  cars  at 
tolerably   high   speeds.     The  conversion   was   of   courso 
in    a   certain   measure   a    leap   in    the   dark,    and    there- 
fore   special    care    must    be    taken    on   a   change    from 
one    to    the    other,    so    that    tbo    local   authorities   not 
only  did    not  increase  tbe    burdens    on    the   enterprise, 
but,  on  the  contrary,  extended  the  period  of  tho  concesiion 
anrl  granted  certain  advantages  to  the  line,  otherwise  a 
retui'u    on    tbo    high    costs   of    transformation    would    be 
impossible.     Mr.  Itiihi,  of  Hamburg,  laid  stress  upon  local 
circumstances,  and    opined  that  it  would  bo  nseteu  to 
change  a    system  when  the  concision  was  only   for  19 
years.       With    regard    to   Hamburg,    an   electrical   firm 
bad   guaranteed    that    the   working    cosU    of    the    line 
should     be     25     per    cent,    cheaper    than    with     the 
existing  system,  and  the  speaker  said  that  a   coovctsion 
was    only    to    be    recommended   when    a    6rm     would 
undertake  to    guarantee    their    ostim^itet.      Director    von 
Jellinek  expressed   the   opinion  that  the    figures    arail- 
ablo  as  to  financial  results  were  mostly  only  apjmiximate. 
and  from  thom  no  doiinite  decision  could  be  taken.     Mr. 
Hamsiwhn.of  the  Union  Kiektriciiiils  Geselbcbaft,  said  that 
in  America  ttie  local  authorities  furthered  electric  traction, 
since  it  not  only  facilitated  transit,  but  aUo  bad  a  saiiitary 
cITuct.     After  (tii'thet  discussion  a  resolution  wiis   passed 
staling  that  the  available  data  with  regard  to  the  working 
expenses  of  electric  tramways  were  not  yet  sutGcient  to 
allow  of  a  judgment  being  formed  from  a  financial  point 
of   view,  but   that  oloolric  traction  was  desirable  in  tbe 
public  interest. 
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ELECTRIC  LIGHT  AND  POWER. 

BY  Attrnmt  r  aor,  ABaoc.MBii.iNST.  rlbotrioai.  rkuikkkiu, 

(j4U  rights  reserved. ) 

DlSTRmUTION  OF  ELECTRIC  POWER. 

(CoiUimud  from  pagii  247,) 

"yjttf^  SB  ibowa  a  numbor  ot  itynatuos  vorkinf;  into  a 
tbVft'Wire  syilem,  and  also  how  Bccondary  or  storage 
cells  urc  used  in  conjunction  with  the  dynamos.  The 
method  of  connectin;;  ifae  dynamos  and  cells  !>  that 
ntually  adopted  in  central  slaliofi  practice  (or  throe-wiro 
syateniB.  As  the  load  tncreatiefi,  :inotbur  dyiinmo  is 
switched  into  [larallel,  as  on  the  two-wiro  eystom.  There 
are  threu  mauhines  Bhoum  in  pamllol  in  Fig.  29,  all 
workinj;  al  a  pressure  of  230  volta.  The  cells  serve 
two  purposes — first,  ihey  steady  the  supply,  diacharginK 
a  current  when  the  load  makes  heavy  demaiidii,  thus 
easing  the  sudden  strain  on  the  dynamos ;  and  absorbing 
current  from  the  dynamos  when  the  loa<l  nuddonl y  falls,  thus 
replenishing  the  ulectric  energy  in  the  cells,  so  tney  may  be 
looked  ujion  somewhut  as  a  "  reservoir,"  Two  batteries  of 
cell*  are  uaed,  btmd  b'.  These  are  joined  in  series  across 
the  positiv*  and  negative  mains,  A  and  B,  the  third  wire, 
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C,  b«ng  run  from  the  junction  of  6  and  A' ;  so  when  the 
load  on  the  -V  side  is  greater  than  the  load  on  the  -  side,  the 
battery  h  assists  the  dynamos.  On  the  other  hand,  when 
the  load  on  the  -  side  is  ureater  than  that  on  the  ^  side, 
then  battery  ?j'  assists  the  dynamos.  So  far,  the  third  wire 
b  not  connected  up  to  the  dynamo*  in  any  way.  and  in  the 
cua  whore  feeders  are  lued,  at  in  Fig.  28,  the  third  wire  is 
laid  down  from  the  feeding  centres,  thui  saving  a  consider- 
able  weight  of  copper  by  not  taking  it  back  to  the  generating 
source. 

The  original  use  of  the  third  wire,as  invented  byUr.John 
Hopkinson  in  1883,  was  obtained  by  couplinK  together  two 
aiullar  dynamos  in  series,  the  +  and  -  cables  lieiuf;  con- 
iMCtfld  to  the  outer  +  and  -  lorminals  of  the  set,  while 
tbe  third  or  middle  wire  was  connected  to  the  junction  of 
the  inner  +  and  -  terminals.  The  advantAgc  of  thus 
taking  tbe  third  wire  back  to  the  dynamos  is  that  it 
enables  the  surplus  current  to  return  to  the  dynamos 
wbeu  the  load  is  greater  on  one  aide  of  the  system 
than  on  the  other  aide.  It  need  hardly  be  said 
that  in  connecting  uu  lamps  on  u  tlireewire  system 
it  is  necessary,  as  far  as  actual  practice  will  jier- 
mit,  to  arrango  the  Ltmp  circuits  so  that  the  whole  ol 
tbe  supply  or  load  is  as  nearly  equally  divided  a«  poesibi* — 


that  is,  to  have  as  much  current  taken  off  the  +  and  third 
wire  as  off  the  -  and  third  wire.  When  the  load  on  the 
+  aide  is  greater,  say,  than  that  on  the  -  side,  the 
difToi'ence  between  the  two  currents  is  called  the  "differen- 
tia! current,"  and  this  current  will  flow  along  the  third 
wire  back  to  the  dynamo  on  the  +  side,  because  that 
dynamo  is  working  at  a  greater  load  than  the  other.  If 
the  -  load  were  greater  than  the  -t-  toad  the  dttTerential 
current  would  flow  back  along  the  third  wire  to  the  dynamo 
on  the  -  aide,  and  when  the  loads  on  both  sides  are 
exactly  equal  then  there  is  a  balance  and  no  current  Hows 
along  the  third  wire,  because  the  ■\-  and  -  aides  are  then 
just  as  if  there  were  no  third  wire  and  they  were  in  simple 
series.  From  this  tbe  third  wire  is  often  called  the 
'•  balancing  wire." 

The  next  development  of  the  parallel  systems  is  found 
in  the  Cve-wire  system,  and  ae  the  three-wire  permitted 
double  the  pressure  that  was  used  in  the  simple  parallel, 
and  hence  an  extension  of  area,  so  the  five-wire  system 
permits  double  the  pressure  that  is  used  in  the  three-wire 
system,  and  hence  a  still  further  extension  of  area.  In 
thia  system  the  dynamos  work  at,  say.  400  volts,  three 
wires  being  placed  between  the  two  outer  wires,  thus 
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making  five  wires  altogether.  Lamp  circuits  requiring 
too  volts  or  so  can  thus  be  taken  off  any  two 
neighbouring  wires  out  of  the  five;  if  200  volts  is 
required,  the  circuit  is  taken  off  any  two  alternate 
neighbouring  wires ;  if  300  volta  be  required,  it  is  taken 
off,  say,  Ihe  outer  +  main  and  tbe  fourth  wire  and 
so  on.  There  are  thus  four  circuits  of  100  volts  in  the 
five  wires  taken  resjjectivoly  off  the  +  main  and  the  second, 
the  second  and  the  third,  tbe  third  and  the  fourth,  and  tbe 
foortfa  and  the  -  main.  Every  circuit  must  have  some  lamps 
connected  on,  and  these  should  as  far  as  possible  be  distri- 
buted equally  between  the  four  circuits  so  as  to  obtain  an 
equalised  load,  so  in  reality  these  four  circuits  are  all  in 
series,  and  so  make  up  the  400  odd  volts  that  exist 
between  the  two  outer  cables 

Parallel  nystonu  are  mostly  designed  for  110  volts 
pressure  at  the  distributing  centres,  Iwcatiio  105-volt  lamps 
arc  mostly  used,  and  the  other  five  volts  is  a  margin  for  fall 
of  pressure.  This  explains  why  in  Fig.  29  the  dynamos  are 
of  220  volu,  and  the  two  circuits  of  110  volts  each: 
hence  in  the  five-wire  system  tbe  <lynarao3  are  worked 
usually  at  440  volti,  giving  four  circuiu  of  IIO  vol'- 
In  Fig.  30  the  five  wires  are  not  all  ken* 
out  the  supply  dtttriot,  but  th&  dia;^ 
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sent  tbe  met^iod  of  supplying  two  districts  that  are  close 
together,  and  both  a  little  distance  away  from  the  csDtral 
■tfttioo.  Two  dyoamcs  of  HO  volU  preasnre  are  ahowa  iti 
parallel — A  is  the  positive  cable,  and  B  is  the  ne^^ative ; 
and  OD  account  of  the  pressure  tieing  much  higher  ihun 
a  simple  pandlel  iiyst«o),  the  current  flowing  through 
them  ia  much  I  en,  and  conioquontly  the  tine  and 
weight  of  the  cables  am  considerably  less,  which  is 
a  mutter  of  paramoont  importance  when  distance  has 
to  bo  considered.  When  they  reach  the  two  disLricta  to 
be  supplied,  a  thiid  wire,  C,  i»  introduced,  the  +  cable 
and  the  third  wire,  C,  auppIyinK  one  dixtrict,  wbilitt  the 
negative  cable  and  the  third  wire,  C,  supply  the  oth«r 
district.  We  have  now  a  prflwiirv  of  230  volti  in  each 
dialtict,  and  ^fcain  a  third  wire  is  added,  one  to  each  dis- 
trict, Uiii)i  mnking  a  total  of  five  wires  in  all,  each  beinp 
at  diSuroiit  pressure.  In  the  left-hand  district  two  lamjj 
circuits  can  now  betaken,  each  of  110  volts.  Circuit  /- 
being  taken  from  the  middle  wire  and  A,  A  iit  at  a  ]ires- 
ann  of  440  volts,  the  middle  wire  will  have  a  iirvssure  of 
830Tolts,aDd  the  difTercnce  is  110  volts.  Similarly,  circuit  a 
takes  the  dilTerence  between  the  middle  wire  and  C,  that 
330  -  220=  1 10  volts  as  before. 

Passing  along  to  the  right-hand  district,  we  can  in  a 
similar  way  take  ofF  two  more  circuite,  c  and  J,  ench  having 
1 10  volts,  the  last  circuil,  d,  taking  the  difference  between 
1 10  and  0  —  1 10,  so  that  the  circuits  and  thoir  lamps  are 
all  in  series  between  A  and  B,  and  thus  have  a  working 
pressure  ot  4-10  volu.  Great  lloxibility  of  distribution  can 
thus  be  obtaiiuHi  from  the  use  ot  a  6v«-wir6  syalem  ;  it  ia 
certainly  complicated,  particularly  when  the  five  wires  are 
carried  np  to  the  lamp  drcuits,  and  on  that  account. 
toother  with  the  extra  ez|>enBe  in  dealing  with  such 
complications,  is  at  a  disadvantage  as  compared  with  simple 
panillol  wires  of  a  high-pressure  alternating  current. 

When  feeders  are  used  in  the  five-wire  system  they  are 
connected  to  the  two  other  wires,  there  bein^  three  inter- 
mediate wires,  so  that  in  Fig.  28,  if  the  middle  wire  were 
replaced  by  three  wircK,  and  the  pressure  of  the  machines 
dunged  froui  200  to  400  volts,  that  would  give  an 
illuBli^tion  of  this  mothod  of  supply. 

The  low  or  wsete  of  electric  CTiergy  along  a  pair  of  mainti 
ia  a  very  diflerent  thing  from  the  mere  loss  or  fall  of  pres- 
sure, and  carvful  distinction  must  be  made  t>etween  the 
two,  because  the  latter  dejiends  simply  on  the  current  and 
the  resistance  of  the  mains,  denoted  by  C  R,  while  the 
[ormcr  depends  on  the  sciuare  of  the  current  and  the  re- 
sistance, denoted  by  C  R.  We  will  now  investigate  what 
results  are  obtained  when  a  pair  of  mains,  or  feeders, 
undergo  various  conditions  of  working  whilst  the  electric 
power  received  by  them  remains  the  same,  it  be  in «;:  assumed 
that  none  of  the  electric  power  ia  used  along  thd  mains, 
but  the  whole  of  what  is  transmitted  ia  utilised  at  the 
far  end  of  Iho  mains,  so  that  the  cablen  under  conaidonition 
may  bo  lookod  n[K>n  really  as  "  feeders." 

The  following  will  be  assumed  aK  the  initial  or  normal 
condition  of  things  :  The  feeders  have  u  sectional  area  of 
one  square  inch  each,  a  diiitance  of  200  yards  (200  yards 
positive  and  200  yaidi  negative),  and  a  current  of  400 
amperes  flows  through  at  im  initial  pressure  of  100  volU; 
hence  the  current  density  is  400  amjiercs  [wr  square  inch, 
and  the  electrical  power  delivered  by  the  dynamo  into  its 
end  of  the  feeder  is  100  x  400  =  40,000watt«,  or  40  kilowatu, 
ThereJUstAnceofsncbapairforthoahovedistancooI  'iOOyards 
may  bo  put  down  at  01  of  an  ohm— that  is,  ono-hundrodth 
of  an  ohm,  being  at  the  rate  of  044  ohm  per  statute  mile 
when  taken  at  the  temperature  of  GOdog.  P.,  or  15'5deg.  C. 
Tho  increase  of  resistance  duo  to  the  current  may  be 
neglected,  because  it  is  only  very  small  with  a  low  current 
density  of  400.  Tho  toul  weight  of  copper  in  both  feeders 
tor  this  distance  is  208  tons,  or  4,6601b.  To  force  400 
amperoa  through  01  of  an  ohm  resistance  requires  '01 
X  400  -  4  volts,  so  that  the  pressure  at  the  farther  end  of 
the  feeders  will  be  06  volte,  two  volts  being  lost  in  the 
positive  feeder  and  two  in  the  negative,  hence  the  total  fall 
of  prseaure  is  4  per  cent.  We  can  now  calculate  the  losaof 
morgy  in  the  feedeis  by  multiplying  tho  fall  of  pressure  by 
the  cturent.  This  is  the  same  thing  as  multiplying  the  line 
reaiataiice  by  tbo  square  of  the  current,  because  C^  r  =  C  <r, 
wia/v  t^-Cr=h}}  of  rolta     Applying  this  to  the  above 


case,  we  have  4  x  400,  or  (400)=  x  -01  =  1,600  watts.  The 
total  energy  delivered  to  the  feeders  is  40,000  watts, 
the  quantity  received  at  the  end  of  the  line  is  36,400  watts, 
so  that  the  loss  of  energy  =  4  per  cent.  Doubling  tho 
pressure  and  using  the  same  current  density,  the  same 
power  can  be  transmitted  double  the  distance  for  the  same 
percentage  ot  fall  of  pressure  or  loss  of  energy ;  so  with 
200  volts  pressure,  the  feeders  need  only  have  a  sectional 
are  of  '5  square  inch  each,  and  tho  current  of  200  amperes 
can  thus  be  driven  400  yards. 

It  is  evidently  very  clear  that  when  the  percentage  of 
fall  of  pressure  or  loss  of  energy  must  be  confined  to  certain 
low  limits,  it  is  absolutely  necesjjary  to  employ  small 
currents  of  high  pressure  in  order  to  trannmit  or  distribute 
electric  |>ower  over  long  distances  oi-  scaitereil  districts. 

To  show  at  a  glance  how  the  loss  varies  under  different 
conditions,  Tabulation  20  is  prepared,  the  electric  powMT 
delivered  in  every  case  remaining  constant — via,,  40  kilo- 
watts. The  three  moat  important  vanables  being  (1) 
Eressure,  (2)  distance,  (3)  current  density,  when  these  are 
nown  the  rest  can  be  found. 
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Comparing  together  the  first  and  the  last,  it  is  seen  bow 
onormoualy  the  diataace  can  be  increased  by  usin^  high- 
pressure  currents,  the  loss  being  the  same,  the  weight  of 
cornier  being  the  same. 

hrom  these  6gtiroe  several  useful  rules  can  be  obtained  : 

(1)  With  current  density  and  distance  constant,  per- 
centage ol  loss  is  oc  inversely  to  pressure. 

(2)  With  current  density  and  |>ercentage  of  loss  con- 
stant, distance  ia  cc   to  [>resaiii-e. 

(3)  Wiih  current  density  and  preasurtt  constant,  per- 
centage of  loss  K   distance 

(4)  With  distance  and  percentage  of  loss  constant,  ourrout 
density  k   pressure. 

(5)  With  distance  and  pressure  constartt,  percentage  ol 
loss  at   current  density. 

(6)  With  pressure  and  percentage  ot  loss  constant, 
disUnce  is  x  inversely  to  current  density. 

(To  he  amtiniiot.  J 


ON    STANDARDS    OF    LOW    ELECTRICAL 
RESISTANCE/ 

IIY   PROF.   VIRIAMIJ  JONB^, 

The  preparation  of  standards  ol  low  electrical  resistance 
of  from  001  to  0001  ohm  seems  to  be  a  matter  of  some 
importance  at  the  present  time.  These  standards  ate 
already  in  request  among  engineers,  and  it  becomes  of 
interetit  to  consiiier  how  they  may  be  best  measured  to  a 
[lercentage  accuracy  comparable  with  that  with  which  the 
Standard  ohm  is  knowa 

Such  standards  of  low  resistance  may  bo  derived  by 
potentiometer  methods  from  the  standard  ohm  by  a  series 
of  downward  steps.  But  this  is,  from  one  point  of  view, 
roundabout.  The  method  of  measuring  tho  ohm  that  seems 
in  all  its  details  moat  accurate  is  that  of  Lorenz.  In  this 
method  the  ohm  itself  is  derived  from  the  measurement 

*  t'aper  read  before  the  British  Association. 
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o(  a  amatl  TOHi«tance.  It  is  eimpl^  RO'ng  up  and  down 
a^in  to  prcparu  from  tbe  obm  so  derived  the  rsqnired 
Bm^l  lesistaDce  sUudaide,  and  it  is  more  direct,  uiid  nioi-e 
accuretfl  to  measure  the  latter  directly  in  alHtoiute  nieusura. 
In  LoreRii'imethodainetiilHc^iKcFig.  l.ismade  tort)tat« 
in ibe  moaii  [iIuik!  of  a coaxi^il  stnndard  coil.  Wiros touching 
the  centrv  and  circumfurencc  of  the  disc  are  led  to  the  ends 
of  the  rciintAnca  to  bo  meaaured,  and  the  same  current  is 
[Mssml  through  this  resistance  and  the  Standard  coil.  The 
connections  bein^  rightly  made,  we  may,  by  varying  either 
the  rate  of  rotattoii  of  the  disc  or  the  reRistance  measured, 
so  arrange  malterii  a*  to  buvo  no  change  ol  ciirretit  in 
tbe  eirciiit  of  the  di.sc  and  wires  joining  it  to  the  ends  of  the 
reitiiitance,  when  the  direction  of  the  ciirront  through  the 
resistance  and  the  standard  coil  ii;  chan^-ed.  When  this 
arrangement  Is  otreutod,  there  ia  a  balance  botiveen  the 
E.M.F.  due  to  the  motion  of  the  disc  in  the  magnetiu  field 
of  the  current  in  the  xtatidard  cuil  ami  tbe  diflvreuce  of 
potential  at  the  ends  of  the  ro«istaiico,  due  to  the  current 
traversing  it,  If  this  ndjustmotit  bo  mailo,  ne  wilt  say 
that  tbe  appAmtus  is  in  an  equilibrium  position. 


R 
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coefEcient  of  mutual  induction  of  the  standard 
coil  ami  the  circumference  of  the  disc  ; 
=  the  rate  ol   rotation  of   the  disc  (number   of 
revolutions  per  second) ; 
I  he  resistance; 
=  tbe  current  through  the  standard  coil  and  tbe 
resistance ; 
then  in  an  equilibrium  position 

M  n  y  =  B  7,  or,  R  =  M  n.» 

I  do  not  think  that  electricians  have  as  yet  realised  the 
accuracy  and  ea«e  with  which  absolute  mvasurements  of 
resistance  muy  bo  made  by  thin  method. 

First  lot  u*  consider  accuracy.  The  absolute  measure- 
ment* involve  measuring,  Qrst,  the  coefHcient  of  mutual 
induction  of  a  standard  coil  and  the  circumference  of  the 
rotating  disc,  and,  secondly,  the  rate  of  motion  of  the  disf. 
Now  it  lies  well  within  the  resources  of  modern  mechanical 
engineering  to  make  a  standard  coil  and  disc  of  dimunsiona 
known  to  an  accuracy  considcnibly  greater  thun  I  in 
10,000,  the  coil  being  eonstnictod  of  a  single  layer  of  wire 
wound  in  a  screw  thread  cut  in  a  cylinder  of  large 
diameter,  and  the  measurement  of  the  rate  of  motion  to 
equal  accuracy  is  a  simple  matter.  There  i*  difficulty  in 
maintaining  a  rate  of  rotation  constant  to  this  figure  for 
four  or  five  minutes,  but  with  tbe  closest  attention  to  the 
lubrication  of  all  the  heariiigs  thin  also  might  be  acuom- 
plisbed.  8iich  conxtiincy  is  well  worth  striving  for,  as  the 
ease  with  which  muasurcmvntN  of  resistance  can  bo  made 
by  the  method  largely  depends  upon  it,  and  this  brings 
mo  to  the  second  point  I  mentioned — viz.,  the  facility  with 
which  accurate  measurements  may  be  made  with  a  well- 
constructed  Loretix  apparatus. 

1  do  not  propose  on  this  occasion  to  enter  into  the  details 
of  the  melhoil  I  have  luloptct]  in  making  the  measurements, 
tie  results  of  which  I  have  presently  to  bring  before  the 
section,  but  it  will  bo  perhaps  of  interest  if  I  say  a  word 
or  two  about  the  time  measuramcnt. 

In  meamring  a  rosisiauce  we  have  to  find  the  rate  of 
rotation  corresponding  to  an  equilibrium  position.  It  is 
easiest  in  practice  to  determine  this  by  interpolation  from 
two  determined  rates  of  rotation  (near  to',;ether,  and  respec- 
tirely  tlower  and  faster  than  the  required  rate),  and  tbe 
ftalranometer  deflections  corresponding  to  them,  so  that 

"  "•  PkU.  Tnm4.,  18S1,  Ap.  i 


«ach  determination  of  resistance  involves  no  determination 
of  galvanometer  deflection  and  of  the  rates  of  rotation 
corresponding  to  them. 

In  order  that  the  galvanometer  deflection  may  be 
obtained  with  sufficient  accuracy  from  a  limited  number 
of  reversals  (in  my  observations  the  number  has  been 
almost  uniformly  33,  taking  about  four  mimitea  in  each 
case),  the  brush  n-t  the  circumference  of  the  disc  needs  to 
be  perforated  an'l  to  be  supplied  with  a  constant  stream  of 
mercury.  Such  a  brush  in  its  best  condition  almost 
entirely  eliminates  the  continual  jerking  of  the  galvano- 
meter needle,  consequent  in  thermo  electric  changes  at  the 
point  of  contact  of  brubh  and  disc.  A  multiplication  of 
s  11  cb  brushes  at  three  or  four  points  of  thocircumforcnce 
would  do  this  more  com]>I<:tuly. 

During  the  four  or  live  minutes'  run,  the  rate  of  rotation 
it  referred  by  a  etroboscopic  method  to  a  suitable  tuning- 
fork  provided  with  riders  maintained  in  vibration  elec- 
trically. Tbe  observer  at  the  fork  uan  shunt  more  or  loss 
current  through  tbe  electromotor  driving  the  disc,  and  in 
this  way  maintains  the  rate  of  rotation  as  constant  as  ho 
can.  lint  though  the  electrically- maintained  fork  is  useful 
for  purposes  of  control,  it  cannot  bo  relied  on  to  give  us 
the  rate  of  rotation.  Its  vibration  period  is  not,  within  my 
exiieriencu,  constant  to  the  degree  of  accuracy  required.  If 
stopped  and  sol  going  again  it  may  start  with  a  period 
difference  by  several  ten-thousandths.  No  previous  deter- 
mination of  the  period  of  tbe  fork  could,  therefore,  l>e  relied 
on  to  give  us  the  rate  of  rotation,  though  onco  started  ths 
fork  goes  sufficiently  uniformly  to  give  us  a  means  of 
control. 

Accordingly  it  is  necessary  to  measure  the  rate  of  rota- 
tion during  each  run  white  the  galvanometer  observations 
are  being  made.  The  rotating  disc  is,  therefore,  by  means 
of  an  eccentric  attached  to  its  axle,  made  to  record  its 
revolution  on  tbe  laiise  of  a  Bains  electro  chemical  tele- 
graph instrument  side  by  side  with  the  record  of  the 
standard  clock.  We  have  thou  a  time  record  exactly 
correaponiling  to  the  period  of  observations  of  the  galvauo 
meter  deflecting.  During  tho  run,  then,  we  have  simul- 
taneously the  oDsorvor  at  ihc  galvanometer  calling  out  tbe 
galvanometer  deflections,  and  l&e  observer  at  the  tnning.fork 
controlling  the  sjieed,  while  the  liains  instrument  records  it, 
I  have  made  in  this  way  a  number  of  measiirenionts 
during  the  months  of  July  and  August  i>[  a  standard 
resistance  approximately  '0005  ohm,  prepared  last  year  by 
my  assistant,  Mr.  Harrison,  and  a  student  in  my  laboratory, 
Mr.  Parker,  with  the  following  results  : 

July  17,  moming  UOOTiOOIK 

„      ,,    Bfternoon. ..^,. ,.....„...      (XKiSOOlS 

„      19,  lliotning  __..; 00050015 

Au|;.   3,  afternoon „ -00050020 

,.        3,  morning  'OOOS0021 

,,        i.  morning ..„..»....».._ -OOOSOOIO 

,,       4,  ttfiernoon -OOOSOOIS 

„        5,  moming -txtormii 

,,        fl.  moming    ■(IcjdSOWii 

,,       0^  a(t«raoon.» ...,..».m.     ttOOSOOlS 

■175 
Uean    _...._ -00050017 

that  maximum  divergence  from  tho  mean  is  '00000004  ia 
about  1  [mrtin  12,000. 

Mr.  Crompton  has  been  recently  issuing  standards  of  low 
resistance  made  of  manganin  sheet,  and  be  was  kind 
enough,  at  my  suggestion,  to  send  me  one  for  measurement 
towards  tbe  end  of  July.  It  was  prepared  in  bis  laboratory 
as  a  derivation  from  the  Inleruational  ohm  by  means  of  his 
potentimeier.  Its  value  so  given  was  -00050175  at  23deg.  0. 
Ila  temperature  coefficient  appears  from  Mr.  Crompton's 
measuremetits  to  be  so  smalt  that  we  need  hardly  consider 
it  for  our  [>resent  purpose.  My  measurement  of  this 
statidard  wits  as  follow*  : 

Jalf '29,  moming  -00050219 

Aug.   I,  iQoming  „„, „     tlOOfiOSSS 

„      I,  alierooon ..,..,. -OOOOOSIB 

„     2,  moraiiig -OODOOaM 

Mean „ 41V0 

Mr.  Crompton's  vaJae .,..■■..    'OOnw* 

Difference   _ 

is  about  \  \mA  m  \  jVifi 


I 

t 

I 
I 


I 


I 


I 


Mr-  Orompton'a  reaistence  ia  a  rectangnlar  sbeet  of 
nunguiin,  unA  tbe  potential  terminals  ara  two  Rcrews 
inaerted  at  a  auitable  diatanca  ajurt  in  tbe  mMltuni  Hue. 

CUBRKNT  TkRMXNALS. 
The  Mr««iare'not  eoldered.     I  thought  it  would  be  of 
intarMt  to  meamire  them ;  then  screw  them  up  again  and 
Tomeaisure  tbe  redetancs.     Tbe  results  were : 

Aug.  10,  isomlnK IMOOOaS)* 

„       afteniooQ   » — ..      -00050323 

•0O05M27 

Mean „ -OOOftOSai 

a  variation  of  about  1  |>art  in  500. 

I  meuured  them  again,  and  after  screwing  tliiim  once 
more  remeasurAd  with  tbe  tollowiog  rceulta  : 

Aug.  lltmombig ^ -000S03B8 

1.    12      „ - „....„     •00000403 

Me«n WIOWMOI 

wbicb,  conipikrod  wftli  tho  fint  value  "0006022,  gives  a 
variation  of,  rooghly,  1  part  in  300. 

Tbe  concliuion  is  that  if  Mr.  Crompton  desires  au 
accurac7  of  ^  per  cent.,  which  he  is  apparently  able  to 
obtain  by  hia  potentiometer  method,  bo  must  not  leave  his 

Kteotial  terminals  of  his    rosistanco  loose.     They  must 
•olderod  into  bis  plat«. 

In  making  those  measure  men  ta  my  direct  object  baa 
bero  to  obtain  an  accurate  and  ready  method  of  measuring 
tluee  low  resistances.  But  I  ibtnk  somotliing  more  than 
tbis  comes  out  of  them,  ft  would  bo  possible  in  the 
light  ol  our  present  oxporionco  to  construct  a  Lorenz 
apparatus  considerably  more  accurate  and  easier  to  use  than 
OD0  in  my  laboratory  at  Cardiff.  Such  an  apparatus  pkced 
Id  the  national  laboratory  of  which  we  have  beard  a  good 
deal  at  recent  meetingx  of  tbe  British  Atsucintioii,  aiinht 
with  advautHjiie  be  kept  in  constant  use,  nut  only  for  tbe 
calibration  of  low  resistances,  but  also  lu  embodying  in 
concrete  form  a  proper  ultimate  standard  of  electrical 
raststance.  We  have  not  in  our  electrical  standard  legiala- 
tion  given  full  credit  Lo  the  mechanical  engineer  for  whul 
he  ean  do  for  us,  and  I  think  that  a  cooflicient  of  mutual 
induction  arranged  as  in  tbe  Loronx  method,  so  as  to  bo 
easily  combined  with  a  timo,  would  afford  a  more  satisfactory 
ultimate  standard  of  resistance  than  any  wire  coil  or  coils, 
and  one  easier  to  use  for  purposes  of  ultimate  reference 
than  aoy  mercury  columns. 


ELECTRIC  UGHT-THBRMAL  STORAGE-UTILISA. 
TION  OF  TOWN'S  REFUSE.* 

BY  CLAITDH  CU.VM..   KKKI'. 

The  increasing  demand  for  electric  light  haa  been  the 
mean*  of  brin^nng  tbo  question  of  tbe  profititbie  disposal  of 
refuse  more  ptotuinently  before  the  public  during  the  lut 
two  years  than  at  any  preTJou*  time.  Not  a  week  pasves 
without  one  or  more  of  tbo  technical  journals  containing 
articles  on  the  subject  of  tho  title  chosen  for  this  paper. 
Rejwrts  on  electric  lighting  schemes  by  the  most  eminent 
of  our  engineers  usually  refer  to  it :  a  few  say  it  is  jioaaible, 
some  that  it  is  merely  probable,  others  again  that  it  is 
impoasible,  to  combine  the  two.  I  hope  to  show  that  it 
is  Dot  only  possible  but  piracticable  and  economical  to  light 
eiU«t  and  towns,  in  whole  or  in  pnrt,  by  burning  the  refuse 
aocumulatjooa.  But  without  Mr.  Ualpin's  system  of 
thermal  storan  nothing  of  any  magnitude  can  be  done,  as 
the  disposal  o7  tho  refuse  must  naturally  proceed  uniformly, 
and  tbe  demand  for  the  electric  li^'ht  obviously  varies 
during  each  moment  of  the  2i  hours.  Thermal  storage 
may  be  described  as  tbe  bank  :  it  receives  the  continuous 
but  irregular  earnings  of  the  destructor,  and  by  its  well- 
regulated  system  is  able  to  pay  on  demand  all  it  has 
received  to  its  regular  customeni,  meeting  their  varying 
requirements,  only  charging  a  small  percentage  for  the 
accommodation  it  bus  provided. 

I  puruose  first  to  deal  with  tbe  refiue  question,  the  dia- 
poaal   of  which  must  be  considered   {rrimarily   from  the 

tsUn<l;ioiRt  of  public  health,  and,  secondly,  from  tliat  of 
6naiH?9  :  mad  in  order  to  help  ua  to  come  M  a  cnnelution  it 
' Ayiwr  rmd  befmv  tbo  BrftUh  Aesocintioa. 


will  be  as  well  to  say  what  town's  refuse  oonsists  of :  Dust, 
ashes,  wood,  straw,  paper,  basketa,  bricks,  bottles,  tin  cans, 
old  boota  and  .ihoes,  bnisbes,  oyster  sheila,  old  clothes, 
scraps  of  oilcloth  and  carpets,  decaying  food,  dead  dogs 
and  cats,  cinders,  garbage,  etc.,  collected  from  the  markets 
(sometimes  dry,  frequently  very  wot);  animals  slaughtow] 
when  suffering  from  disease  have  also  to  bo  disposed  of. 

Means  nf  Disposal. — By  depositing  in  tips — auch  as  dis- 
used sand  and  gravel  pits,  quarries — and  filling-uji  low- 
lying  ground.  By  storing  in  a  field,  with  a  view  to  selling 
a  portion  during  manuriat  season  of  tho  year.  By  sorling 
and  xifttng  out  the  breei^e  cinders  and  fine  ash  (this^operation 
is  usually  performed  by  women).  I  think  neither  of  then 
methods  of  disposal  can  be  said  to  comply  with  the  require- 
ments of  public  health,  and  in  ordor  to  show  that  it  i*  a 
failure  financially,  we  have  only  to  turn  to  tho  reports  of 
the  sanitary  authorities.  One  I  bare  in  mind  received 
£7,000  annually ;  it  now  has  to  pay  double  this  amount  to 
dispose  of  it  in  various  "  tips." 

Destruction  by  fire  completely  complies  with  the  require- 
ments of  public  health,  and  destructors,  if  properly  eon- 
struoted  and  managed  with  ordinary  care,  can  bo  erected 
in  or  quite  close  to  cities  and  town  without  causing  tho 
least  complaint,  and  can  be  made  a  success  6nancially.  The 
late  Mr.  Alfred  Fryer  invented  the  furnace  known  as  "  tbe 
destructor."  He  not  only  designed  and  patented  this 
furnace,  but  coined  the  word  "  destructor,"  and  registered 
it  as  a  trade  ■  mark.  His  furnaces  have  been  erected  in 
between  40  to  50  different  towns,  and  have  successfully 
dealt  with  all  descriptions  of  refuse,  the  midden  contents- 
sewage  sludgo  from  precipitation  tanks  mixed  with 
refuse,  and  with  dust  ■  bin  contents,  which  is  the 
easiest  of  all  refuse  to  burn.  I  am  aware  other 
furnaces  have  been  erected  in  a  few  towns,  and  un- 
fortunately have  been  called  by  tbe  same  name.  The 
essence  of  Mr.  Fryer's  [Mtcnt  is  tbe  sloping  hearth  and 
grate,  and  the  arrangement  for  feeiling  or  ohaiging  the 
furnaces  at  the  back,  and  the  clinkering  or  cleaning  of  tho 
fii'os  at  the  front.  In  this,  everyone  who  attempts  to  erect 
furnaces  for  this  purpose,  and  who  have  met  with  any  degree 
of  success,  have  copied  Mr.  Fryer's  idea,  only  varying  in  some 
slight  details.  Reports  have  lately  appeared  in  praise  of 
some  of  these  alterations,  but  older  students  of  the  subject 
will  remember,  10  to  14  years  ago,  most  of  these  arrange- 
ments were  tried  and  abandoned — for  one  reason,  the; 
failed  in  their  action  owing  to  the  character  of  tbe  refuse 
at  that  time :  it  wjis  collected  at  poriods  varying  from  once 
a  month  to  once  in  12  months,  from  deep  middens,  gene* 
rally  saturated  with  slops,  urine,  excreta,  etc.  Tbe  water- 
carriage  system  haa  disposed  of  this  difQcuIty,  but  has  left 
with  US  yet  another — viz.,  the  enormous  cost  for  repairs  of 
the  furnaces.  Those  features  of  the  fiirnaces  most  discussed 
at  the  present  timo  are  automatic  feeding  of  the  Qres  and 
forced  draught.  Automatic  feeding  will  not  be  a 
success  so  long  as  refuse  consists  of  tbe  viiriety  of 
material  I  have  mentioned.  It  may  be  stated  that 
one  fire  will  need  to  be  cleaned  of  the  clinkor,  etc., 
and  recharged  in  lees  than  20  minutes,  while  the  next 
charge  will  take  from  one  to  two  hours  to  bum  off.  Auto- 
matic feeding  of  the  lires  may  be  more  or  less  successful  if 
the  refuse  is  sorted  and  screened,  and  only  the  cinders  are 
burnt,  but  the  cost  of  this  screening  operation  makes  it 
prohibitive  (Sir  Spencer  Wells  says  too  system  is  born  of 
a  spurious  economy  at  tho  cost  of  human  life),  and  tbe 
material  moat  difficult  to  deal  with  is  still  loft  to  be  disposed 
of.  It  is  jierhapB  not  too  much  to  say  that  more  complaints 
are  made  about  automatic  stokers  working  ordinary  fur- 
naces than  about  any  other  class  of  machinery  in  thia 
country,  and  these,  it  must  be  noted,  used  screonwl  and 
carefully  selected  coal.  I  believe  the  nearest  approach  to 
this  object  is  to  be  found  in  Brodie  and  Bou!nois's  patent 
charging  apparatus.  I  shall  describe  it  in  the  wiuds  of 
the  city  engineer  of  Liverpool.  The  apparatus  consists  of 
a  wrougbuiron  truck  5ft.  in  width  by  3ft.  in  depth, 
and  of  such  length  as  will  cause  it  to  be  of  sufficient 
capacity  lo  hold  not  less  than  12  hours'  supply  for 
the  two  cells  which  it  commands.  This  truck  moves 
along  n  pair  of  rails  laid  across  tbo  top  of  the  dettrnctor, 
and  is  capable  of  being  worked  by  ono  man.  The  truck 
is  divided  into  com^artmonts  holding  a  charge  in  each, 


and  provided  with  a  pair  of  doort  at  the  bottom  opening 
downwanU,  which  are  lumiorted  by  *  ceri««  of  enull 
vheeU  running  on  u  ceiitnil  rail.  A  Bpoclail  foodine  open- 
iDf;  in  the  rcverborittury  arch  of  the  cell  of  the  fuU  width 
of  the  truck  (5ft.),  nnd  placed  immediately  over  the  drying 
hearth,  u  constructed  of  a  firebi-ick  arch  fitted  into  a  frame 
capable  of  being  moved  backwanla  and  forward.i  by  mean* 
of  a  lever  ai  ran  demerit.  The  truck  when  empty  i*  brought 
under  the  tipping  platform,  and  the  carts  tip  their  contents 
directly  into  it ;  and  nhcn  it  is  required  to  feed  one  of  the 
cells,  tho  truck  is  moved  along  ao  that  one  of  the  diviaions 
is  immoiliatoly  above  the  feeding  opening,  and  ihe  wheel 
holding  up  the  bottom  doors  rests  upon  the  central  rail, 
wbicfa  ie  continued  over  the  movuble  covering  arch.  Then 
the  movable  arch,  actuated  by  the  lever,  is  rolled  back, 
relfloaing  tlie  doors  and  discbar^ng  the  contents  into  the 
cell,  to  that  no  handtiof!  of  the  refuse  is  required  from 
tipping  to  feeding.  This  arrangement  provides  portable 
atonigB  for  a  large  quantity  of  maturi:t!,  and  entirely  does 
away  with  the  necessity  for  the  ahovelling  and  handling. 

Forcrd  Ihaiiffht. — I  find  this  was  claimed  in  the  original 
patent  of  Mr.  Fryer.  It  has  been  a|iplied  in  several  ptaoes 
where  the  chimney  has  not  Iwen  of  the  right  design,  and 
it  has  answered  fairly  well.  At  fiirmingbam,  steam-jot* 
have  been  in  use  teveral  years,  and  extended  tests  have 
been  made  both  with  jets  and  fan  blasts.  The  manager 
has  come  to  the  conclusion  the  best  results  are  obtained 
by  the  latter.  At  Bradford,  sleam-jeta  blowing  into 
large  pipes  have  been  tried,  and  have  lately  been 
abandoned  on  several  of  the  furnaces,  and  jets  more  after 
the  design  of  those  in  use  at  fiiiddersdeld  have  been  sub- 
stituted ;  while  at  Battcrsea  the  jets  first  used  at  Bradford 
were  tried  and  failed  to  give  as  good  results  as  natural 
draught.  Another  point  muchdebatedariseaovertheadoption 
of  Jones's  fume  cremator.  Groaaiy  exaggerited  statemerila 
have  bebu  made  as  la  the  coat  of  working  this  adjunct  to  the 
destructor.  Without  entering  into  this  question  ut  the 
present  time,  and  as  in  the  future  boilers  will  almost 
invariably  bo  placed  in  destructor  flues,  objections  arising 
from  cost  of  working  fall  entirelv  to  the  ground,  owing  to 
the  fact  that  the  beat  generated  by  ita  use  can  be  satis- 
factorily employed. 

Time  will  not  permit  me  to  go  further  into  the  detail  of 
the  construction  of  the  furnaces,  so  I  will  now  proceed  to 

a've  you  an  idea  as  to  the  calorific  value  of  the  roftise. 
OBt  extravagant  statements  have  been  made  about  this. 
1  have  only  to  refer  you  to  what  I  previously  said  refuse  is 
eomjKised  of,  and  to  remind  you  no  two  cartloads  contain 
exactly  the  :iame  proporitona.     Statement*  have  appeared 

frofuK»ing  to  give  the  exact  composition  of  I.>iindon  dust. 
[  ibc«o  statements  were  the  result  of  a  whole  year's  collec- 
tion, one  might  look  to  them  for  guidance.  It  has  also 
been  stated  in  the  public  press  that  the  calorific  value 
of  average  refuse  is  equivalent  to  4ib.  of  waisr 
evaporated  [ler  hour  per  lib.  of  combustible  matter 
in  the  refuse  from  and  at  S12deg.  F.,  and  it  has 
also  been  staled  elsewhere  the  same  quantity  of 
rtfos*  will  evaporate  0'01116lb.  of  water  from  and  at 
312deg.  F.  The  one  amount  exceeding  the  other  100 
tinies  I  This  great  discrepancy  is  due  to  the  total  absence 
any  reliable  and  scientific  information  obtained  by  pro- 
BDgad  and  accurate  ezperimenta.  The  better  result 
'  referred  to  was,  I  believe,  obtained  by  burning  a  few  toos 
of  refuse  under  exceptionally  faviiuruble  conditions  totally 
inapplicable  to  general  use.  There  aiijwars  some  reason 
for  wliering  the  lover  figure  is  duo  to  very  inaccnratn 
meatorements.  The  collection  of  refuse  is  so  arianged 
that  the  destructor  receives  the  refuse  of  one  jtarticular 
portion  of  its  district  on  one  particular  day  of  the  week. 
Each  portion  of  a  district  will  probably  give  a  distinctly 
different  quality  of  refuse  to  tliat  of  its  neighbouring  portion, 
eonscquently  the  calorific  value  of  the  refuse  culleoled  on  a 
Tuesday  will  vary  from  that  collected  on  Wednesday,  but 
the  total  heat  generated  by  the  destructor  during  one 
week  will  be  very  nearly  eijiul  to  that  generated  in  the 
'  Jlowing  or  preceding  week.  Hence,  if  the  dust  is  collected 
ekly  from  duet  bins,  th«  week  is  the  time  in  which  the 
Fcomptete  cycle  of  changes  in  temperature  takes  place  in  the 
^  destructor  fires.  The  leaulu  that  on  bo  uken  from  one 
week's  working  are comjiaTable  to  a  single  stcament^ine  in- 


dicator diagram.  We  all  know  the  danger  of  deducing 
much  from  a  single  indicator  diagram.  Careful  observers 
are  not  satisfied  unless  they  take  a  number  of  such  dia- 
grams and  deduce  tbetr  results  from  the  mean,  because, 
under  ordinary  woiking  conditions,  the  load  varies 
throughout  the  day,  Now,  under  normal  conditions  the 
work  of  the  destructor  varies  from  summer  to  winter. 
consequently,  to  obtain  really  reliable  avonige  data,  the 
result  of  one  complete  year's  working  must  bg  acquired. 
Fortunately,  the  dust  production  and  the  electric  light 
requirements  vary  in  somewhat  similar  proportions 
during  the  summer  and  winter.  The  data  of  trials  of  the 
most  recent  type  of  destiuotors  have  not  yet  been  completed, 
and,  therefore,  under  the  circumstances  I  may,  iwrbaps,  be 
excused  for  referring  to  trials  of  older  destructors  which 
have  not  been  made  generally  public.  At  Birmingham  the 
average  evaporative  )>ower  of  lib.  of  refuse  has  been  found 
to  be  equal  to  the  evaporation  of  l'791b.  water  per  hour. 
The  refuse  was  burnt  in  furnaces  of  different  types,  and 
this  result  ii  the  average  of  the  whole  burning  during 
several  years.  At  Warrington  a  difTerent  class  of  refuse 
has  to  be  destroyed,  where  the  evaporative  power  was 
found  to  be  1471b.  water  per  lib.  of  refuse.  I  mention 
these  two  cases  to  indicate  how  great  may  be  the  difference 
in  the  calorific  value  of  refuse  collected  in  different  towns, 
and  it  tends  to  prove  that  each  town  must  be  considered  on 
its  own  merits. 


lOAD  CUSVCS    HHSmaiOH  aovtr  tuemo  lunoii 


DiAdRAM    No.    I. 


I  should  like  to  draw  attention  to  the  preference  some 
engineers  at  the  present  time  are  giving  to  complicated 
mechanical  arrangements  in  the  furnaces.  I  cannot 
emphasise  too  strongly  that  the  design  of  furnaces  for 
burning  refuse  should  be  of  the  utmost  simplicity  and 
durability.  The  stoppage  of  a  town  destructor  on  account 
of  repairs  or  some  trifling  breakdown  in  the  machinery, 
even  for  a  few  hours,  completely  disorganises  the  whole 
sanitary  arrangements  of  a  town,  and  when  in  addition  to 
this  drawback  the  power  which  would  have  been  generated 
to  produce  electric  light  falls  short,  a  whole  distnct  might 
be  thrown  into  confusion.  Destructors  can  and  have  been 
erected  in  such  a  way  that  they  have  never  ceased  work 
[or  seven  years,  day  and  night.  It  may  therefore  be  con- 
cluded that  sucb  destructor  would  at  all  events  not  require 
greater  stoppage  than  ordinary  boilers  in  use  in  central 
electric  lighting  stations. 

In  concluding  this  portion  of  my  paper,  I  wiah  it  to  be 
distinctly  nndcntooil  that  destructors  mutt  work  con-  fl 
tinuously  day  and  night,  uul  as,  apart  from  the  rjuality  of  V 
the  refuse,  the  heat  production  of  the  destructor  is  nearly 
uniform,  but  ia  not  in  the  most  utilisable  form  for  the 
generation  of  steam  for  motive  power  to  provide  olectridty, 
hence,  owing  to  the  irregular  demand  for  the  light,  thn  ni*- 
sity  for  the  application  of  Mr.  Druitt  Uali>i' 
thermal  storage. 

It  has  boon  attain\ite<l  in  vxvof 
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trioity  by  itiing  acciimuktoTa,  Their  he&vy  [irime  coat, 
great  space  occupiud,  Ibuir  co«Lly  iinti  rnpid  deprociation, 
their  omcicncy  of  only  SO  jier  c«nt.,  form  objectionable 
features  that  militato  heavily  against  their  general  adop 
tJon.  I  must  aik  you  to  look  for  a  moment  at  the  lighting 
curve  for  electrio  lighting.  The  same  ap|)lies  to  gui— if 
gaaometen  did  oot  exi*t,  the  itaji  induslry  woulil  bo  im- 
poMible,  owing  to  its  want  of  financial  (uccos*  duo  to  the 
enormoos  number  of  retorts  that  would  have  to  be  used 
to  provide  for  the  maximum  load,  and  to  the  fact  that 
theee  retorts  must  be  stopped  and  started  exactly  as  the 
demand  raiies,  thus  causiuj,-  tbem  to  be  subjected  to  ex- 
ceuivQ  wear  and  tear  owing  to  the  aiulden  heating  atid 
cooliii^  ill  udditioii  to  great  fuel  louos,  and  the  Uboui  of 
ttoIdDsbwQg  performed  in  a  most  uneconomical  way  Before 
proceeding  to  further  explain  Mr.  Dmitc  llalpin's  system,  1 
wish  to  call  your  attention  to  diagram  No.  1 ;  this  represents 
the  lighting  curve  for  Kensington  Court  station.  It  is  taken 
from  Mr.  Crompton's  paper  read  before  the  Institution  of 
Civil  Engineers,  and  is  an  average  curve  font  raid -winter  day. 
Eugincers  prefer  to  provide  boiler  power  sufficient  to  meet 
tbo  maximum  demand.  The  extremely  short  period  of 
this  duly  necessitates  the  laying  by  of  the  greater  jiortion 
of  the  boiler  plant  for  frequently  two-thirds  or  even  more 
of  the  2<  hours.  Not  only  is  this  an  objectionable 
practice  on  Financial  grounds,  but  the  con.ttiuit  banlcing-up 
andrelightingof  boilcrliresinvolvcsabcnvy thermal  loss.tho 
ma^niitudc  of  which  bns  probably  never  been  accurately  csti- 
mated,  in  addition  to  great  loss  in  efficiently  utilising  the 
labour  of  the  stokers ;  moreover,  the  quality  of  the  water 
supply  must  influence  the  life  of  the  boiler,  which,  in  an 
extetisive  boiler  plant,  will  probably  be  found  to  affect  divi- 
dends to  an  extent  not  yct  contempUted.  The  conditions 
of  ■  good  electric  ligfating  central -station  i>lant,  thorcfore, 
involve  the  reduction  of  the  boiler  power  to  a  minimum, 
and  the  omission  of  the  present  expensive  accumulator 
system,  combined  with  an  ample  supply  of  suitable  boiler 
feed-water.  After  studying  for  u  considerable  period 
the  principles  underlying  Mr.  Druitt  Hatpin's  thermal 
storage  system,  of  which  so  much  bos  been  said  and  written 
duriog  the  past  year,  1  have  come  to  the  conclusion  that 
ttiase  difficulties  can  be  overcome  by  its  adojition.  By  a 
fortunate  combination  of  circumstances  it  is  also  peculiarly 
adiinted  to  use  with  the  destructor. 

The  syitem  of  therm.xl  storage  contemplates  the  working 
of  a  sufnciont  number  of  boilers  during  the  whole  24  hours 
to  produce  the  moan  desired  amount  of  steam  and  deliver 
the  steam  given  off  into  reservoirs  of  suitable  strength  and 
capacity,  containing  sufScient  water  to  store  Up  ])art  of  the 
beat  in  the  steam  when  the  engines  are  working  at  a  tight 
load  or  when  stopped  to  store  up  all  the  heat  the  boilers 
ean  |>roduce.  The  boilers  are  preferably  workod  at  a  higher 
pressure  than  the  engines,  and  the  difference  of  pressure 
between  the  engines  and  the  boilers  is  necessarily  accom- 
panied by  a  difference  of  temperature,  and  having  a  large 
mass  of  water  available  at  this  higher  temperature  really 
constitutes  the  source  of  the  stored  energy,  thus  justifying 
the  application  of  the  title  uf  thermal  storage  to  the  system. 
It  is  well  known  that  the  majority  of  boilers  are  fed  with 
moni  or  less  impure  water,  but  in  the  thermal  storage 
system  the  impurities  are  deposited  in  a  place  where  tbey 
can  do  no  harm,  and  the  boilers  are  fed  with  clean  water, 
thus  avoiding  incrustation,  which  enlaiU  exj>euKivo  and 
im|ierfect  cleaning,  tbiu  obviating  the  loss  of  fuel  due  to 
deposit,  and  reducing  materially  the  wciu*  and  tear  uf  the 
boilers. 

Mr.  Ualpin'a  system  m&y  be  carried  out  in  whole  or  in 
part.  The  Jirst  achfiM  {cMled  sUam  sUirage)  contemplates 
tbe  heating  of  such  a  volume  of  water  rluring  slack  times 
by  the  excess  steam,  that  this  water  will  be  onlo  to  provide 
the  DMOasary  excess  of  steam  for  the  engines  during  heavy 
load,  and  thus  to  evaporate  such  portions  of  this  wntw  as 
the  boilers  are  not  able  to  cope  with.  It  will  be  found 
that  in  this  system  the  whole  of  the  excess  steam  gene- 
rated during  the  light  load  of  16A  hours  can  be  utilised  in 
beating  the  water  and  given  nack  again  in  sufficient 
quantity  during  heavy  lo«d  to  enable  the  boilera  to  be 
worked  uniformly  tbrougbout.  A  feature  of  this  scheme 
/»  th»t  »  aniforia  contimioaa  i«oA  is  contemplated.  (It  may 
bo  called  awyxirfy  f^m  /fcvwsa/  sioivye.) 


The  second  scfienie  {calleil  f"d  utoragr)  is  a  raaans  of  pro- 
viding the  boilers  with  clean  feed-water  at  the  temperature 
of  the  steam  in  the  boilers.  The  whole  of  tbe  fecd-watet 
needed  for  evaporation  during  the  24  houis  is  pumped  into 
storage  tanks,  and  during  the  light-load  period  of,  say,  i6J 
hours  it  is  raised  to  the  temperature  of  evaporation  by  tbe 
excess  steam  generated  during  this  light-load  period.  During 
heavy  load  the  boiler  can  be  supplied  with  feed-water  at 
the  temperature  of  the  steam,  but  the  fires  have  still  to 
8U])p1y  the  heat  necessary  to  produce  evaporation — that  is, 
to  add  tbo  latent  heat  to  the  steam. 

The  third  KlieiM  {ealled  comUiied  fttd  a'nd  stiam  storage) 
is  simply  a  combination  of  the  first  and  second  schemes, 
and  differs  only  in  tbe  period  of  delivery  a:id  temperature 
of  boiler  fced-wntor.  In  this  case,  the  whole  of  the  feed- 
water  is  delivered  into  thermal  storage  reservoirs  and 
heated  during  slack  load  to  the  required  temperature  of 
evaporation.  This  alto  la  a  complete  thermal  storage 
system. 

As  all  these  schemes  must  bo  reduced  to  figures  to  enable 
you  to  judge  of  their  practicability,  I  will  now  take  au 
instance  of  a  district  of  the  city  of  Edinburgh  for  which  I 
have  been  enabled  to  obtain  sufficient  data,  I  am  informed 
that  the  lighting  curve  before  referred  to  may  be  assumed 
to  represent  that  for  this  district  without  great  inaccuracy. 

Assume  that  feed  storage  tanks  oidy  be  provided  suffi- 
cient to  hold  the  whole  of  the  water  required  by  the 
engines  during  tbe  71  hours'  heavy  load,  and  that  this 
volume  is  healed  from  lOOdeg.  R  to  317deg.  F.=  llMb., 
the  [iressnre  at  which  the  engines  are  working  during 
slack  load.  Without  wearying  you  with  all  calculations 
(which  I  have  given  in  detail  in  the  appendix),  it  may  be 
seen  that  with  hot  feed  the  boiler  power  can  be  reduced 
22  per  cent.,  and  that  this  reduced  boiler  |>ower  will  only 
have  to  work  \\  hours  at  full  power,  or  the  equivalent 
thereof,  out  of  the  169  bourn  of  light  load.  Owiiis 
to  the  reduction  in  boiler  power,  the  total  prime  cost  of 
the  plant  with  feed  storage  tanks  is  almost  exactly  the 
same  as  if  boilers  bad  been  provided  to  do  tbe  whole  work, 
and  in  addition  to  this  the  necessity  for  extra  chimney  that 
would  be  required  by  those  boitei's  detached  from  the 
destructors  entirely  disapp&irs.  Working  oxiiensos  of  the 
plant  with  storage  tanks  should  be  Gonsidorably  loss,  owing 
to  the  more  regular  duty  wluch  is  imposed  upon  the 
boilers,  and  to  the  fact  that  incrustations  will  be  absent  in 
the  boilera.  As  all  the  necessary  beat  is  obtained  from  tbe 
refuse  burned  in  the  (lontrnctoi's,  the  whole  of  the  fuel  and 
labour  of  stoking  otherwise  required  is  obviously  saved. 

Secondly.  Assume  the  plant  fitted  up  with  thomul 
storage  tanks  and  feed  storage  tanks  on  the  lines  of  the 
third  scheme.  The  boilers  in  this  case  are  supposed  to 
work  at  2501b.  pressure  and  capable  of  meeting  the  average 
load  during  the  24  hours,  but  experience  has  shown  that 
the  high  pressure  will  not  cause  any  difficulty  either  in 
tbe  boilers  or  in  the  thermal  storage  reservoirs.  You  are 
no  doubt  aware  that  tanks,  Sft.  diameter  x  30ft  long, 
working  at  250ib.  pressure,  have  been  in  use  for  some  time 
for  creosotiug  purposes.  It  is  assumed  the  engines  work,  as 
before,  at  1151b.  iiressure,  and  from  the  figures  in  Uie 
appendix  it  may  be  seen  that  the  boiler  power  need  only 
be  one-third  of  that  required  if  no  thermal  storage  reser- 
voirs were  provided,  Referring  again  to  the  figures  in  the 
appendix,  it  will  be  seen  that  even  with  an  evaporative 
power  of  lib.  water  to  lib.  refuse,  and  allowing  401b. 
water  per  kilowatt,  that  ample  boat  can  be  generated  by 
the  destructors  by  the  burning  of  SO  tons  per  diem  to 
supply  the  whole  of  the  ate&m  for  such  a  central  station. 

I  have  shown  that  at  Warrington  the  average  evaporative 
p()wor  of  tho  refuse  throughout  the  year  is  l*471b.  of  water 
|ier  pound  of  refuse,  My  experience  in  this  mattiir  teaches 
mc  that  it  is  unlikely  the  summer's  evaporative  power  will 
bo  less  than  lib,  per  lib.  of  refuse  :  the  equivalent  figure 
during  the  winter  months  will  probably  approach  21b.  water 
per  lib,  refuse,  and  hence  you  will  notice  i  have  based  my 
calculations  of  tbe  evaporative  power  on  the  assumption 
that  summei'  refuse  is  supplied  to  the  destructor  lliruugbout 
tbe  year,  but  that  the  electric  light  is  produced  according 
to  winter  roquiromcnU.  I  may  observe  that  at  Liverpool 
the  duty  produced  by  the  boilers  in  the  winter  is  four  limes 
as  great  as  that  obtained  iu  summer, 
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In  concluding  this  paper,  I  tnajr  be  allovred  to  ezpnus 
tho  hope  that  your  iKitiencc  ba*  nol  bueri  overtaxed-  It 
will  readily  be  adniittoil  that  the  imporUnco  of  tbo  subject 
QBD  scarcely  be  nvuroxii mated.  The  varioug  opiuions  hold 
tj  engiiiuei^  aro  duiiblloRS  represented  amon<;«t  my  hearers, 
Mid  tbouKb  I  can  hardly  hope  to  bave  succeeded  in  con- 
vincing all  as  to  ibo  position  1  have  taken  up,  1  do  trust 
that  in  this  direction  something  has  been  done.  The 
subject  1  hope  will  be  favoured  with  the  beait  coiixtdciation 
&Dd  the  moat  incisive  criticixm  "f  all  the  suctii>ns,  its  it  is 
only  in  thia  way  the  truth  can  bo  arrived  at  and  thoroughly 
eitabliibed. 

Appendix. 

The  day  of  24  hours  may  be  divided  into  two  jierioda— 
ie.,  period  of  slack  load ;  periiitl  of  heavy  lo;id.  Period  of 
elack  load  amount  to  16!)  hours;  period  of  heavy  load 
amount  to  7-t  (.3.15  p,m.  to  about  10.20  p.m.).  It  ie  tniQ 
that  from  7.20  a.m.  to  about  9.40  a.m.  the  mean  load  ia 
llighUy  exceeded,  but  of  course,  so  far  as  storage  tanks  are 
coDcerned,  they  must  be  provided  for  the  grmttst  extesn 
toad  only. 

Second  Sehemt  (Frrd  SUimge). — Let  tbe  storage  tanka  be 
sufficient  to  hold  whole  of  water  necessary  for  engines 
during  7'1  hours  heavy  load,  and  that  this  volume  be 
hvatod  from  lOOdeg.  F.  to  347deg.  P.  during  slack  load. 
The  boilers  and  engines  work  at  115ib.  Now  the  maximuni 
rate  at  which  the  power  is  required  is  A9T  7  kilowatts,  or 
about  800  e.b.p.  The  mean  load  on  engines  =  1S7A 
kJlowatUi,  and  for  the  given  working  conditions  it  may 
fairly  !«  anKUmed  that  not  more  than  40lb.  of  water  per 
hour  ittT  kilowatt  will  be  consumed.  Hence  the  averaf^o 
water  consumption  per  hour  should  be  7,t>001b.  Total 
water  used  during  34  hours,  180,0001b. 

Ni>tf: — Without  storage  tanks  the  maximum  steam  to  be 

(upplicd  by  boilers  (597  7  x401b.  per  bour  =  23,908lb.  i»r 

hour  from  lOOdeg.  F.  at  347deg.  F. 

Maximum  heat  required  -=  23,008  (1,220  -  100)  thermal 

unita  per  hour  =  25,778,000  thermal  nnit«. 

Now  with  storage  tanks  delivering  food  at  347dcg,  F. 

Maximum  heat  iE<iuired  =  23,903   (1,220-347)  therma) 

unita  per  hour=  20,H73,O00  thermal  units. 

Hence  if  feed  can  be  supplied  at  347deg.  F.,  the  boiler 

L       JO-        -    20,873.000     „  „,„^ 
powers  can  be  reduced  in  ratio  ng  t-oT;,^  =0'7795  or 

2d,7i3,O0U 

by  22  per  cent. 
Next,     given     storage     tanks     for     heavy    load,    can 
ISO.OOOlb.  be  heated  from  lOOdog.  F.  to347deg.   F.  during 
Ifi-S  hour*  slack  load  ?     By  hypothesis  the  total  boiler 
power  i«  capable  of  furnishing  20,673,000  thermal  units 
per  hour. 
Daring  light  load,  16*9  hours,  the  boilers  have  : 
(1)  To  provide  latent  beat  for  engine  steam. 
(3)  To    raise    180,0001b.  water  from   lOOdeg.  P.  to 
347deg.  F. 
Area  UTidor  curve  during  the  light  load  =  0973  square 
inch,  length  of    base  =  2'64iD.,  therefore   mean   beat  ^ 
0-973 

=  0-3686in. 


264 


247 


The  scales    are   lin.  =  G3095   hours,  and   lin. 
kilow.xtts,  or  9,8801b.  water  per  hour. 

Hence  mean  boiler  duty  during  IG'9  hours  =  0  368G  x 
9,6801b.    water  per  hour  ^  3.6421b.   per  hour,  and  total 
water  daring  light  load  =  3,642  x  I4i'9  =  Gl,5501b. 

Thermal  units, 
Latent  beat  of    evaporation  of  61,3301b.  at 

347d6g.  F.  =  61,550x873  thermal  units  ...  =  53,730,000 
Raising   180,0001b.  247dcg.  F.  =  180,000  x 

34Tdeg.  F.  thermal  unite =  44,464,000 


Total  boiler  duty  duriug  16-9  botin'ltght  load 

in  thermal  uniU 98,194.000 

The  boilers  are  capable  of  giving   20,873,000  thermal 

units  per  hour  :  hence,  they  will  bave  to  work — ! ; 

'  -  ■       /  20,873,000 

bourse  470  hours  at  full  power  (or  the  equivalent  thereof) 

during  the  169  hours' light  load. 

IWi  Itttik  Ctipaaiy. — Water  to    bo    stored  =  water  of 
ftvapontioo  dnriog  7'1  boiura'  heavy  load. 


Area  enclosed  between  curve  and  base  line  during  this 
7-1  hour«=l-827in. 

r827 


Mean  heat  = 


area 


=  1-G459in. 


base       Ml 

l'6459  =  (1-645gx9.880)lb,  water  per  hoar->16,262lb. 
})er  hour, 
ToUl  wator  =  (16.262x71)  lb.  =  n6.46Slb. 
Assume  net  capacity  of  one  tank  =  75,0001  b.,  then  number 

of  tanks  =  11^:1^  ^  1  -54  Unks. 
75.000 

Allow  12  per  cent,  for  water  expansion  0-2  tank. 

Total  tanks  required  =  1  Ti4  tanks,  say  1  TS  tanks, 

Ufhtive  Cost  of  BoUer  Sdume  With  and  JVilluriit  Sl<ir<ige. — 
Without  storage,  boilers  must  bo  capable  of  evaporating 
from  lOOJeg.  F.  at  347deg.  F,  33,908!b.  per  hour,  and  must 
be  capable  of  yielding  about  800  e.b.p.  Assuming  cost  of 
water-tube  boilers  to  be  £3  per  electrical  horse-power,  then 
cost  of  boi!ers~£3,400. 

We  have  seen  that  with  storage  the  boilers  may 
be  reduced  32  per  cent,,  hence  cost  is  then   £1,872 

AOIowing  £S00  for  each  tank,  ftOO  x  175    875 

Total  cost £2.747 

For  a  small  scheme  such  as  this,  the  difTerence  in  first 
cost  is  not  great,  and  in  large  schemes  difference  is  in  favour 
of  tbermal  storage  system. 

Third  Si/stnn  (ComvUte.  Thermal  SUyragr  ami  Fetd  Sloragr). 
Boilers  work  at  250ib.,  and  are  etiRicient  for  average  load 
only.  Whole  feed  ie  supplied  daring  light  load,  and  the 
storage  water  at  406dcg.  F.  is  sufficient  to  contain  heat 
for  latent  beat  of  evaporation  for  excess  steam  during 
heavy  load. 

Available  range  of  temperature,  50deg.  F. 

Engines  work  at  1I51I>,,  or  3iTdeg.  F. 

Boiler  duty  during  light  load  compriaos  : 

1.  Heating  of  180,0001b.  water  from  lOOdeg.  F,  to 
347deg.  F.  (feed),  2.  Heating  storngotank  water  from 
347<leg,  F.,  to  40Gdcg.F.  3.  Evaporating  44,3491b.  water  at 
347deg.  K,  being  water  required  during  light  load  for  engines. 

The  excess  steam  to  be  evaput  ated  by  storage-tank  water 
is  shown  on  diagram  enclosed  between  red  curve  and  mean 
height  line. 

This  area  in  all  — 0*66  square  iacho41,73Slb.  water  to 
be  evaporated  at  347deg.  F. 

Total  heat  required -41,735x873  thermal  unite. 

Storage  water  in  tanks  =  41,735x873lb.  =  617.500Ih.j 

(Storage  water  only  falls  fi9deg.  F.  in  temperatore.) 

Number  of  tanks  required  for  steam  water  storage 
^617^0^^.23 

76,000 

Allowing  12  per  cent,  for  water  expansion,  about  nine 
tanks  aro  required.  For  feed-water  storage  we  have  seen 
about  175  tanks  are  required. 

About  11  tanks  in  all  are  necessary. 
Returning  to  boiler  duty  during  light  loail — 

Thermal  units, 
(1)    180.000  X  247  thermal  units  =  44,462,000 


(3 


1)   617.500 
)     44,349 


59 
873 


=  36.438,000 
«  38,712,000 


119,612.000 
Average  boiler  duty  =  8,981,000  thermal  units  per  hour. 

11M11^=  13-33  hours. 

8,981,000 

9395  (heavy  load  period). 

22-715  hours. 
During  the  24   hours  the  boilers  work  at  full  power  : 

22-7  hours. 

In  this  scheme  the  bailers  are  proportioned  to  give  187'5 
kilowatts,  or  about  250  e.h.p. 

Co»ti  of  thit  Sdieii\e. 
Eleven  storage  tanks  at  £600  each,  to  stand  2601b. 

per  square  inch,  and  to  conuin  7^,000]b.  watar...  £6,600 
Boilers  to  give  250  e.li.p.  at  £3  par  e.b.p.  plus  6  [ler 

cent,  for  extra  pressure 850 


S.\i£R» 


806        THE  ELECTRICAL.  ENGINEER,  SEPTEMBER  2d,  18S3. 


THE 

ELECTRICAL   ENGINEER. 

pabUshed  every  Friday. 
Prlee  ThrMpeuee ;   Post  Free,  Threspence  Rairpenny. 

Editorial  and  Publishing  Offlees  : 

1S9-I40,   SALISBOey    COUBT.    FLEET   STREET, 

LONDON.  £,C 


COIVXENTS. 


Kotw 289 

ElMbrte  Llg:ht  and  Power...  S93 
On  Suincliud*  of  Law  Else- 

tricnl  Hwiauuios 2M 

Elacliic    Ughti  —  ThornuU 

&tong«  —  OUliMlioii   ot 

Town'»  R«raM. 

ElftClriciU  Fapcn  Read  Bo- 

lon  Boolitm    A  of    the 

Britilb  A«M>oktion.  Itl93 
The      Devolopment      nnd 

TnuMuiiuioii    ot     I'ower 

trom  Central  Stations 


296 


301 


303 


Werrier  von  Siemens 300 

Gxperimcata  lor  Imprgvio^ 
the  CoDvtruotion  of  Ptm- 
ticnl  StAndards  for  Bloo- 

U'icol  Mouuromonta  'Htu 

El«ctrw  Lighting  of  PeMr- 

boiongb     308 

Fllcctric    LJgbtlng    Soliemo 

Ua  MoDinouth 3iW 

BuBineiu  Not«L 310 

Proviiiiorial  f atenta,  I8Q3...  312 
Com)i(tnieB'  Stoek  and  Shate 
List 312 


TO  CORRESFONDENTB. 
AU  Bightt  Itta«rved.  SeerduTiM  and  Mann.gfis  of  Companui 
an  imnted  U>  furnish  tu/tic*  of  Muiingn,  Ifjnie  of  Nrnv 
Shares,  Initallaiimif,  CtmUacta,  and  any  in/crmnivm 
connwltd  ivitk  KUctrical  Enginttring  which  raa^  be 
mttraUng  to  our  readfrt.  Inftntan  are  informed  thai 
imj/  acctmtii  of  thrir  inven/tivru  tubmilted  to  tM  wilt 
reeeive  ow  best  consideraticn. 

Alt  wmmimicaiitmt  intendtd  /or  the  Bdiior  should  be  addrfssed 
C.  H.  W.  BlOGS,  139140,  Salubtir^  COTtrt,  Flut  Strtttl. 
Londmt,  A'.C.  AnonytruMia  communuxttums  will  not  be 
noticed. 


TO    tOVBRTiaERft. 

/idwttisemenls  shoidd  be  addreiced  to  the.  Ptihiiiher,  139-140 
Salitbwy  Court,  Fleet  Street,  E.C..  and  should  reach  him 
nol  kUer  than  noon  of  Thursday.  Special  Tcrau  far 
a  series  tan  be  arranged  cm  appliealion. 

aiTUATIONS  VACANT"  ud  "WANT  PLIOEB"  Advcrtlie- 
Di«iita  will  ba  ohkrjtd  at  THREE  WORDB  for  ONE  PENNV 
■Ith  •  HlHIMUlf  oharjc  of  SIXPENCE. 


,T0    SUBURIBBRS. 

"Tm  EutCTRiCAL  ENOiNiutR"  ciiR  bt  had,by  Order,  from 
any  NeKsayeni  in  Town  or  Country,  and  at  the  various 
tt/im^  Stali<ms ;    or  it   can,  ii'  i>referred,   be  supplied 
t/rom  the  Office,  ott  the  following  ternu : — 


Unlldl  Kiaifilam it.     id.       ...     Sa.     txi. 

OthsT  PlacM 4s.  IIU        ...     9».     dJ. 

(Foil  Frco    Pnyable  in  AdFanoc.) 

fJhequu,  Pott  Office  and  Postal  Orders  /or 
and  Advertuanenti  should  be  made 
C.    H.   \V.    Bioos,    ISSI40,    Saiisbvry 


It  mpDUia 

...     ld>.    IM 

..      1»*.     (Ni 


Sitbsonptwnt 

payabls    to 

Court,    Fleet 


^€tt,   LandoTi,  and  be  crossed  '•  (Snum  Bank." 


BOUND  VOLUMES. 

fot.  XI.  at  imtBsisrKt  of  "  Thk  KLtt-Tuic*!.  Ksainaui  "  nan 
k  )tad  bomwf  in  Uut  eloth,  jitt  IdUrrd,  prict  Ss.  M.  Sntncr^ben 
'WM  Aah'  /Afif  <ncn  eopia  bound  for  S*.  M.,  or  eovtrt  for  buidi/ig 


WERNER  VON  SIEMENS. 
There  are  some  names  that  live  iu  history,  theie 
are  others  which  abomicl  for  a  season  and  arc  soon 
forgotton.  The  name  of  Siemens  is  one  that  will 
last,  hecaase  it  belongs  to  those  who  have  made 
history  rathvr  than  to  those  who  loom  largely  before 
their  generation  as  expounders  without  origination. 
It  is  not  oar  iutentiou  to  dwell  lengthily  upon  the 
personal  characteristics,  or  e%'en  the  personal 
work,  of  this  scion  of  a  celebrated  family — a  fall 
account  of  these  will  he  found  in  the  personal 
recollections  just  published  in  book  form  by 
Messrs.  Asher  and  Co.  If  we  attempt  to  consider, 
not  the  position  of  one  brother  bat  the  work 
the  bouse  of  Siemens  has  done  in  the  development 
of  electrical  engineering,  we  must  acknowledge  that 
it  has  over  been  in  the  forefront ;  that  by  its  brain 
power,  coupled  with  its  excellent  mechanical  exposi- 
tion of  that  brain  power,  it  has  done  more  than  any 
other  house  or  Snn  to  make  the  world  acknowledge 
the  possibilities  of  electricity.  Almost  the  first  para- 
graph of  the  book  above  referred  to  shows  the 
characteristic  moving  spirit  of  the  Siomeus  brothers. 
"Whether  physically,  mentally,  or  commercially, 
troubles  loomed  ahead,  they  met  them,  and  ener- 
getically repelled  them.  Werner  met  with  success 
in  driving  away  a  troublesome  gander,  because  he 
reasoned  that  his  father's  experience  was  right, 
though  hia  own  fears  might  lead  to  an  opposite 
conclusion.  The  young  warrior  scored  a  victory 
which  stood  him  iu  good  stead  in  after  years. 
When  reason  and  experience  said  a  thing  could  be 
done,  whenever  they  pointed  to  a  probability  of 
its  being  done,  no  stone  was  left  anturned  to 
succeed.  Brother  assisted  brother,  and  with  (he 
aid  of  HaLske,  whose  name  is  inseparably  connected 
with  that  of  Siemens,  the  success  has  been  great. 
Telegraphy  in  the  public  mind  has  given  place 
to  electric  lighting  and  transmission  of  power. 
Familiarity  with  it  has  led  to  a  depreciated  idea  of 
its  effect  upon  the  history  of  the  world,  but  to  those 
who  can  recollect  the  methods  of  communication 
before  the  end  of  the  thirties,  and  compare  the  then 
methods  with  those  now  so  common,  the  difference 
is  startling.  In  every  branch  of  telegraphy  the 
house  of  Siemens  has  taken  a  prominent  position ; 
but  let  us  consider  for  a  moment  what  it  has  done 
for  electrio  lighting  and  transmission  of  power. 
We  have  the  names  of  Pacinotti  and  Gramme 
continuously  before  us,  although  a  closer  attention 
to  history  would  show  that  Siemens  could  claim  as 
prominent  a  position  in  the  development  of  the 
dynamo.  The  recollections  contain  references  to 
the  controversy  as  to  the  application  of  guttapercha 
for  insulating  purposes,  and  a  history  of  telegraphic 
progress  both  on  laud  and  on  the  ocean  bed.  It  is, 
however.to  the  history  of  the  dynamo  that  attention  is 
heredirected.  Onpage330th6recollections9ay:"Thia 
was  the  discovery  and  first  application  of  the  dynamo- 
electric  principle  underlying  all  dynamo-electric 
machines."  The  paper  embodying  the  descriptive 
details  of  this  discovery  was,  if  we  recollect  arif^ht, 
read  at  the  Boyal  Society  in  conjunction  with  one  of 
Prof.  Wheatstonc's,  in  which  a  similar  discovery  was 
described.      These   two  Boyal  Society  papers  are 


always  quoted  as  sbowing  how  discoveries  in  the 
nme  direction  can  be  made  independently  by 
workers  far  apart.  The  claim  of  Werner  Biemeus 
to  priority  is  sbowii  and  has  generally  been 
admitted.  How  rapid  the  development  has  been 
daring  the  quarter  of  a  century  succeeding 
this  discovery  is  known  to  oa  all;  and  again 
tbe  house  of  Siemens  has  been  the  foremoBt 
of  the  workers.  It  is  good  that  sucb  recollec- 
tions are  published.  It  is  good  iu  blmee  when 
the  principles  involved  and  tbe  apparatus  employed 
are  couimoo  knowledge  to  now  and  again  consider  the 
Etep  which  led  to  the  kuowu  from  the  unknown — a 
step  seemingly  small  and  plain,  hut  one  which 
was  long  a-coming,  yet  when  taken  changed  the 
course  of  civilisation.  To  the  Siemens  brothers 
belong  all  honour  and  credit  for  this  and  other 
discoveries;  hence  a  book  of  recollections  plainly 
sotting  forth  the  working  of  the  mind  of  one  of 
these  eminent  men  is  of  value  to  all  eugaged  iu  like 
work.  Mankind,  in  tbe  stress  of  living,  is  too  apt 
to  run  to  extremes  of  praise  and  blame,  but  tbe 
earnest  workers  in  electrical  matters  will  agree  that 
in  this  direction  tbe  meed  of  praise  to  the  Siemens 
&mily  can  hardly  be  mode  too  great. 


ELECTRICAL  PAPERS  READ  BEFORE  SECTION  A 
OF  THE  BRITISH  ASSOCIATION,  1893. 

DY   J.LMBS   L.    UOWAHU,    U.Sf. 

Since  tbe  Mochnnicnl  Scienco  Section  of  tha  Brili»h 
Auociation  (Soction  G)  began  to  davolo  one  of  its  Bitttnge 
to  tbfl  diacitssion  of  papers  on  subjects  connected  willi 
electrical  engineering,  the  electrical  papers  of  the  Physical 
Section  have  become  anaually  lees  and  iesa  lecbnicul  in 
character.  This  tendency  faaa  been  shown  veiy  clearly  at 
the  recent  meotinK,  where  a  large  percentage  of  tha  elec- 
trical pagierH  refei'red  to  that  tmrtion  of  tbe  xciunce  which 
tbe  uninitiated  commonly,  bill  somewh&t  vaguely  and 
•rrotieoiitly,  call  "  MaxwulJ."  But  in  apito  of  this  several 
results  of  interest  to  electricians  were  made  known,  which 
it  will  bo  boEt  to  describe  in  order. 

The  Committee  on  Solar  Itadiation  have  in  i>a>t  yearn 
meaaureil  the  intensity  of  the  sun's  heat  by  the  rise  of 
UmiMratnre  of  a  mercury  tlmrtuomeler  ivhosu  green  glass 
bulb  was  ex|K)iie(i  to  it.  Such  a  thermometer  wn3  sluggish 
in  action,  and  during  the  year  it  has  been  replaced  by  a 
thermo-eloctric  junction  consistir>g  of  a  blackened  copper 
disc  with  an  attached  iron  wire.  The  new  apparatus  ia 
very  sensitive,  fire  seconda'  exposure  to  sunshine  causing 
it  to  regiater,  and  with  a  photographic  recording  apparatus 
it  promiass  to  be  an  efficient  i]uantitativc  sunshine- 
recorder. 

The  Committee  (or  Coni{ii>niig  and  Reducing  Magnetic 
(MiMmitioiia  report  that  thoy  have  recommended  the 
Admiralty  to  establish  a  magnetic  observatory  at  the  Uape 
olOoodllope.  Another  committee  [iresented  aii  account 
of  magnetic  work  done  at  Falmouth  Obaeivatory,  of  a 
char8et«r  similar  to  that  of  Kew. 

Prat.  6.  F.  Fitxgerald  introduced  a  subject  which  haa 
Utbarto  been  very  slightly  discuuod — namely,  tbe  mag- 
netic effects  of  oloctrjc  charges  moving  over  the  earth's 
surface.  Suppose  equal  and  opposite  electric  charges 
originally  concentrated  at  tbe  {Kiles  to  unite.  Klectric 
osciUatioiiB  would  be  set  up  on  the  earth'it  surface  whose 
period  has  been  calculated  by  Piof.  J.  J.  Thomson  and  Mr. 
Heavinide  to  be  about  one^evontoentb  of  a  second.  A  aus- 
umdod  magnot  with  this  period  oi  swing  would  be  disturbed 
oy  thorn.  A  similar  disturbance  on  the  sun's  surface  would 
have  a  period  of  6J  seconds.  I'rof.  Uljrer  I^odge  has 
tried  to  detect  the  latter  efl'ecl,  but  without  succesa.  Prof. 
Pitigsrald  indicated  another  mode  uf  oHcilIation,  rei^anling 


the  earth  as  a  condenser  with  the  surfaces  of  the  upper 

atmosphere  and  of  the  crust  as  its  coatings.  The  discharge 
of  auch  a  condenser  would  give  rise  to  disturbances  of  one- 
tenth  toone  second  period,  dependingon  the  thickness  assumed 
for  the  no n- conducting  portion  of  the  atmosphere.  It  was 
suggested  that  these  disturbances  be  sought  for  by  sus- 
pended small  magnets  having  their  periods  of  swing  within 
these  limits. 

A  very  valuable  set  of  tables  showing  tbe  electro- 
chemical properties  of  various  salts  in  aqueou*  solutioui  of 
different  strengths  was  presented,  having  been  drawn  up 
by  the  Rev.  T.  C.  Fitapatrick,  The  tables  include  (1) 
specific  gravity  data — vir,.,  percentage  composition,  mole- 
cular composition,  specific  gravity,  and  temperature ;  (2) 
electrical  conductivity  with  its  temperature  coefficient,  and 
specific  molecular  conductivity ;  (3)  a  table  of  migration 
data  for  each  salt ;  (1)  fluidity  data,  the  reciprocal  of  the 
viscosity  or  fluid  friction.  These  tables  will  be  useful  in 
estimating  the  resistance  of  liquids  for  practical  purposes, 
as  well  as  for  theoretical  investigations, 

Prof.  Oliver  Lodge  has  been  endeavouring  to  ascertain 
throughout  the  past  two  years  whether  a  mechanical  con- 
nection exists  between  ether  and  matter.  This  problem  is 
of  extreme  importance  in  determining  the  exact  nature 
of  electrical  actions,  but  its  solution  presents  very 
great  difficulties.  Dr.  Lodge  has  attacked  it  by 
examining  whether  thu  etbur  near  a  rapidly  spinning 
boily  is  set  in  motion  or  not.  If  it  is,  a  beam  of  light 
travelling  in  the  same  direction  as  the  body  will  be 
accelerated,  while  a  similar  beam  travelling  in  the  opposite 
direction  will  be  retarded.  In  the  experiment  these  two 
beams  set  out  from  the  aaine  source,  travel  in  opposite 
directions  along  nearly  the  same  path,  and  are  then 
examined  together  by  a  telescope  ;  any  changes  in  their 
velocity  would  be  indicated  by  a  shift  of  the  interference 
bands  produced  by  them.  The  rotating  body  consisted  of 
two  par.illol  stoel  discs  about  a  yard  in  diameter,  mounted 
on  the  same  vortical  axis  about  an  inch  apart,  and  driven 
by  an  electric  maiov  at  about  3,000  revolutions  per  minute. 
After  eliminating  all  disturbing  causes,  it  was  found  that 
no  effect  was  really  produced  on  the  beams,  from  which  it 
is  concluded  that  movine  matter  does  not  move  the  ether 
in  its  neighbourhood  by  any  direct  mechanical  process. 
Dr.  Lodge  i$of  opinion  that  the  interaction  of  ether  and 
matter  is  always  accompanied  hy  electric  or  electro- 
magnetic stresses,  and  he  thinks  it  just  possible  that  the 
ether  in  a  space  between  two  oppositely  charged  diss* 
would  be  moved  along  with  the  disci ;  although  it  does 
not  move  when  they  are  not  electrified.  The  result  of 
this  experiment  will  be  watcheii  with  interest, 

The  subject  of  piejin-elcctricity,  the  development  of 
electric  polarity  on  compressing  or  distending  a  plate  of 
crystal,  has  been  occupying  tbe  attention  of  Lord  Kelvin, 
who  communicated  a  paper  on  the  theory  of  it.  He  sup- 
posed  it  to  be  due  to  alteration  in  tbe  mutual  distances  of 
oppositely  charged  atoms  in  neighbouring  molecules  ;  this 
is  equivalent  to  altering  the  distance  a{iart  of.  the  coatings 
of  a  charged  condenser,  which  would  change  their  poten- 
tial dilTetence.  Lord  Kelvin  illustrated  his  theory  by  a 
"  pieKo-electric  pile,"  a  description  of  which  was  given 
in  last  week's  number  of  this  journal  (page  277). 
Starting  from  the  theory  given  by  Lord  Kelvin,  the  amount 
of  tbe  charge  on  each  atom  has  been  calculated  by  Prof. 
Cbattock  {Phil.  Mag.,  December,  1892),  who  finds  it  to 
agree  with  the  value  derived  from  electrolytic  tlat*. 

Two  papers  on  electric  waves  give  accounts  of  experi- 
ments made  under  the  direction  of  Prof.  UertK  at  Bonn. 
That  of  Mr.  E.  H.  Barton  depends  on  the  fact,  discovHvd 
by  Herr  von  Geitler,  that  an  electric  wave  travolliDg 
ill  the  space  between  two  purallol  wires  is  partially  re- 
flected at  places  where  tbe  wires  change  in  capacity,  con- 
ductance, or  distance  apart.  Let  a  length  of  Uiicker 
or  thinner  wire  be  placed  in  each  of  two  similar 
long  parallel  wires.  Waves  set  uji  at  one  end  in 
the  ordinary  way  (by  means  of  a  Heiir.  oacillator  aiul 
secondary  conductor)  would  reach  tbe  portion  of  different 
tbickneas.  A  jtart  would  bo  rcfloctod  and  tbe  rest  trans- 
mitted. The  latter  would  again  suffer  pnrtial  rtiHoctiou  on 
reaching  the  point  where  tbo  conductor  regained  its  ori^jnal 
thickuess,     The  iutetfuitiucti  <^i  \>^tftn  t^:&taOkRt^  ■«%-<'<»  '^'«v» 
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rise  to  DOdee  and  ventral  segments,  the  Dositiona  o(  which 
bare  been  traced  hy  Mr.  BirUin,  who  iptiy  com[>ftnu  Ihein 
to  the  iihcnonicnon  of  Newton's  ring*  in  optics.  The  other 
piper,  by  Mr.  G.  U.  Vtilc,  has  for  its  object  to  detcrmino 
the  tbicknen  of  electrolyte  necessary  in  oider  to  completely 
ibeorb  stn  electric  wave  |)asein|t  between  two  parallel  wires. 
The  wires  were  arranfted  as  in  Mr.  Barton's  expnriment,  but 
wereof  the  same  tbicliiieaa  throughout.  They  were  caused  to 
pus  down  the  whole  length  and  tlirotigh  the  bottom  of  u  jir 
eontainiiigtheelectmlvte, and  the  smallcstdcpth  of  electrolyte 
wu  nntc<l  which  would  suffice  to  absorb  the  waves  passing 
into  it.  In  (liis  way  Mr.  Yule  baa  shown  that  the  «lectric 
resistances  of  electrolytes  bear  almost  the  same  proportion 
to  each  other  when  meaaured  fur  waves  whose  rate  of 
alternation  is  a  million  itei'  secoixl,  as  thev  do  for  steady 
currents.  He  also  estAbiishcd  the  high  rc«»tanco  of  water 
(or  such  rates  <■{  alternation.  It  will  be  remomborod  that 
Prof.  J.  J.  Thomson  obuined  similar  results  somo  time 
ago,  allowing  tbo  radiation  from  an  oscillator  to  fall  on  and 
bo  abeorbcd  by  a  layer  of  electrolyte.  The  present  experi- 
ments differ  from  those  of  Prof.  Thomson  in  tlial  the  waves 
are  prevooted  from  spreadinji  in  all  direct ionn,  being  con- 
strained to  move  between  the  pitndlel  wiro*. 

To  the  electrical  engineer  one  of  the  most  important 
pa|iers  of  llic  mooting  was  that  of  Prof.  Kiicker  on  the 
■•  Magnetic  Shielding  of  Two  Concentric  Spherical  Shells." 
The  qucslton  of  shielding  electric  railways  to  that  their 
magnetic  effects  shall  not  disturb  electrical  Instruments 
in  their  neighbourhood  has  attained  to  some  degree  of  im- 
portance since  objections  were  made  to  tbo  piissuge  of  an 
electric  railway  near  the  Colleges  in  Exhibition-rood,  on 
the  jTound  that  it  would  disturb  the  instruments  of  their 
physical  laboratories.  Mi^nots  moving  on  the  cars  would 
also  disturb  any  telegraphic  or  telephonic  systems  in  their 
neighbourhood  unless  the  magnets  are  surrounded  by  some 
sort  of  screen.  Prof.  Itiicker  has  oliWitied  by  a  spherical 
barmonic  analysis  the  magnetic  force  outside  two  con- 
centric spherical  shells  due  to  any  diiitributinn  of 
msfnetism  insi-le.  Ttie  gonorat  ciuations  are  long  and 
somewhat  compliniitcd,  but  special  interest  attaches  to  the 
case  of  a  magnet  at  the  centre  of  the  shells.  Regarding 
the  shotU  OS  equivalent  to  a  spherical  shell  of  high 
permeability,  with  a  ■■  spherical"  crack  inside  it,  the 
screening  effect  is  a  maximum  for  a  given  mass  of  shell 
when  the  volume  of  the  crack  is  the  harmonic  mean  of 
the  inside  and  outside  volumes  of  the  shell.  This  result 
will  enable  us  to  tnrround  dynamos  n.nd  motors  with  a  far 
more  etSctent  sheath  than  before.  Prof.  Fitzgerald  was 
not  so  successful  in  an  attempt  to  c.tlciilate  the  screening 
efTeut  of  a  long  cylinder,  but  had  to  bo  content  with  laying 
the  e<jUation«  for  this  case  before  the  section.  The  papers 
of  Prof.  Fitxj  crald.  on  "The  Effect  of  a  HeitKian  Oscillation 
on  Points  in  its  Neighbourhood,"  and  of  Dr.  I.armor,  on 
"  Magnetic  Action  on  Lijiht,"  were  also  of  a  malhomiitical 
character.  In  the  latter  attention  was  caileil  to  a  difference 
in  the  views  of  Berlin  and  C!i'>ttingon  physicists  respecting 
the  reflection  of  light  from  n  magnet,  and  electromngnotic 
equationii  generally ;  and  Dr.  Larmor  showed  how  the 
equations  might  bo  simplified  so  as  to  include  only  two 
terns,  of  which  one  corresponds  to  the  Hall  effect  and 
tb«  other  to  the  rotation  of  plane  of  |iolarieatJon  of  light 
reflected  from  a  magnet.  Dr.  Larmor's  jmper  was  reganled 
as  of  peculiar  interest  and  imjwrtance  by  the  mathematical 
physicists  present,  anil  was  sub*e<(uently  ordered  to  be 
printed  in  cricw**. 

la  their  report  on  the  application  of  photography  to 
meteorology,  the  committee  have  advanced  a  now  theory 
rHpecting  the  ribbon  structure  shown  by  photographs  of 
ligblning  discharges.  They  consider  that  a  discharge  may 
consist  of  several  Hashes  in  rapid  succession  along  almost 
identical  paths.  If  the  air  were  still,  the  |iath  marked  out 
by  the  first  Hash  would  be  followed  by  snbseiiuont  ones, 
and  the  photograph  would  present  the  appearance  of  a  vary 
narrow  band ;  but  with  moving  air  tbo  path  of  least 
resistaitce  taken  by  the  first  Hash  becomes  appreciably 
•hiftod  before  tbo  second  flash  takes  place.  'liiis  flash, 
therefore,  appears  by  the  side  of  the  first,  but  the  two  are 
not  exactly  coincident,  tbiu  causing  (be  photograph  to  show 
a  broad  band. 
72*   eJMtrisaJ    world   ia    hdtbtcd    to   the   Electrical 


Standards  Committee  of  the  British  Association  for 
having  at  lost  secured  a  practically  universal  unit 
of  resistance.  The  president  referred  in  his  inaugural 
address,  and  later  in  tlie  report  of  this  committee. 
to  the  fact  that  the  (rnveriimenta  of  France,  Italy, 
Austria,  Oermany,  and  the  United  Sutes  bad  adopted 
the  unit  of  resistance  recommendeil  hy  the  commtttM  to 
the  English  Board  of  Trade.  The  unit  is  obtained  by 
taking  a  tube  1063  centimetres  long  and  of  such  a  uniform 
crnss-aection  that  it  is  just  filled  by  14'462l  grammes  ol 
mercury  when  at  Oileg.  C.  The  resistance  of  the  tube  full 
of  mercury  is  one  unit.  The  original  B.A.  unit  is  -9866 
times  the  new  one.  The  committee  have  obtained  21 
copies  of  the  unit  or  ite  multiples  during  the  year,  which 
Mr.  Okzebrook  will  from  time  to  time  compare  witli  the 
standard.  As  yet  the  new  unit  had  not  till  rccentJy  re- 
ceived any  name.  Four  were  submitted  to  M.  Mascart — 
namely.  "  int«rnational,"  "normal,"  "  elalon,"  and  "ohm 
de  1893."  The  B.A.  committee  prefer  the  first  one,  but 
would  adopt  any  of  the  first  three.  The  name  "  inter- 
national ohm  "  has  been  agreed  to.  They  have  not  coma 
to  any  decision  with  respect  to  the  name  "  henry,"  which 
the  Chicago  Congress  has  adopted  for  the  unit  of  self- 
induction,  but  are  uiiderBlood  generally  to  approve.  Some 
condensers  cnnstructod  23  yeara  ago  by  Dr.  Miiiihead  have 
been  rotcstod,  and  their  capacity  iliffors  only  by  I  part 
in  5,000  from  that  assigned  to  them  at  the  time  they  were 
made.  We  may  conclude,  therefore,  that  standard  eon- 
densers  do  not  alter  in  value  with  time. 

The  association's  standard  coils  do  not  include  sub- 
multiples  of  an  ohm,  and  Prof.  J.  Viriamu  JooU  has 
been  applying  the  method  of  Lorenn  to  construct  standards 
of  low  resistance — such  as  would  be  useful  in  practice  for 
measuring  large  currents.  Lorenx's  method  consists  iu 
balancing  the  EM.F.  between  the  centre  and  edge  of  a 
copper  disc  spinning  in  the  magnetic  lield  of  a  coil  oon- 
veyin^^  a  current,  against  the  potential  difference  between 
the  ends  of  a  resistance  traversed  by  the  current. 
The  only  rista  necessary  are  the  speed  of  the  disc  and 
the  mutual  induction  between  the  coil  and  disc,  the  latter 
of  which  may  be  calculated.  Tbo  moving  contact  at  the 
edge  of  the  disc  was  made  by  a  perforat«<l  tube,  from 
which  mercury  under  pressure  oosed  out  The  speed  was 
regulated  by  a  strobosuopic  circle  and  an  electrically-drivon 
fork,  as  in  Lord  Bayleigh's  experiments  by  the  same 
method. 

Prof.  Oliver  Lodge  described  the  design  of  a  ballistic 
galvanometer  intended  for  physiological  work,  but  a|iplio- 
able  to  all  purposes  for  which  ballistic  galvanometers  are 
usually  employed.  Tie  thought  that  in  such  inetniments 
the  long  period  of  swing  should  be  atttined  without 
lessening  tlio  sensitiveness  by  having  an  extremely  light 
and  highly  magnetised  needle,  and  by  avoiding  damping. 
He,  therefore,  proposed  to  make  the  moving  parts  as 
light  us  possible,  at  the  same  time  reducing  the  surface  so 
as  to  diminish  the  damping ;  the  coils  to  be  fairly  small 
and  numerous  (say,  four  pairs),  and  each  pair  having  a 
magnet  at  its  centre.  The  magnets  were  to  be  made  of 
pieces  of  very  thin  steel  wire  fastened  to  a  disc  nearlyfittiog 
the  coil,  to  be  rigidly  fastened  together  as  an  astatic  system, 
and  GUEpended  by  a  ijiiartr.  Bore.  As  the  moving  parts 
usually  include  a  mirror,  which  adds  greatly  to  their  weight. 
Prof.  Loiige  proposed  to  replace  this  by  a  light  pointer, 
such  as  tbo  sting  of  a  bee,  which  could  bo  viewed  by  a 
microscope  having  a  graduated  eyepiece.  He  believod 
biologists  would  like  this  plan,  but  he  found  that  instru- 
ment makers  fought  shy  of  it,  and  greatly  preferred  the 
mirror.  The  only  other  requisite  was  a  very  weak  con- 
trolling magnet,  which  might  consist  of  two  magnets 
op|ioaing  each  other.  An  instrument  made  as  nearly  a.i 
possible  on  these  lines  had  been  constructed  and  was 
exhibited  by  Mr.  F.  H.  Nalder,  who  stated  that  it  was 
fully  twice  as  sensitivo  as  the  ordinary  ballistic  galvano- 
meters of  the  same  resistance,  and  that  its  figure  of  merit 
could  be  still  further  increased. 

A  new  feature  in  correction  with  the  section  this  year 
was  the  exhibition  of  scientilic  apparatus  and  photographs 
in  rooms  adjoining  tbo  section.  The  Cambridge  Scientific 
instrument  Company  sent  several  instruments,  among  which 
was  Callendar'a  platinum  pyrometer  for  measuring  the 
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Umperature  ol  u  furnace  by  the  alteration  in  reaiatance  of 
a  platinum  wire  expobod  to  its  heat.  MenarB.  NaWer  Bros. 
tnii  Co.  were  represented  by  geverul  in  strum  en  Is,  including 
Prof.Ewing's  maf;netic  curve- tracer, and Dr,  Lodge'*  giilvano- 
QKter,  described  above.  They  a!»o  sent  an  apparatus  lor 
oompuing  nearly  equal  resistances  by  Carey  ■  Foster's 
ueuiod,  which  hiu  the  meritof  being  exceedingly  compact. 
The  ratio  coils  are  both  wound  on  one  bobbin,  so  a»  to 
enniro  their  having  the  same  temjwrature ;  a  half  turn  of  » 
circular  commutator  interchanges  the  two  coils  to  be  com- 
pared, and  a  short  bridge  wire  is  included  on  the  same 
baae.  To  give  the  instrument  a  wider  range  the  bridge 
wire  can  be  replaced  by  others  of  different  thickneaaes, 
tlw  recietancD  of  unit  length  of  each  being  known. 
Mr.  B,  W.  Paul  exhibited  electric  measuring  instru- 
mcnu  of  the  d'Arsouval  type  for  nao  near  dynamoit. 
Messrs.  Pyke  and  Harris  lent  a  gtn.ill  alternator  and 
Iransformei-  «f  a  sine  suitable  for  laboratory  eijieriments  ; 
and  Meatirs.  Newton  and  Oo.  showed  electric  lanterns  and 
jirojection  apparatus.  Of  the  )ihotographa,  some  by  iha 
E«v.  F.  J.  Smith,  called  by  him  "ludnotoscripts,"  were  of 
^at  interenL  They  are  produced  by  placing  a  coin  (or 
indeed  anything  with  a  pattern  on  it  and  which  is  capable  of 
conducting  electricity)  (lattern  downwards  on  the  61m  of  a 
photographic  plato  resting  on  a  targe  metallic  plate.  The 
coin  and  metallic  plate  are  then  connected  either  to  an 
induction  coil  or  an  electrical  machine,  and  a  spark  in 
{Kuued  between  them.  Un  developing  the  pbotognipbic 
plat«  an  image  of  the  coin  appeam  on  it.  In  this  way  Mr. 
Smith  has  copied  coins,  coppcr-plutus  for  engraving,  and 
even  leaves,  after  making  them  conductors.  Bromide  paper 
may  be  used  instead  of  plates  with  equally  good  results. 

The  iuduntry  of  Section  A,  whose  sittings  are  the  first 
to  commenco  and  tbo  last  to  terminate, has  been  frequently 
commented  on.  This  year,  however,  there  were  fewer 
papers  than  usual,  and  a  Wedtiesday  sitting  was  found  tu 
be  unuecessary.  The  jiaiiera  have  been  well  discussed,  and 
although  there  was  nothing  of  a  nature  to  cause  excitement 
such  a«  that  occasioned  by  the  preparation  of  fluorine  or 
tba  narrative  of  a  voyage  to  the  Antitrctic  regions,  yet  the 
meetings  of  the  section  were  certainly  free  from  dulness  to 
snyone  understanding  the  subjucts  discussed,  and  they  have 
been  well  attended  ibrou^hoiit. 


THE    DEVELOPMENT    AND    TRANSMISSION    OP 
POWER   FBOM   CENTRAL  STATIONS.* 

BT  I'ltOt'.   W,   CAWTUOUNK  UJtWlN,  t.lLS. 

LECTUKE  1. 

(Clmtiimnl  from,  pfji  SSS. } 

Indkaltd   and   EfffCiUf,   Htrrtf.'pou>rr.—h   quutiena   of   pow«r 

distribution,  it  Is  cltMr  tliat   it  la  the  oflcclivo  homo.pawcr  doll. 

L  verad    at    Uiu    cr»rikHliA[t-,   »n<l    not  the    indlcntod   lioito  [Mwor 

[  4etelo[)wl  in  Itia  cryUiider.  wbicli  lius  to  be  confildoreil.     It  i'  iliiu 

I  \o   the  itifflcutty  of   duUTuiiniti^  in   most  ctutos  Ibe   mectiuiiiunl 

efficioiicy  of  an  onKioo  that  cnginccni  bavo  been  oontwit  Ui  ivckon 

on  tbo  indicalcd  liociD'jiaK'ot'.     It  i>  true  that  tho  cngiiio  friction 

la  not  n  vnry  largo  fraction  of  tlio  imwor  doiolopcd  in  full  loiul 

trUls,  oor  <toe>>  tlili  fiHCIioci   vnry  vory  greatly  at  full  loiul  for 

j'dlflisrent  «n(;inee.     But  it  i«erroneocis  to  ossuina  tacitly  that  tiio 

I  enqi^ne  friction   is,  in   all    etistw,   a  ([iinntity   of    relfttivoly   Ilttio 

fanportoacc,  or  tbnt  it  in  immntorinl  wliuther  Itio  indioattd  or  tliu 

emotive  horM-pauor  is  uned  in  calculntiuiiB. 

/i^UcniTf    0/  MichaJiicai    K^citwu   on    the   Keonomjf  of  iVorkintf 

vith  •  Vaiyiii-i  Load. — The  niechanlcal  efficiency  of  stcnm -on nines, 

or  ill*  ratii>  ol  tlio  elFoctive  to  the  indlcntod  [lowDr  nt  Cull  load,  in 

04t<tO'SSfor  siuhII  en);iiie8,  iiml  niuy  rcfu^ti  (t  lou't  <lfl  for  laige 

•ngfnaa.     Il  is  n  littlo^riiHior  fur  uon  ci:>n'len»t>i|;  tlian   for  con 

deiuiing  enginiw.  an'l   (or  Fiintile  thmi  (ur  compouDd.     A  triple- 

OinuBioo   otfriiiu.  cuiiHtrucIeii  by  Messre,  McLaren,  t«8tMl  on  a 

brake,  gafe  vii  i.h.p.,  and  VII  on  the  braku— nn  effioisnoy  of  U'S8. 

The  lowi  of  [>owor  doc  to  engiiio  friction  ia  not  very  ereat  or 

LTOfiablQ  so  loin  ail  tho  enjti'"'^  are  woclced   at  full   load.     It   is 

I Mila ethern iw,  hownvor.  it  light  londi>.  and  tlio  eitont  to  which 

I  uls  sJFscca  Lbe  eoonotny  of  wnikini;  bus  boon  o^orlookcd. 

I      Msjiy  eipcrimeiita  abow   Ibiii  tli«  engine  friction  I*  nearly  the 

•Btne  at  all  loads.     SuppMHi  that  at  full   load   an   envlne  rivm. 

'  100i.h.p.  and  85  e-h-p^     If  the  ftiotion  it  cmnsUnt,  I  hen  lurBmtilter 

>  leads  the  efflcicucy  dimininhtiB  lu  ^hown  in  Table  IV. 

[      The  stOam  and  co«l  mod  dopcnd  on  tbo  indioulcd  [lowor— tho 

['work  done  on  the  el|lectl>e  power.     Tho  docioiuo  of   mechanical 

•fltolaBoy  tor  llfflit  loads  bun  a  serious  offoct  on  the  economy  of 

*wkin|;  witb  a  I'nryiiifc  load. 

*  Howard  Lectures  dellverad  before  the  Society  of  Arts. 


Tabi-e  IV.— Mechanical  Efiirienoy  of  Ent;inea  with  Varying  Load. 


Iiidicalod  h.p. 


100 
78 
fiO 
2S 


Cfl'octivo  h.p. 


Efficiency. 


Oareful  exiwrimentk  on  mechaaioal  efficiency  with  varying  loads 
are  not  very  niiniornu?.  It  is  useful,  therefore,  l«  (■ivo  th(<  rciulta 
of  lomc  oxperiments  on  a  CorlJas  eniflne  of  about  ISO  i.h.p.  at  full 
load.  This  enifine  woa  tried  trlth  a  broke  at  Ciounot,  both  onn. 
donsln;:  and  tion.oonrtensInK^  It  wsi  found  that  the  romiltn  ajjceod 
iippruniuiately  with  the  following  etjuations  : 

Coiulenniii^ T=  =0'fl02T(    -10 

Nun  condensing  T*   =  0W5  Ti    -   12 

oqnationi  which  givo  roeults  not  differing  gicatly  from  those 
ohtalnod  by  assitmin^  tho  friction  oonatant.  Tlio  following  are 
the  caiculaMil  valuM  of  lbs  otlicioncy : 

Tauu:  V.— Mechanical  Ediciency  ut  Corliss  EriKlno  with  VnryCng 

Load. 


Actual  effective 
jiewer. 


Power  at  full 
load. 


1-0 

■75 
•60 
■25 
■IIB 


Mechanical  efScloncy. 


Condeoung.  Non -condensing. 


■83 
■79 
-74 
■63 
■48 


•ea 

-83 
■78 
•87 

■oe 


Tnfimtf-f-  of  Oit.  Lam  dm  (0  Badi  Prtmm  m  fA«  BtWomv  4/ 
Sunm-en'ii'K  Workhuj.—B^Aw  taiKfM  frleUon,  titer*  la  asoiher 
waste  of  energy  in  the  Bteam-englRe  which  has,  to  an  even  greater 
extent,  been  overlooked.  The  eifectivo  [lower  in  Xese  than  the 
itiUioatod  pOKOr  by  the  engine  friction  i  bnt  the  indiciit«d  iBwor 
itself  is  lets  than  the  work  done  by  the  steam  by  the  amount  of 
work  done  against  back  preEauro. 

In  condensing  enffiiies  the  back  i)r«M-uro  i*  comiiaratively  small, 
but  in  non-condeiiaiiig  engiiice  tho  buck  pressure  exoeeds  lGlb> 
per  equaro  inub.  Its  intluence  on  etonnmy,  ei'cn  at  full  toad. 
u  considerable,  .ind  at  Wfh^.  \rjai\a  it  may  bcvome  excctsivoly  ^mnt. 

In  engines  working,  a<  most  ^n^inee  do.  at  coneiant  speed,  the 
work  against  back  preuare  ia  nearly  Indej'Uodent  oi  the  load. 


Fio.  5, 

In  interpreting  an  indicatJjr  diagram,  Pii;.  6,  the  total  work 
donn  by  the  steam  on  the  pifiloii,  called  by  some  oontinental 
wrlt«r*  the  absolute  Indicated  worh,  is  the  anM  OtahtiL  The 
work  ufterwards  wasted  in  overoominK  back  preasure  is  0  r/c  iJ. 
The  dilTeraiice  in  the  efleclive  work,  cab </.  The  quantity  of 
ateam  used  dep«iid8  on  the  absolute  indicated  work  ;  the  useful 
energy  obtoiiii-d  on  tha  ulfoctivo  Indicated  work.  It  thn  bock 
pr^»nre  work  in  conntant,  it  becomes  u  larcor  nnd  larger  fraction 
of  the  nbM)lutn  work  on  the  load  on  the  engine  l*  dliiiinialivil. 

Suppobo,  In  a  nnn  ooiidendng  engine  tlio  work  ;igHinst  back 
pressure  Is  a)  per  nont,  of  the  iibsniuto  fndlcjite'l  work  of  the 
steam  M  full  load.      Then  tor  other  loads  the  work  is  diitribut«d 

tlHIBt 

Tablb  VL— Waste  of  Work  due  lo  Back  IVoaaro. 


I 


Absolute  indi- 
cated work  o( 

steam. 


78 

80 


Work  against 
back  pressure. 


2ft 

at 

28 


Not  or  effective 
indicated  work. 


\ 
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Cwidtwing  Triple. 
W  =  112  +  l3TSi.h.p. 
=  377  +  l.f75o,h,p. 

tl  triRlMrl  of  calculating  the  wtal  etoam  )iur  hour,  VV,  we  i:nlci;i- 
IaM  tlie  Btora  per  horeo-power  haiir,  we  get  roaulU  whirh,  ptobtod 
llko  the  pravioas  dingrami,  e*^**  roctnn^ulnr  hyporholn*,  curros 
which  •fC'M  closely  with  the  theoroUcitT  ciin'O*  for  l!io  cam  o( 
nuyiag  {irwrauti)  [.irovioiij-ly  given.  To  aliow  Ihu  (frwit  vuriiitioii 
of  >fittm  COiuiiiiiptiuo,  tl>(s«e  vulua«  are  frsvan  in  Tablet)  Vili. 
bad  IX.  (or  full  Iwul,  half  load,  cimu-tor  luad,  nnd  onc-«iKhth  load. 

Tablb  Till.— Stoam  Coiistmiptioa,  Ponnde  per  IndicAtad  Horse- 
power and  PouniiH  |]er  Electrical  Hortapuwer  Hour. 


lndio>t«d  h.p. 
100 

no 

Vii 
Blectrknl  b.p^ 
BO 
40 
90 
It 


Non-condenBing. 


CoiBpCrund. 


SI -5 
26-7 
37-2 

68-2 

■2fifi 

37-6 

M-7 

101-2 


Triple. 


SZ'8 
81-S 
SO'O 
86-3 


OindeiiBin); 
triple, 


14-9 
IG-0 

is-i 

22'7 

IMS 
83-2 

as -a 
ai-4 


Taklb  IX. — Stoetn    Conaumjitlon   in    Eagioea    Working  wilh 
VATiabie   Load. 


I.  IW)0-o.h.p.  en|;ine 

la.    liiOO-e.h.p.   engine  nnd  similar 

engine  running  at  half  speed 

II.  :JO(|.e>.h.p.  engine. -...  .,. 

IIa,      do.      with   one  similar  an. 

S'ne  running  at  halt  »peed,.. 
.«.h.p.onglne 

Ilia.      do.      and   one  similar  en- 
glne  running  at  hoU  ipced... 


Bteam  con- 

•umption 

In  Ibn.  per 

avoriigc 

ftkp. 

hoar. 


0-22 
O-IB 

0-96 
■M 

■fi3 


I'or  cent, 
inoroiuo  of 
■lenm  con- 
sumption 
due  to 

VllTiHl>]l> 

load. 


60 


331 


108 

180 
44 

78 
23 

3S 


InrroMc  of  Sltam  Grmnaaplimi  Workirvj  with  a  Varitlh  Ltnul. — 
Captain  Suikey  has  applied  Mr.  Willans's  formula  lu  find  the 
et««im  oonminpllon  of  one  or  more  engine*  working  ogainul  a 
vartoblo  lD»d,  an   In  an    electrlo  lighting    ■talion.     IIo  tekee   a 

.nofBuU  mid-winter  load  curve  aua  exemines  how  the  noooeurj- 

FOmYMit  could  be  auppliod  during  the  34  hour«  (1)  with  one  engine 
eapable  of  exerting  the  moiimum  power  rwiiiiroii  :  1'2)  with 
Bm*l lor  engines.  He  nlea  mnjiiiicrB  the  stunm  (.•oii'iuisiiliun  wlien 
one  additional  engine  is  kept  running  at  half  speed  lu  a  sUnd-liy 
in  owe  of  accident.  The  results  rearranged  and  a  little  modified 
are  Bi**''  >°  Lhe  preceding  table.     It  i»  luisunied,  for  convenience, 

Ltlutt  the  maiimuin  load  is  500  e.h.p.,  and   thit  the   enginoi  ore 

rDori'Condoiieing, 

IfjJtiKittt  of  Irrtipilar  Warhing  of  (ks  lioittrt  on  llii  ExpeiutUurt 
«{/■  .M«rf.— With  a  varying  load  the  eleam  consuuiplion,  and  conee- 
qaently  the  fuel  cenBumjition  al>o,  la  IncrcMed  (1)  in  conaequcnee 
of  the  deoreiued  mechantcal  oIiicient.-y  of  the  engines  wilh  light 
load*:  i2|  by  the  grenler  proportion  the  work  expended  In  ovor- 
coming  back  preasiiro  boars  to  the  total  work  of  the  ateam ;  (3] 
by  ibe  dtminLfhed  thermal  efficiency  of  the  engine.  But  all  theee 
caaeea  t*ken  t««ether  do  not  explain  fully  the  great  fuel  con< 
•umption  ia  euob  caaes  aa  eleelric  ligbclng  etntlons.  There  t^ 
ftnoUier  veir  obrloua  ciiuse  of  uiieoonornioil  workiei'  which  cannat 
s.t  lirOMOit  be  eslimnted  (|uaiiUtativDly  fur   wiuit  oTsulCciont  ox. 

Krimantal  Inveetlgntion.  With  a  very  varying  load,  boilers  must 
put  in  steaiD  nnd  banked  up  nllornativi-ly.  and  the  wii8l«  in 
getting  up  ileaiii  and  allowing  Ihn  boilers  and  brickwork  to 
cool   down   again    i>    no  doubt   oonsidcrnblo.     Thii  waste  ia   at 

Erteent  unavoidablo.  except  m  far  d«  moans  can  bo  adopted  to 
unrove  tj^e  load  line. 

Some  t«*t>,   Biadv  by   Prof,    Kennody   at    the  Mlllbenk-itreel 

•t4lk>o  of  Iho  Westmlnsler   Electric  Supply  Corporation,  Indicate 

I  tvolty   dearly  a  boiler  waeto   additional    to    the  engine   wnetc 

fcViJrnc  the  ••»?  '"'«  ^'^  porlEou*.  he  dctorminod  the  (ool  vwi- 

.V„,..tioii     tbo    feed. water  evaporated,   and    tiio    indic.ltd   and 

aonip'*""'^^^^^  developed  during  each    period.     It  will  be 

"^    tfc  /   doTWg  tliC  iwrioda  of  light  loedlng  the  fuel  eonnump. 

*•"        L  jBO  power  hour  le  vary  litrge. 

^-^  per  '■  ,Trj«ir«st  way  of  eoneldcring  the  wnslo  duo  to  variable 

^p^hnP*'      ,o  compare  the  mean  consumirtion  in  (he  24  hours 

.  Ja   vri"    ^o..im[rti0D   between  6  p.ni  and  midnight,   when   the 

A**?  ,hO    "^/^flvlcfit,      It   will  be  wan  that  the   mean   .teem  coi>- 

^itp  If^    llr  eloalrieal  horse  |»wer  l.O0'„>vft.-24  j»rcent.  greater 


rV^'      M>rf**She  period  Of  heavy  load.     But  the  mean  con.ump- 

^^'^j/''-' /i"*^!     per  electr1»l   howi-ppwer    "O";  wo.   *8   F«'  "M. 

-tf/^/;/,»»-i^  ^;i  °"S.„  period  of  hOTvyload.     Thodirference  of 

fbfi^  U  jf^"      cnust  b«  •tlribt.WJd  to  wMto  at  the  bodom,  duo 


to   irregular   working.      During  the  whole  34  hours  the  rooaa' 
evaporaUon,  in   pounds  of   water  per  |Kiund  of  coal,  was  onlv  gJI 


rail 


cent,  of  the  eva|>oration  during  the  jwriod  cf  maximum   toad 


(IWbloX). 


{To  bt  continwd.) 


EXPERIMENTS  FOR  IMPROVING  THE  CONSTR 
TION  OF    PRACTICAL   STANDARDS  FOR   ELEC- 
TRICAL UEASUREHIENTS. 
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Report  of  the  eMBradUM,  ooulMtaiK  of  Prof.  Carrt  Fa«TRR  (ehali^ 
miin^.  Lord  KtLTIX,  Fnb.  AntTriN.  J,  Fekrt,  W.  <;  Aoahs, 
and  Liord  RaTLROifi  Die.  0.  i.  Luuor,  Joiin  iloPKiNSoy,  and 
A.  MtmiiKAn,  Meare.  W.  H.  Pkkeck  and  Hxhuisiit  Tavijos, 
Profs.  J.  n.  Etkiixtt.  and  A.  Si'iiffffKit,  Dr.  .1.  A.  Fi.kmiso, 
Profs.  (1.  F,  FiTwiKR.ti.n,  <i.  OunvnTA:..  and  J.  J.  Tmom.iok, 
Mensr*.  R  T,  (Ji-ir.KBRiifiic  (secrelary),  W.  N.  Shaw,  Dr.  J.  TR. 
Bi.iTTO.MLFV.  and  T.  C.  flTn-ATHiCK,  Prof,  J.  Viriamu  Jokes, 
Dr.  ().  JoiiMBToSK  Stoskv,  I'rof,  8.  F.  TiWMrso.-*,  and  Mr.  (J. 
FoitBRv  (Presented  to  SecUon  A  of  the  British  Aseootatioo, 
Seplember  Id,  1893.) 

The  work  of  testing  reaiatance  coils  at  the  Cavendish  Laboratory 
has  been  continued,  A  table  of  the  ooila  tested  is  given.  They 
have  all  been  "ohms,"  as  defined  by  the  reeotution  of  the  com- 
mittee given  in  tlioir  last  report,  and  since  adopted  by  the  Board 
ol  Trade  Committee  on  Electrical  Btandardd  in  the  following 
form  : 

The  reeiauonce  offered  to  an  unvarying  electric  current  by  a 
column  of  mercury  at  the  temperature  of  melting  ice  14'4521 
^raiiiioas  in  iiiosa,  o!  a  constant  crois-sectional  area,  and  of  a 
leugtli  of  1063  centimetres,  may  be  taken  as  one  ohm.  The  rela- 
tion between  the  B.  A,  unit  and  Ilie  ohm  is  the  following  : 
OneB,A.  unit  =  -9ee6ohm. 
Table  l.~0hms. 


I 


No,  of  coil. 


Nalder.  3.717 

Nalder,  S,S74 

Nalder,  3,059*  

Nalder.  3,633 

Nalder.  3,037 

Nalder,  3.630 

Nalder.  3.872 

Nolder,  3,873......... 

Nalder,  4,085 ... 

Nalder,  3.313 

Warden,  l.sBB  

Warden,  l.Ull  

Nalder.  3,715 

Nalder.  3.710 

Nalder,  3,720 

Kaldor,  3,033 

N'aldor,  3,876..,.  ... 

Nalder,  3.1WI 

Nalder.  4,OH0 

Elliott.  303     

Klliott,304 

*  This  coil  has  been 


CL,C.  No,  361 

— 

No.  362 

D«I26 

tt 

No.  32e 

1 '00000 

No,  363 

100-000 

No.  3U 

lOO'OOO 

» 

No.  sen 

l.OQOOO 

No,  sec 

9  ■9947 

No.  367 

9'9919 

No,  36f 

-908S9 

No,  36S 

-99895 

No.  370 

I '00080 

No.  371 

1-00O41 

No.  372 

■99M4 

No.  373 

-99907 

No,  374 

■09898 

No,  375 

9-9910 

No.  378 

■99932 

No.  377 

100001 

No.  378 

■99978 

No.  379 

l-OOOM 

No.  380 

I'OOOfiS 

teeted  before. 

Value  in  ohms, 


wa,  and   of  a 
m.    The  rola-  ^ 
dng  ^ 

Temperature;  ^^ 


14-0  dog. 

ia-6  ., 

17-2  ., 
1705  .. 

i:-3  ., 

"■9  „ 

14-8  ., 

14-8  „ 

142  ,. 

14-5  ., 

14-3  ., 

13-5  „ 

13-3  „ 

13-3  „ 

16-3  .. 

10-2  .. 

1&-7  ,. 

15-9  ., 

18-2  „ 

181  „ 


The  rofiolntions  adopted  by  the  committee  at  Eflinburgh  were 
communicated  bo  the  Electrical  Standards  Committee  ol  the  Board 
of  Trade.  After  oinnidcration  the  Board  of  Trade  Committee 
drew  up  an  amended  report,  in  harmony  with  the  Kdinburgb 
resolutions,  for  pre«ent«lion  to  the  pretidont  (see  Appendii  I.). 

The  rceolutione  were  accepted  at  Edinburgh  by  Dr.  von  Helm- 
liolti  on  behalf  o!  (lermany,  while  in  b'riiiipo  an  omcial  coatuiitt«e 
decided  last  Juno  to  adhere  to  the  propositions  of  the  BoartI  cj  H 
Trade.     Auatiia  and  Italy  are  connected  by  treaty  with  German/  ^ 
for  telegraph  puriioiee,  and  In  consequence  adopt  the  same  units. 

Tcelii  have  been  mode  during  the  year  on  the  l-ohm  and  10  ohoi 
standard*  of  the  asfocintion.  These  are  still  being  continued.  The 
lOO.ohm  and  l.OOO-ohm  Btttnibc<l»  have  now  been  delivered,  and 
the  teBt«  will  be  eliortly  proceeded  wilh.  Some  experiments  wer« 
lUMle  ns  to  the  amount  of  heating  in  the  cuiU  jjroduced  by  the 
current  uaed  for  teeting.  Theoe  are  detailed  in  Appendix  IL 
Further  valuable  inlormatlon  on  thid  ooint  is  contained  in  Ur.  ^m 
Gril^ths's  iHtper  on  "  The  Value  of  the  Mechanical  Equivalent  of  ^| 
Heat."-  ^ 

The  committee  think  it  dotorable  that  they  should  be  in  a 
poiition  to  complete  the  set  of  revistiLnce  standards  of  the  aaaocia- 
tion.  and  recommend,  therefore,  that  they  be  reappointed,  with  a 
^rant  of  £23,  that  Prof.  G.  Carey  Foster  be  chaltman,  and  Mr. 
K.  T.  UloMbrook  secretary. 

The  oommittee  have  learned  with  pleasure  from  Mr.  W,  H. 
Preeoe,  one  of  the  English  delegates  to  the  lateroeUonal  OengrMS 
of  SleotrioiMia  at  Chieage,  that  the  congteM  tue  aocepted  a  eeriae 
of  reaoltttJona  UeBning  the  fundamental  ualt*  praotJeaUy  Ideottoal 
with  the  Edinburgh  rDeolutiona.  Thus  theie  rowlutions  have  ^H 
now  been  ooooi'ted  as  a  baait  for  legisUtlou  throuehout  the  British  ■ 
Eni|>ir^  the  whole  o(  Western  Knrope,  and  the  llnttod  Statea  ot 
America.  _ 


rhU.Tt<)n«.,\«>A- 


J 
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Tlie  cominlltco  »re  also  informed  tb«l  (bo  Chicago  Congrew 
hftvo  «(lopl«il  thu  namo  "  henry  "  for  the  ani',  ol  tell  induotion, 

Vr'bile  looking  with  favour  uii  thin  iiu)(ge«tiDn,  ihc'y  Lhink 
(lotirable  to  postpone  definiM  action  until  the  ofiicial  re|>orl  of  tho 
oonffreM  hu  boon  received. 

In  Marf^h,  51.  Mwcart  oroto  to  tliti  ntcrotiU'y,  askln);  the  n{iiii!oii 
of  thecnmniiUoo  mi  ton  naTnofflrth»«tAiii}iinlof  reetslftnoe defined 
■I  RdlnbuiKh.  A  drciitnr  letter  wu  ieoued  inviting  members  of 
th«  committee  to  eifireta  Ihdir  vti-w*  on  four  noinM  whieb  had 
bwn fUfrcetitMl  — vix.,  international,  noimal,  oiolon.  or  "ohm  do 
1893."  After  receiving  ropliea  t«  tJio  ciirulnr  from  12  membera  of 
the  cranmUtoo,  the  aeeretAry  wrotn  to  Prof.  Mnnrau-t  la  tho  elToct 
that  Iho  number  ol  mombora  who  cii{ir«Mie(l  a  prsfotvnoo  tor  the 
name  "  Intcrnntlonal  "  wflM  (;re»lcr  than  the  number  <leolnriijg  in 
(avoor  of  any  othvr  name,  but  that  he  thoaeht  that  tlie  oommittoc 
would  accept  w)iiohever  of  the  Urat  tliroc  nun^tionii  commended 
it*eJf  to  tlio  Ftvuch  committoe  apiiomtcd  lo  diMil  with  tho  mnttcr. 

Ourinji  the  ycoi.  Dr.  Molrhend  hit*  rcoicnjiuroil  hin  ulAnilani 
coadimiter.  Re  now  finds  a«  tho  capnctly  of  n  onndcniter,  con- 
atmet«d  Sf)  yrnie  eincc.  lo  n-pifseni  I  uiiiTrDfarad  (It.A.l'.).  Ihu 
valna  wmi  inlcrotarad. 


API-ENDLX  L 
Sorrt.itMK>*TART   Rii'ODT  of   tii«  Bijeotkicjll  BT.t.Mf.iKUii  Com- 

tirrTBB  OP  THE    Bu.tKU  Of  TUAUK. 

To  the  Right  Hon.  A.  i.  MciiidoUa.  M  P.,  PrMid«nl  of  the  Board 
of  Traflri. 

Subociiuitiit.ty  to  the  pre^entntioD  of  our  former  ro[»rt  to  Sir 
Miohaai  Uictut-Buach.  in  Jul;-,  1891,  we  were  informed  that  it  wiw 
probable  that  tfaoderman  Govommcnt  would  ihortty  takr>  atej >•  to 
Mtabliih  IcKal  atatidardii  for  am  in  coiinoRtinn  with  oloctriosl 
•Dpply,  and  that,  with  a  vinw  to  *ociir«  coinplat«  nKreoinent  bo- 
(voon  tho  prnpored  atanctarda  iii  liennany  and  I&iglanil,  the 
director  of  tho  Hhywicu  l«c!>nic»l  Imperial  Inttitutr?  nt  Berlin, 
I*ro(.  von  Uolmholls,  with  vertjun  of  his  aiaislantu,  propoied  to 
viait  En|;land  for  the  purpuae  uf  making  exact  compiiriitinn  lurtwoon 
tAe  units  in  aae  in  the  tuo  countrica,  andof  att<!ndm^  thRinootlnic 
of  tho  Britiiih  Aaaociation  whinh  wu  to  tnko  plncoTu  jViijj^ust  i[i 
Kd  in  burgh. 

Ilavini;  rR^nrd  to  the  tm|K>rtnnoe  of  Ihia  comiuunicutiun,  it 
tLpi>earen  dwirable  that  the  Bonrit  of  Trade  should  poatpone  tho 
action  recommended  in  our  previous  report  until  after  Prof,  ttclm- 
holta'a  visit. 

That  visit  took  place  early  in  Auoaat,  and  there  was  a  very  full 
dlacUHiion  of  the  whole  aubfect  at  the  mooting  of  tho  British  Afi-a- 
Cialion  In  ICdinburfih.  at  which  icvoral  of  our  Tiuinber  wvre  pn»eiit 
The  meetiii);  whh  ai^o  »tlenilt«l  by  Ur.  Uuillnumo.  of  the  Barmu 
tn tenia tioiiiiJ  des  I'uliJs  et  Meaurn.  and  t'rof.  rarhni't,  of  tlis 
Univorsity  of  MichiRan,  U.S.A..  who  wero  well  (iimlificd  by  r.Iieir 
•ciontilic  attainmcnla  ta  ropreunt  tho  opinion  of  tht^lr  ie*i|>eolive 
conn  till-*. 

It  np[iaarod  from  tho  dlscuaiion  that  ft  few  comjiarulivuly  att^ht 
modiRoatlona  of  the  rMolntionx  irii-ludw)  in  our  previoui  report 
would  lend  to  eeonre  intemiitiomil  a^^reemont. 

An  extract  from  the  report  of  tho  Klccbricul  Standard!  Coin 
mitt«e  of  Iho  itritiih  Association  omboiiyinR  tho  imuII*  o(  tli.- 
diaonaiion  won  communicated  to  Us  by  the  tocrctai)',  and  will  bu 
found  in  the  nppi-ndii  to  this  report. 

Having  cnrnfuMy  r«c»ni>lder«d  the  wliote  quMlioii  in  view  of  thts 
oommanlcatlon,  and  haviuf(  received  the  report  of  the  >ub  com- 
mitloe  mentione<l  in  resolution  14  of  our  previoua  report,  wo  now 
deaire,  (or  the  rusolutiona  contained  in  that  report,  to  aubatituto 
bbe  following 

Hisiiit.irTloKii. 

1.  That  it  is  desirable  that  new  dcnominationn  of  atandard*  for 
tho  mBOBuremont  of  oloctricity  ahould  bo  made  and  approvod  by 
her  Mnjoaty  in  Council  aa  Board  of  Trade  alAndarda. 

a.  That  t^c  magnitudoa  of  the  standards  ahoald  tie  det«rmiiied 
on  the  olcctrnmaf*netlo  syalem  e(  meaauremeol  with  roforence  to 
tbe  oentjmecre  aa  unit  of  leo^h,  the  naniine  ae  unit  of  ma».  und 
the  second  a«  unit  of  time,  and  that  by  the  terms  centimetre  and 
gnmme  are  mcntit  the  atjiiidanU  of  those  denominations  dapokitn) 
with  the  Board  of  Trade. 

3.  That  the  ainndard  of  electrical  resistant^)  should  be  denoini- 
natod  thoohm,  and  ahould  have  tho  vatuo  1,IKKI,000,000  in  terms 
of  tho  cniilimet.cn  »nd  socond. 

4.  Thai  tho  r(i>l>laT>ce  oirererl  to  an  unvaryiiiK  eleetrtc  ouneol 
by  a  oohiiun  of  meri-ury  ^l  the  temperature  of  melting  ice 
H-15'Jl  );mmiiiv«  in  miw>  of  u  contrtnnt  crost  erctional  area,  and  of 
A  lonelh  of  106  3  centimOtror,  may  be  adopted  u  One  ohm. 

&.  That  a  maldriat  alandord,  conitruclcd  in  iaIkI  motnl.  shoul'I 
be  adopted  as  tho  atnndaii)  ohm,  and  ahould  front  tuna  to  time  bu 
verffled  by  companaon  with  a  coluraa  of  mercury  of  known 
diaienaloiia. 

4.  That,  lor  tlie  purpose  of  repladng  the  standaird,  if  tost. 
destroyed,  or  damaf^,  and  fur  ordinary  use,  a  limited  number  of 
oopiea  should  be  constructed,  which  should  bo  periodically  com 
perod  with  the  standard  ohm- 

?•  That  rcaUtAncea  constructed  In  solid  motal  sliould  be  adopted 
ae  Board  oi  Trade  standard*  for  multlploe  and  aub- multiples  of 
lilt  obm. 

8.  That  tbe  ralae  of  the  standard  of  reaislAuce  ooiistrucled  by  a 
committee  of  the  Britieh  Aasooialion  for  the  Adiuncemcnt  of 
Seienoo  in  the  years  IS63  and  IttM,  and  known  as  the  British 
Asaoctalion  uoit,  may  be  ukcn  ai  -0SS6  of  the  ohm. 

9.  Thalthoitandanlof  electrical  currtoit  ahoald  be  denominated 
<A«  juttptire,  and  should  have  the  value  one-tenth  (O'l)  In  terms  of 

M»  eontimativ,  f^ra-iDiae,  lUfrf  Mcoud. 
JO.  3^a.e  ua  iioraryinfr  correal  wbich,  wbea  puwd  tlkrough  n 


fj.  Ciiiirv  FoiTFK. 
B.  T.  (iI-\:tl.BKi«iK. 
J.  HOI'KISHOK. 

w.  B.  Armov 


solution  of  nitrate  of  talver  in  water,  in  accordance  with  tho 
sficcitii^ntioTi  attached  to  thu  report,  depoeite  allrer  at  tho  rat^  of 
i.'iiOlllij  (if  a(-rnmmo  per  secontf,  may  be  takeaft«a  curroQtof  one 
am  ficrc. 

11.  That  nn  aliernatine  nurrent  of  one  am|Jcro  shall  moan  a 
current  such  that  the  square  root  uf  the  time  average  of  the  sijUare 
of  lie  streni-lh  at  eaoh  inslAiit  in  ani|iercs  Is  unity. 

I'i.  TImt  iimtnimente  oonstruot«d  on  the  priiiclplo  uf  tbe  balance 
in  which,  by  the  proper  dispoiritioD  of  the  conduoton,  forces  ol 
attraction  and  repulsion  at«  produced,  which  deijcnd  upon  the 
omoDnt  of  current  pnasine,  and  ore  balanced  by  known  wdKhl*. 
ahould  beadoptod  as  tho  Board  of  Trade  st«ndaras  for  the  nwaaure- 
ment  of  current,  whether  unvarjlnt;  or  altomntine. 

13.  Tliat  tlie  standard  uf  eloctrleat  prewure  should  bo  denomi- 
TiHtei)  the  volt,  bein^  the  preesure  wliich,  if  tUiadlly  appUod  torn 
coiiducUir  Hhoso  rosiatnnoe  ia  one  ohm,  will  produoe  a  cunonl  of 
one  anipcru. 

1.1.  That  tho  electrical  pressure  at  a  Mmpcralure  of  l&dcK-  ^• 
between  tho  i>ole«  or  electrodes  of  the  voltaic  cell  knotrn  as  CUirk's 
i:vlli  piepared  in  HucunUnce  with  the  s|>or.lflcation  atlAchod  to  lUa 
report,  lusy  bu  taken  as  not  differing  from  A  ptaasuro  of  1  Ul  volt 
by  more  than  I  part  tn  1,000. 

15.  That  an  alternutinK  pre«ute  of  one  volt  shall  mean  a  pres- 
sure sucli  thtil  the  tigunre  root  of  the  time  avotnge  of  the  sqnaro 
of  Ita  vnluo  iit  oach  liittiuit  In  volts  la  unity. 

1t>.  TImt  iu^trutnents  constructed  on  the  principle  ol  Lotd 
Kelvin's  (jusdrant  etectrorncier  used  i dlottal leal ly,  and  forkigb 
primiureB,  inFtrumenle  on  the  principle  of  the  balance,  electro- 
static forces  being  balanced  against  a  known  woi|{ht.  should  bo 
adopted  iw  Board  of  Trade  standards  for  the  moaaurement  of  proe- 
sure,  whether  unvaiylnji  or  olternntin)>. 

(Slgnodl        Cni'Ktr.v.ir  Bnruc 
Kblvik. 
P.  Cari>bw. 

W.  H,  PHKKIB. 

Ravlkiom. 
(Siirned)       T.  W.  P.  BuMKneU),  SeereUiy. 
NoveniborS),  IHfr->. 

Sl'ICmi^ATlUN    RuridlKKII   TO    IN    RoiOl.l.'TlUN    10. 

In  the  tollowini;  b pool ticat Ion  the  term  silver  voltameter  meMM 
the  arran^nient  of  apiuuMtus  by  means  of  whitili  an  electric 
current  Is  passed  through  a  solution  of  nitrate  of  silver  in  water. 
The  silver  voltamel«r  meafiures  tho  total  electrical  (luantily  which 
)ins  ]ias«ed  daring;  the  time  of  the  experiment  and  by  noting  thia 
time  the  time-average  of  the  current,  or  if  tho  current  hna  been 
kept  constant,  the  current  itxelf  CAn  be  deduced. 

in  employing  the  silver  voltameter  to  measure  currents  of  about 
one  ampere,  the  following  arrnn|;oment«  should  be  adopted.  The 
cathode  on  which  the  silver  is  lo  be  dojiositod  should  take  the 
form  of  Ik  i>lntiii<iiii  bowl  not  less  than  10  centimetres  in  diameter, 
and  liiim  lour  Lo  live  centimetres  in  doptb. 

The  iinoile  should  be  a  plate  of  pure  silver  some  30  aqiiare  centi- 
metres in  ares,  and  two  or  three  milhmetres  in  thicknese, 

TliiH  ie  sup)Kirted  horiiuntally  in  the  li<|Uid  near  tho  lop  of  tho 
solution  by  a  platinum  wiie  pueod  through  holes  in  the  plate  at 
opiioaito  corinim  To  prevent  the  dismleernlcd  silver  which  ia 
formnd  on  tho  nnodc  from  falling  on  to  the  cathode,  tho  ooodo 
should  bo  wrnpfxid  round  with  pure  Alter  fiajicr,  secured  nt  the 
hiu'k  with  xnallng  will. 

The  liipiid  should  consist  of  a  neutral  solution  of  pure  silver 
nitrate,  containing  about  IG  part«  by  weight  of  the  nitrate  to  S5 
parts  of  water. 

The  retdttanee  of  the  voltameter  changes  somewhat  oa  tbe 
current  [MMes.  To  prevent  theso  changes  having  too  groat  an 
elTect  on  the  current.  M>me  I'esi^tAnce  besides  that  of  the  voItAineCer 
should  be  inserted  m  the  vircuit.  The  tol«l  metAllic  iwistanoe  ct 
the  circuit  shouM  not  be  loss  than  10  ohms. 

Mtthod  of  Mnking  a  }Jea.>\irtmt.v.l. 

The  phitinum  bowl  is  washed  with  aitric  add  and  distilled  water 
dried  bv  hoat,  and  then  left,  to  cool  In  a  desiccator.  When 
thoioughly  dry  it  Is  weighed  curcfully. 

It  is  nearly  tilled  with  tho  solution,  and  cnnnocted  to  the  rest 
of  the  circuit  by  being  pliicod  on  a  nlcan  copi^ier  support,  to  wblcb 
a  binding  screw  is  uttuched.  Thi'  COp|>Ur  sup|Mrt  must  be 
Insulated. 

The  anode  is  then  immersed  En  the  solution,  so  na  to  bo  well 
covered  by  it,  and  supported  in  that  position  :  the  connections  to 
tho  rest  of  the  circuit  aie  mode. 

Contact  la  made  at  the  key.  noting  the  tlmn  of  contact.  The 
current  is  allowed  to  jiaas  for  not  less  than  half-an-hour,  and  the 
time  at  which  contact  is  broken  is  observed.  Care  must  be  telien 
that  the  clock  used  Is  keeping  corieot  time  during  this  ioterval. 

Thu  solution  is  now  removed  from  tho  bowl  and  tbe  deposit  is 
u-oflhud  with  distilled  water  and  left  to  soak  for  at  least  six  hoar*. 
It  iH  thou  rimed  eucoessively  with  distilled  water  ond  absolute 
alcohol,  and  dried  in  a  hot  air  bath  at  a  tomjierature  of  about 
ISOdog.  C.  After  coaling  in  ■  desictntor  it  is  weighed  egain.  The 
gain  In  weight  give*  the  stiver  deposited. 

To  And  the  current  in  amporee,  this  weight,  wprwcd  in 
gramme*,  mutt  be  divided  by  the  number  ol  seconds  during  wbieh 
the  current  has  been  |Hiss«d  and  by  -001118, 

The  result  will  be  the  limeaverage  of  the  ourreot,  if  daring  lbs 
inten-al  the  current  hiui  varied. 

In  detcrmtning  bv  this  method  tho  constant  of  an  Inatrument, 
tho  current  should  bo  kept  lu  nearly  cnnulant  as  possible,  and  the 
readings  of  thn  iustrunicnt  taken  at  (iciuent  observed  intervals  of 
liiue.  These  observations  give  ii  curve  from  which  the  reading 
correepouding  lo  the  mean  current  (linui-aT«nigo  of  tho  cunw^ 
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can  bo  found.     Tb»  ourrenl,  u  calculated  bj'  the  voltameter, 
corrMpomla  to  bhiit  reading. 

BriKtii'tojtTiDx  RapRBRsn  to  is  RB8(iLtmo?i  14. 

Drjiitilion  oflhr  CrtL 
TbtevM  cuiiaisU  oF  zliic  ond  roercury  In  n  mturtLtie']  notwlioii  of 
xLdo  aulphnto  and   motcurou*  nuIphALo   in  watur,  ^rapiireil  with 
mercurouB  mil^ihnto  in  cxcqm,  and  i«  cuiivenieiiitly  coiiCainvd  to  a 
cylindrical  rIuu  vomoI. 

1.  The  McreuTT/.—Ta  Bocuro  {lurlty  It  *hoiiltl  be  firrt  treated 
with  acid  in  tho  mmnt  mnnncir.  Ami  #iibHe<|ii«ntly  ilinlttltKl  in  i-im?ud, 

2.  Thr.  Zinr. — TnUo  ft  [lortion  ol  n  nxl  o(  pure  rcdisiillod  line, 
•older  lo  nno  end  k  |iieoe  of  copper  wire,  c^tcan  Iho  whole  with  %\mss 
pnp«r.  OArddiHj'  remorinf  nny  loono  [>ipcpn  of  Che  zinc,  .lint  before 
inskiiiv  up  thocell  dip  the  nnc  into  ditati?  lulpliunc  actid,  wiuh 
with  (iistillt>d  water,  tind  dry  with  n  nlean  cioih  or  flltor  pit|ier. 

3.  The  ZiM  Sulphalr- SatHliiin.  —  PrB]mro  ii  NkturnMd  Ml  tit  ion  ol 
pore  ("  pure  r*ory»tnlH>««l  ")  litic  BiilfihnW  by  ini^ini'  in  n  llji-k  of 
diaCillod  wator  with  iioarly  tiriuu  it*  weight  ol  oryntulwot  [luro  rinc 
mlphnto,  nnd  ivldiiii;  Hnc  oxido  in  the  progmrlion  of  about  2  iwr 
Oitnt.  by  wuij^hl  ol  the  tXnn  sulphalu  iTrynUiN  to  nciitrnliiio  nny  l[X<o 
ociit.*  The  cryetalfi  should  be  diiwolvod  with  tlic  nid  of  it  Kfinti" 
hetl,  but  tho  tompcmtiiro  to  whioh  the  aolutlon  U  ntlund  ahoiitd 
not  eiccod  3>Mijj(,  C,  Morcurou*  *u]i>h4ln,  trniilod  ;n  doncrlbwl  in  ^. 
Hbould  bo  nihlcd  iiiCho  pio|inrI.ton  ol  nlxiiit  l'i|>er  iH"it.  Iiy  weight 
of  tho  zinc  milphnto  ni  yatnlii,  mid  the  xuliicion  lilMrpd  wliile  Htilj 
warm  lnto(i«tock  botdlo.     l"ry>'l»l"i'liouM  form  as  it  oooIb. 

4.  Thr  .W-n-niwi"  -"■"'I'^/ft'i'- .  — T.ike  morpoioun  nulphiito,  pur- 
ebMftl  HH  purOi  Htid  wnsh  it  thoroughly  with  pdIiI  illntilloul  wAtor 
by  agitation  in  a  bottle :  drain  o(f  tho  wntnr  and  ropoat  iho  prooem 
at  leiut  twi(H).*  After  tho  liut  wonliinK  drain  ntf  n*  much  of  tlio 
nrat«r  aa  pouablo. 

Mix  (ho  wnahod  inorciiroiia  iiulphftt«  with  tbo  nine  iiulph«te 
(olutkin,  nddlnj;*  •iiirx'^ionC  oryH'olv  of  'inc  Ruttihiile  from  the  otaek 
bottio  to  enKum  tiiiliirntioii,  »nd  n  iirnnll  quantity  ol  pure  mcrenry. 
Shake  tliMO  np  wull  tot^lher  to  form  a  panto  of  tho  coni<ii>lcnoe  of 
orenm.  Hunt  the  jiiuftu,  but  not  nboie  n  tompcratnro  of  ^kW.  C 
Ke«p  tho  puto  (or  an  hour  at  thin  toin|iQrntiiro.  iu>< ''Rtlnt;  It  from 
time  to  time,  then  allow  It  to  cool  ;  continnn  toihnko  itorRiuiioiiHlly 
while  il  b  eoolini;.  Cryntjtln  nl  xlnc  nulrihate  tliould  then  bi.-din- 
tfiwtl)>  viidble,  and  *hoid<l  be  iIi»tribulo>l  throughout  llie  maw  :  if 
tlih  U  not  (he  OHM.  add  tnoro  orystitlH  from  thu  itovk  bottle,  and 
repaet  tho  whole  procosa. 

The  m«tliuit  ennurw  tbo  formation  of  a  naturotel  (Olulion  «f 
line  and  mercuronii  xulphatca  in  water. 

CoDtof  t  il  modo  with  thn  moreury  by  moan]!  of  a  pUtiiiiiin  wire 
about  No.  'J'J  K'>"KO,  TliiH  IK  iKuloalvl  From  oontnct  with  tlic  othor 
OMterbib  of  thouoll  by  boing  •oalud  into  a  gbiaa  tube.  Tho  end ■ 
et  tlie  wire  projoct  from  the  endii  of  the  lu^ ;  one  end  forma  the 
(enainal,  the  ether  end  nnd  ■  portion  of  tho  %Um  tube  dip  into 
the  mercury. 

Ta  Sn  np  lilt  CtJt. 

Tbe  oell  may  conreniently  be  net  up  in  a  email  t«sttubeot  about 
two  cen  timet  riM  diamelfir,  and  >ix  or  aevon  aentimotroideep.  Place 
tbe  mercury  in  tho  bottom  of  thia  tobe  lillinK  it  to  adeiith  of.  my, 
15  contimotra  Cut  »  cork  about  'ft  eentimctro  thieV  to  fit  the 
labo  :  at  one  *ldo  of  tho  cork  boro  a  hnin,  tliroonh  whirh  the  Muc 
lod  can  oat*  il|;btly  i  at  tho  othnr  hUIo  hor^t  another  hole  (or  the 
glsM  tube  which  oovoTB  tbo  pliilinuni  wir<i :  Ht  tboeiliro  of  the 
OOrb  out  M  niuk,  IhrouKh  which  the  nir  enii  yiv-r  when  tho  cork  ix 
puehedioto  tho  tube.  Wa^b  the  eurk  thorout'ldy  with  wurin  wator, 
and  learo  it  tu  noak  in  water  for  tuinc  hourx  before  uso.  1*006  the 
noo  rod  about  onoeenlimotre  through  tbe  cork. 

Cloon  the  xlou  tube  «nd  platinum  wire  earefully,  then  heat  tho 
wtpowd  ood  of  tihe  platinum  cod-hot  nnd  inncit  It  in  the  mcreiiry 
In  tbe  teat  tube,  tattlnn;  earn  tlinl  tho  wliolo  of  tho  cx|)o*oil  phitinutii 
If  covered. 

Shnke  up  the  itasto  and  introduce  It  without  contact  with  thu 
upjNtr  jNtrt  nf  the  wnlln  of  thu  tost  tube,  lillinj;  tbu  tube  nbui'c  (lie 
mercury  to  n  depth  of  rnthur  more  than  two  contimutrcH, 

Then  innert  tho  eork  nnd  line  rod,  pcuisini;  tbe  class  tube 
throogh  tho  hole  piopnrod  for  it.  I'uah  tho  eork  ifontlj-  down  until 
ito  lower  aurfnco  la  noirty  In  contact  with  tho  liould.  Tho  nir  will 
thua  bo  noiirly  nil  eviicllod,  and  I  ho  Coll  ahould  bo  left  In  thla  ri>ii- 
dltlon  (or  lit.  leoat  'J4bi>iin'  tioforo  noattng,  which  ahoulil  be  done  w 
(ollowa : 

Melt  H>iu"  marine  g\ii>  until  it  islluid  enough  to  pour  by  itnown 
weigbt,  uud  pour  it  into  tho  test  tube  above  tho  cork,  uatnj{  «u{li. 
cient  to  coTcr  completely  the  rinc  nnd  aoldorint(.  The  g\n*i  tube 
ahould  project  above  tho  top  of  the  marine  atuo. 

Tho  cell  thuj  act  up  may  bo  mounted  in  any  doaimble  tnannor. 
It  in  convonlont  to  arrange  tho  mounting  ao  tlukt  tho  coll  may  be 
Insenwd  Ln  o  water  bath  up  to  the  level  of,  any,  the  upper  aurface 
d  Uh  cork.  (t«  teinperetiire  can  then  bo  determined  more 
Mnntely  than  i"  {lomible  when  the  oell  i»  in  air. 

Id  uuns  tbe  cell,  sudden  rariationa  of  tem[>eratu re  ahould  aifar 
*•  pOMible  bo  avoided. 

iVortf. 

TItt  Zinc  Salphtue  Soliuicn.—Tb«  object  to  be  attained  u  the 
preparation  of  a  noutml  lolutjaa  of  pure  zinc  autphate  uturatod 
with  ZnS0.-7n.;O. 

At  temjiccaturoa  abovs  ilOdog.  C.  the  line  aulphatc  may  cryatnl- 
liao  out  ill  anothsr  (orm.  To  avoid  thie,  :>IXln|2.  ('.  abnuSd  bo  tbo 
upper  limit  at  temperature.  At  thiii  lenigierHlure  water  will 
dluolve  about  I '9  time  lt«  weifiht  of  the  cryiilabi,  If  any  of  tbe 
eryetalB  put  in  reuuiin  uudistohed,  they  wUl  be  removed  by  the 
filtraUoD. 

■SMNotee. 


The  amount  of  line  oxide  reijuired  depends  on  the  acidity  of 
tho  aoIutioD,  but  '2  per  cent,  will  in  all  coaoa  which  will  oiiao  in 
practice  with  ronaonably  good  xinc  aulphate  bo  ample.  Another 
lulfi  wciuUl  be  to  wtd  the  xltic  oxide  gradoally  until  tbe  aolutlon 
becnuie  t'llglitly  milky.  The  wtution  when  put  into  Uie  cell 
should  nut  contain  any  frou  'inr  utide.  II  il  doM  tliea  when 
mixeil  with  the  mercuroui  aulpbule,  line  Hulpbalo  and  ntercuioua 
oxide  are  lormod.  Tho  Utter  may  be  depuaitcd  on  tho  xinc,  and 
olToct  iho  E-M.F.  of  tbo  coll.  The  diflicuity  ta  avoided  by  oddinK. 
08  described,  about  I'J  per  cent,  of  morcuroua  sulpbnlo  he  ore 
tiltration.  Tbt*  ih  more  tiinn  sul&ciont  to  combine  with  the  whole 
of  the  fine  oxide  oriuiiiHlly  put  in  if  it.  all  reinaniH  free,  Thu 
■nvrcuruus  oitide  formud,  together  with  miy  nniliiuolvcd  luerourDUK 
eutphnte,  id  removed  by  tbe  liltrution. 

The  Mrrru-nnu  Sulpfialt.  —  The  treatment  of  the  morcuroui 
aulphale  hiu  for  ita  nbjoct  the  removal  of  any  mercuric  iulphato, 
which  IB  often  pi'oacnt  aa  an  impurity.  jH 

Miiicnric  ■ulphnid  ll|!RolIll^oH!aL  in  tho  prOBonoa  of  Water  Into  edH 
acid  and  a  biHio  Kiilphiitu.  Tho  lattof  i»  u  yellow  lubetanoe^^ 
tui|>e<h  mitierul- pr»i:(i(>ully  mniiiible  in  water;  Itt  preeenoe.  at 
any  mlu  in  modunile  (|uunlitiii«.  biuf  nu  etTect  on  the  Cell.  If. 
however,  it  ia  formed  tbo  acid  aulphate  is  formed  aUo.  Thia  ia 
soluble  in  water,  nnd  the  ncid  produced  aiToctr  the  E.M.F.  Tbo 
object  of  the  wanhinK*  la  to  diaaolvoand  remove  tills  acid  eulphate, 
and  for  thiH  piiriHMo  the  throe  wa«hin|{a  dofcribed  In  the  speclllca- 
tlon  will  In  iieni'ly  all  rnfo*  eulHce.  II.  however,  n  great  deal  of 
tho  tHr(ieth  minprnl  i"  [orinod  it  ^liow"  that  Ihero  ia  Ji  ^ronl  denl 
ol  the  acid  xuliihute  prueent,  und  it  will  then  be  wiser  to  obtain  a 
1iik)i  sninple  of  mercurous  aulpbale  rather  than  U>  try  by  re|>eated 
wanhinKi  to  gel  rid  nf  all  tbo  acid. 

The  free  mercury  help*  in  the  preceM  ol  removing  the  acid,  (or 
tho  acid  mercuric  aulphnte  attaclia  it,  forming  meicaroas  anljihato 
and  ncid,  which  la  waahii'l  away. 

Thn  cell  may  be  Realeil  in  a  mure  permanent  manner  by  costing 
the  iiiarioo  glue,  when  it  in  set,  with  h  ^ulntien  of  xoilium 
and  leaving  it  U)  harden. 
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AITENUI.V. 

Auguat  13th,  IE 
Hoar  Sir,— I  nm  deairod  by  the  Electrical  Standards  CommitlM 
of   tlie   Britiflh   .^sjociatiou   lo    communioate    to    the    Rloctrical 
Standard*  (.'ointnitt^'e  of  thn  Board  of  Trade  the  nncloacd  extrae 
fiom  tlioii  lepoit  inailo  to  the  lUrtooiatioii  on  August  tith,  lH9i. 
1  remain,  youi«  fnithfully. 

[SignodI        l(.  T.  <.ii.t/,i-:BuoitK, 

Sccrotary,  Electrical  Staruiardii  Coromitb 
of  tho  British  Aasocuitian. 
Tb  Sir  ThoiiHM  BlnmeHeld, 
Soorotsry,  Electrioal  Slanilanla  Coinintttee 
of  tbe  Board  of  Trade. 

ExTtUtTT   KKIIM   rilJC   RkI-OIIT  or  TI1K  El.EltHI(,1AI.9TA9IliaXOSC0t 
MITTKK    OF    TIIK    AlWtlCUlTlOV,    At'JfST    tfTU,     ISS2. 

1  he  followint;  reeolutiona  were  iigreeil  lo : 

1.  That  the   reeintance  of    a  epuoifled   culniiui  of  mercury 
adoplod  oa  tbe  practical  unit  of  teristance. 

2.  That  14*4.^1  gmmmoa  of  mercury  in  tbe  form  el  a  cotamn  i 
unilorm  croM  tcctlon  t(H>  U  cnntiinctrea  in  length  at  Odeg.  C  be  the 
specilied  column. 

3.  That  ■liiiiilanin  in  niOKniry  or  aolld  metal  having  the  Miae^_ 
resistance  as  thi'  coluinn  bo  mwlu  and  deposited  us  "laudania  etfl 
nMietaiice  (or  iiiduistrial  purpuees.  ^1 

4.  That  such  Btandorda  be  periodically  compared  with  each 
other,  and  also  that  their  valuea  bo  reiletermined  at  tntorvaU  in 
toraia  of  a  freshly  set-up  column  of  aioreury. 

It  won  further  Bt;rcod  tbnt  these  reealutiuns  be  communicated  ' 
the  Electrical  IKldiidardf  ('onimitteo  of  tho  Board  of  Trade 

Wiih    ref;nnl    to    the    unit*    of    ouiient    and    E.M-i".    it 
agreed    that    the    nuinbur    'UlllllX    ahould    bo    adopted   aa  thi 
number  of  grnmmcft  of  silver  do|K>ail4>d  per  aocond  froi**  a  neutrat] 
an'utJon  of  nitrate  of  elivor  by  a  current  of  cno  ampere:,  and  tb 
value  I '434  as  the  B.M.t'.  in  volte  of  a  Clark  coll  at  irKleg   C. 

Dr.  von  K«lmbolt£  exjireesed  his  lull  concurrenoe  in  these  de 
HJons,  u'liich  lire,  nn  he  iiifurmeil  the  committee,  in  accord  wit 
the  recommendatlon-t  which    liave  »lru(uly   been  laid    by  the  C urn- 
torium  of  tho  lleichaaustult.   an  well  OiH    by   htuaclf,  before 
Corman  tloverniiiont. 


APPENDIX  II, 

Siejifrimtiit*  on  Iht  tlfieU  afiht.  iittUiiig  produrf4  »■  Ut  CoU*  6y  i 
CHrr«iif(  ngaC  in  TtMiwj    By  K.  T.  (.1  lazkdkook, 

Tartooscjrcumstanoeijnotablv  theeiperimentaof  Mr.Griffltha* 
hod  made  It  appear  preimblo  that  the  heating  effect  in  the  coU 
produced  by  the  current  usod  In  making  tho  rceistance  test  mlgh^ 
be  aufflcient  to  affect  the  reaults  ol  the  teste.     Some  expcrlinente 
were  made  to  examine  tho  (Mint  directly. 

ThereslHlHiioeof  a  coll  of  IIKI  ohms  (nominal  value)  was  measured 
iu  the  usual  way — i.e.,  by  m^inga  Wheststone  briilge  of  (our  coile 
wbose  nominal  values  were  I,  10.  10,  and  100  ohms.  If  tho  uotla 
hod  been  accurate  there  would  hjivo  been  a  bnlance :  oa  it  wai, 
one  of  the  10  ohm  coila  needed  to  bo  ihuntcd,  and  tho  adjuatmeot^— 
woa  mode  by  determining  the  value  ef  the  ahniit  when  no  curreot^^ 
posaed  through  the  gnlvanometei.  ^| 

Aa  the  current  in  the  battery  circuit  wa«  increoMd  by  varying 
the  nutuber  of  oells  this  ahunt  deoreaaed  in  value,  shou-ing  that 
the  elleet  of  the  heating  was  to  produce  an  apparent  diminutiot 
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of  tbo  roiHtnnco  t>t  the  1,000-ohm  eml.  Thii.  of  ooano,  ia  >a 
woold  bn  fuit.lfipntnt ;  for  U)n'nl(iv(inl.h>  of  th«  eurcenb  ((oisa 
through  Iho  1<oliiii  nnil  ono  of  tho  lO'iihm  colli  i  tlio  rcmnininif 
onO'tlevontli  goo*  through  lh»  10*ol<ai  Bin!  llie  lOO-ohm.  This  rlno 
of  t«(npentturo  vill  denrly  be  (^i-cnlcb  iu  lh«  Bnt  lO-obin  coll.  nn'1 
lo  (Oil nterba lance  tha  ini?cciise  in  rcsiiibaii(<e  proHucud  Ihuroliy  tl 
booomM  iKcematy  bo  raduca  the  shunt.  The  follou-in|{  re«lin[^ 
wera  obtoined  : 


Current  in  iiiap«r«a. 

US    

■09    

•W    

■W    

■15     


Stiuitlln  1.0(N>ahni&        Corroctinn  factnr. 

325      i  -  HKrJfi 

, Si'S      IXXJSL 

•»      -...       -oooas 

, 30-S      -00033 

29-5     -QOOSt 


'  Only  ona  obnervtttiuii  nt  thii)  oarronl  van  nuwl* ;  the  othsrt 
an  lh«  in«ui  of  aeveml. 

The  true  value  of  iho  lOOohm  ii  |rircn  bv  taking  (he  ]iro<tuct  ej 
the  vnlaea  of  the  two  ll>  ohm  roiIs  at  the  tcmprmtun:  of  the 
obaftrTnllonii,  dividing  by  (ho  rnliio  of  Iho  t-ohin  nnd  multljily- 
ing  by  a  factor  raiirceenting  Iho  tttvct  of  the  •hiiiit. 

DnrlUK  th« above ob»«rvMiioiiiithHt«miK>mtiiro'  r*iiiHin«l  M^jwly, 
tho  iHCCor  chaii{(«il  from  I  -  OOOS*  to  1  -  -POOSI.  I'tm*  t.li*  rwii-l 
■Dce  of  the  100  ohm  coil  ehan(^  bj-  '031  -  '02S,  or  -006  ohm. 

The  nppnnilin  wm  not  tcnuilivo  with  b  »roftl!er  current:  the 
elTect,  howovnr.  will  vnry  m  tlie  nqnnrc  of  iho  cui'rent.  ^nd  »inee 
trabline  tho  current  iiroduoo*  ■(>  '1111111  d  olianf(i),  wo  mny  infer  tlint 
Ihg  totAl  offect  ia  lt«olt  »innll. 

Anotlier  coil  gAv*  the  following  re»iilt«: 

Cnrrenl  in  amperea.       iihunl  in  1,000  ohnw.       CorrcotitiK  fnotor. 

■05     tf 1  -  OOCJOS 

■09     45    000222 

■12    „.    48    „ -000233 

■H  41   -oooa** 

•15    40    -OOOiiM) 

indicntiDg  a  ohnnge  in  the  meMUT«d  miBtance  of   '0042  ohm  on 
100  ohms. 

It  ■•  clear,  therefore,  that  the  efTect  of  heating  in  nmall,  though 
A|>predable  when  current*  nppronching  'l.'i  ftmporo  arc  utcd. 


ELECTBIC  LIGHTING  OF  PETERBOROUGH. 


We  have  received  a  co\>y  o(  tho  rc|iort  on  electric 
lighting  procntccl  tn  the  Toirn  Council  of  Peterborough 
bj-  Mr,  J.  C.  Gill,  A.M.I.CE,,  the  waterworks  eiiKiniiRr 
to  the  Corporation,  The  re[iortv  which  i*  !i(l(ire*imil  bj- 
Mr.  Uill  to  the  mayor,  aldorcnen,  and  councillor*,  is  va 
follows  : 

In  necDidnnoa  with  ji^ur  inRlmotlonii,  I  liavn  the  filfwsiire  to 
Mbmit  for  youi  eonsidomtion  tlio  following  rogioi't  ii|X)ii  thu  aupli- 
cation  nowbnforc  you  of  the  Midlnnd  Hon*wlo  Housu  Klectnoitv 
Company  (or  your  coiiaenC  to  «iipply  ulMttrtcity  witliin  the  bi»oii)[h 
of  IVterhoroiigli. 

J/of/c  o//'rore(iiirr.— Before  Koing  into  the  goneml  (jueat.lon  of 
the  ndrimbilit^  of  the  Corpontion  thomaolvM  npi'lf  ini:  lor  a  uru 
Tlnloiial  order,  it  may  be  well  to  point  out  tiio  nmlo  of  prnccluru 
tn  be  ndoiited  in  tnnking  *ueh  application  It  i'  liild  down  by  Inw 
that  "  tho  application  muat  bo  made  In  purtnnncv  of  a  r(^«o1ution 
paM«d  at  a  ijioolid  moollntf  of  the  Ioc«l  nnlhority,  afUir  ono 
month's  ^rovloaft  notice  of  the  rame,  and  of  tho  purpuHc  theimf. 
The  notice  of  applfoation  miut  tie  published  in  the  months  of 
Oobober  and  November  in  two  Bucccwivo  woclu  in  n  local  pa|ior, 
nad  onco  in  tho  London  fla-riu.  Tho  plan*,  oto.,  niiitt  bo 
depofitod  on  or  before  the  3I)th  Kovombor  with  tho  clerk  of 
the  fionm  of  the  county,  nnd  with  Iho  Hoard  of  Trad«.^'  li 
will  thui  bn  neon  that  with  the  nioiitlr*  notice  before  the  meeting, 
and  the  advertlwmenta  afl«r,  lu  well  a«  the  preparation  of  the 
ptanii,  etc.,  *»ren  or  eVht  week*  w  the  ahurlogt  time  in  which 
the  legulntiou*  can  be  oompltod  with  :  nnd  in  order  to  have  all 
the  re(|uitenienbi  completed  by  November  :ti),  tho  Coanctl  iilmutd 
decide  upon  its  eotion  in  Septombor.  nr,  at  tho  lato*t,  oaily  In 
October. 

Artux  to  ht  LighUd.-'V  the  Corporation  decide  to  apply  (or  a 
proi'lalonal  order  tho  whole  of  l.hR  borough  would  be  the  area  uver 
which  tho  riowori>  would  extend,  but  a  "conipulwry  urea."  to  be 
IJglitM  irithln  two  year*  from  the  confirmation  of  the  onlcr.  mnnt 
be  soheduled.  This  area  would  be  theoentral  (wrtion  uf  the  ioho, 
and  the  main*  would  be  extended  outside  its  boundaries  as  re* 
qniied.  The  oompubofy  area  may  bo  iatiro  or  small,  nt  the  will 
of  tho  Council,  but  I  would  cecommcnd  the  follnidnK  street*  tt* 
being  suitable— vU_,  Weitgato,  MidKato.  Long -cnuso way,  Market- 

Elaco,   Churoh-straot,    f'owgatio,    Qneenatr^iol,    K  <c)>iinge-street, 
ftmbergatA,  Ciow-etreet,  Prlaelcala,  Wentwortli-atreet,  Narrow 
•beet,  &ridg«'etr««t,  Drldgo,  and  BridgV'plaoe. 

Rnlimaie   of  (Aur.— In  denlgning  a  oeotrsl  elation  for  the  supply 

of  uteetricity,  it  u  iiocon^ary  lo  make  jirovinion  for  future  eiten. 

Mons.  and  the  first  instulUtion  is  thereby  rendered  more  oosUy 

liian  if  it  wore  complotc  in  iWolf.     The  buiklinns  would  urnviile 

[or  themi  futnro  roiaiiemcnti,  and  in  tbo   bulldinnao  d«>[|rned   [ 

would  rocomroond  ptaut  being  erected  capable  of  malntikininj;  an 

output  of  180,000  watte' — n[aal  to  aoonetaot  li|;lii.in^  I'^it-or  of 

.         ni.riil'J  candles.     Tho  system  uiont  Miltahle  for  supplying  felsr- 

K    boroutrh  it  by  coaUaaon*  ciiriVTit  at  low  prewure,  und  in  my  esli- 

^mjUol hare  adopted  tblt  eyalam   with  acmimukton.     It  i*  not 


the  cbeapeit  ayntem,  but  for  compact  areas  it  i*  tho  beeU  I  have 
provided  tor  three  comjHJund  Mteani  -  engine*,  oaoh  driving  a 
dynamo  :  and  any  two  ol  thew  seu  would  ho  able  to  prD<tuc«  the 
ciirtunt  ninnilonod,  while  the  third  bcI  wh»  lying  by.  The  total 
cent,  of  buililing*.  onginc,  dynamos,  occrutiiiilNl'jrK,  nirtinp.  .'H'ilc'i. 
bonrda,  and  inMriimenl*  required  for  making  this  iiistnlUi.ion 
complolo  1  cetimiito  ul  £Ji',ftlll.  The  annual  cost  o(  niiiinl^nonco 
when  in  fall  work,  employing  a  working  stafT  of  nine  hmids  and 
(?onsumin([  .100  tons  of  coal  [H'r  nmium,  would  bo  (includinff 
inanagoment  nnd  office  expeneeB)aboiit£l,»9l,  and  adding interuai 
on  cauital  at  the  nit«  of  11  per  cent,  an  annual  rwtnm  of  £1,7W 
woultf  he  required. 

ftfi'mitft  o//n*OTi«e.— For  the  pur[>0M  of  thii>  wtimate  I  have 
(uaamed  that  the  charge  t«  be  mode  for  ctirrent  will  be  at  the  rate 
of  «d.  jier  unit.  At  thu  prioe  it  trill  bo  neeosanry  to  eell  69,UI)0 
unit*  per  annum  totnnke  a  return  of  li  per  cent,  on  the  oapllal 
outlay,  and  pay  the  full  working  expeaws.  In  I'OtorborOMgb 
the  conmimpllon  would  probably  average 30  uniw  for  each  18-cp. 
incsndeet-enl  lamp,  and,  therefore,  it  would  be  neoeetary  to  hare 
'J,.100  lamp»  ooiin«ct«d.  I  boliovo,  from  enquiries  1  have  made, 
that  this  number  of  lighte  would  bo  Rihsoribed  for  within  a 
rcAsonnble  time,  and  that  in  ■  few  yoam  tbo  elcetridty  work* 
would  be  eatoinit  such  urolith  n*  to  make  tliom  a  very  vbIuaM* 
riropcrty.  With  regard  to  this  eetimate  of  income,  it  must  be 
borne  in  mind  that  antil  the  him|Hi  (i|»cHiod  are  at  work  the 
iiniioal  «ii[xinilituro  will  not  be  nearly  ao  much  m  ulatjxl.  Half 
the  (fliitf  mill  hull  tho  (M>al  wouW  suSicc  for  supplying  l.'JOO  lamps, 
nnd  witli  thin  nuinher  only  the  works  ebould  pay  their  way.  Then 
whon  the  niimlwr  of  'J,3(Ki  i«  reached  the  mniimum  cxiiondituro, 
with  fi  per  cent,  int^rent,  will  be  i«tumed,  and  from  this  point 
onward*  the  income  from  additional  lamps  will  bo  nearly  all  clear 
profit. 

O'oi'  Coiaixtrtit  <piih  f?o*.  —  EJoetricily  is  usually  eold  by  the 
Board  uf  Tnide  unit,  which  I*  thua  dolined  by  Aot  of  I'arliainaot : 
'*  The  expnwpion  *  unit '  shall  mean  the  energy  contained  in  a 
current  of  1,000  amiiures  fiowine  under  an  K.U.F.  of  one 
TOlt  daring  ono  hour.  One  Hoard  o(  Trade  unit  (or  "  kilowativ" 
na  it  is  lomotimca  called)  will  keep  an  ordinary  lOcp.  Inenn- 
dmcent  lamp  uligiit  for  30  houra,  or  it  will  keep  30  of  Ruch  lampa 
nligbt  for  on*  hour.  Tlie  charge  per  aoit  variei  in  dilTerent  Iowdh 
from  4  jd.  to  tid.,  and  eould  doubtleei  bo  eold  in  I'eterburough  at 
ed.  Tkking.  then,  the  cost  of  electric  current  at  Od.  por  unit,  a 
10-e.p.  bicwideeoent  lamp  would  oottone-flfth  of  a  penny  per  hour, 
wliicb  i«  the  cott  of  a  Gf I.  gsM  burner  at  Sa.  M.  per  1,(XI0  cubic 
feet.  Every  ."Sft.  gan  burner  could  Ihurotore  he  replaood  with  a 
lO'Cp.  electric  lamp  at  the  oame  oo«t  for  oiirreut  m  paid  for  mi. 
Too  much  importance  shouhi  not  bo  attached  to  thu  relntlvo  prioee 
of  gui  and  electricity,  b«0»um  tho  •inulity  of  the  commodity  in  in 
no  way  comparable.  A  Kreat  demand  has  been  found  far  tbo 
electric  Ugiik  where  goa  of  high  (juality  Is  supplied  at  '2*.  '2d.  per 
1,000ft..  and  where,  conseiiueDtly.  the  cost  of  oleotrio  lighting  !• 
very  much  higher  than  that  of  gas  lighting. 

FriiK/Hfj'  f-f  Priftn  /.fliirWii?.— There  is  a  widespread  ideathat 
the  plant  (or  gvnarntin>!  picctricity  is  growing  less  costly  year  by 
yuar.  This  is  not  no.  Hiiildingi,  bailers,  stcamcngiDos.  dynamee, 
nnd  oablee  all  cost  n«  muuli  now  as  they  did  when  I  prqiared 
nn  estimate  for  you  thrve  yuarv  ugo,  and  will  probably  cast 
m>  much  thiiMi  years  honce.  It  Is  tho  current  tliHt  has  bean 
chmipcncd,  and  that  because  of  the  iocrensed  output.  When 
the  iiunntity  of  unita  gcnomtod  by  the  same  plant  is  doubledj 
the  oo«t  |ier  unit  la  considerably  reduced,  and  can  be  soli 
jit  a  leM  price.  Tims  the  slatlona  that  hare  been  rannla, 
for  some  years,  and  have  got  their  |>lant  working  nearer  ia  iit 
full  loud,  can  bring  down  their  chargM  from  time  to  tinio,  and  ii 
this  way  only  is  the  generation  of  eleolrioity  becoming  choopOTi] 
Thn  manufnctnre  of  nil  appliances  used  in  central -station  •■oriui  W 
now  free  and  D|K>n,  eicepting  only  incandescent  lamps,  and 
tliree  mnnthii'  time  Inmpmalilng  will  also  be  a  free  indust 
There  is  thnioforn  nothini;  to  bo  gained  by  waiting,  but,  on  i 
other  hiLnd,  the  mjoncr  tho  work*  are  In  ojieraiion  the  sooner  i 
they  be  uarninK  a  prulit,  Tliu  (roe  trade  in  lnm[Hi  will  prebablj 
reduce  the  cotti  of  ulcutriu  li);lit  to  tlie  consuinor,  for  boflda 
gettinK  the  Inmjis  at  about  one-thirtl  their  present  price,  lami: 
nrc  offered  for  delivery  in  November  which  are  [iioch  mof 
oconomical  in  the  amount  of  current  wxiuired  |>er  onndle-power. 

(7oii''?ii.«Vin.— There  i»  undonbtcdlv  u  strong  desire  amongst  the 
comiiierrlal  community  of  the  city  to  adopt  tne  electric  lignt.  and 
this  Is  evidently  tho  outcome  of  seeing  the  ndtantagci  derived  from 
using  clcotrioity  in  otliur  towns.  There  I*  also  lutHciant  ovidoooe 
that  the  lo<!>il  aiilhurity  is  the  proper  bodv  to  undertake  th* 
tnano|]oty  uf  supply.  Thu  Buurtl  of  Trade  regulations,  very 
[irD;ioily,  moke  it  im{)OKiible  to  have  compelilion,  but  tlH^  give 
tho  locnl  authoiily  option  of  undertaking  tlie  supply  tbemeelvee 
before  tcrantine  power*  to  any  company.  Local  aulhorities  tor 
■cine  years  held  aloof  from  ctcelric  lit^hting.  doclinint;  to  go  into 
liny  Hiieciilativu  biinineMi  with  rnte|>ay«rs'  money,  and  out  of  tbo 
Itrst  Xf.AUO  (Kll)  invmlod  in  this  industry  only  i:ii  4,000  belonged  to 
lotml  aulhoriiiee.  Now,  however,  the  hwal  authoritie*  have  realleed 
that  the  supplying  oleleulricily  ie  a  sound  and  proliiahlebuslneaw, 
and  the  pmportions  of  money  expended  are  revurved.  (or  out 
of  works  recently  decided  upon  in  113  town",  ci-tting  in  all 
£S2I,000.  1:790.000  are  pro<ride<r  by  the  IoohI  ■uthoriUus,  and  only 
i,'Jfl,<HlO  by  rAiniHiiiics.  The  advuntogos  of  having  any  electricity 
supply  wnrhs  that  may  l>c  estabUahed  in  I'ctoi'hoiouifh  in  your 
own  lutnda  aru  loo  obvious,  and  hare  been  too  often  duicuaaed  to 
need  rwnpltulaling  hero,  but  I  might  point  out  tliikt  obtaining  a 
provixioniil  onjor  dot*  not  bind  you  lo  carry  out  the  powanii 
gmiite<l,  lui  the  onilcr  may,  It  desirable,  be  afterwards  tmnsrecred 
boacomuany.  I  am,  however,  sostronulyoonvinceil  I  hat  the  future 
of  olectncity  supply  undertakings  will  be  proliuvble,  tJial  I  feel  iostt- 
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G«il  in  advinnff  j'ou  to  obUIn  tli*  nooOMuy  pon>«ra  [n  th«  enauitig 
Bt^sion,  und  tlion  prncee'I  wit.li  (lie  ertotion  of  tome  puob  uentral 
(tation  na  I  havo  dwcribetl.  If,  boivever.  you  dhouTd  think  the  dty 
wOiildbobett«rMrve'lbyArKiiapiknythanC.hcro[[joratioii.lGansDfcly 
wy  IhM  you  mny,  witJi  cvety  conlidoope  ru  w  tho  nmility  o(  work, 
allow  poweri  to  be  tnkon  by  tho  comjinny  now  «o<flil.n([  your  eon- 
MNit.  But  if  thi*  ia  dono,  tho  conifiany  will  be  alinolutely  uia»Utn 
o(  tho  ritnation  for  42  ywre,  aiiil  I  feal  aure  llioC  n  livlle  cuuaiilvro' 
Lion  will  (how  you  Ihnt  it  iiiii«t  Iw  For  tho  beiielilr  at  tho  vity  that 
tho  Corporal.ion  «houiil  k««p  in  their  own  hanilii  the  supply  of 
dloctrlofty  for  nil  jiurtiOBW.  The  aucMiHQa  nttuntliiii;  miinti>i|inl 
•leotiicity  works  indicute  clonrly  thni  thoic  ia  cvorywhric  n 
dwnaiid  for  tJiia  dean  and  wholciiomo  lijiEht,  nnd  thoio  i>  cvory 
roMon  to  boliavo  Ihnt  tvhnii  clvotriiiity  work"  Iihvo  been  Mt«b- 
lisfaed  In  n  town  for  15  or  'iO  yoKra,  thoy  will  hnvo  obUiined  the 
MOiO  groat  valuo,  n»  an  inva^tinont,  thai  );iw  and  wntor  workw 
hold*  to^ay. 

For  llio  nsMOii"  fe'ivoQ  in  thifl  report  I  aubmil  [1)  that  tho  timo 
hue  now  oomo  who'i  tho  Town  Cooncil  ahoold  ilceido  either  to 
apply  fur  n  proviniotiiU  order  thoraiDlvoa,  or  ith'o  thdlr  rnnsont  to 
the  applicntioa  of  n  conipnny  ;  ['J)  tliHt  in  tho  b«>t  iiitoi'8"l«  of  tho 
ratcpayora  they  ahould  obtain  poworK,  and  carry  out  ol(<ccrioily 
■apply  works  theinmlvea ;  13)  that  thovahonld  couunoiiou  withUiu 
contra]  portion  of  the  town,  and  inatAl  a  plant  of  about  £12.1>O0 
capital  ootU 


ELBCTBIC  LIGHTING    SCHEME   FOR   MONMOUTH. 


In  oor  iiMuo«  of  the  8tb  and  15th  tnat.  wo  refM-rod  to  blio 
Rubjaota  ol  eleotiie  lighting  and  dralnngo  aa  boinn  under  the  ooq. 
videration  of  the  Monmouth  Town  Coancil,  anil  to  cortain  roporls 
■ont  in  to  the  latter  authorily,  Thwo  rB|iort»  woi*  oon«idereu  at  a 
meeting  ol  tho  Council  on  Kriitny.whoii  tho  Mayor  (Mr.  W.  Honey- 
Hold)  piOMded.  Tho  BI»)ror  itaied  th&t  at  their  liutt  mcetiiiK  ho 
waa  authorised  to  form  a  sniatl  cominitt<?o  to  examine  tho  achomo 
lonwiiitdowed  and  the  .■tAlcinoni*  ho  then  mado.  Thia  oomoiitLeo 
bad  met  the  elootricnl  and  aniiilury  ongincora  on  tho  following 
Saturday,  when  in>trui?tiona  wora  cfivan  to  Manilne  and  r«[iart 
upon  tho  [xMnta  put  bnforn  tliem,  and.  If  found  praotioal^Le,  to  o«ti 
mate  for  tlie  coat.  Ho  H'ould  mwl  thw'r  r«|>orl«,  and  to  enable 
thom  to  conaldei  tlio  hiioio  roorly  for  that  day,  he  hivl  made  those 
cxtracta  wlilcb  woru  urintod  tiud  dinlributnl  among  tliem  aeme 
day*  ttiiico.  Thoy  htui  tlios  had  un  opportunity  of  uaiinidciixiK  the 
fignr«it,  and  tho  suhemo  their  comniiltco  rcoommciidod  wn*  tho 
oomfileto  one,  cumbininj;  aoworavo  with  tho  public  and  privuto 
litthting.     The  Mayor  then  road  ttiO  (ollowln);  roporl : 

RRTDItT  OP    TKE   LtRt'HFI    KLBCTRJC^T.   E>~UISBItHlr(0   CUMrANt. 

Our  Mr.  Dawbam  hnvlnjf  iu^iiootoil  your  borough  and  carefully 
DXamlnod  locAl<iooditIonj<alfooliu|rtJioqHeiitiono(oleotrio  lii:htmg, 
wa  are  now  in  a  |)oaition  to  band  jou  herewith  our  rc|K>rt  nnd 
•ii)C(;o*tionH  as  lo  the  coat  of  (a)  auutitatinK  10  o-p.  inoimdeoc^cnt 
lamjm  for  S5  gun  lam[ia  in  ciiatintt  laoterna  belonging  to  your 
Corporation  plocnl  a<  at  preaont  i  lb]  extra  for  II  additional  lamps 
to  fepbuse  oil  lompa  ;  (r)  extra  for  knatalhnt;  phint  Inrfco  enough  to 
nuuntoin  at  ono  time  MK)  IScp.  incandeaccnt  lampx  for  ptivalo 
oonaumera  in  addition  to  the  whole  of  the  atroot  lampg  ;  (j) 
aaiilliuy  «teaui  plant  foiiual  to  e),  with  (i|>ai'e  dyniimo,  eU;..  a»  a 
■toiidby  (o  moot  nny  oaiureenoy. 

Poieti: — We  tho[DUj;hty  endorw  the  nu){ge«tion  of  youraoU  and 
Mr.  Laile}'  of  utilinin);  the  natural  |iowor  at  your  du|M»al— vie., 
the  Kiver  Wye  now  ruuninif  to  waato— and  have  oatimatmi 
acGordinuly.  In  Schema  A  n  turbine  would  bo  providcil  to 
devnlop  Tt  h.jx,  which  would  drive  the  >ewn|^  pump  by  day  ami 
ttiodynamo  by  night,  maintaining  tho  IIHl  or  ao  «ti«ot  him|i«. 
Under  SclieineC  weeliould  rtiiguire  to  develop  Iji)  h.p  ,  :ia  ot^iuvt, 
■■y>  II  for  the  BtrMt' light  ill);  ulono.  Tho  power  we  propose  to 
oblAin  by  meane  of  two  turbines,  uoeh  lo  develop  30  h  p.,  whit^li 
would  togetlior  work  upon  tho  main  ahnftirig  during  tho  period  of 
hoav^-  load,  toy,  from  duak  to  inidninht,  whoii  one  of  thom  would 
bo  dwconnocted.  aa  the  otlior  would  bo  lartco  enough  to  do  all  that 
would  bo  rotiuircd  to  moot  tho  night  load,  including  tbo  street 
and   private  lighting,  or   tho  day  load,  comprialng  the  (owh^u 

Sumping,  a«  woU  ae  any  privato  luuigw  that  niight  boalisbtin 
ark  eonier*.  etc.  We  Jo  nut  program.'  at  tliiit  eta^^e  to  troutnoyou 
with  minut«  dotailii.  but  we  may  infurui  you  that  our  eattmatca 
liavu  been  got  out  in  oomjiletu  detail,  to  that  wo  ahall  bo  able  to 
•Rbrd  you  any  further  inEorniation  you  may  require  at  a  later  dale 
irithont  difEcultv. 

^ICcnio'or. — Wo  may,  howevor,  be  allowed  to  draw  your  alt«n* 
tloii  to  our  Mordey-Vlotoria  a]t«ruulor,  which  ia  the  tnncbioe  we 
racommend  for  your  adoption.  It  in  roinarkablo  boLli  for  ile  eiin- 
plioity  of  oonatruction  and  ilH  extremely  hig)i  vlUoienoy.  V^'o 
Huhmit  illiutratiooa  and  a  jiamphlet  dcsL'ribing  our  altornalx:- 
currenl  tronaformcr  ayatom,  which  may  bo  of  interoit.  Tho  naunl 
proaiuto  at  which  wo  uotk  on  tho  maina  ia  2,000  *olt«,  but  In  Ihia 
inatanco  wo  pro|io»o  only  IpOfJO  volw. 

Slrui  Lamp».—'[Uo  ttreot  btm]n»  would  bo  arranged  in  grOQp*  of 
10  in  aetloa  acroia  tho  high  iimu ore  mains. 

Prirali  /.iiji/infj.— Tho  private  lighting  would  be  (iHofl^d  by 
n«nna  of  local  (janitfortnerM,  lo  be  phice-l  cither  utider  ili*  jiavi.- 
DUtnlf,  juvl  out*ide  the  shop,  or  group  of  shops,  or  rwidenotw  to  bo 
lighted,  or  in  the  baseroent  of  oee  of  thom  Tho  orranueincni  of 
oableo  in  our  Soltoino  C  odmitu  of  any  private  demand  for  incan- 
descent  lompa  being  mot  in  tho  following  alreeta  to  the  client  of 
fully  500  l(l-c.p.  LimpK  m  all,  without  further  ontlay  in  niolna  : 
Wye  Bridge -atroot,  St.  .lamoe'a-vtrDOl,  Whit^orow-atroot.  .Monk. 
street  {*«  tar  aa  Pnory-*tre«t)i  (%aieli 'Street.  Priory-slreet  (from 
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AgincouTt-Wluore  ta  Markot  HodMa  Aglnoourt  aqiiare, 
street.  Bt.  Tl)Omu>-equMe. 

Traii^ormtTf.  —  The  tranpfonnor  contains  nbsoluti-ly  no^ 
roeobaawiD,  ia  enotosnl  iu  a  watertight  cnat'iron  oaM,  nod  is  of 
extranwljr  Ktnall  dimeasioos.  For  inatanco,  a  lOO-llght  tmni- 
formcr  ocoupica  a  apaoo  not  eioooding  2ft.  v*  Itt.  k  lit.,  conae- 
quantly  there  U  no  difliculty  wbatovor  exjMirioiiocd  in  actual 
working  in  diapoalne  of  thoae  tranaformer*  conveniently  for  the 
lighting  tlieyooDtroT.  Tho  function  of  the  transtonner  hi  U)  oon- 
vert  the  preuureof  I.UCO  volt«on  t)ie  mninn  to  100  volte,  wliioh  k-, 
suitable  forjprivttc  li^'btioK  and  is  nbaolutvly  harmlosa. 

J/(tin.(.  —  The  mainn  would  bo  wull  iunulatcd.  ilieathod  witii 
Icnii.  farthor  protocteil  by  taping,  ooated  with  afiopial  proaorv 
ttve  coni|>ound,  nnd  laid  directly  in  tho  ground  in  tronohe*  pr<. 
vided  by  you.  The  above  applies  lo  the  Sclinmo*  A  and  B,  and  to 
the  einaU  10  liiflit  i-roup  cotiduntora  for  the  etrecl- lighting  in 
Soheme  ('.  The  bigb  prcfisure  iualu«  iu  Scheme  C  would,  now- 
ever,  bo  drawn  into  iron  uiposw  as  toadmitof  exleniiion  hereaftor 
by  drawing  in  larger  cablee  in  order  lo  meet  a  grcwiog  demand 
from  private  cooaumers. 

Auiiiian/  /"/(inf.—If  you  undertake  private  lighting  It  will 
absoluc«ly  noccaxaty  to  firovlde  agaloat  any  poaxibillty  of  inlerrup 
lion  to  the  lighting,  eay  through  flood,  which  might  prevent  t& 
lurbinew  fn>in  working  to  their  fiitl  odvautit^  We  ihetefors'^ 
([uote  under  Ibis  section  for  s(>aro  platit.  consisting  of  a  vertical 
compound  steaui  engine,  looomolfvo  boiler,  and  a  aparo  lUteraator 
coroptote.  Wo  otao  provide  a  combination  of  foat  and  looeo 
pulloya  and  clutchca,  ao  that  the  engine  or  either  dynamo  cao  bo 
dlaconneotod  or  connoctcd  to  tho  main  ahafting  at  will.  S'ou  will 
pteoM  understand  th.it.  our  tondor  doca  not  delude  any  building 
to  aooouiDodate  the  iniic.liinery,  foundations  (or  tame,  or  cutting 
a  canal  foi  water  Hupplie-;!  lo  turbiuee  or  nice  from  thom  to  the 
river,  nor  the  conatruction  of  any  works  that  may  bo  rocjuiied  in 
the  river  itaolf.  We  are  of  opinion,  after  carefully  examining  th^i^ 
conditiona,  that  a  woir  ia  not  neoeosary,  but  it  i^  possible  that  yonS 
may  tind  It  ndrnntagonua  horoaftor  to  construct  a  rough  boulder 
type  of  weir  for  ii  few  yaida  Into  tho  rivor,  but  thia,  if  toijuired  at 
idl,  would  be  a  triUiug  matl4>r. 

[Then  foUowe  a  etaC^monl  upon  which  the  L'orporalion  conclude 
that,  while  Mr.  Lailey's  sewage  eoheme  alone  n>ould  cost  £9.SI7 
[adding  £1,317  lo  the  original  oost  for  contingcndoi  and  fees) 
witb  an  added  annual  cost  oE  £IAO.  lOf.,  which,  allowing  for 
repayment  of  principal  and  interoat  by  30  oqual  inatolmenM  at 
:<j  |>er  cent.,  would  notwmiiate  n  rato  of  $ld-  In  tJio  pound ;  in 
coiincotion  with  public  liv'hting,  a  rat«  of  71d.  would  only  bo 
riKiuirMl  ;  tind,  furtlier,  by  uniting  the  public  and  private  lighting 
with  tho  scheme,  a  rate  at  3d.  iti  the  pound  is  OBtimat«d  to  meet 
the  outlay.  Thoao  facts  are  derived  from  carefuUy-prepar 
oetmiiitca  an  t<t  cxponaoa  and  anticipated  rovonno.] 

The  ai>ave  oatiinalea  contain  nmplo  margins,  end  tbon> 
icosoii  whatever  why  your  actual  working  exp«nMe  elioiild  oi 
tliene  amoiiiile.  V'ou  may  therefore  aafely  look  lo  the  larger  planfr' 
to  more  than  rover  the  woi'king  cost  of  your  sewage  sc)icma  and 
leave  a  fair  iiinrgin  of  profit.  \l'e  dosiro  lo  draw  your  attention  to 
the  fact  that  if  you  propose  to  take  up  your  own  poworafor  prlrato 
lighting,  it  will  bo  ncooaanry  for  you  to  lodge  your  application  to 
the  Board  of  Trade  before  novcmbor  31  next  in  order  to  eocun* 
proviaional  ordor  tn  the  ensuing  aoasion. 

The  Mayor  then  rood  tlie  rofiort  by  Mr,  Ijiiley  on  Uie  sowervgB 
(iiieslioii,  and  also  a  supplementary  ro(iort,  from  whieh  weabAroct 
the  lollowiug : 

"  1  have  Keen  the  figures  und  ualu illations  of  Mr,  Dawbamoom- 
[idled  for  tlie  Brush  Elcclrical  Engineering  Company,  and  ao  tar 
OS  I  am  in  a  position  to  offer  an  opinion  thoy  appear  to  mo  to  ba 
norroct.  llnring  approved  m  general  tonne  the  tnoehanloal 
arraiigcinenta  which  1  uudenilundaio  nec««sary  tor  the  proper  tuid 
clllck'nt  carrying  out  of  the  oclioine  propoted  by  the  Bruah  Eleo. 
tnciil  l^rigiiievring  Cump^iiiy,  1  have  to  lay  before  you  the  following 
eHlimut«.  [Then  follows  wtimnle  ugrMing  with  that  previously 
referred  to, )  It  will  be  witJiin  your  recollection  thnl  my  prolimf- 
nary  oatimutc  for  tho  acwem^n'  seheino  was  t^fMi,  but  if  tlia 
rohcuie  IS  luid  bcfoio  you  by  the  Brush  Eloi^trical  EnglnOOTlng 
Company  ia  carried  out  in  conjunction  with  my  aowaife  fcbomo,  ^y 
there  would  bo  a  reduction  of  from  £SiX>  to  jCl.OtXI.  I  nave  car«-^^| 
fully  looked  through  the  inointononce  oatimnioa  of  this  oompanvj  ^| 
und  it  appoatD  that  they  *how  a  profit  which  would  cover  Vbt 
working  cxpenau*  ol  the  Mwago  sobeino.  In  the  event  of  your 
Hdopttng  the  slrool-lii;htingeohemeonty,  the  expeuAoof  tho  water- 
way whiah  is  included  in  my  oewago  scheme  would  have  to  bo  in> 
crooaed  to  the  extent  of  about  C700. 

('ontinuing,  the  Hayer  aaid  tho  £guro>  given  in  tho  report) 
ahowod  A  very  favourable  balance  lo  uie  oi«dlt  of  tho  propo#«d 
achoiue,  but  the (]ueatloii  which  arou  in  their  mlnda,  and  iu  thoeo 
of  the  isMpayen)  woe,  were  the  amounle  reliable !  Ue  hnd  hesnl 
fre((ueDtty  th«  opinion  oxpretsed  that  it  would  be  a  good  thing  if 
the  thing  could  DO  done,  but  there  eeeiiud  rather  a  doubt  tn  the 
min'lii  of  the  public,  not  aa  to  ita  desirability,  bnl  poaaibility.  Ha 
was  lirmly  of  ooinion  that  the  eel imate«  given  were  fairly  correcli, 
and  hia  iJoaa  of  iu  fcoaibility  wore  confirmed  by  evvry  enqalry. 
The  figorea  of  tlie  ohictrical  jioitlon  of  the  acheuie  woie  by  toe 
Brush  Ekctricol  Com|Miiy,  one  of  the  most  Important  ocmpaniM 
10  tho  kiiigduin  in  that  hmnch  of  sngiuocring,  aud  were  not  an 
approtimiili.' t^timnv?,  but  II  Unnlurfor  whiob  they  are  prepared 
to  do  the  vurk  and  gnaranlve  iia  wucking.  Thoie  teforring  lo  the 
eewae>B  part  ore  by  Mr.  Lailey.  and  are  baaed  upon  work  of  the 
ojne  Rind  in  hand,  and  being  carried  out  at  the  proaont  Umo.  He 
concludod  hla  romarka  with  formally  proposing  tho  adoption  ot^H 
the  report,  ^H 

CoOBolUor  CoaaoMa  tocondod   the  iiiotton,  which,  aft«t  son*^^ 
dLsoUiadon,  was  ouriod. 
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CwwatiT.— The  Eloctric  Lighl  Coniiutttoe  of  the  Town  Coandl 
hiu  boen  oMabtiebed  an  a  permjtiKnil  buiri. 

IHi*alM7.— A  iww  edition  of  Iho  illrvobary  of  Uio  National 
Telojiliutie  Compiny  for  Scotlnnil  liiui  ju^l  Iwon  inued. 

CMtlvford  yorkaJ.—Tho  (juoclKni  of  llKhl.lnK  tlio  town  by 
oloctni^lcy  i«ul  ptuwiicandar  tlioconsldnralEoii  of  tholioiiAl  Board. 

Oork.— Ar  el«ctr!o  light  init«llacion  ha*  boen  pul  uji  by  Mr. 
Pareivkl,  of  Cork,  at  iho  officM  connected  with  Loily'*  Well 
Bc«W(iry,  Cork. 

AlC«wAr«  L«B9.— A  nowareUmp;  dovlW  by  Mr.  H.  TtpuinK, 
U.LM.E.,  ia  b«int;  introduced  by  the  Crown  Elaobrio  Ugbt  Com- 
pany, M,  <^iiMn  Victoria  iti-oct. 

at.  Skvtour'a,  Soathwvk.  —The  aurvoyur  to  Iho  Boiir<J  of  Work* 
hnii  comiilnmwi  ol  inconvuiiiciicocnmod  by  oloettic  lij;h  ting  com - 
[Kinica  bfoiikiiii;  up  iliu  oaphnltcd  IhoroiifihfareB. 

App»l9tBi«iiU  VaeMit.-Tba  Brtitot  rorporMlion,  u  wi]l  bo 
■con  from  our  mlvijrluMjmcnl,  (■olumna,  rwiiiipp  three  ■mUtant 
cnttlnooi-n  fcir  tho  municipnl  cloWtii?  Iljrhtinj,'  station. 

rirc  AlarMa.  — Thonttoiilion  of  the  Itnti'lon  Coimly  Council  ui 
W  be  dir«otod  by  the  Wandnworth  LokhI  Boni-d  w  ibo  inBufficioncy 
oJ  fire  aLinni  [n  the  (nrisho*  of  Tooting  (in.l  Slreaitinm. 

HBToIiut.  YoDDK,  ADd  Co.,  Limited. —Tbis  ConijJHriy  hiw  boon 
tcKistcred,  with  .■»  CHj.iUil  ol  ll.fJIX}  in  £1  nhniw,  to  UBl»bIiBh  nnd 
earry  on  tho  buxinOB*  of  clcctricul  »iid  raoclniiiioiil  eiLKincom. 

SoumoiBoiiUi.— A  ccntnil  talopliono  is  to  be  lixod  in  thv  hall 
of  the  Munidpttl  nuil<liii|;B  coiinectod  with  the  town  clerk  ■,  mr- 
vcyof'*,  and  «ii.iiiaiy  itiBjioctor*  otBco*.  Tho  rent  will  bo  £3 
yoorly. 

■»d».— Tho  Town  <.V)uiioiI  have  rwolvod  to  apply  for  power  to 
■apply  publif^  or  private  lifclitjng  by  oUntnolty,  anil  to  (cet  por- 
RU»ion  la  borrow  and  niue  tho  amoant  reiiulrud  lor  the  electric 
lighting. 

l[»wtoh»iB.-The  Work*  Committee  of  tho  Di-tiict  Bwird  havo 
«tld«r  oonnidoraUan  tho  <iii««tioii  na  to  h  liothor  thu  CryBtnl  Tulaec 
Uittricl  Electric  Supply  Comj»ny  nhnll  light  the  public  strectii 
by  elwtridty. 

South  port. —A  member  o(  tho  Town  Council  1ih«  decided  to 
defrny  tho  cost  of  inslallinj;  tJio  electric  ligliv  iii  thu  church  of 
St.  Sitnon  iiiid  St,  Judo  immodiatoly  on  tlio  Corporation  »apply 
bcinK  Bvailahlo. 

Coppor.  — ("oppor  ti  Btilt  i[ nipt,  with  n  modornte  dBmnnd  both 
for  elcctricnl  pur|H»o*  and  for  marina  onelnoorint;.  In  tho  New- 
cMtlo  district  tough  cupper  varlM  (roin  £48  to  £46.  10».  ncconlinu 
to  qunrititiM  needtxL 

BrtiWL— Tho  Bourd  of  Guardiana  have  Tooeivod  eight  tondors 
(or  the  ol«ctric  light  inalallation  at  St.  Potor's  Ifoapit^,  and  thftl 
of  Metfra.  Willway  and  Sona,  of  St.  Auguntino's-pntado,  (or 
£28.  9».  Od.,  han  boon  .icccpl«d. 

*aglMAaamu»it  Tolagnpfa  Company, —The  DirocWrji  have 
.  S™  *"  '"'*'''"  tli»*idend  for  the  <|uiirl«r  ended  Soptoinbor  :V} 
oll^Sd.  percent,  on  thoordlnary  stock,  and  2^.  nor  cent,  on  the 
prQfvriad  Htock,  le«  incnnio  tan. 

Meney.— Tho  Morauy  Dotkn  and  Harbour  Bunrd  have  oonlinnod 
the  rccommciidiilion  of  tlio  Dock*  smi  Qua}  >  Committee  to  iiroviilo 
an  nloctric  liglit  at  the  uuth  Hiile  of  tlio  entrance  to  tlie  Morpeth 
I'Ook,  at  an  ostimatcd  coat  of  £'JOCI. 

City  «<  London  Union. —Thn  H'luw.-  CommictRo  have  bad 
roforrod  to  them  lor  Ponjidor«tinn  und  report  the  ijUOHl.lori  of  Uiying 
on  Iho  eleotrio  light  at  thn  intinuary  nt  iiow,  wlmt«  there  in  a 
large  namber  of  pationti  in  bc<l  ni(,'ht  and  duy. 

Chlcbonar.  — The  Lightini;  CominiltoB  of  tho  Town  Council 
have  reported  the  appoint  ntoni,  o(  a  nubcommittoo  to  Interview 
the  KM  company'a  ropnvoniatit'M.  ond  that  thoy  hBvo  ccnBidcted 
lbe<|ueitioR  of  oloetrlo  lighting,  hut  hnvo  not  yet  arrirod  at  a 
deoiMon. 

Wntrord.— At  a  meeting  of  the  1.0Cal  Bonrd  laxt  week,  the 
Clork  lukeil  for  a  committee  to  benppointAdtaholphim  to  prepare 
tho  noo«*aty  notice*  with  regard  to  tho  applicution  for  ■  pro- 
vUionat  order  for  oloctilo  li(rhl.  Mofam.  Uko  and  Andrew*  wore 
appointed. 

Appetotment.  -We  undornnind  that  Mr.  T.  H.  Aldridge  hoa 
obl«ineiI  an  appointmaiit  with  the  Urand  Junction  Canal  work*  nt 
their  iiumping  atation  at  Tring.  He  ouaUllwI  bimwlf  for  the  pout 
in  the  work,  ol  Mr.  Konajd  A.  Scott,  M.K.I.,  Actoohill, 
Liondon,  W. 

rrenoh  Tolopbone  Company.  -WitJi  regard  to  the  recent  diao- 
lution  o(  the  Hoci.tt  (;tn,ralo  do*  Ti!l>^phone*,  It  is  announced  that 
tbesoben-efor  the  reoonntruction  of  the  Company  has  now  boen 
MDipleted,  and  th«t  it  will  bo  UUd  before  the  «[Ureholcinni  ■hortly 
for  their  aiiprnval. 

SOQthAfrtc..— The  South  African  Pnblio  Worka  r^rporatlon, 

Limited,  coinpi-.«!«  among  iu  algnateriwt  tho  firm*  of  Ma*»rs. 
BlACk.  llfXpitlinrNt'.and  Co.,  Oatethoad  :  tho  Uloucoatcr  Railwa}- 
Carringc   iiii   Wii;;^""  Comi«iiiy,  Limited  ;   and  UoMr*.   Kiutton 

and  Andoreon,  of  Erich, 

City  and  BooUt  London  BKUwayCampaoy, —The  racelpt«  (or 
thcwoekciidini:Sp;jiHjiiibcr  il  wdio  J:7T3.ugaiaat  £T«S  fortbeaaoie 
period  la»t  ywir.  or  aii  ioeion*o  ol  t5.  The  totnl  rocalpu  lor  tho 
MCOnd  half-year  ol  1S93  »how  an  incrowe  ol  £4«  over  tho*a  tor 
the  oorre*potiding  period  of  1892. 
■  ««»»Mta.— The  Local  Bo«rd  have  decided  to  reduce  the  prico 
m»r^'*     B^oro  doUin  to.  at  a  moctiag  but  week,  Wr.  Spick  uid 
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that  there  waf  a  iirobabllity  of  their  having  the  electric  Hght  in 
the  district  before  long,  i^d  he  thought  it  would  bo  to  the  inUireat 
af  tho  Board  to  m^ike  n  raductioa  a»  »oon  a»  po»>iblo. 

Bleoiro-Preteeter  Syndlente.   Limited.— Thi«    Company   hoe 
been  registered,  with acapitel  of  £10.000  in  £1  ehares.  toodootno 
agreoinent,  made  between  tt.  Jewell  of  the  one  pari  and  C-  Ot\ 
(-r«eriwi-ll,  on  behalf  of  this  Companv,  of  the  other  port,  »Bd  M 
carry  on  buiiinm*  a*  electriciaua,  tnvctianical  englncon,  oto. 

Bolton.— The  work  of  prepering  (he  Bit«  in  Spa-road  for  tbfti 
pn>|>o>rid  olcctriR  lit(hting  dop&t  him  been  commenoed  (hli  weok^J 
and  I*  ht^lng  (iipMlv  pushed  forward  under  the  ■uperintendonoe  oil 
Mwirr.  Uioiiell  arid  Uurphy,  architect',  and  Mr.  Itider, eleotrlcal  ] 
enginMr.  The  biying  of  the  inaiiiH  will  be  proceeded  with  M' 
quickly  ne  poselbie, 

Ba*t«ra   Teleimpli  Company.—This  Company  Annonnoe  ths 
[Hiyinent  on   OcloV.wr  13  ul  int«twt  ol  ,Sh.  {ler  'hare,  letn  inoocU.J 
tax.  being  at  the  rnte  of  6  per  cent,  per  annum,  un  the  pfeferanot'l 
Hhare*  for  the  nuarier  ondiofr  September  30.  and  the  neual  Interim 
dividend  of  2e.  lid.  |>or  share  on  ttio  ord inan •hares,  free  ef  income 
tiik,  ill  roflpoct  of  pralita  for  the  iiunrtfir  ended  June  30. 

Blackpool.— What  in  t«rtued  an  "  eloctricel /«' "  i*  to  take] 
place  ill  n  fow-  days.  At  the  electric  lighting  utatlon  ,tll  tha 
dynninoa  for  supplying  the  current  for  the  ore  btmps  are  new  in 
rondinow*  for  running,  and  tho  electricity  generated  by  one  ii 
beinK  ntilinod  for  tho  arc  lamps  at  the  Winter  (lardeiis.  The 
toCAroumbtir  of  laiTipt  to  bo  oroctod  atonj;  the  Promenade  i*  1% 

GttUdford.  —The  Board  ol  H  uardiaiu  have  relerrud  to  tho  House 

(Tommittoe  a  letter  from  thu  town  clerk  of  Uuildlord,  BtttiiitC  that 
the  Council  would  have  no  objoction  to  the  telephonic  coriiicotion 
of  tho  union  woikliouso  and  the  borough  police  itation  on  condi- 
tion thnt  the  whole  of  the  expense  was  defrayed  by  tho  tiuardiati«( 
anil  that »ii  unilertakln|{  wan  givon  to  remove  the  wicei  atony 
time  on  reoiMiiiable  notiue  being  given. 

Bntb.— When  tho  Surveying  (.'oromlttcc  of  tho  Town  Council 
mot  lost  week,  Mr,  Stu.ge*  brought  up  n  tabic  which  the  Eloctrio 
Lighting  C-oinmitteo  had  wloptoil,  *howing  tho  houra  at  which  the 
electric  light  would  be  Kwitvhed  un  and  oir  e<,ory  evening  and 
morning  in  tho  year.  According  to  tho  tiible,  t)iu  light  would  be 
Bwitchixi  on  at  0.37  in  tho  evening  and  ufl'  at  4.1 1  the  next  momin|{< 
It  wiui  dodilod  to  give  a,  trial  to  the  hour*  mentioned. 

yaMioin.—The  Veadon  Local  Board  have  received  a  letter  (rottl 
Mr.  K.  Hammond,  giving  the  terma  on  which  lie  would  prepare  t,  , 
schema  of  otoctric  lighting  for  Venden.  The  Hoard  hnvo  decided 
to  hni-o  another  interview  with  Moanrv.  Andrew*  and  Preecc.  of 
Bradford  and  Morecambe,  and  otter  thnt  to  coll  a  public  moettns 
for  the  niirpoMeof  a«kliiK  the  ratepayera' Mnctiot)  to  the  Boam 
undertidiiiig  tho  Bupply  of  electricity  for  both  public  and  privaUl 
lighting. 

BleeiTie  LlcbUn«  at  Wrexbam.  -On  the  20th  inst.  a  apociai 
meeting  of  the  Town  Council  waa  held  for  the  purpoae  ul  con- 
nideriug  in  committee  a  letter  from  Meflsri).  Lewi*  and  Son, 
Hulicitor*.  italinic  that  tho  Wruiham  nnd  District  Electric  Supply 
('ompany.  Limited,  Wore  prepared,  in  acooriiance  with  the  OlTer 
inndo  by  the  chairman  of  tho  company  to  tho  Liglitmg  Committee 
nn  A[irll  ^.>lh.  to  sell  to  the  t^rpoiation  the  provisional  order  ol 
the  compniiy  for  tho  sum  of  Slr*M. 

Meeting  or  Credltara.-A  mooting  of  creditors  of  Selino  Row- 
bottom,  electrical  enRineer,  of  I'l,  Abbey-street,  Oerby,  carrying 
on  buaincea  a*  S.  Kowbottom  and  Co,,  nan  been  lioh!  at  Ihtrby. 
The  debtor's  statement  showed  linbilitio*  OrJ,  I1>h,,  of  whicii 
.t2H0.  4s,  was  (miwetcd  to  rank  for  dividenil,  Tho  stock- in  trnile, 
which  cowb  £400,  was  estimated  to  realise  £'JjO,  the  machinery  iM, 
trade  GlCinge,  etc.,  £'2o,  furniture  £'20,  and  there  wore  good  book 
debte  pub  down  at  £26.  10s.  The  allei;od  cause  of  failure  woe  bedl 
trade  during  the  past  year.  The  usual  rewlutiona  have  beeo' 
[losecd. 

LlgbUng  nt  Brlshton. — Ae  mentioned  in  our  laat  lasue,  a  ean> 
siderablo  [xirtion  of  tho  front — namely,  from  the  western  boundar* 
to  the  Aquarium— hap  boen  lighted  by  electricity,  the  cereinonwiwf 
switching  on  tho  cuirent  for  the  first  time  being  [wrlormed  hf 
tho  Mayorciii.  Tho  inaugural  prooeedinge  Were  very  eueoeMtal, 
nnd  the  elcctiic  light  wax  aoen  to  be  a  ereat  Improveinent  on  the 
old  t>ykt«m  of  lighting.  Tirenty  out  of  the  -10  lamua  are  put  cut 
nightly  at  II  u'olook,  the  others  being  kept  on  till  dawn.  The 
dill'erence  in  the  ooet  ue  compared  with  goa  is  an  annual  incrvaae 
of  £300. 

Weeten.enper.Mare.— At  u  moeliiig  on  the  llth  in  it.  of  tho 
lne|iecliun  Commiitiio  of  the  Town  Commissi  oners.  Mr.  tioode,  of 
Meiera.  Fowler  ami  Co.,  of  Lcedn.  waited  on  tho  committee  to 
state  that  he  would  be  willing  to  prepare  and  lubinlt  a  Mcheni*  1 
and  estimate  for  fitting  up  an  electric  lighting  station  and  laying 
down  plant  within  the  compulsory  area.  Tho  committee  expUiuecf 
that  OS  the  Board  were  now  in  negotiation  with  Ihii  Brush  EHec- 
trical   Engineering    Corogiany,   Limited,   tbe^   could   not   nt   tho 

KKent  time  give  his  lirm  any  instructions  in  the  matter.  The 
mtiiiAviuners  are  to  hold  a  special  meeting,  when,  among  other 
matter*,  a  letter  from  the  Briuh  Electrical  Engineering  Company 
wUl  be  considered. 

HnllfaT  and  Bermudas  Cable  Company.- Tho  annual  mootlns 
wa»  hold  at  33,  Old  Broad-atrect  lai<t^  week.  The  report,  which 
was  adopted,  elated  that  tho  year'*  workmg  had  rociultotl  in  a  prolit 
o(  £1,717,  0*  compared  with  £l,'J(il  for  lil'.ll.'J.  The  btdance  uf 
£1,682  broughl  forward  niodo  tl>u  iiiitn  to  the  urutlit  of  revenue 
£3,309.  The  neb  nabte  ruceifit^  were  £4,S5tI,  ue  ounipared  with 
£3,913.  The  loan  of  £11,000  from  the  Grtieham  Life  OtHco  at  6  per 
cent,  has,  aince  June  30th,  been  (urthor  reduced  lo  £tt,M00,  nnd 
the  rate  of  tuteroab  to  S  per  oont.    The  £10,153  wiiich  appoarad  In 
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Ihe  lasl  bnlance-Bheet  m  debit  ogaioBt  CApital  Msoounb  had  boen 
roduow!  to  £6,T5i  by  the  npiilicBlion  of  the  £3.399  to  credit  of 
revtfFiuu  account.  Titis  Uiad  tut  the  rodemption  of  tho  dobontnre* 
is  now  £7,y9S  as  iiomimi-e<l  wil.h  j:5,1T5  IasI  yonr. 

Kew  lutatlBttoa.— On  MondAy  night  a  niininroa«  pomjinny 
aatcmblcd  in  the  wnroroorap  of  Messrs.  Robnrt  AdAniii  anH  Son, 
fuiniahing  ii'Dn[nonj;«r>!,  14,  Rit*L  Mnitland-^troeu  FMlnbitrgb,  for 
tho  purpo«eof  wwiiij;  theok'ctrieliKht.lurncJ  on  in  Ihewe  iiiDmixcia. 
Tho  word  liHi^  butin  carriiyl  out  under  tho  supuriiiluiutance  of  Mr. 
Mftltiew  Buchnn.  electrical  en  gin  oer,  PortobollD.iLnd  by  an  in^nious 
U^ran^tncnt  of  lamp*  ^vH'h  coloured  ?Hhadc«  a  mmit  plcn«in^  oli'oct 
hv-f  boon  obMined.  Tlio  engine  is  an  Otto  of  X  .1  ncta.il  or  bntiie 
boiiiO[mwor,  with  two  hcAvy  fiywheels  T>io  dyn.vmo  in  drlTOn  by 
onoof  tho  fiywliev!",  ii  [mlwit  link  t«nUior  bolt  «p«d*lly  Mtngitod 
(or  ■acli  work  beiri):  useiL  The  dyuiimo.  whioh  to  of  speoiitl 
doaiffni  f8  OOiuU'uctud  to  light  cithoi  aic  ur  intuiDiIoBaent  lamiji,  or 
of  charf^ia^t  ocoHiniilntor*  no  that  tho  liRhta  muy  bo  turnoti  on 
when  the  cn^cino  in  not  runninjf. 

Sonthunptan. -•Whan  the  Hurbour  lioanl  mot  on  tlio  I9tli  inst. 
tho  ^^  orkr*  ConimittoO  niont<iono4l  (hat  an  otTci^  havinfc  boon 
(cceivoil  from  IUcmi'i.  Stnttni  and  ('o.  lo  »iii)[.ly  toma  npuro  parl« 
for  oleotric  crnrtos,  at  a  cohIoI  ubout  Ill'Jt,  tho  offer  wiia  not  Dnt«r- 
lained,  thouii;!i  uoriiiiwiun  w>>»  |^iv«»  to  Iho  linn  to  uiakc  riitnv 
lOBtM  j«  to  tho  orhuieucv  of  tliMO  oraDW,  on  Ibe  niidurntArjiIiTi);  that 
thoy  would  pny  for  the  currotit  aupjiliuil.  Ahterniaii  Bono,  in 
moving  the  adoption  of  tho  roport,  saUi  thnl  with  rogiird  to  the 
Olectrio  cranea,  an  offor  had  biHin  made  by  Mc^«r!-  Stutter  and  f'n. 
tO«ui)pty  lomo  npnro  part*  for  tho  oloctnc  cranes  ntacnat  of  tiW, 
but  the  canimi(rt«o  felt  thoro  wiu>  no  niMioiislty  for  this,  bnonnno 
they  hapnd  to  hm-e  tlio  other  i?rnne  u'orkmt;  soon,  nnd  if  nnylbiri); 
happened  ti>  one  the  other  could  t,<k<>  it»  plMoe  cmlil  whiit  was 
necccaary  Imd  boon  done  to  it.     Tha  ryport  wiut  odoptol. 

Llflttiiig  at  DeiMhury.— Tho  Electric  Ugh  tine  Com  mi  ttae  of 
tho  Bonrd  of  tlimniinns,  after  conBidering  the  tori'fors  for  liuhtiuf; 
the  workhmiee,  elc. .  hn»e  retiommended  the  Board  to  fortuulato  a 
■pcltlcnliari  bnacd  u|»n  the  ievoral  lenders,  to  provide  for  tlie 
iiehtiriK  of  the  cottage  homo;,  aod  to  contain  ■  claune  gunrantcveing 
Ihe  proper  and  effective  lighting  of  tho  workhouse,  etn.,  for  a 
reaaonitblo  period  Ihercnftor,  and  Uiat  the  tcndorers  submit  tondoi-* 
in  uccordanrie  with  aucb  HijeoiltcMtion.  Mr.  Joaepli  Brown,  at  a 
moctinn  of  tlie  KoarrI  la»t  week,  Mid  that  tho  cornmitt^oo  hiul  s'fiie 
my  Mtrelully  into  thow  matter*.  Hod  had  come  to  the  oonoluifiou 
tiiU  tho  uu8t  of  lighting  tho  prcmi>ea  by  eloctrloity  would  bo  losa 
tban  by  gaa.  The  minuCon  woro  pouod,  and  it  wo^  resolved  to 
»pply  lot  power  to  borrow  £2.li10  for  the  oloctric  llehting  of  the 
premisoa.  The  Doard  hai'o  acrncd  that  It  bo  an  inatructian  to  the 
<nminit.l«c  lo  pmparo  a  t<|WL-iiication  fur  the  ooinpletii  lighting  uf 
tho  rioiiril'v  prumisee.  including  tho  cotta|;u  humeB. 

Talesrup&lata'  School  of  Soi«Boo.  — Tho  eighteenth  tsaaion  of 
tbi*  ichool  will  lie  oiieii'.<d  neit  week  iit  the  Contntt  TeUigratth 
Olficc.  and  the  liit  ot  priio*  n^iinwl  by  limt  joar'a  BtudentB  at  the 
_Cfty  and  C.ullds  Institute  and  in  the  vtiiunce  Mid  art  ^tHmiiintionB 
I  lieen  publiithod.  The  namoa  of  the  prineipal  prixeljikem  Oirc 
■  followH:  The  City  and  (laildn  Initituui's  KiaiQinations— Tolo- 
^niphv  and  Tckphonv  ;  Honoum  grade,  lirat  prilo  in  the  United 
Kinf^om.  niUer  mtxiai  and  £3,  Mr,  A.  R.  Nichols  :  flrHt-claM 
oorti6cnto«,  Mr.  W.  J.  Ituiley,  Mr.  A.  J.  Eaincs,  Mr.  A.  K. 
NichoU.  Mr.  8.  F.  Face,  Mr.  T.  feuder  Mr.  K.  Nlnitiio.  Mr. 
■I.  E.  A.  Sorrell,  Mr.  W.  Stevenaon.  Mr.  J.  E.  Taylor,  and  Mr. 
C.  W.  Wheeler.  Ordinary  craiie.  tirvt.  priiie  in  the  Uniled  King, 
dom,  (ilver  taedal  and  £2,Mt.(i.  H-  .Adams;  third  priia  in  the 
UniUMl  Kingdom,  bronzo  medal  and  £1.  Mr.  C.  G  Uoach  :  firat- 
cla«  corlibcfltcs  Mr.  11.  It,  Adam*.  Mr.  f.  Barfiold,  Mr.  A.  J. 
Dawoa.  Mr.  E.  M.  Urai^ir,  Mr.  E,  .1.  Eamoa.  Mr.  J.  Kilfotd,  Mr. 
H.  Moguite.  Mr.  F.  MorgHn,  Mr.  C.  tl.  Roach,  Mr.  T.  -Siiiordon. 
Mr.  C.  J.  Turner,  Mr.  E,  \V.  J.  Todd,  and  Mr.  .1.  Wondon,  The 
Science  and  Art  ExaminationB  —  Klagneti"iu  and  F.loctriuity  : 
Advanced  atage,  firat  oloaa  oertilicatei).  Mr.  tt  Nimiuo,  Mr.  T. 
Fender,  and  Mr.  J.  E.  A.  SoiroU  ;  nccond  chuia  cvrtiiioatoa,  Mr. 
G.  R.  ddatns,  Mr,  A.  R.  NichoU,  Mr.  S.  B".  I'ace,  Mr.  T.  Smordon, 
Mr.  IV.  Stcx-on«on,  and  Mr,  C.  W.  Whoolcr. 

■nddvraOeld. — Tho  rooms  on  tlio  ground  floor  of  the  Tochnioul 
School  hnvu  boun  titled  Up  with  the  electric  light  by  Mcwoi. 
Bcott  and  Mountain,  of  Nowcwtlo  on-Tync.  and  laat  week  the 
■apply  of  oloctricity  from  tlio  Corporation  miun*  was  formally 
turned  on  by  Aldorman  J.  W.  BrlKK,  Iho  pronidnnt.  Attogotlior 
about  \2fi  incnndejicent  ligliM  have  boon  distributed  amongJit  tlio 

S round  corridora  auil  louriiH,  whiuh  compriiw  the  weatriiig-ahod. 
10  dyoio^diouao,  Iho  choinicnl  luborutoiiua,  and  the  oliemiatry, 
dyeiug,  aiu)  phyaioal  lecture  rooma.  These  are  departroenta  ot 
tho  aohool  in  which  tho  improved  light  will  bo  o  great  boon. 
piOiMr  colour  being  an  important  point  in  each.  It  !■  contcin- 
pliud  l«  oxtond  the  InatalUtion  throughout  tho  ichnol.  On  tho 
ooiiflnaation  of  the  minuloe  ot  the  Electric  I.ltchting  Commltt«(i  of 
the  County  Council,  (3ouQcillor  Broadl>«nt  askeit  if  .Luytlnng  hml 
bMmdonowith  regard  t«  »n  ezhibitioa  ot  oloolrioity.  Councillor 
M*nball  replied  that  it  any  manufooturor  required  to  exhibit, 
ood  took  (I  shop  in  tho  town,  tho  oommitloo  would  aupply 
tho  light.  The  Central  Worda  Committee  of  tho  Town 
Council  recommendod.  on  tho  2iith  inat..  that  St.  (ioorge'a mioaro 
■houhl  bo  lit  by  oloctricity.  and  that  four  arc  larafu  thoutd  bo 
orocted.  Aldornian  Itriicg  (chairman  of  tho  comnilttoo)  MLid  that 
no  doubt  If  llio  experiment  w*«  «uoco*>ful  tho  electric  light  would 
bo  more  eiteniiivoty  uttxi  for  tho  lighting  of  public  tIiorou|;htAroa, 
Tho  rooOi)inn';id;itlon  wa-   ^dvijidul. 

■iMtrlo  LUtitlu  ot  BdlDbuFKli-— A  roporton  tht*  eabjoct  bM 
b««n  proeenMd  by  Fri>l.  Kunnody  t«  the  Electric  Lighting  Cum- 
mitteout  the  Town  Council.  Freeaureon  ourapaoeeomuuls  ua  to 
pa*tpon«  the  publtcalioD  of  Ihs  report  until  next  weeV.    At  a 


meeting  of  tho  Town  Connofl  on  TnMday,  Mr.  MocLenzle,  at 

re(|ucet  of  the  Lord  Provost,  made  a  slatoment  as  to  the  present' 
poBiUon  of  tho  electric  lighting  quos'.ion.  On  Ifltli  May  laat,  ho 
said,  thn  minutcn  worn  Unally  approved  anthorining  the  Corpo- 
ration to  proceed  with  un  installation  ot  the  electiic  light,  Tho 
ntatt«r  wim  remitted  to  a  sub  committee.  It  might  ft()[>e«r  to  nomo 

IireHont  an<l  to  people  outdde  that  a  great  deal  of  time  had  been 
osl.  Prof.  Kennedy  explained  that  a  connidernble  amount  of  tho 
preliminary  work  had  lo  be  rearranged  in  eonawjuenco  of  tho 
dDcii<ion  of  the  <ia9  Conimisnioners  not  to  supply  gas  tor  ga>- 
engines  at  the  rale  for  public  lighting  puriioaet,  he  having  boon  in 
tho  belief  that  auch  a  conoe>uion  woidd  be  grunt^Kl.  In  thocir- 
cuinatanoes,  be  had  to  begin  over  again,  and  this  accounteil  for  a 
considerable  portion  of  Uio  time  that  hod  elapoed.  Hocontty, 
however.  Prof.  Kennedy  had  been  instructed  to  prepara  |^na  and 
enocifications  tor  the  lighting  of  the  compulsory  area,  and  beyond 
that  nre.t,  to  the  eit^nt  that  Ite  thought  it  would  be  judicious  on 
tho  part  of  the  Corporation  to  go.  tt'hon  thew  jjlaiut  and  ^ixscili- 
cationa  were  ready,  tho  ooinmittee  would  agam  approacD  tb$ 
Council  for  their  opinion  aa  to  going  outside  Ihe  (compulsory  ajsa. 

U«otrto  blghtlngkt  Lyaton,— A  coirospoiidont  wrileathot  th« 

electric  light  at  t.ynton  iind  T^ynmouth  is  not  altogether  «  suocoaa. 
Ho  states  that  during  the  u  inler  months  when  tho  River  Lyn  i»  in 
full  flood  tho  electric  light  cumiNiiiy  have  nodilliculty  iiiaupplying 
H  good  current,  but  itiroctly  the  river  begins  to  (ret  low  tlie  con- 
Kiimem  of  electricity  sulTor,  showing  that  some  lulditionid  power  1* 
rwiuirnd.  For  some  time  jiast  it  has  been  reported  that  the  coin- 
iiany  intended  using  slcom  os  an  auxiliary  wnen  the  water  power 
failod,  but  up  lo  the  present  time  nothing  hoa  lieen  done,  desptto 
tho  nmnycomplaintamadeby  tlie  consumers,  and  the  utter  impoanl. 
hllity  to  aujipty  now  cuHtsmerit  (if  they  were  forthcoming),  after 
such  eiiwriences  as  have  been  witM6«oil  during  tho  iinst  three 
year*.  C^ontinuing.  he  says  :  If  the  preoent  company  do  not  caie 
to  incur  the  additional  ciponso  of  extra  machinery,  perhrifis  tho 
LtKiil  Board  might  bo  induced  to  consider  the  advis-ibdity  of 
having  the  lighting  of  the  two  viUagee  in  ihelr  own  handn.  and 
eventually  working  it  to  the  ad  vantage  of  the  ratepayers  generally. 
Not  only  is  abetter  light  rei|uired,  but  coniplainle  are  numerous 
of  the  late  hour  when  the  current  is  put  on,  many  househuldera 
having  to  uee  >!ome  other  illuminant  tyxile  an  hour  before  tlie 
electric  light  company  think  6t  to  lighten  the  darkness.  The 
custometB  of  the  oompanv  will  probably  have  something  to  lay 
when  the  ijuarlor'g  rent  becomes  due,  but  in  a  cose  like  thu.  where 
individual  complaints  are  not  hooded,  it  would  ba  woU  to  remember 
that  tinnniniity  and  determination  may  in  the  end  do  »oino  good. 

Uoetrlo  Llshtlnc  of  Derry.— The  Corporation  of  nerrydewrvoa 

credit  fot  the  bu@ine»s  like  manner  in  which  the  scheme  tor  the 
lighting  of  that  cliy  by  electricity  has  been  proraoMd  and  brought 
to  Its  present  jiodition  Tliu  sueot* lighting  will  bo  olfoctod  by  arc 
lamjifi  placfxl  on  the  fjdlzim  thai  are  being  erects  t'hroughuut  the 
city.  The  aysUim  aiioptwl  by  Mr.  RIake  the  corii-ulliiig  engineer 
to  the  Corporation,  is  conliiiuuun  cutrentu  at  high  prunHuro,  worked 
direct  from  the  gonornting  station.  Theio  H'ilf  bo  two  circulU  in 
each  street,  and  every  allemale  lamp  will  bo  placed  on  one  of 
these  circuite,  so  thul  one  half  of  the  lamp*  cAn  bo  lighted 
or  extinguished  simultaneously.  By  a  switch  placed  in  the 
pillar  each  lump  can  be  oiliiiguixhed  feporalvly.  The  city 
IS  ilivided  into  seotione,  east  ami  west,  and  each  section 
has  it*  own  distinct  and  seiiarato  circuil«,  dynjtmoa,  and 
machinery-  All  the  oity  soutooaat  of  Shi pquay. street  and 
Hie  hut"- street,  including  the  waterside,  will  be  supplied  by  it*  own 
distinct  duplicate  circuiui  from  two  of  Slamens'a  constant-currenflsH 
dynamos,  and  nil  tho  city  north. wo^C  of  theae  »ti«ot«  will  bfl^| 
tuppliod  by  (bflerotit  circuit*  from  another  [lair  of  dynamos,  A''* 
third  aot  of  dynamos  ie  inslalled  in  tho  station  as  a  sbuid  by. 
Tlioso  six  dynamos  are  each  ca|)uble  of  running  60  ate  lamps  of 
'J,000  e  p.,  but  as  two  of  those  will  bo  hold  in  reserve  there  will  be 
in  oonebtot  use  four  maolijnoa  ca|iablo  of  runningS-ICI.  The  present 
coiiCrnct  is  for  the  inatallatlon  of  1G()  lamps.  The  arc  lamgw  are  of 
the  Brockic'l'ell  tyim.  Tho  nonductors  are  highly -insulated 
cop|>cr  cnhlos,  ariiiouro'l,  and  laid  directly  in  tho  ground,  Tliia 
eitenslvc  hyaliun  of  >trM>l- lighting  by  electricity  is  being  carried 
out  by  the  CoriKiiation  without  any  luldilional  tax  on  the  nito- 
[myem.  It  is  e^timnlvil  lliat  the  nouual  payment  hitherto  modo 
to  the  gas  cuinjiany  for  stieot  ligbtini;  will  cover  tho  repay* 
uients  and  interest  ot  the  loan  of  £IMXN)  granted  by  the 
Boarr]  of  Works,  and  after  tho  loan  in  iiitid  off  tho  cost 
of  lighting  the  city  by  oloctricity  will  be  only  ono*thlrd 
of  the  cost  of  lighting  It  by  ga«,  Evorythln^  U  In  a  forwanl 
■tato.  Thn  gi.'m crating  station  baa  boon  erected,  the  botlere  ore 
•et,  tlie  inauhinery  is  in  oourw  of  erection,  and  Messre.  Siemens 
Kiot.  and  Co.,  Lirait«d,  are  busily  engaged  in  laying  the  under- 
ground oablus  and  wiring  the  Uuip  pillars,  and  by  end  of  next 
month  it  is  oijicclcd  thai  two  of  the  circuit*  will  bo  lighted  and 
tiin  othor  two  circuit*  immediately  aflor,  so  that  tho  whoJo  Installa- 
tion will  be  completed  and  worhtng  thU  wint«r.  The  CSorponttlon 
is  ready  to  undertake  private  lighting  provided  a  sufBelWt . 
number  of  r.kt^pnyort  intimato  their  wish  to  be  supplied. 

UgbtloK  at  KtUoraar-— The  Town  Commisaionem  conaido 
the  (question  ot  public  lighting  at  a  mooting  bat  week,  Mr. 
Duckelt  occupying  the  chair.  When  the  minul«a  of  tho  in 
mooting  wore  rend,  Mr.  Moriarty  atatoil  that  ho  attended  through^ 
a  notice  served  on  him  and  on  the  town  clerk  by  Mr.  I.oahy.  caution, 
ing  him  against  drawing  up  any  bond  to  be  ajgned  by  Mr.  Santry 
on  tho  grounds  that  the  reoolution  with  reg«m  to  the  gaa  tonder 
wan  not  put  to  the  meeting,  was  not  aooopted.  and  that  the 
meeting  rejeoteil  the  elootric  light  tender,  etc,  t  tlMi^  'VA  ■enk.iOt 
all  consider  the  (luesttotvot  U»i^^\jbtA«(.    "'iw.isMxifc  v*>»«<»^«* 
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miiiutM  ehowecl  limb  it  v*«  pBMed  wltliout  a  dirfalon,  whaUver 
that meaDt.  Mr.  Huggaitl,  votioitor,  stala'  ttutl  the  «Iocl.i'ic  ll);hl 
ootDpuiiy  bud  put  in  «  umder  th«  Lul  day  for  tbu  ligliting  u(  lliv 
towD,  in  (lanuanco  of  an  odvertiMtoMit.  From  what  be  board  bo 
nndonrtiMV]  iU.  M  Cnrthy  urged  tbora  tha  but  dftT  that  tbo  Mndor 
dtd  not  «t«i«tJ>o  ntLicNal  thoaursUeppropotiod.  As  tiamp  bocoaJd 
•MfranllMadTAdiMuienlitboUtterdlatiotrttialfDthniiitAll.  Thoy 
(tlw  elMtrie  U|;bl  ooinpauy)  eonsidered  Ifaoir  t«udur  itm  In  pn>|ier 
o.'der,  ■•  it  ahmild  b«  in  purnmuco  of  th«  iul<r«fflia«meiil,  and  tlmi, 
bfl  JiB  ao,  they  lukod  to  know,  before  the  tigtiiog  of  the  minateti  of 
die  Mt  dav,  WM  Uio  tender  of  the  km  company  Kccoptod  by  resO' 
Iwtton  T  lliey  iMid  it  wmh  nnt,  nnd  )in  wiui  vory  ulna  It  woa  not 
CMrrtvd,  bscaaM  II  it  wa*  thoy  (ibo  CocRiuiaKionorx)  would  hnin 
brought  about  l^i»  enriouti  stittc  of  liiiu^^  in  Killiiiiioy^  Itiiil. 
while  tho  electric  light  company,  in  purnuance  of  an  nilvertiwinent, 
t«ndar«d  for  a  »utn  of  i'SO,  the  Town  CoinmiiwioiHj™  o(  Killariiey. 
for  ihe  Mmo  light  exactly  as  the  kds.  atweptod  tbo  su  oaiii|uiiy'a 
Umdar  at  the  «oDriiiaua  *um  of  £02.  10a.  Now  thin  irtu  ■  very 
Cltrnordlnary  vlata  of  thliij;[ii.  He  ii<W(I  not  go  bitclc  u]K>n  the 
ht(to:y  of  tills  electric  liuTitine  tiiiostion  iii  llio  town.  Tlicy 
miglit  renark  that  wbeii  the  electrio  lislit  wim  lir«t  elarlo'l,  die 
Town  CoiDmimioneri  went  no  tar  IbemaeTi'fla  into  the  ijueBl  ion  tliHt 
they  applied  to  the  Bonn]  of  Trodo  for  u  iwovinonol  order  to  llnht 
the  town  with  electricity,  and  now  vheo  the  olcctj-ie  liitht  won 
thore,  thoy  itavo  tJio  conlinot  to  tho  Kaa  company  at  a  far  hi^lioc 
prioo.  Ho  undom^ood  they  prDpoMd  to  ohaiva  £'X  IQa.  for  oach 
[iiiblic  bill])  in  the  (owii,  uhila  Uiooleoirlelighloouip»iiy  Icndorod 
'or  £'J.  Kv  would  tk^k  tbuin  to  postpone  aipiing  tlis  iniimlM,  II 
tliey  u'titu  not  strictly  in  iu.'cordiinn9  with  the  laclH.  niiil  tbey  did 
not  appear  to  bo.  lie  could  form  no  rooiuin  why  tlie  tdcctiio  light 
compnny'i  tender  was  not  ai!co|]icd.  Ilo  hod  licard  that  id  wai 
iitalod  by  Mr  Ixonard  that  this  al>xtrl<:  light  Roni|Hiny  won  a  bogui 
COmpuiy,  nnd  nuked  the  Town  (ViinTniAfinnoni  not  to  rontraat  with 
any  EDgtI«b  couiimay.  He  {Mr.  IIiiK'.''>'d)  knuw  »  great  deal 
about  the  electric  lif;hl  uoiupany.  ond  cerlnlnly  it  wiu  not  s  boens 
company.  The  Cominiuilonem  thcmiKlvM  Unew  thU  when  they 
were  BontioK  tho  qucition  liofaro  the  Board  of  Tmdo.  There  wae 
more  Ivorry  money  in  it  than  in  the  ga*  company,  ll  wa«  a  local 
companv,  and  desorvod  local  «up[>ort.  I(  they  could  supply  liffhl 
Co  tho  Town  ConimiMloneiv  ohsftpor  Ihiin  tho  ma  com|tany,  thoy 
aaked  tor  fair  play.  U  thoy  could  Hupply  it  ut  Eult  the  piice,  Ibev 
demanded  it  as  a  rijht.  If  the  Town  ('omminsiunerR  didn't  wi«n 
to  do  an  it  would  be  a  ijuostion  u|i0[i  which  tho  ratcpayeni  of 
Kiltornoy  might  have  an  opinion  Co  ox  prow,  and  he 
camo  Uioro  to  ray  that  ihclr  giving  tlio  contrncl  to  tho 
gH  oonpany  the  la«t  day  wa«  nob  carried  at  onco.  Tho 
elerk  (Mr.  U.  Uenlyl  Btated  that  as  reitardii  blio  sif-niiig  ol  the 
minntA*  that  day  the  nreaent  chairman  had  nothing  to  cay  to 
tbtfu.  The  chainnon  who  prwidsd  lout  day  wo*  rospongibJe  for 
th«ni,  and  would  nlgn  tlism  when  he  liked.  Tbochairman  hut  day 
wan  Mr.  T.  T.  O'Conaor,  who  now  declined  to  (litri  tho  minuta. 
Alter  further  disouMion,  on  the  motion  of  Mr,  Burley,  Keoonded 
by  Mr.  Broman,  thofolluuinKreKilulion  waa  adopUfd  :  "  KMolved, 
that  we  prot«at  otfainat  the  minute*,  ea  they  do  not  contain  a  reuo- 
lation  aceeptinfc  the  tondcr  of  tho  Killnrney  Gae  Company,  which 
va*  Dol  put  to  uia  vol«." 
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PROVISIONAL  PATENTS.  1898. 


Seitkmber  \S, 
17fi01.  ImprovemoDta  la  aad  eonnoctcd  with  atarum  eleelia, 

and  Bleetrtea]  algD,ilUag  appltaoiMa.     Walter  Fioldor, 

I>7,  Sliuki;"JMJnruriiiiii,  Hrniw  tlilt,  Siirtcy. 
178SL  As  miirorod  mothod  or  lUiUDlDBtlaK  by  tbe  eleenle  am. 

Jamc*  dui-knin  mid  W.illor  l>lxf,",'J7.   Siindj'furdplnce, 

Ulai^UH. 
1TS96.  lBpa«voBieiita  tn  or  relatlBc  to  fao-«lJraUe  tolesrapliy. 

Richard  .Jni-iii,!!  (.'luH'li'y  ;iinl  Hiury  \VilIl;un  ("h.-vilei  I'oi, 

HurlM>iir-fojid.  i^iitiMihttjvvji,  Irvhinrlh 
17U7.  UaproTOBienta  In  elootrle  motora.     Edmond  Cammolin, 

(1,  I.otd-Htreet,  Li'iirpool. 
17!i64.  IvprevcineBla  In  oloctrlo  aceuuDlatears.     Adolf  Koch, 

'J3.      SLritt1iiun|>l<iN.  building*,      ChanOOry-Uno,      I^ondoD. 

(Coinpltl'.'  •I'vciliciitrun.) 

8ki^khiiei:  If). 
ITBOOi.  Arc  lamp.     Artimr  Slnnli^v  Alwater,  90,  Chancery. lane, 

Loodon.     (f'oHii'lolo  »iMH-iili!flc!on.) 
I760C.  lBpT«T«Boata  t>  Aynamoaanddjmame  Botora.  William 

Spiers  Freomnn.  ln»iPta  Works,  Otford,  Kent. 
17018.  ImpreveavDla  in  aUotrlo  metere.     Curl   Brben  and  R. 

Bptjrmutin.  0,  Lord  ■  nil  eel,  Liv«r|«jol. 
17631.  ImprovemoBta  In  and  eauMotod  with  alarn  claoki  and 

electric  aonsd  alcnalllDgappllanoci.   Henr)  Nvn'niiir>!li, 

lllli    I'l<-''1  "U,^.!!.  Uitidijn 
ITStS.  Imprsvemeata  rolatiaK  to  the  dlatrll>att«»  and  resnla- 

n«o  of  •l*ottlo  oarront.      Hiilicrt    Hrury   rironfell   and 

OctAvin*  Murr-li,   K>,  S»utliani|)ton' buildings,  Thancory- 

t*rKi,  1>,ffdt^i, 
17040,  Improve monta     la    leloptkoiie   awltcti     oporatlns    mo. 

than  lam.     Tlioina*  Wooil   Ni<u,  11),  Lincoln'*- Inn- Holds, 

Ixindon.     (Complete  ipOvilic'U  ion,  | 
J/AM,  2ni/ir«r«mama  la  edrrttat  oaapoyom  (or  eI«oltU  rail. 

n>«  fltfflaittd  ll'aJler  Uiirkoi;  MonuDicnt-chamliors, 
A'ffy  \yuiuuo.iAreM.  Loatloa.  (Tbo  Luwivuee  Electric 
C'<»op»^y,  t/iutwl  Stntof.)    (Coin/ikitfl  opocilicatioJi.) 


SEPTKMnKR'JO. 

17000.  UthophaalQuo  iMTcelala  abadoa  ror  tbo  oleotrlo  tlgtal.) 

\\'illi;iiii  l-iali  l.;«iivu  Lonii  Jiiid   Edifiir -lamoa  Bridlejf, 
18,  Ch«Ht(jr  street,  ftuwciwlle-uti-Tyrie, 

176WI.  ta  w  ralatltts  to  Ue   tranamlsalon  of  elootrloltr  and 
•oand  alens  a  oenduotor  irltbout  a  rolTtrn  olmnlt  aadj 
a  maaaa  or  redndns  elootrloal  reaUiance  to  the  air,  J 
oartli,  or  aea.     Hii^hard  Joocph   Crawl*^,   Harbour- mtr, 
Qnecnvtown,  Ireland. 

17692.  Aa    oleotrlo    matoti.       Emile   Cotistau,     23,    nntoraad, 
Biiiton,  Lmidon- 

177*2!!.  An  tnprovod  oonvertlMe  comtlaaUon  lamp  (or  eleolilo 
U(lit  laa.  oil,  or  candle  Dttlns*  (er  BOBonU  advortlaliiK, 
Alciiiivici-  Kolviu,  7*.  Aduliiidc  roiwi,  Brockloy,  London. 
SKITE.VI1I1K  '."i- 

I771l(i.  ImprovemoBia  la  alaotrle  aro  lamp  romlatera.     Kdnkin 

Kimnody,  L  Clitloni  ill*n,  Oini.lijii-»i]ii(irc,  l.iondon. 
ITi^M.  Iroprovenieata  laorooBBeetodwltlieeeondary  batterta*. 

Fiaiici*   I^uif  Berner*    and    John   Limbroy  Uigge,   &t, 

Flool-ttreut,  l>3iidoii. 
i;>k3ll.  A  now  asd  Improved  jcalvaBle  battery  to  ba  called  A 

onrtrldi{e4lieil   battery       (li.'mp'    ASt,i>1t,    fi7.    I'iintilm. 

Tunbriil'.-o  W.j||»      I.J.iint-  John  l'(vnn..ii,  iliillod  tJtatue.)  . 
178.VX  ImprovomaDlalBeI*elrlcally.propeUodveMalea.    Krtie*^ 

.)ot)n  {.'liiiilx.' jiimI   Alftoil  Winijiiii  Sj'illioy,  .Vt,  rhaooory-3 

lain'.  London. 
171:100.  Aa   Improved  mnanfaotnro  et   olootrto   aeewralaMn, 

Ludwif;  Wdlielui   Sdmll"!'    iind   (Irvmn    Lrnsb  Wilbeti 

SchL-ITor,     i'l.     .Somliaiiiii'-iii  bniMm;;''.     I'liancory.Un 

London. 
I7H67.  tmprovemunta  la  apparaina  far  tlio  olootrolytteal  da- 

oorapealtloB    of    brine    and    etber    ll^olda.      HerliaHi 

(iulhrio    and    Malcolm    (-uthrie.    '13.    Li  ncoln't- inn -fields, 

lyiiidon. 

Si:rTi'«iiiiu  'JX 

I'STl.  ImproTementa  tn  debe  holdori  tor  saa.  oU.  or  aiaMrleal 
purpeaoB.      Howard    Wallter,    1^    ('herry-atrMb,    Bir- 

niiii^'liiiin. 
17933.  Antamatlo  anpply  fu*e  for  oleotrlo  anpply  eurroata,  and 
Id  appaiatma   oonncotoil   tbarewltb.      Jimur  U'>)>uoi>d, 
Ha,  (.'argil -rood,  Earliitiold,  London. 
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17093. 

IS357. 
ItiK'U. 


Ayrton    and 


and 


ai'KOIFIOATlQNS  PUBLISHED. 

1802. 
Sleotrio  telegrapha.    Bowud. 
Ilactreetatlo     meaaurlnic     InaunuMnU. 

Mnthvr, 
Eleetrloal  awltebea,     Wyiirid  and  ScJiramm. 
Eloolrle    lampa,     Iiitray.      t  ^Venlinghonim    Klei'lrlc 
MuTinrai^Uii'irar^  ( '(iiiipany.) 
194114.  Cnt^uta  for  oleotrlo  neneratora.  Mo.     llaworth. 
19H^I.  CtiiTont  traaaformera,     Siemens  Bros,  nil d  (^o.,  LiinitoiL 

\^lofEit^iiK  and  llaUke.) 
lOSlH.  Telopbonlo  apparatua.     tt«>nnebl. 
20700.  LIsbtlDg  traina  by  oloctrlclty.     .lonos. 

Eloctrlo  llRtal  eabloa  and  lampa.     Webb  and  ThnmpMR. 
Inniuidoaoent  oloctrlo  luBipe.     (.'ittiiroin. 
Sleotrlo  laeojidaaeant  lampa,     Zabcl  and  BuehmilUer. 
IW3. 
•MG.  ProduclDRllirbt braltematlnBOtoetrteeiirroaM,  Snlomona 

ami  l'yki>. 
^.131.  Seeondary  b»tt«ii««.     Kdu'"lon. 
,'i(i.S7.  Teluphone.  eco  .  etroulta,     Fletcher. 
H'JIl'J,   Elootrlo  mciera,     Eritwon 

intfOO    kleeule  laoaadoaoent  lampa.     BouU.    (SMnor.) 
I.t-IM.  Oalvaala  olemeat.     Heil. 

1^11.  HaatlnE.  ate  .  matala  olaatrleAlly.     Tbompaon.     (OaSn.| 
14076,  Slaeirle  meararwg  Inatrumonta.     IaUc.     (Armen.) 
14474.  Ttiophene  etreulla,     t'orb«. 
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23579. 
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NOTES. 


BarmalL — A  further  exUoaioD  of  talegrapha  is  to  be 
mode  in  Upper  Burmah. 

Nsw  Arc  Lamp. —A  nawarc  luspi  teroiod  "Prof|rv>*," 
h&i  been  brnu^rht  out  in  Pari*. 

Leeds. — The  entire  tramway  B}-«tein  h  «x[iecled  shortiy 
to  pAM  into  the  hands  at  the  COTporalion. 

CamlMrldgft — Luiil  Kelvin  ix  to  opiin  the  new  Ktence 
building  at  the  Loj s  School  on  38ch  inat. 

ObitBM-y.— The  death  occurred  on  Monday  o[  Sir 
St«rensoii  Arthur  Blackwood,  Mcretiiry  to  the  OeoeraJ 
PtKt  OeSce. 

nndras  Tramways. — The  plans  for  the  connruction 
of  the  eluctiic  trjitoways  have  been  approved  by  tb« 
Govern  meat. 

Pclioaa  Clab. — The  National  Telephone  Comp&n; 
have  uki'ii  ovar  the  old  premises  of  tike  Pelican  Club  ia 
Genard- street,  Soho. 

Tel«Braph  to  QUglt — The  new  Hue  from  Bundipur 
to  Gilgit  has  been  erected  to  within  four  miles  of  the 
highest  part  of  the  Btirvil  Pua. 

Lolcester  Tramways. — ^Tle  Town  Council  have 
instrtictod    a   committee    to    report  on    the    subject   of 

sccjuiririg  and  irorkin^  the  tramways. 

Railway  Carriage  Lighting. — Ext«nsion*  in  the 
lighting  of  the  carrisges  of  the  Paris.  Lyons,  and  Mediter- 
ranean Railway  Company  are  in  progress. 

Loadon  Paris  Telephony. — No  tesit  than  inO  words 
per  minute  can,  it  is  said,  be  transmiiled  atOD|;  this  line  in 
the  French  language,  as  compared  with  only  90  word*  per 
minute  in  Knj;lish. 

Retbwell. — A  dispute  between  p;a8  users  and  the  gas 
company  has  led  the  former  to  dispense  with  gu  for  the 
present.  This  should  lead  to  the  quectiou  of  electric  light- 
ing beiiift  coniidered. 

OoDova. — An  internatjonal  electrical  exhibition  is 
spokvii  of  in  Geneva  for  1896,  This  esbibitton  would  bt) 
opened  at  the  same  time  as  the  st«nin>;  of  the  new 
munioipal  hydraulic  aiid  electric  worltK. 

GUohiist  LQOtttres.—  The  first  of  the  Gilchrist 
lectures  on  science,  in  connection  with  the  Bothnat  Green 
Free  Liln-ary,  wiut  delivered  last  woclt  by  Prof.  V.  B, 
Lowes  on  '■  The  Atmnaphere  and  its  Itelalion  to  Life," 

LoDdos  School  Board. — The  new  building  of  the 
London  School  Board  on  the  Thames  Embankment  is 
lighted  throughout  by  olectricity,  and  the  Council-chamber 
is  ventilated  by  means  of  a  fan  driven  by  an  electric  motor 
in  the  central  turret  of  the  roof. 

BlrmlBgham  Oars. — A  suggestion  having  been  made 
by  a  correspondent  that  the  trarocars  on  the  Briatol-rmd 
line  should  be  opeiatcd  on  the  overhead  trolley  system, 
other  correspondents  nf  Birmingham  pajiors  have  written 
objecting  to  the  system  as  being  unsightly. 

Tri^hoay.— Telephone  lines  are  being  established 
betweon  Leeds  &i>d  Uull,  London  and  Brighton,  Swansea 
and  OardiO',  Cardiff  and  Newport,  Nowcosllo  and  Hexham, 
Newcastle  and  Morpeth,  and  Glaxgow  and  Belfast.  Thv 
entire  system  will  consist  of  metallic  circuits. 

UllUary  Telegraphy. — The  War  Doptrtmeot  autho- 
rities hikvc  given  iiistruclions  for  loleKiaphic  communicaLioii 
to  be  established  between  Shegmess  Garrison  and  the  new 


battery   recently  constructed  at    Barton's    Point,  which] 
forms  the  outwork  of  the  military  defences  for  the  protec- 
tion of  the  entrances  to  the  River  Thames  and  Medway. 

City  of  Hanchoster  Tenders. — With  regard  to  tb*l 
advertisement  [u-intei)  on  ]>ago  iv.  for  the  supply  of  eleo>] 
trical  plant,  the  date  for  sending  in  tenders  is  t7th  October,] 
and  the  words  "Town  Hall,  Manchester,  39tb  September," 
should  read  "Town  Hall,  Manchester,  Tith  October."  This.j 
then,  makes  the  "  17tb  inst."  to  be  coirecl. 

A  Lady  EleotrloiaD. — The  first  woman  to  receive  the 
degree  of  electrical  engineer  was  Miss  Bertha  Lampre,  of 
Springfield,  Ohio.  She  was  "high  man  of  her  class"  all 
through  the  course  iji  the  Ohio  State  University,  and  has 
juroved  herself  practical  as  well  as  scientific  by  securing 
a  pusition  with  the  Weatioghouse  Electric  Company  at 
Pittsburg.  fl 

Union  of   German  Electrical    Engtaeers, — Dr.^ 

Sliiby,  of  Berlin,  presided  at  the  tiist  annual  mcoting  of 
this  society,  hel<l  at  Cologne  last  week.  It  wan  mentioned 
that  no  less  tban  762  persons  had  become  members  of  the 
union,  these  including  not  only  those  cugaged  in  the 
electrical  industry,  but  also  regn-esenutives  of  loeal 
authorities. 

Train-Lighting. — In  a  note  dealing  vritb  defective  H 
lighting  of  railway  carriages  the  LaiKft  states:  "Our" 
protest  is  iu  the  interest  nf  the  public  and  of  the  eyes  of 
our  jntiente,  but  the  interest  of  the  railways  and  the 
omnibus  companies  would  also  surely  be  served  by  the 
reform,  and  we  strongly  advise  the  public  to  patronise  the 
company  that  is  most  generous  in  the  matter  of  providing 
efficient  light." 

A  Brilliant  Meteor. -~0n  Sunday  evening  a  meteor  | 
of  extraordinary   brilliancy   was    seen    at    l^icester.     Ifcj 
seemed  to  burst  from   near  the   seiuth,  and   proceeded! 
towards  the  wehtero  horizon,  increasing  very  rapidly  in  I 
brilliancy,  until  the  ground  and  atmosphere  were  lit  up  as 
by  an  electric  lamp  of  great  power.     Objects  in  the  land- 
tcaiie  could  be  clcaiiy  seen  at  a  long  distance  for  several 
seconds,  and  then  the  meteor  <li«a»peared, 

Valoanised  Fibre.— A  jvunphlet  his  been  issued  byj 
Messrs.  Mosses  and  Mitchell, of  Ubiswell  street,  London,  E.C., 
concerniug  the  patent  vulcanised  fibre  supplied  by  the  &rm. 
Hard  vulcanised  fibre  is  largely  used  by  makers  of  oLcctrical 
instruments  in  place  of   vnlcnnite,  ebonite,  etc.,  and  iuj 
dynamos  for  commutators,  ntagoet  heads,  for  switchboards,  | 
iiindators,  press  buttons,  etc.     Tubes  are  likewise  made  of  { 
this  material,  as  are  also  v  tlvua  lor  air  and  circulating  pumps. 

Books   Reoelved.— "A  Manual  of  Telephony,"  by; 
W.  H.  Preece,  F.K.S,,  and  A.  J.  Stubbs ;   second  edition,  1 
price  1  lis.     "Electric  Lifjbting  and   Power  Distribution — 
P^rt  II.,"  by   W.  P.    Maycock,   M.I.E,E..   price   2s,   Cd. 
"  The  Principles  of  Fitting,"  by  a  Foreman  Patternmaker,  J 
price  3s,  6d.     The  al.ovo  books  have  just  been  issued  by 
Messrs.  Whittaker  .i»d  C».     "  Tlie  Design  of  Alternate- 
Current  Traiuformeia,"    by    R.    \V.    Woekcs,    WbiuScb., 
AsHO0.M.lnst.C.E,    price  2s.,  is    just    issued  by   Messrs. 
Biggs  and  Co. 

Towing  by  Electricity  — Referooee  was  made  to  this 

subject  in  a  piovjutii  isaue,  and  we  now  learn  that  an  I 
appropriation  has  been  voted  in  New  York  State  for  carry- 
ing on  experimciiu  in  towing  on  canals  by  means  of 
electricity,  and  lIiai  the  Superintendent  of  Public  Works 
has  arranged  for  some  practical  tests.  Poles  are  to  be 
erected  on  each  side  of  the  canal  at  Pittsford  to  suspend 
trolley  wires  which  arc  to  be  strung  over  the  middle  of 
the  waterway.     The    current    will   bn.  tvi&uOJ^  v^ 
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Continnon*  from  AJterDAtlng  Corrantg. — Before 
the  recant  meeting  of  the  Union  of  Ocrmnn  EiecLrical 
Engineere,  Mr.  I'oIIak  dcscribod  an  iipporAtuK  for  conveti- 
ing  ftlLeriuttng  oiirrent  to  direct  current,  and  for  utilising 
tho  latter  for  charging  aocumulatort.  Ue  claimed  to  obtain 
by  the  uao  of  this  apparatus  an  efficiency  of  9$  per  c*nt., 
or  a  tost  in  convenion  of  only  '2  jier  cent.  He  suggested 
that  the  ado|>tion  of  this  syitom  would  be  ftdvantageous 
for  tha  fforking  of  electric  tramways. 

Telephony  at  Monolieater. —  The  National  Tolo- 
phoDB  Company  is  getting  vexed  with  tho  Manchester 
CorpoiatioQ  with  regard  to  underground  wires.  The  eom- 
paoy  is  anxious  for  the  Town  Council  to  come  to  a  speedy 
dacision  on  the  subject,  because  it  is  alleged  the  work  can. 
not  be  further  delayed  without  danger  of  tbe  dislocation  of 
the  telephone  sorvicc.  If  facilities  oru  not  franbed  for 
placing  the  wires  underground,  the  company  threatens  to 
duplicat«  tho  ovcrhdwd  wiroB.  Tho  cost  to  the  company  of 
reconttmeling  the  syHtem  underground  will  be  £40,000. 

Morlej  Memorial  CoUege. — Tbe  honorary  secretary 
of  tlw  Morloy  Memorial  College  for  Working  Men  and 
Woman,  Wat4r!ot>-rond,  S.E.,  desire*  us  to  draw  attention 
to  new  claasee  and  lectures  now  commencing.  A  course  of 
10  lectures  will  be  given  on  "Tbe  English  Citizen  "  by 
Mr.  Graham  Wallas.  M.A. ;  classes  have  been  arranged  in 
*'  Steam  "  and  "  Heat "  in  connection  with  tbe  Science  and 
Alt  Department,  and  in  foreign  languages,  building  and 
machine  construction,  political  economy,  etc.  A  prospectus 
can  be  obtained  of  tho  honorary  secretary  at  above  address. 

An  Bleetrloal  Fete. — As  mentioned  in  our  last  itiue, 
tbe  Bbckpool  Town  Council  have  decided  to  hold  an 
"  electrical /^/p "  on  tiie  I8th  inst.  The  arc  lamps  along 
tbe  promenade  will  be  lit  for  the  6rst  time,  and  it  is  pro- 
posed to  festoon  tho  whole  length  with  incandescent  lamp*. 
Tbe  tower  will  be  outlined  from  top  to  bottom  with  inoan- 
descent  lamps  surmounted  by  a  groii[i  of  are  lamps  and  a 
powerful  search-light.  There  is  to  be  a  cyclisu'  parade, 
tbe  machines  to  be  lighted  by  electricity.  There  will  also 
be  a  banquet,  at  which  Lord  KeWin  is  announced  to  deliver 
an  address. 

LigbtniaK  Dieclosea  a  UlneriU  Spring. — During 
the  prevalence  recently  of  a  thunderstorm  in  tho  neighbour- 
hood of  Seis,  in  the  Tyrol,  tbe  lightning  struck  a  heap  of 
old  wooij  which  was  piled  on  a  rock,  splitting  the  latter 
and  setting  fire  to  the  former.  When  tbo  flames  had  been 
extinguished,  it  was  noticed  that  a  stream  of  water  flowed 
from  amidst  the  rubbish.  Purthor  examination  showed 
that  the  atream  procundcH  from  the  lightning-created  cleft 
in  the  rock,  and  chemical  analyaie  damonstr^toil  thAt  tho 
water  was  impregnated  with  iron  and  magnesium,  in  the 
form  of  sul(ihiit«s. 

WiUans  Momorial  Fund. — We  are  asked  to  mention 
that  tbe  subscription  lilts  for  this  fund  will  be  closed  on 
November  1,  so  that  any  engineers  or  others  who  intend  to 
nnd  in  subscriptions  and  have  not  done  so  should  do  so  at 
once,  Mr.  Alexander  yiemona,  13,  Queen  Anne'a-gate, 
Westminster,  it  the  treasurer  of  tho  committee.  It  may 
be  remsmbered  that  the  proposal  is  to  esublith  a  fund  in 
connection  with  the  Institution  of  Mechanical  and  ICIectrieal 
Engineers  from  the  interest  of  which  a  premium  might  be 
awarded  for  [>a[>ei's  relating  to  the  subjects  which  the  late 
^     Mr.  Willaos  made  so  peculiarly  his  own. 

W  Water  Power  in  India. — The  committee  of  experts 
■  appointed  to  otifguiro  into  the  ijuestion  of  atilisiug  the 
I  water  power  shortly  to  be  available  at  Peniyar  have  sent  in 
I  a  report  to  tbe  Secretary  of  Sute.  There  i*  believed  to 
baaodofihiMi  lo  the  j^TKticabilily  of  turning  this  water 
power  to  good  aeooaat.     It  it  tubmittod  tfiat  tbe  first  sUij) 
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that  should  be  taken  is  the  construction  of  a  light  electric 
railway  from  the  foot  of  the  hills  where  the  power  is  to  be 
obtained,  to  some  convonioot  s|>ot  on  the  existing  railway 
system  of  Soutbeni  India.  By  this  means  tbe  current 
could  be  distributed  for  tbe  lighting  of  towns,  etc. 

Uaiveraity- Oolleg6i  London. — Tbe  new  engineering 
and  electrical  laboratories  in  this  college  are  now  ready  for 
the  reception  of  studenU.  This  new  wing  of  tho  college 
will  afiord  greatly  increased  facilitiesfor  teaching  mechanical, 
civil,  and  electrical  engineering.  Complete  laboratory  und 
lecture  courses  in  these  subjects  are  given  under  the  direc- 
tion of  Prof-  T.  Hudson  Beare,  Prof.  J.  A.  Fleming,  and 
Prof.  h.  F.  Vernon-Uaroourt.  In  addition  to  these  engi- 
neering laboratories,  new  physical  laboratories  have  been 
erected  for  Prof.  G.  Carey  Foster,  and  tbe  whole  of  the 
new  buildings  are  completed  for  the  session  which  is  now 
commencing. 

Bardeninff  Alamininm.  —  Tho  hardness  which 
aluminium  is  said  to  lack  can,  according  to  a  new  process, 
be  imparled  to  it  by  tbe  addition  of  chromium.  Of  course 
certain  precautions  have  to  be  taken  to  alloy  tho  two 
metals,  owing  to  the  difference  in  their  fusing  points.  If 
electrolysis  is  employed  for  this  purpose,  one  or  another  of 
tbe  known  methods  can  be  used,  and  tbe  alumina,  ealu  of 
alumina,  cryolite,  etc.,  treated  direct  with  a  determined 
quantity  of  gratiulated  chromium  or  obromium  in  any  other 
suitable  condition,  or  with  the  salta  or  oxides  of  chromium, 
l^'^nally,  an  ingot  of  chrome  -  aluminium  is  obtained, 
which  can  subsequently  be  treated  and  transformed  by 
known  methods.  This  method,  it  is  believed,  renders  the 
aluminium  as  hard  as  chrome-steel. 

Primary  Battery. — A  primary  battery  has  been 
devinod  by  Mr.  II.  C.  W,  Emery,  in  which  the  cells  are 
formed  in  tbe  shape  of  a  ship's  rudder,  tbe  elements  being 
suspended  vertically  from  tbe  mouth,  which  is  of  small 
area  nH  compared  with  the  lower  part  of  tho  coll.  The 
elements  consist  of  zincs  and  carbons,  and  when  the  battery 
IB  in  its  normal  position,  they  are  immereed  in  tbe  electro- 
lyte, which  is  a  solution  of  ohromic  acid.  In  this  position 
the  battery  is  in  working  order,  but  when  it  is  required  to 
atop  its  action  it  is  laid  on  its  front,  the  cells  and  the 
elements  thus  assuming  a  horizontal  position.  The 
quantity  of  the  depolarising  solution  is  so  regulated  that 
when  in  this  position  the  elements  are  high  and  dry  above 
the  Bolution,  which  lies  in  tbe  enlarged  part  of  tbe  oeUe, 
and  the  generation  of  tbe  current  ceases. 

Hononra. — Tho  American  Electro- therapeutic  Associa- 
tion, having  widened  itH  constitution  so  as  to  admit  electrical 
experts,  baa  just  elected  as  fellows  tbe  following  gentlemen : 
A.  E.  Kennelly,  chief  electrician  of  the  Ediaon  Laboratory, 
N.J. ;  J.  J.  Catty,  vice  -  prosident  N.V.  Electric  Society ; 
Prof.  'E.  J.  HouHton,  Philadelpbia  ;  II.  Newman  Laurence, 
M.1.E.E,  London,  Eng. ;  and  Mr.  J.  Jenks,  electrical 
engineer,  N.Y.  As  tbis  association  is  a  select  boily  of 
medical  men,  many  of  whom  stand  high  in  their  profession, 
the  admiaaion  aa  fellowa  of  electrical  exjwru  who  are  not 
medical  men  is  a  significant  step  in  Bcientific  cO'Opentiott. 
We  note  with  pleasure  ih^it  Mr.  Newman  Laurence  is 
among  those  thus  honoured,  and  that  ho  important  a  body 
has  recogniaed  the  thoroughness  and  honesty  of  bin  work  in 
matterB  relating  to  electricity  and  tbe  human  body. 

Not  Idle  Tales.-— Prof.  Oliver  Lodge,  in  the  course  of 
bis  inaugural  address  on  "  Tbe  Advantages  of  Indirection," 
delivered  on  tbe  29th  ult.  on  the  occasion  of  the  annual 
distribution  of  prixes  at  tbo  Liverpool  School  of  Science, 
Technology,  and  Art,  said  it  was  true  ibat  all  could  not  be 
leaders,  "but  unless  a  youth  is  ambitious  he  will  achieve 
nothing.  There  is  plenty  of  room  to  spread  yourself :  make 
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yoitrMlf  11  f;oo()  buo  or  you  will  never  baiid  bigh.  You 
are  jioing  to  &im  bi^h  :  by  all  means  do  so,  but  don't  erect 
X  Blender  toj^he&vy  column  on  tiie  turtace.  Tbc  higher 
you  intend  to  build  the  broader  and  deeper  mint  you  Itty 
your  fouodatioQ*.  Vou  who  wish  to  become  skilled  arti- 
eana,  do  not  imagine  that  h«at,  light  and  sound,  magnetiim 
uid  electricity,  chemistry  and  mechanics,  ar«  idile  tales.  If 
you  have  a  ch&nce  of  learning  theeo  things,  learn  them  ;  you 
can  hardly  overestimate  the  value  of  an  aoquaintinc«  with 
scientific  princiiilcs." 

Ao  Slvotrio  Tag-of-War.— The  anniversary  o(  the 
opening  of  the  MaDcbost«r  and  Liverpool  liailway — which 
took  place,  it  t*ill  heremembei-ed.on  8cptum1>or  15,  1830 — 
was  celebrjited  by  the  railroad  interesils  of  America  (no 
unimportant  *cction  of  the  industrial  woitd)  in  the  shape 
of  a  "  railroad  day  "  ai  the  Chicago  World's  Fair.  A  great 
number  of  railvay  men,  both  Americans  and  foroignors, 
assembled  together,  and  were  treated  to  some  addresses 
from  prominent  railroaders  on  topics  of  common  interest; 
subset^uently  prooeoding  to  nn  inspection  of  the  railway 
and  kindred  exhibita  in  the  Traniiportation  Building.  One 
special  feature  of  the  day's  proceedini{3  which  caused 
particular  interest  to  the  onlookers  was  a  tugof-wrar 
between  a  titeam  locomotive  employed  for  shuntinj;  pur- 
poses on  the  Baltimore  and  Ohio  Railroad,  and  the  ctocbric 
locomotive  exhibited  by  the  General  Electric  Corafmny, 
>om«  details  of  which,  accompanied  by  il lustra tions,  were 
recently  given  in  our  pages  (see  the  Elcdrkal  EngiMtr, 
July  28,  1803).  The  result  of  the  tug  was  a  defeat  for 
the  electric  locomotive. 

Cbioaco  Exhibitton. — In  the  oonrae  of  a  lengthy 
article  in  ihe  Jiiiiti  of  yesterday,  a  correspondent  at 
Obicsgo  says  in  regard  to  the  Machinery  Building :  "  The 
American  torifT  interferes  with  the  sale  of  machinery, 
electrical  supplies,  and  the  transportation  display,  but 
manufacturers  have  generously  exhi'iitod  in  spite  of  this 
obstacle,  and  they  generally  auuouiice  the  sale  of  patent 
rights  for  America.  There  are  three  lines  of  shafting  in 
the  machinery  section,  one  being  driven  by  a  3&0-h.p. 
boriiiontal  compound  Oalloway  engine.  The  other  two 
lines  are  driven  by  two  Willans  and  Hobinson  single-acting 
oentral-valve  engines,  respectively  of  360  h.p.  and  165  b.p." 
Tie  same  correspondent  states  that  there  is  not  much 
British  competition  in  the  Electricity  Building,  only  five 
exhibitors  appearing  in  this  enormous  display.  The 
British  Government  makes  an  extensive  postal-tolegrapbic 
display,  which  ii  one  of  the  best  exhibits  in  the  building  ; 
the  General  Electric  CompaQy,  of  London,  shows  electiical 
apparatus  and  arrangements  for  lighting  ;  the  Epstein 
Electric  Accumulator  Computiy  shows  bnttorios,  etc;  and 
J.  G.  Lorrain  has  various  electrical  uppliaooea. 

Cables,  Wires,  and  Battories^^Arovi«ed  pricolbt 
of  electric  light  cMm  and  wire*  has  been  issued  by  the 
India  Rubber,  Outta  Peroha,  and  Telefcraph  Works  Com- 
|wny.  Limited.  The  list  is  divided  into  two  parts;  the 
first  referring  to  vulcanised  and  the  second  to  non- 
TUlcaniMid  rubber  cables.  In  the  first  part  three  scries  of 
cables  have  been  arranged  suitable  for  insLtllation  wiring 
where  Uio  E.M.F.  uaed  is  only  moderate.  Then  come 
cable*  (or  underground  work  and  the  concentric  series, 
made  for  pressnres  up  to  3,500  volts.  During  the  process 
of  manufactare  all  the  vulcanised  cableo,  wires,  etc.,  ore 
•ubjeoted  to  a  temperature  considerably  over  200deg.  F,, 
and  they  can  therefore  be  relied  U|)on  to  work  efficiently 
even  at  such  high  temperature.  They  aro.  moreover,  tested 
in  vrater  with  a  batiery  giving  au  E.M.B\  of  at  least  &00 
volu,  and  the  bests  for  insulation  uken  after  one  minute's 
alactiiflcatioo,  and  after  they  have  boon  immersed  at 
60da(  P.  for  at  leMl  2i  boon.    This  high  pre«ara  and 


long  immersion  are  calculated  to  break  down  any  faults 
that  might  exist  in  the  cahlus.  The  xitme  comjiaoy  have 
issued  a  Hat  of  the  Silvortown  dyuamos,  made  in  sizes 
giving  outputs  of  from  1,500  to  48,000  watts,  and  a  list  of 
galvanic  batteries  for  telegraphic,  signalling,  and  electric 
bell  work,  for  testing  puipose*  and  for  tor|>edo  firing  and 
for  blasting  operations. 

CiuT«iit8  between  Gas  and  Water  Pipes. — 
Some  time  ago  attention  was  drawn  in  the  Qenie  Civit  to 
thedilTcronco  of  potential  between  gas  and  water  pipaa, 
and  now  Dr.  S.  Kaliscber,  in  the  EltHroUdmiteke  Z^tehnft 
of  the  33<id  Septcmbur,  refers  to  experiments  m&de  in  thia 
direction  in  the  physical-room  of  the  Agricultural  High 
School.  The  object  of  the  investigations  was  to  determine 
whether  in  the  path  of  the  current  any  relation  was  found 
to  the  magmitism  of  tfao  earth  and  to  meteorological  data. 
No  less  than  2,000  ol)'<6rvations  were  made  by  Dr.  Kaltscher 
in  conjunction  with  Dr.  Less.  The  inconstanoy  of  the 
current  renderod  the  making  of  tho  measurements  very 
difficult,  but  Dr.  Kalischer  was  enabled  to  make  a  number 
of  measurements  of  the  E.M.F.  on  the  compensation 
method.  A  Daniell  cell  was  used  as  the  compensating 
element,  and  the  ascertained  maxitniim  current  obtained 
with  this  cull  amounted  to  "0024  ampere,  and  the  minimum 
to  0^)004  ampere.  The  great«it  internal  resistance  of  the 
"  earth  battery,"  as  the  combination  of  the  pipes  with  the 
earth  is  termed  by  tiie  author,  came  to  -6871  ohm  and 
the  smallest  to  0310  ohm.  As  far  as  the  direction  of  the 
current  is  concerned,  the  witier-pipe  plays  the  part  of  zinc 
in  a  galvanic  cell :  tbe  current  paeaea  from  the  water-main 
through  tho  earth  to  the  gas-main.  A  permanent  diminu- 
tion or  increase  in  the  current  waa  not  noticed.  The 
author  concludes  by  staling  that  it  will  {)erhsps  be  possible 
to  ascertain  further  information  concerning  the  nature  t^— 
these  currents  by  the  use  of  registering  apparatus.  ^| 

Electric  DtatiibntiOD  of  Timo. — Mons.  U.Uampicho, 
ol  Geneva,  who  supplies  all  the  clocks  for  the  Egyptian 
Government  railways,  post  oQice,  and  telegraph  de|>art- 
menta,  has  devised  an  extremely  simple  ty|>e  of  electric 
regulator  or  master  clock,  from  which  may  bo  operated 
■umber  of  dials  throughout  a  circuit  for  the  purpose  < 
showing  time  synctLroneusly  with  the  regulator.  ThI 
appliance  consists)  mainly  ol  a  seconds  pendulum,  near  tho 
top  of  which  is  lixed  a  horizontal  spring  actuating  a  ratchet 
wheel  with  30  teeth.  The  wheel  thus  makes  one  revolutia 
per  minute  :  on  its  axis  a  lever  is  carried,  with  a  contact 
the  cod.  As  the  wheel  revolves,  an  electrical  contact 
thus  made  onoe  in  each  minute,  the  current  passing 
momentarily  through  the  entire  circuit,  and  operating  all 
the  receiver  mechanisms  with  onlinary  electromagnet  and 
ratchet  devices.  There  is  also  inserted  in  the  circuit  an 
electromagnet  fixed  to  the  pendulum  case,  with  a  balanced 
pivoted  armature.  The  latter  is  raised  at  every  vibration 
ol  the  |)eodulum  by  an  arm  fixed  to  the  latter  through 
intervention  of  a  spring  ;  at  the  moment  when  contact: 
made  and  current  jusscd  through  the  circuit,  this  electro- 
magnet is,  ol  eourse,  energised  similarly  to  all  tboae  in  the 
receiver  mechanisms,  the  armature  is  attraeted  downwards 
so  as  to  give  a  blow  to  tbc  pendulum  arm  and  thus  keep 
up  the  oscilUiion.  The  force  of  this  blow  is  regulated  and 
kept  in  form  by  means  of  tbo  spring  between  the  arm  and 
the  pendulum  itself.  Every  minute,  therefore,  a  fresh 
impulse  is  given  to  the  |>eadulum,  and  the  winding  up  ol 
a  clock  train  wholly  avoided.  A  few  Leclanch^  cells  of 
No.  2  sise  are  sufficient  to  supply  the  necessary  power  fo 
operating  the  magnets. 

Electrical  Eagineering  in  Qneennland. — A  cor- 
rofipoiKJcnt  informs  us  that  tbe  central  station  of  the 
Rockhampton  Oaa  and  CoVft  Ca<a.\<»Mi »  \J5k***i^  ■«\1'^ 
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ia  Uu)  <m\y  gas  oompaay  in  Qae«DBUo<t  thtt  aupplJM 
botb  elMtdc  light  aod  gu,  wm  erected  under  so  Act 
granted  in  Novembur,  1889.  The  pluil  at  the 
■tBtioii,  which  mu  etar(«d  in  September  of  tut  year, 
CMsiita  of  two  120-b.p.  licolt  boilers  by  Conruil  Kiiap 
tad  Co.,  Liitooln  ;  a  100-h.p.  indicated  horizontal  «n|{ine, 
by  Davey,  E^xmao,  and  Co. ;  and  a  GJin.  by  Sin.  WeetiDg- 
home  ongiav,  a  360-aiiipere  llO-voIt  Hookhun  patent 
dynacio  with  conatont'leiul  briisb  guar,  huxl- reflated  by 
retietaace  in  field-magnet  circuit,  and  au  A;  Mordey- 
Victona  alt«rDator,  the  whole  plant  being  thus  capable  at 
pratent  of  lupplying  2,000  Sep.  Ump«,  of  which  914  are 
in  u«e  outeide  the  work*  luid  1,700  on  order.  The  filsroy 
Bridge  is  lighted  by  altentate-current  arcs,  and  the 
cuhcclral  by  eight  arcs  and  30  incandcaGoals.  The  whole 
ol  tbe  main*  urn  laid  underground  on  t3ie  Callender 
ayMam,  and  th«  eurreat  i*  chitrged  by  meter  or  by  contract 
n  tbe  case  denuode.  Uookfaam'a  meten  are  used.  The 
■uf^y  ti  (rom  i  p.m.  to  7  a.m.,  and  is  maintained  well. 
The  coni[Hiny  are  alio  iindortaken  of  isolated  inntal- 
latioBB,  tbeir  Urgeat  at  the  present  time  being  the  rfr- 
ostabluhment  of  the  electric  light  plant  at  the  Mount 
liofgan  Gold  Mining  Company'*  Workt,  Mount  Morgan. 
This  new  plant  consitts  of  GOHght  and  3&-light  lO-ampere 
Kapp  dynamos,  with  Brockie-Tell  arc  UiopB  in  aeries,  and  a 
Crompton  100-light  incandcacunt  dynamo.  Tbe  circuits  are 
over  eight  miles  in  length,  and  are  curried  ovorheail  i^ti 
poles  and  Pell's  patent  fluid  insulators.  Tbe  enjoins  is  a 
20in.  coupled  high -pressure,  by  Fowler,  of  Leeds.  There 
are  two  Paxmui  Lancashire  boilei'K.  Over  .'lO  arcs  and  30 
eeries  Benttlein  lamji^  itre  in  use  on  ihe  bightenition 
eircuits,  and  85  incandesconts  of  16  c.p.  on  the  low-tenaion. 
Theite  two  installations  are  tbe  largest  in  Quuentiand,  and 
hare  been  entirely  pUniied  out  and  erected  under  the 
immediate  superintendence  of  Mr.  A.  E.  Neai,  Ihe  cleo 
trieal  engineer  to  the  gas  and  coke  compsny. 

M»»tinnm  BtBoienoy  of  Arc  Lamp«  witb  Con* 

■tant  Watts.— In  a  [mper  on  this  subject  presented  to 
the  recent  Electrical  Congress  in  Chicago,  Prof.  U.  S. 
Carhart>  of  Ana.,  stated  that  it  was  of  interest  to  deter- 
mine, in  connection  with  the  proposal  to  define  a  3,000-c.p. 
oro  light  iu  terms  of  ttie  wattjt  ex{)endcd  on  it,  whether  the 
illltmioation  is  independent  of  the  current  aa  a  variable. 
He  said  that  if  a  3,000-c.p.  lamp  shall  be  defined  as  one 
requiring  450  watts  for  its  maintenance,  shall  tbe  current 
be  10  amperes  and  the  potential  dilTeience  of  tbe  arc 
45  volts,  or  will  a  smaller  current  and  a  bigber  voltage 
give  higher  illumination  ?  I^o  experiments  to  which  the 
author  referred  were  conducted  liy  iJiroe  uf  his  pupils,  and 
tbey  wore  confined  to  the  circuit  of  a  constant-current 
dynamo  with  doced-coil  armatnro,  and  to  soft  plain  carbons 
I'gin.  diameter.  Tbe  method  employed  was  as  follows ;  With 
any  constant  currvnl  within  limits  a  series  of  measurements  of 
candle-i>ower  was  mode  by  changing  the  length  of  the  arc, 
and  heuce  its  potential  dillerenco.  A  curve  was  then 
plotted  witb  candle-power  and  volte  as  co-ordinates. 
Fifteen  such  curvet  were  drawn  for  currents  ranging 
between  675  and  10'7A  amperes.  Then  any  number  of 
watts  was  chosen,  say  450,  and  this  was  divided  in  aucces- 

'■  eion  by  tbe  several  currents  used  in  obtaini:ig  data  for  the 
15  curves,  or  by  so  many  of  them  as  came  within  practical 
limits.  With  tbe  [lotential  difTerenccs  obtained  in  this 
manner,  and  tbe  corres[>onding  coniilc  powers  read  ofl  from 
the  several  curves,  another  curve  was  constructed,  with 
citndlo-power  and  volu  as  co-ordiuatea,  and  witb  the 
waits  constant.  Such  curves  showed  a  maximum  point 
eorretponding  to  the  volts  at  which  the  lamp  gives  the 

I  greatest  cundlo-power.  The  measuiemeni*  were  alt  nude 
tAo  pbacotaelric  room  witb  a  33-e.p.  ineandescsnt  lamp 


as  a  standard  of  comparison.  The  autbor  had  plotted 
only  four  of  the  15  curves  composing  the  series.  In 
the  four  cases,  with  currents  of  7-3,  7-9.  8-7,  and  10'7& 
amperes  respectively,  a  maximum  of  only  a  little  over 
1,100  candles  was  obtained.  Two  curves  derived  from  all 
the  daU,  and  witb  constanU  of  450  and  fiOO  watta  respec- 
tively, both  showed  a  i>retty  well  defined  maximum  at  64 
and  55  volts  respectively.  Hence  for  a  lamp  of  450  watte  i 
the  current  should  be  about  9\  am]H>rcs  witb  the  abora-  - 
mentioned  carbons.  The  candle-power  wras  then  900.  At 
10  amperes  and  4.'i  volu  tbe  curve  showed  the  surpristog 
fact  that  the  candle-power  was  only  450.  Witb  500  watto 
tbe  current  rises  to  about  nine  amperes  and  the  voltage  to  95. 
The  author  does  not  attach  great  importance  to  tbese  par- 
ticular figures,  but  the  series  of  experiments  shows  s  very 
large  variation  of  candle-^tower,  current  and  potential 
difference  varyinp  inversely,  their  product  or  the  watte 
remaining  constant. 

A  Powerful  Ughthoase  Ught. — ^Vhat  is  regaiiled 
as  the  most  powerful  lighthouse  li)^ht  in  the  world  is  now 
being  titted  up  at  tbe  Cap  de  la  XJ>jve  lighthouse.  The  old ' 
Alliance  magnetos  have  been  replaced  by  two  direct-current 
dynamos,  giving  from  35  to  100  amperen  at  TO  volts,  and. 
two  de  Mi'^rit«nB  alternating  magnetos,  yielding  tbe  eaae'i 
intensity  at  from  40  to  45  rolts.  The  current  will  be  used 
in  Serriii  regulating  lamps  having  cylindrical  carbon*.  The 
optical  apparatus  devised  by  M.  Bourdelles  in  place  of  tbe 
oH  fixed  lights,  produces  a  flashing  light  every  five 
seconds.  It  possesses  this  |?oculiarity  over  the  old  ty[)e 
of  apgmratUH — namely,  that  the  number  of  lenticular 
panels,  which  in  lights  of  the  first  order  varies  from 
eight  to  sixteen,  has  been  reduced  to  four.  The 
difficulty  of  revolving  tbe  panel*  ut  the  neccMary 
rapidity  so  as  to  produce  the  Hashes  at  sufEcieotly 
regular  interval*  has  hitheito  |>revented  ibis  improvement 
being  carried  out,  but  this  disadvantGige  bos  now  been  over- 
come in  a  most  ingenious  manner.  A  Qoat  placed  in  a 
mercury  bath  supjiorts  the  optical  panels,  tbe  weight  of 
which  is  considerable,  and  which  is  equilibrated  by  the 
"  push "  of  the  liquid.  The  resistance  to  be  over- 
come in  the  rotary  movement  is  thus  reduced  to 
tbe  friction  on  the  mercury.  Uy  moans  oi  this 
arrangement,  the  new  light  at  the  Cap  de  la  Hive  will  be 
able  to  make  a  complete  revolution  every  20  seaonds, 
whereas  with  tbe  ordinary  tigbtbouses  of  the  first  order  at 
least  four  minutes  are  required  to  effect  this  operation. 
Tbe  new  apparatus  has  been  constructed  by  Messn. 
Sautter-HarIA  and  Co ,  and  the  optical  part  i*  made  of 
B(iecial  glass  composition  from  the  works  of  SainuClobaiD.  I 
The  old  square  lantern  has  been  removed  and  a  circular  onet ' 
substituted.  The  following  table,  giving  the  luminous 
powers  and  the  range  of  the  light  in  fine  weather  for  the 
different  systems  used  at  la  U^ve,  shows  tbe  great  progreee 
nude : 

Distance  visible 
Apparatus.  C.P.        in  nautical 

miles. 

Oil  lumps  with  reflectors    7,600    41 

Oil  lamps  with  fixed  lenticular 

apparatus 19,000     4d|1 

Electric  arc  light*  with  fixed  \ 

lenticular  apnantuB    25,000     67^1 

Electric  arc  lights  with  flashing 

lenticular  apparatus    24,000.000     ISOJ 

The  most  recent  electric  lighthouses — Ouotsant,  Belle-Itla 
and  Barfleur— have  a  power  of  5,700,000  candles,  and  are 
visible  a  distance  of  62  miles.  Tbe  new  ligbthouae  light 
at  the  Capde  la  Hive  will,  however,  be  more  powerful, 
atuiniog  something  like  30,000,000  c.p.  to  10,000,000  cp., 
and  its  geographical  range  is  about  33  mile*. 
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Edghtioe  or  tbe  OardeDtag  and  Forostr;  Exbi- 

WtloB.^Tbo  method  of  iijjtiling  ihU  cxbibilioo,  no* 
beioR  held  At  K*rr»  Court,  S.W.,  is  of  a  moat  v»ricd 
ebiiract«r.  It  compriaea  hightenKioii  aerie*  arc  Itghtiof;, 
low. tension  panllcl  arc  Upbting,  alteroate-curront arc  light- 
ing with  tniiitiforiiiera,  high-tension  alter iiate-current  iacati- 
dencutit  ligbtiii;;  vith  trans(Driii«n,  (lirectciin-enb  uloctric 
iDotors,  and  lUtern^tccurreot  electric  motors.  The  etcam 
plant  codsIbU  of  fo'.tr  Davcf-Puxman  steol  loco,  boilors 
vorking  at  a  pressure  of  1301b.,  a  comiiOUii()  hori- 
zontal (i«d  engine  of  210  i.h.p.,  one  of  120  i.h.p., 
and  a  coupled  ooropouod  engine  of  the  girder  typo 
capable  of  working  uji  to  120  i.h.j).  ThcHe,  which  are 
also  by  the  tamo  tnakort,  are  arranged  to  drive  reapectively 
on  to  three  induptindvnt  countershafts  working  in  line  with 
couplings  ready  for  coniieclioii  in  event  of  any  one  engine 
being  ttopiiw).  The  dynamos  are  driven  by  means  of  belts 
from  this  line  ol  countershaftdng.  Tbo  dynamos  comprise 
eight  Brush  arc  light  machine^  each  capable  of  running  35 
lOamporo  lamps  in  series,  two  of  whicb  are  reserve,  two 
low-preMurc  direct  current  Victoria  dynamos  used  for  tbe 
lai^  projector  arc  lam[)S  in  tbe  arena  section,  one  100-kilo- 
wstt  Mordey  alternator,  and  one  37-kilowall  Mordey 
alternator.  The  larger  of  the  two  alt«rnfttAra,  work- 
ing at  3,000  volts,  maintains  1,000  incandescent  lamps 
throughout  tbu  buildings  and  grounds  and  the  arc 
lamp  (or  tbe  luminous  fountain,  theae  all  being 
worked  in  groups  from  small  transformer  sub-stations. 
The  ST-kilowatt  alternator  supplies  the  current  for  the 
lighthouse  only.  In  addition  to  tbe  above  plant,  a  complete 
■ot  of  gns-engino,  dynamo,  and  aizcumulalors  is  in  opera* 
tioit  to  maintain  B  continuous  light  for  an  oxporimunt  in 
plant  culture  under  electric  light,  daylight  being  completely 
excluded,  and  the  accumulatoi^  supplying  the  light  during 
tbe  night  Tbere  are  210  Brockie-Pell  arc  lamps  arranged 
throughout  the  buikling  and  grounds.  An  interesting 
feature  ol  the  outdoor  lighting  is  a  small  illuminate<l 
fountain  in  the  Western  GArdoos.  This  hu  been  specially 
designed  by  Mr.  G.  C.  Frick«r,  who  bits  carried  out  the 
lighting  at  tbe  exhibition.  It  is  a  new  departure  in  eolour- 
ebanging  fountains,  being  perfectly  automatic  in  action  and 
working  most  successfully.  Tbe  light  from  a  powerful  an; 
is  thrown  horizontally  from  some  15  yards  distance  in 
]>arall6l  coloured  Itoams  on  to  a  mirror  at  4Sdegq  from 
which  it  is  reflected  vertically  through  a  glasa  plate  under 
the  jet.  There  are  Bve  distinct  colours  which  succeed  each 
other  at  ao  interval  of  one  minute  by  means  of  a  simple 
relay  and  electromagnetic  gear.  Tbe  effect  is  pretty,  and 
it  is  probable  that  the  next  af»plicatJon  of  this  device  will 
bo  on  a  considerably  larger  scale.  Tbe  lighthouse  in  t  he 
Central  Gardens  carries  one  of  the  most  powerful  arcs 
whieh  have  ever  been  used.  Tbe  current  supplied  is 
S50  amperes,  and  the  light  is  refracted  by  a  powerful  »et 
of  revolving  lenses  into  12  sejiarate  beams,  each  of  which, 
as  it  slowly  sweeps  the  horizon,  can  be  seen  in  dSEiling 
brilliancy  for  some  miles  around  London,  The  lighting  of 
Captain  Boyton's  World's  Water  Show  constitutes  a  brge 
section  of  the  installation.  There  are  on  tbe  roof  around 
tfae  aretut  10  projector  lamps,  each  of  about  10.000  c.p  to 
15,000  c.p.,  and  three  search  lamps  of  some  30.000  c.p,  to 
30,000  c.p.  each.  In  addition  to  these  there  are  30  arc 
lompa  of  2,000  cp.,  and  about  100  incandescent  Limps 
eeattered  over  the  ground.  As  a  murk  of  the  appreciation 
in  which  Mr.  Fricker'a  services  have  been  held,  a  S[>ecial 
honorary  medal  has  been  awarded  to  him  for  tbe  electric 
lighting  of  the  exhibition. 

R«fase  Defltmotor*. — A  [nper  on  "The  DispoeaJ  of 
Kefuse  "  was  read  by  Mr.  Wm.  Warner,  A.M.I.C.E.,  before 
the  Briliab  Aosociation.     llie   author  gave  some  figures 


concerning  tbe  amount  of  refuse  dealt  with  per  cell  in 
difTerent  towns  and  the  horsepower  obtained  from  the 
deitructors.  As  the  subject  is  of  ooiiaiderable  importance, 
we  produce  the  BUthor's  atatemenia  aa  follow  :  "  From  a 
rejmrt  of  the  committee  at  Oldham,  Uortfall's  destructor 
deals  with  5&  tons  per  cell,  and  at  Leeds,  with 
HotHfiiirs  steam-jete  and  Hewson'a  improvemenu,  their 
destructor  deals  with  5-5  tons  per  call  in  '2*  hour*. 
Tbe  cost  ot  burning  r«fuao  at  theae  towns,  exclusive  of 
interest  on  capital,  is :  Bailey,  IM.  per  Ion ;  Black- 
burn, lOd.  ;  Bradford,  UJd.  ;  in  Fryer's  destruotora, 
9jd.  per  ton  ;  the  cost  at  Hornaey  is  9d.  ;  and  at  New- 
castle, 8d.,  or  equal  to  SJd.  per  ton  in  Warner's  Perfectus 
destructor.  At  Oldham  tbo  cost  is  given  at  1b.  Id.  per  ton 
in  Horsfall's  destructor.  The  horeo-power  given  at  Batloy 
is  6,  at  Blackburn  .l-fi.  Bury  1,  Bradford  and  Leeds  about 
i  per  cell,  which  ia  equal  to  about  4'r>  b.p.  generated  from 
Scwt,  of  refuse,  or  about  ISdlb.  per  horsepower,  and  6'25lb. 
to  Ub.  of  water  eva[toratcd,  giving  a  comparison  of  about 
one  forty-second  the  value  of  coal  when  burnt  in  Fryer's 
destnicior  at  the  above  towns.  Tbe  horse-power  at 
Hornsey  is  alwut  tbe  umo  in  the  "  Perfectus  "  destructor. 
At  Oldham  the  horse-power  is  given  at  50  for  six  cells,  e<iual 
to  Si  per  cell,  or  about  46lb.  of  refuse  per  horse-power, 
and  2'31k  to  1  !b.  of  wat«r.  It  is,  however,  difficult  Co  reconcile 
these  figures,  as  practically  the  same  furnace^,  with  equal 
steam  generating  appliances,  give  less  than  half  that  power 
at  Leeds  and  Bradford.  It  will  be  seen  from  these  figures 
we  cinnot  look  forward  to  a  large  amount  of  power  for 
electric  lighting,  and  it  is  even  questionable  whether  the 
power  genonttod  could  bo  useftdly  adopttiil  for  that  purpose. 
Take  a  town  like  Nutliugham,  a,nd  Hupjiose  its  refuse  to 
have  the  average  steam-producing  qualities,  wc  should 
get  about  300  b.p.  for  an  expenditure  in  labour  of  nearly 
.£17  |wr  day,  equal  to  over  £ft,000  per  annum.  With 
coiil,  the  colt  for  labour  would  be  only  £150  per  annum, 
and  the  cost  of  coal  for  fuel  would  be  under  XI, 500 ; 
therefore,  taking  the  refuse  to  cost  nothinit  for  delivery  at 
a  destructor  work*  conveniently  situated  (or  producing 
electi-icity,  the  aotua)  loss  would  amount  to  no  less  than 
£3,350  per  annum  over  coat  fuel,  and  if  we  take  into  con- 
f:idoration  the  c<>st  (or  repairs  and  interest  on  ca|Mlal,  this 
loss  would  be  greatly  inereaaed.  Looking  these  facts  in  the 
face,  electric  light  produced  by  burning  refuse  can  only  show 
economical  results  lu  very  exceptional  cases,  and  authorities 
should  well  weijih  the  matter  over  before  launching  into  a 
scheme  of  th^t  kind.  I  have  estimated  the  cost  of  buroiug 
at  lOd.  per  ton,  but  if  tbo  treamcnt  should  cost  Is,,  tbe 
increased  toss  would  be  £1,215  per  annum,  making  a 
total  loss  of  £4,590  [)er  annum.  Taking  the  comparison 
of  burning  refuse  in  different  kinds  of  destmctors,  these 
figures  should  ho  taken  cikrefully  into  consideiatioti,  as  Id. 
per  ton  more  in  the  eoat  of  burning  means  over  £tiOO 
[»er  annum  at  a  town  the  size  of  Nottingham.  I  liave 
dealt  with  tbo  burning  of  refuse  from  a  financtnl  point  of 
view,  and  now  will  review  them  as  a  lanitury  impruvcmonlk 
On  reference  to  the  cost  at  various  towns  per  Ion  ot  refuse 
burnt,  Blackburn  is  2Jd.  per  ton  ;  Bradford,  5d. ;  Burslem, 
nothing;  Failing,  3Jd.  ;  Eastbourne,  tjd. ;  Hampst«ad, 
nothing  ;  Liverpool,  2Jd. ;  Longton,  nothing ;  Bbowing  an 
average  of  l]d.  [ler  ton.  It  will  be  seen  tJiat  the  cost  of 
treatment  is  considerably  increased,  and  where  sUam 
[Kiwer  ts  not  used,  this  will  tell  against  the  working 
expense* ;  but  wbero  the  power  is  useful  either  for  electric 
light,  sewage  pumping,  or  other  {XiriMwes,  tbe  amount  s[>ent 
in  coke  is  returned  in  nseful  work,  and  tboreforc  the  appa- 
ratus does  two  thinga. — a.;.,  it  pays  its  own  expenses  for  fuel 
Iti  tbe  form  of  steam,  and  at  the  same  time  d'aatco^i. ''.'ca 
offensive  gaaea  pt<id\i«Au\  tiift  \w^x^QJio.^«^'i\Vw»^■t■&«»fcT 
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TBANSHISSION  OF  POWER.* 

BY  R.  &   ALLilt. 

Ths  binsmisBion  of  power  is  a  subject  of  ihe  utmoit 

inportuwe  to  the  engineer,  u  I  lOfty  My  hit  reputjition 

chiefly  depends  upon  iho  reEults  obtained  by  hU  mochamicitl 

.  oontnvaRte*.      In  Uieae  days  when  competitiOD  bettroMi 

|«uaufftctnren  ia  so  keen,  uii  Uie  prieee  accordingly  ao 

nuch  cut  down,  economical  machinery  ti  etauiiunl,  eo  Lb;it 

[ft  becomas  the  chief  um  of  the  eiigincor  to  design   his 

Dtors  and  tnniporten  with  the  [^reatott  powible  working 

^  .-Iciflncy.    Tbe  tnoimisaion  of  power  maj  eonvcnientiy 

be  diTiifed  into  two  primary  cbsses — wt : 

1.  Short-distance  tnnsmissioti. 

2.  LooK-diBUnce  triinsmisston. 

Varioos  meihoda  tat  adopted  in  each  cue  u  are  thought 
mott  affluent  ;iiid  economical  uiidor  the  working  conditions. 

Short-Distance  Transmission  may  be  obtained  by 
the  following  means :  (1)  Uirect  driving  from  motor  shaft ; 
(2)  friction  ^ring ;  (3)  toothed  gearinf  ;(4)  ecrew  gearing. 
I>irect  drinng  consists  in  prolonging  tbo  main  shaft  of 
motor,  and  obtaining  the  neceasiry  power  from  it  without 
tlieuMof  countere&ftii^  or  gearing.  The  most  common 
^adoption  of  this  method  is  in  the  marine  enj^ine,  where  the 
awer  tranmiiitted  is  sometimat  enormous,  the  matt  notable 
■plea  being  the  twin  Cnnirders  "  Campania "  and 
"  Lucaoia,"  each  of  whose  sbafu  will  transmit  no  loss  than 
15,000  i.b.ft.  when  running  at  about  80  rcTolutiona  per 
minute.     Such  n  shaft  would  be  about  24in.  in  diameter. 

Friction  Geflring  ie  those  forms  in  which  the  power  ia 
transmitted  solely  by  the  adhesion  or  reluctance  ot  the 
driving  agent  to  slip.    The  vaiioua  devicex  in  nee  at  the 
[  preaeot  day  are  belting,  ropes,  and  friction  wheels.    Driving 
kby  belting  cuniixts  in  straining  flat  bolts,  or  bauds,  OT»r 
^.cylindrical  piilteys,  or  drums,  which  are    keyed    on  the 
abaft*  to  be  actuated.     Various  substances  are  used  for 
ilting,  aueh  as  leather,  waterproofed  cotton,  rubber,  Jind 
aval,  woven  hair,  etc.,  according  to  the  clou  of  machinery 
ler  operation.    Leather  is  the  substance  most  frequently 
Fnied,  and  when  properly  tanned  and  stretched  ia  the  most 
r'durable,  especially  when  running  between  setters  for  inter- 
mittent motion,  as  in  workshops ;  the  edgea  of  belts  made 
from  other  materials  fraying  much  sooner  under  this  action. 
Leather  ia  ganeially  used  as  a  flat  boh  of  varying  width 
and  thickness,  aooording  to  the  power  required,  and  to  pre- 
vent slipping  off  runs  on  a  slightly  rounded  pulley.  Messrs. 
Tullis,  of  QIasgow,  have  introduced  what  is  known  as  the 
ohuin  belt,  consisting  of  short  links  of  leather  connected 
in  rows  by  wire  pins  {iosaing  through  each  series.    This 
Fbclt  is  very  flexible,  easily    shortened,   and    the   makers 
■claim  that  when    it   is   coticuvud    to   suit  the  convexity 
luf  the  pulley  it   can    transmit  25  per  cunt  nioru    power 
[tlian  an  ordinarv  list  bolt  of  the  same  width.     1  think  that 
Ftliia  belt  would  DO  specialty  suited   for  high  speeds,  as  the 
[air  currant  generated  and  drawn  in  by  centiifugal  force 
'  otween    the    belt    and     pulley    would     readily    escape 
between  the  links.    This  centrifugal  action  can  be  counter- 
acted   with    ordinary   belling  by  boring  holes  at  short 
intervals,  but  this  of  course  is  .at  the  strength  of  the  belt. 
Messrs.  Tollis  hare  also  introduced  the  narrow  belta  with 
V-]>rojections  riveted  on  the  lower  side,  and  working  under 
the  same  conditions  as  ropes  to  t>e  described  further  on. 
[  Leather  belts  have  been  made  up  to  75in.  in  width,  Mesars. 
[BanpeoD,  of  Manchester,  having  racently  placed  a  belt  of 
[tfais  width  to  transmit  about  700  i.h.p.  (or  a  woollen  manu- 
'  Arm  near  Brussels.    The  composition  belts  are 
FpnferaUe  bo  leather  undor  some  circumstances,  as,  e.g., 
[in  damp  places  waterproofed  cotton  or  vulcanised  iodia- 
[  rubber  would  be  employed.  Cotton  has  a  breaking  strength 
I  of  about  4,6001b.  per  square  inch  of  section,  while  leather 
'  and  rubber  giro  way  at  about  3,0001b.,  but  the  working 
tension  is  usually  far  betow  this,  or  from  3001b.  to  6&01b. 
per  square  inch  ot  section. 

Friction  Wheels  are  someUmea  used  where  a  quick 
disconnection  is  desired,  and  where  the  power  to  be  trans- 

*  This  J^per  U  tli«  priu  CMuy  o(  the  AbenJMn   Meclianical 
Society.     Tttm  hogtb  ol  9m»j  waa  rcBtricied  to  what  could  be  read 


mitted  is  small  and  no  great  uniformity  required.  The 
wheels  are  generally  of  the  plain  cylinder  or  wedge  types. 
In  the  former,  the  working  aurface*  may  be  iron,  but  a 
coating  of  wood  or  leather  greatly  increases  the  adbeaioo. 
In  the  latter  typo,  the  workitiR  surtaoes  are  V-groovet  with 
an  an);1e  of  about  30deg.,  turned  true  from  solid  casL  This 
style  lessens  the  wear  by  incroiising  the  working  surfaces. 

Bope  GeiU^n^. — This  form  of  drive  is  now  becoming 
exteiuivoly  used  in  place  of  leather  belting,  especially  for 
main  drives.  The  ropes  aiu  made  of  hemp  or  cotton,  the 
Utter  material  being  the  raont  economical  They  are 
circular  in  section,  consisting  of  three  or  four  strands  some- 
times twisted  round  a  soft  central  core,  thus  giriiig  the 
rope  flexibility  and  preventing  undue  hardness.  The  main 
dnve  with  ro[ie  gearing  is  taken  from  a  large  pulley  keyed 
on  the  shaft,  and  having  V-giooves  truly  turned  on  its 
circumference.  The  grooves  have  their  aides  inoliusd  to 
include  45deg..  and  are  shaped  so  that  tiie  ropes  do  not 
bottom,  but  are  wedged  in,  tbe  adhesive  force  being  chiefly 
derived  from  the  weight  of  the  ropes  themselves.  Tbe 
breakini;  strength  of  bemp  varies  from  9,0001b,  to 
lli,0001b.  per  square  inch  of  section,  while  cotton  is 
about  half  of  this.  The  power  transmitted  depends  on 
the  speed  and  tension,  which  are  generally  about  2001b. 
to  3501b.  for  cotton,  and  up  to  SOOlb.  per  (({uare 
inch  for  hemp,  with  a  velocity  of  from  throe  to  six 
thousand  feet  per  minute.  Tbe  stse  of  ropes  in  practice 
range  up  to  'l\\i\.  in  diameter.  Eaeh  rope  requires  a 
groovo  fur  itself,  and  is  many  as  70  ropes  nave  been  run 
from  one  pulley,  transmitting  about  4,000  b.p-  Several 
drives  at  different  elevations  would  be  taken  from  such  a 
pulley ;  and  several  ropes  used  for  each  drive-  In  addition 
to  bemp  and  cotton,  rope#  made  of  leather,  of  square  and 
spirally  twisted  sectiona,are  sometimes  used  for  light  trans- 
roisMions,  the  gniove  for  the  former  being  shaped  about 
70deg.  Some  makers  protuas  to  cost  the  grooves  smooth 
enough  for  working,  but  they  cannot  be  too  smooth,  and 
are  better  turned,  those  sizes  below  Jin.  being  generally 
cut  from  tbe  solid  cast.  For  the  smaller  suea  of  pulleys 
the  grooves  when  cast  in  may  be  made  tulorably  uuiootb 
by  mean*  of  a  rapidlyrovolving  emery  disc  introduaed 
into  groove  as  it  slowly  revoIvoB  in  tbe  lathe. 

Toothed  Gearing*. — When  the  power  to  be  transmitted 
is  large,  and  wbeie  a  constant  or  relative  speed  Is  required, 
friction  rollers  would  «li[>,  and  to  overcome  this  defect 
projections  are  ca«t  on  the  face  ol  the  ilriving-vrhoel  work- 
ing into  interstices  on  the  follower  ;  and  this  constitutes 
what  is  termed  toothed  gearing.  The  form  of  this  pro- 
jection or  tooth,  as  it  is  called,  should  be  such  aa 
to  give  the  same  uniform  smooth  motion  as  with  plain 
rollers.  Tbe  curves  which  are  found  to  fulfil  theae  condi- 
tion.4  best  are  the  involute  and  llie  epicycloid,  and  in 
pniclice  those  have  been  oilopted.  The  involuU)  is  most 
suitable  for  some  classes  of  machinery  in  which  the  pitch 
circles  of  the  gear  do  not  always  coincide,  as  in  cnisbiug 
and  rolling  plant;  but  the  epicycloid  is  almost  universally 
adopted  in  general  engineering.  The  exact  contour  or 
curves  of  the  tooth  is  obtained  by  rolling  a  circle,  the 
diameter  of  which  is  generally  from  one  and  a  half  to  three 
times  the  pitch  on  tbe  [litch  circle  of  wheel  or  pinion. 
This  gives  an  emcycloidal  curve  for  the  point  ot  the  tooth, 
and  a  bypocycioidal  for  the  flank,  when  the  wheel  and 
pinion  work  externally,  but  when  internally  tbe  curres  of 
the  wheel  are  reversed,  the  bypocycioidal  becoming  the 
point,  and  the  epicycloidal  the  Hank,  Thu  lulling  circle 
method  has  the  disadvantage  that  only  a  wheel  and  ))inion 
specially  made  for  each  other  will  work  togethor.  This 
objection  can  be  overcome  by  using  the  odontograph 
invented  by  Willis,  when  all  teeth,  if  oi  the  same  pitch,  will 
work  harmoniously.  The  teeth  of  gear  wheels  when  first 
introduced  wore  cut  by  hand  ;  later  on  this  gave  place 
to  casting  from  a  full  -  sized  pattern.  These  wooden 
patterna,  owing  to  shrinkage  induced  by  repeated  con- 
tact with  the  damp  mould,  sometimes  become  distorted, 
and  uneven  teeth  is  tbe  remilt,  gear  so  produced 
tending  to  knock.  A  marked  improvement  on  this 
method  was  the  introduction  of  the  moulding  machine, 
which  by  gear  wheels  can  divide  the  wheel  circle  into  tbe 
exact  number  of  parts  there  are  teeth.     For  this  method 
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only  Uie  [latterii  for  one  toolh  and  &  cor&-boz  for  one  arm 
is  required,  or,  better  «lill,  a  sot  of  armt  if  %  suitablo 
pattern  can  bo  found  umong  the  stack.  All  t«etb  moulded 
from  thoabovQ  netbodt,  however,  rcijiiire  a  t^ood  amount 
OJ  clearance,  whicb  is  very  objectionable  and  detrimenlal  to 
Konring  liable  to  sudden  ahocka.  Modem  science  and 
improvement,  however,  bae  roaulted  in  the  wheel  rim  being 
Ckst  solid,  and  teeth  cut  by  milling;  tuola  turned  to  the 
exact  shape  of  tooth  aeetion.  Teeth  mude  in  thin  way  are 
very  accurate,  and  to  all  aj>|>eariinco  approach  as  near  as 
poaaible  to  perfection,  They  can  bo  run  at  a  high  Kpeetl, 
and  having  no  olearnnce  are  itrong,  and  the  whole  face 
ia  enanred  of  contact,  thus  distributing  the  driving  force : 
and  tbcao  are  results  and  advantages  which  cannot  be 
obtained  with  any  great  degree  of  accuracy  in  moulded 
toetb.  The  various  forma  of  wheels  are  apur,  bevel, 
mortice,  and  helical.  Spur  wheeia  are  uaed  to  connect  two 
shafts  running  parallel.  Bevels  are  the  fruata  of  conea, 
the  apices  of  which  would  meet  in  the  interaoction  of  the 
abaft  centre  linea.  When  of  the  aame  tine  they  are  called 
"  mitre  wheeia."  Bevola  geiiorally  run  -At  right  angle,  but 
when  at  any  ulher  they  are  culled  "  skew  bevels."  Mortice 
or  cog  wboui*  are  employed  when  T,bc  machinery  i*  liable 
to  Hhock,  and  whore  u  quick  smooth  motion  i)  deMred. 
They  conaiat  of  wooden  teeth,  generally  of  faornbDaia  or 
bench,  driven  into  rectangulnr  holes  cored  in  wheel  rim, 
and  arc  fixed  at  the  back  by  iron  pina  and  wooden  wedges. 
Helical  wheeia  have  their  teeth  inclined  generally  at  66d«g. 
across  the  face  of  rim.  The  teeth  are  juat  )>art  of  a  screw 
generated  on  surface  of  rim,  and  they  may  either  be  single 
or  double  helical.  The  former  i«  sometimoB  objectionable 
oil  account  of  end  thrnat,  but  tbia  defect  ia  entirely  over- 
come by  the  double  helical  which,  when  cast  with  all  their 
teeth  interacoling  in  the  centre  line  plane,  give  a  very 
steady  motion  each  aide  of  the  tooth  supporting  the  other. 
Helical  is  the  strongest  form  of  tooth  we  have,  being  about 
20  per  cent  atronger  than  the  ordinary  spur,  while  mortice 
ia  about  25  per  cent,  weaker.  Other  forms  of  toothed 
gearing  are  in  uae,  aiicb  aa  sprocket  and  pocket  wheels. 
Sproeket  wheels  and  chains  are  uaeil  where  a  relative  speed 
is  requircil  at  a  diatance  too  Kieat  fur  wheel  contact.  The 
teeth  are  act  radially  on  the  rim  of  wheel,  and  work  into 
pitched  chains,  which  are  now  made  up  to  large  aisea. 
The  links  in  the  larger  sixes  arc  made  of  catt  steel  or 
malleHble  cast  iron,  while  tbo  smaller  sizes  are  made  from 
mild  atoel  These  chaineare  largely  used  in  elevating  and 
conveying  machinery,  as  the  lintts  form  a  ready  menna  of 
attaching  buckets  and  piuhboarda.  Pocket  wheels  are 
generally  made  to  suit  the  common  forms  of  linked  chains, 
the  spaces  for  the  Unka  being  hollowed  out  on  the  wheel 
rim,  givinjf  the  name  ^xicket.  This  style  is  chiefly  used  in 
hoisting  machinery. 

Screw  Gearing  ia  only  used  for  secondary  motions, 
such  aa  in  machine  toola,  etc.  The  screw  threada  uaualty 
employed  for  this  purpoae  are  either  square  or  buttress, 
and  work  in  conjunction  with  their  nuta,  tranamitting  tho 
power  by  end  pressure.  The  beat  example  of  the  screw  is 
for  propelling  steamships,  the  nut  in  thia  case  Itelng  the 
fluid  water.  The  endless  screw  and  worm  is  another  appli- 
cation, and.  although  most  wasteful  of  [)0wer,  is  luiind  very 
convenient  in  cases  where  the  driving  is  wanted  non 
reciprocal,  aa  when  the  inclination  of  the  threail  uxceeda 
a  certain  amount  the  worm  alone  can  act  as  tbe  driving 
agent.  Tbe  beat  example  of  these  devices  that  1  know  of 
in  Aberdeen  is  at  the  abearpoles.  where  the  worm  and 
wheel  are  used  for  the  hoisting  motion,  tbe  screw  and  nut 
for  the  derricking. 

LoQgr-Distance  Transmission  is  now  chiefly  employed 

in  connection  with  the  centralisation  of  power — i.;.,  in 
places  where  a  gront  amount  ol  jKiwer  ia  required  spread 
over  a  large  area.  It  is  found  better  to  generate  the  power 
at  a  central  station,  and  transmit  it  in  quantities  to  euit 
the  consumers,  thus  obviating  the  neceesity  of  each  small 
consumer  having  a  generating  pknt  of  his  own.  The 
metboda  in  uae  at  tbe  present  time  are :  (1)  Water  under 
pressure.  (2)  Wire  ropes.  (3)  Compresaed  air.  {*) 
Eleotrioity. 

Water  Under  Pressure. — When  water  can  bo  stored 
ll  a  bigfa  level  it  poesessea  latent  power  by  virtue  of  ibt 


weight,  this  potential  eoet^y  being  proportional  to  its 
height.    Thia  method  was  first  introduced  by  Armatronx 

on  the  quaya  at  Newsaatle,  where  the  head  was  obtained 
by  pumping  the  water  into  tanka  bigb  enough  to  give  the 
working  preaaure.  When  higher  preaaurea  came  into  use 
the  height  of  thoae  tanks  became  inconveniently  great,  and 
thia  led  to  Armstrong  bringing  out  his  hydraulic  accumu- 
lator, th«  adoption  of  which  marked  a  new  era  in  hydraulic 
transmiaaion,  and  to  which  this  system  owes  ita  succeaa. 
The  hydraulic  accumulalor  ia  the  opjioaite  of  the  hydraulic 
presa,  and  consists  of  a  cast  steel  or  iron  cylinder  fitted 
with  a  ram  kept  tight  by  leather  packing,  and  loaded  to 
give  the  requiaite  preaaure  per  square  inch.  A  ateam- 
engine  is  employed  to  pump  tbe  water  into  the  cylinder 
againat  thia  weight,  the  ram  rising  as  the  quantity  of  water 
increases.  The  rise  and  fall  of  the  accumulator  arc  auto- 
matically regulated  by  tappet  arrangements  connected  either 
to  tbe  engine  throttle  or  to  a  relief  valve  discharging  back 
the  overflow  to  the  storage  tank.  The  high  preaaiire  water 
ia  conveyed  from  the  accumulator  by  a  maiii,  from  which 
branches  lead  to  all  the  motors.  This  syetem  ia  almoat 
exclurively  English,  and  ia  adopted  in  some  of  our  largeat 
cities,  auch  aa  London,  Liverpool,  Birmingham,  etc.  The 
machinery  actuated  is  chiefly  of  tbo  non-rotary  class,  auch 
as  hoists,  cranea,  bridges,  etc, ;  but  when  a  rotary  motion  ia 
deaired  a  hydraulic  engine  or  waterwheel  may  be  intro- 
duced. The  naual  pressure  in  these  towns  is  ;ibout  T^Olb. 
per  square  inch,  at  which  pressure  the  available  energy  of 
one  gallon  of  water  ia  ratheir  more  than  J  b.p. 

Wire  Ropes.— This  system  ia  carried  out  on  much  the 
same  principles  as  the  rope  drive.  It  ia  [>erhap8  scon  to 
best  advantage  on  the  Continent,  where  it  was  intro- 
duced by  Uirn,  and  where  it  ia  extenaively  uaed,  espe- 
cially ao  in  France.  The  ropes  used  are  made  either  of 
steel  or  iron,  the  former  material  being  atronger  and 
not  so  liable  to  stretch  aa  iron.  This  tendency  to 
stretch  may,  however,  be  leesened  by  |)aasing  the 
ropea  through  compression  rollers  previous  to  plaeing 
them  in  position.  Etopes  for  transmission  are  of  special 
make,  being  circular  in  section,  and  generally  consisting  of 
six  strands  of  seven  wjrea  each,  wound  on  a  central  core. 
A  more  flexible  roiie  is  made  conaisting  of  six  atranda  of 
19  wires  each,  ootb  wires  and  atrands  enclosing  a 
hempen  core.  The  former  class  of  rope  is  made  up  to 
l^in.  diameter,  the  Utter  up  to  2\\n.,  and  sometimes  of  a 
s{)ecial  quality  of  steel  wire,  having  a  tensile  strength  of 
175,0001b.  per  square  inch  of  section.  The  size  of  pulleys 
for  wire  ropes  shotild  be  aa  large  aa  possible  to  prevent 
undue  bending,  aud  in  practice  they  are  about  3ft.  for 
a  fin.  rope,  up  to  22tt,  for  a  IJin.  ro[ie.  Wire- 
rope  pulleys  differ  from  tbe  cotton  ■  rojie  atyle  prin- 
cipally in  tbe  form  of  groove,  the  aidea  of  which 
are  uaually  inclined  to  include  an  angle  of  about 
60deg.  or  more,  and  are  dovetailed  in  section  at  the  bottom 
for  the  reception  of  lagging  to  preserve  the  rope  and 
increase  the  adheaion.  Varioua  linings  have  been  tried, 
such  as  indiarubber.  wood,  cork,  tarred  oakum,  and 
laatlier.  Tarred  oakum  wound  in  the  groove  ia  very  good, 
but  leather  baa  been  found  by  experience  to  be  the  best. 
It  is  cut  to  the  shape  of  groove  section,  and  placed  edge  up 
through  an  opening  in  the  side  of  rim  of  pulley,  a  closing 
piece  of  indiarub>ier  being  uaed.  This  lagging  is  said  to  last 
on  an  average  of  about  three  years.  The  breaking  strength 
of  iron  rope  ia  about  90,0001b.  and  ateel  about  120,0001b. 
per  square  inch  of  aectiou,  but  the  working  tension  ia  about 
25,0001b.  per  aquare  inch  of  section,  when  running  at 
sjjeeda  up  to  6,000ft.  jwr  minute.  When  tbe  diataoce  of 
transmission  ia  great  the  ro|)e  is  run  on  supporting  pulleys 
placed  at  short  intervals,  or  relays  may  be  uaed  whore  the 
rope,  instead  of  running  all  the  way,  only  runs  from  ons 
sution  to  the  other,  a  double-grooved  pulley  being  thus 
required  iu  the  intermediate  stations. 

Compressed  Air.— Ordinary  atmospheric  air  approach- 
ing very  nearly  to  the  requisites  of  a  perfect  gas  ia  com- 
pre^ble,  and  thia  properly  has  been  taken  advantage  of 
by  engineers  to  form  a  means  for  long-distance  trana- 
misaion  of  power.  This  ia  accomplished  by  meaiia  of 
the  compreaaor,  which  ia  juat  a  piaton  purop  fitted  with 
ialet  and  outlet  valves  of  special  deaifeu.    Tba  ai":  ^a.&K.vwtl^ 
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to  daring  the  in-etroke,  and  forced  during  the  out-stroko 
through  the  outlot  vulvo*  eithur  into  .1  rocoivur,  or 
reaervoir,  or  direcUy  to  tho  motorc  The  boat  iloYalo(>oil 
during  oompreMioa  in  tho  comprossor  is  got  rid  of  in  tbros 
ways  :  by  cooling  the  air  before  compreaeion,  wa ter- jacket- 
iog  the  comjireuor,  or  by  introdacing  water  in  the  form  of 
■pray  into  thu  cylinder  during  compression.  The  pressures 
in  pncttco  MO  from  501b.  to  1201b.  par  square  inch,  the  kiier 
prewuro  being  generally  got  by  means  of  the  tlage  com- 
pr«uor,  with  inteiTaediate  oooling.  The  high  preitvurfi  air  in 
eoorey«d  from  the  generating  staLion  t»  the  motoit  by  meanK 
of  pipes  laid  aimilariy  t»  thoae  used  in  hyilruulio  iiiHlillalionx. 
Paris  and  Birminghaiu  have  ooraprOHud-air  aystoms,  but  in 
the  latMr  town  it  naa  not  buva  a  docidod  auccws,  gwing  to 
tb«  form  of  joint  odoptad,  a  large  In^Eage  taking  place 
in  tb«  main.  In  Paris  tiioy  have  been  more  aucceeuul,  and 
by  adopting  a  rnbtwr  joint  tfaoy  have  reduced  th(t  leakage 
to  about  1^  cubic  foot  per  mile  per  hour — a  very  small  loss 
indeed  wboD  the  quantify  of  air  [jasaiiig  throui;;b  the  pipe 
u  oonaidercd.  Hydraulic  shock  limits  the  speed  of  water 
in  the  mains  to  about  3fL  or  4ft.  per  second,  but  with  com- 
preaset]  air  a  speed  of  50ft.  can  be  used  with  impunity. 
The  greatest  feats  of  engineering  periormcd  with  com- 
preasod  air  has  been  the  boring  of  the  Mont  Cenis  and  St. 
Oolhard  tunnels. 

Electrical    Transmission.  ~  Power    may    be    trans- 
mitted  to  ;i  diBtarico  by  converting  energy  in  the  form  of 
mechinicul  work  into  energy   in   t&e  form  of  the  electric 
current.    This  ig  now  generally  performed  by  meanii  of  the 
dynamo- electric  machine,  which,  to  put  it  plainly,  in  just  a 
machine  for  moving  magneto  past  wires,  or  nc^  vrrad,  tho  con- 
nections being  so  arranged  that  the  RM.F.'*  produced  may 
generate  currents.     This  is  accomplished  by  fixing  magnets 
round  about  (not  on)  an  armature,  which  is  a  drum  or  ring 
carrying  the  conductors  in  which  ttiecurronl  is  dovoloped  and 
tfaeuce  imparted  to  the  circuit  by  means  of  coUoctors,  or 
oommatatOTB.    For  a  Ions  time  electricity  was  thought  fit 
(or  nothing  but  the  controllation  of  signals,  but  since  tho 
advent  of  dynamo-eloctric  maclunery,   a  diETerent   aspect 
baa  boon  given  to  tho  system,  and  it  now  bids  fair  to  rovo- 
ladonise  tlie  woild.     The  chief  application  as  yet  made  of 
electricity  i*  for  lighting  purposes.   lu  this  oiiso  the  current 
ia  conveyed  by  means  of  insulated  co^>pei'  wires,  two  of 
which  are  roijuired  to  complete  tho  circuit,  the  diU'erenco  of 
potential  between  the  wires  givitig  the  flow,  the  pressure 
of  which  is  measured  in   volts,  and  thu  rate  of  passage  in 
amperes.     An  important  and  incrousing  application  of  elec- 
tricity is  on  the  electric   miiwiiy,  where  tho  current  ia 
supplied   by   means  of   a  feeding  conductor    of    special 
channel  iron  laid  and  supported  on  insulators  between 
the  rails.     A   passing  connection   is  made   between  the 
conductor   and    the   electric    motor,   which   is  generally 
fixed   direct  on  the  axle   shaft,   by  this    means   saving 
intermediate  gearing.     Electricity  is  also  coming  to  the 
front  as   a   transmis«iva  agent   in    connection    with    the 
utilisation  of  waste  water  power  by  the  turbine.     The  host 
system  yet  completed  on  this  basis  ia  between  Lauflen  and 
Frankforl,  a  distance  of  108  miles.     The  powei'  is  got  from 
a  turbine  at  L;infruii  gearing  into  a  dynamo,  and  the  current 
ia  eonveyed  to  Frankfort  by  means  of  three  copper  wires 
supported   on  oil  insulators,  which  are  carried   on  poles 
similar  to  those  used  in  the  telegraph.    The  efficiency  of 
this  system  i*  said  lo  be  over  70    jier  cent.,  as  out  of 
130  b.p.  generated  at  Lauffen  no  less  than  SO  is  doliverod 
to  the  motor*  at  Frankfort— tiuly  a  wonderful  result,     vVn 
installation  far  beyond  anything  hitherto  attempted  is  at 
preeeiit  bein^  completed  at   Niagara    Italia,  in  America, 
where  facilitiea  for  geaeiating  and  transmitting  460,000  b.p. 
are  being  fitted  up,  and  regvesenting  a  value  in  motive 
power  of  no  lees  than  2|  milliona  |ior  annum. 


THE  ROUTIN  ELECTRICITY  METER. 


L 


A  French  engineer,  M.  Uoutin,  has  devised,  aitd  ia  now 
manufacturing,  a  type  of  electric  energy  meter  which  is 
claimed  to  bo  more  eB)M«ially  of  a  commercial  and  iodut- 
Lrul  form  rather  than  poss&sding  characteristic*  of  value  in 
eitr  icimtiSc  Imboratory.     According   to  V EU<thdtn,    to 


which  we  are  indebted  for  details  and  illuHtrations,  tlie 
Routin  insttument  belongs  to  tho  periodical  or  discon* 
tinuou*  rcgiiituring  meters,  marking  at  fixed  intervals  of 
time,  )!ity,  two,  three,  four,  or  oven  fivo  minutes,  the 
momentary  value  oi  electric  energy  passing  through  the 
circuit.  It  is  considered  that  for  atl  practical  purpoaoa 
the  results  thus  obtained  are,  taking  them  all  round,  quito 
as  reliable  as  those  aflorded  by  meters  which  are  always  in 
circuit  and  give  a  continuous  record  or  r^istration,  and 
probably  this  may  be  so  in  the  average  circuit,  as  no  very 
sudden  and  excessive  chanttet  of  load  are  thrown  00  and  on 
within  the  time  ttiat  elapses  between  the  recording  intervals. 


Fui.  1. 

A  considerable  saving  is  thus  claimed  to  occur  in  the  energy 
required  to  work  the  meter,  whilst  the  appliance  itself  may 
be  made  more  strongly  and  with  fewer  parte  to  suffer 
injury  or  wear  and  tear. 

After  a  very  careful  study  of  the  requirements  that  are 
demanded  from  a  really  good  and  reliable  electricity  meter, 
M.  Routin  came  to  the  conclusion  that  the  following 
features  ought  to  be  aimed  at,  as  being,  in  his  mind, 
essential  to  iiroper  working,  and  he  has  accordingly 
based  his  instrument  u[ion  them,  claiming  that  it  comes 


0 
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Fid.  S. 


nearest  to  fulfilling  the  conditions :  (1)  Great  exactneaa  of 
readings.  (2)  Strong  mechanical  design  and  construc- 
tion of  the  various  parts.  (3)  Simplicity  of  same,  and  of 
the  principle  of  working,  inSuencing  thereby  tho  cost  of 
manufacture.  (i)  Entire  exclusion  of  all  permanent 
magnets.  (5)  No  springs  exposed  to  magnetisation  or 
other  derangement.  (61  No  robbing  contacts,  even  with 
platinum  points.  (7)  Calibration  before  sending  out  of  the 
workshops,  instead  of  in  the  consumer's  bouse.  (8)  Great 
reduction  in  the  amount  of  energy  required  to  operate  the 
metei  as  a  registering  appliance. 


.S^ 
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Fici.  4, 

The  Routin  electricity  meter  comprises  three  distinct 
parts :  (1)  An  electric  oscillating  arm,  which  marks  exaotly 
the  interval  of  time  deiircd  between  two  successive  regis- 
traliona.  (3)  A  wattmeter,  giving  at  each  fixed  moment 
the  value  of  the  energy  (E  x  C)  passing  through  tho  circuit. 
(3)  A  train  of  clockwork  with  connecting  mechanism  to 
add  up  these  values,  tboroby  giving  the  total  energy  used 
over  any  reijuired  jieriod, 


The  first  of  these  parUisbaieilupon  the  ancient  princinle 
ol  a  clejwydra,  or  irator  clock,  the  rwriprocation  being 
efiected,  by  mauni  of  ^ti  electric  current,  it utnm^ti cully. 
Fift-  I  re[)ro«entJi  in  cliftgrnmmatic  form  tbe  outline  of  this 
Mcillator,  whilM  Fig.  2  shows  one  of  the  details  after wani« 
to  bo  referred  to.  In  Fig.  1  the  oscillator  appears  in  tho 
shape  of  a  fine  iron  tube,  pivoted  at  O.  and  carrying  at 
each  end  a  cup,  g^^,  communicatin);  with  the  tube,  Mercury 
IB  placed  in  the  cups,  sufficient  in  quantity  to  take'an 
appreciable  time  in  flowinK  tbrouKh  the  pipe  from  one  cup 
to  the  other,  when  the  pivoted  lube  in  tippet!  to  one  side  or 
oscillated  nn  it*  centre,  0.  Within  the  cups  are  two  insu- 
lated screw  tenninaU,  pp„  passing  through  the  lids  of 
thecii[M,  g  gy  The  tube,  or  pivoc«d  arm,  is  maintained  in 
position— either  tipped  over  to  the  right  or  left— by  means 
of  two  BpriDf;*,  rrj,  which  engage  with  small  pegs.  //,, 
fastened  to  the  arm. 

Supijosiiig  that  the  arm  has  junt  been  tilt«d  over  to  the 
riKht'band  side,  the  mercury  passeii  along  the  tube  and  it« 
level  rixe«  gradually  in  the  cup  y,  unljl  it  touobes  the 
tip  iif  the  screw  turtninnl  v,  ;  a  circuit  is  then  closed  which 
passes  cunent  round  the  olectromugnet,  *.  A  lever  arm, 
worked  by  the  latter  (not  shown  in  the  diagram),  releaseB 


enable  this  to  be  done.  These  hooks  are  eompoeed. 
Fig.  2,  of  a  plate  of  ebonite,  e,  partially  oovered  with  a 
sheet  of  pUtinum  foil,  p.  The  tatter,  connected  to  the 
electromagnet,  is  tn  constant  contact  with  the  peg,  r,  ItaeU 
connected  to  the  screw,  while  the  screw  is  not  in  the  stop 
position.  The  circuit  is  thus  kept  closed  during  the  time 
of  movement,  and  is  suddenly  opened  at  the  instant  the 
beam  reaches  its  position  of  rest^  The  regulation  ie 
accomplished  by  means  of  the  screws,  w  and  t\. 

fFattmder, — The  measuring  part  —  the  wattmeter  — 
consists  of  a  coil,  B,  place<1  near  the  top  of  the  ioatru- 
meut  (see  general  view.  Fig.  6),  of  thick  wire,  which  carries 
the  main  current ;  in  the  interior  is  a  second  coil,  movable 
about  a  horizontal  axis  :  this  coil  is  wound  with  fine 
wire,  and  carries  a  shunt  current  taken  across  the  terminals. 
A  Bmatl  counterweight  exerts  an  inverse  action  to  the 
electric  couple,  and  keeps  the  fine  wire  coil  perpendicular 
to  the  other  when  no  current  passes. 

Intfffrating  Sy.it'-m.—Fis^.  3  and  i  show  the  elevation  and 
crosasectiori  seen  from  above  of  the  integrating  system. 
This  is  composed  of  a  pinion,  p,  gearing  into  a  rack  hxod 
to  the  oscillator.  The  pinion  carries  a  finger,  m,  which,  in 
rotating,  meets  a  lever,  n,  at  the  end  of  wfaiob  is  a  counter 


I 
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tbe  spring  fj  from  the  position  in  which  it  retained  the 
arm  when  thrown  over ;  the  magnet,  s,  acts  upon  the  iron 
armature  fixed  to  the  centre  of  the  tube  and  pnlls  the  tatter 
over  to  the  left-band  side,  when  the  spring  r  catches  the 
peg  /,  and  maintains  the  arm  in  its  tilted  position.  The 
mercury  then  flows  from  the  cup  y,,  along  the  tube  to 
cup  g,  until  contact  i»  made  between  its  level  in  the  latter 
and  the  tip  of  screw  v,  when  a  corresponding  circuit  is 
made  on  the  right-hand  side,  and  the  operations  just 
described  are  similarly  repeated. 

The  contact  between  tlie  mercury  surface  and  the  screw 
temunal  v,  is  maintained  until  after  tbe  spring  r  engages 
with  tie  peg  /,  and  in  order  to  make  sure  of  this,  the 
screw  terminals  ate  sot  close  to  the  inner  sides  of  the  cups. 
so  that  when  tbe  arm  tips  tbe  mercury  surface  is  inclined 
(ae  indicated  in  the  dotted  lino,  $>,,  Fig.  1)  towards  the 
respective  terminal;  this  gives  a  slightly  greater  depth, 
and  a  longer  period  of  contact,  than  if  the  terminals  were 
placed  in  the  centres  of  tbe  cups. 

To  prevent  the  sparking  at  tbe  surface  of  the  mercury, 
the  circuit  is  automatically  broken  by  rubbing  contacts  of 
platinum,  as  soon  as  tbe  oeciltation  is  finished  and  before 
the  contact  is  broken  between  the  screw  and  tbe  mereury. 
Tlie  special  arrangement  of    hooks  on   tbe  ■top-springe 


weight,  j:  This  lover  is  movable  on  the  centre,  P,  fixed- 
to  the  wheel,  q,  and  it  is  furnished  with  a  shoo,  s,  wbich,  in 
the  movement  of  rotation  round  P,  is  forced  against  the 
wheel,  (.  This  latter  wheel  is  geared  to  tbe  first  wheel  of 
the  totaliser.  To  the  wheel,  •/,  h  fixed  a  plug,  y-  The 
wheel  is  composed  of  two  parts  firmly  connectod,  the  one 
toothed  and  the  other  smooth;  on  the  smooth  part  a  spring. 
R,  rubs,  hindering  its  movement.  Tbe  toothed  part  gears 
with  a  rack,  C,  whose  upper  part  ends  against  an  eccentric 
mounted  on  the  axis  of  tbe  wattmeter.  This  eccentric  is 
cut^  either  empirically  or  as  determined  mathematically, 
so  as  to  give  the  rack  a  movement  downwards,  whose 
amplitude  is  proportional  to  the  product  E  x  C. 

In  practice,  when  the  rack  is  as  high  as  it  can  go,  the 
lever,  n,  touches  against  a  fixed  stop,  and  the  finger,  m, 
draws  tbe  lever,  n,  by  touching  a  spring  fixed  to  the  latter,  fl 

With  regard  to  the  mathematical  determination  of  tho  S 
curve    of   the  eccentric,  say.  90deg.  +  a,  the  angle  made 
by  the  two  coils,  tbe  electric  couple   is  j)roportiooal  to 
EC  cos  a,  the  resisting  couple  is  proportional  to  sin 
whence  the  equation—' 

K  E  C  cos  u  -  K'  sin  a  : 


4 


or. 


EC  =  H  Udo 


(«-'^\ 
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Tb4  eqttation  of  Ihe  curve  of  the  eccentric  in  polar 
cQ-ordinktes  vill  be  therefore 

p  ■■  R  -  M  tan  a 

(M  being  a  coDBtaDt,and  R  the  maximum  radius  of  Lho 
eccentric).  To  regnlate  the  readings  of  the  toLaliscr,  the 
eounterweigbt,  x,  moet  be  shifted  on  the  throaded  item 
which  oairiei  it. 

The  parte  beiuR  thus  described,  the  fforking  of  the 
apparatus,  of  which  a  general  view  is  given  to  Fig.  5,  will 
b«  easily  understood. 

Durinj;  the  interval  of  time,  B,  the  pinion  turns  through 
a  constant  angla  and  comes  back  to  its  original  position. 
When,  bNDfc  drawn  by  the  ratchet,  the  pinion,  p,  turns  in 
the  direction  of  the  hands  of  a  watch,  the  finger,  "t,  loiives 
the  lever,  n ;  this  latter,  under  the  action  of  the  cotinter- 
weight,  X,  tends  to  follow  the  movement  of  the  fingor. 
Under  the  influence  of  the  pressure  eierted  by  the  spring, 
R,  the  lever,  n,  turns  first  around  P,  and  the  friction-shoe 
leaves  the  wheel  t.  But  in  this  movement  the  lever  meets 
the  peg,  y,  and  draws  round  the  wheel  •/ while  the  wheel  ( 
remains  stationary.  The  rackworlc,  C,  stops  the  move- 
ment of  the  wheel  ^when  this  latter  has  described  an 
anrie  proportional  to  EC. 

When  tha  Gnger,  m,  turning  in  the  reverse  direction  of 
the  hands  of  a  watch,  meets  the  lever,  n,  this  latter  is 
shifted  first  round  P,  and  tightens  the  brake,  if,  against  the 
wheel  /.  At  this  time  the  two  wbeeU,  7  and  i,  particii^ato 
in  the  samo  movement  of  rotation  and  turn  through  an 
equal  angle.  The  wheel  q  coming  back  to  its  original 
position,  the  angle  deacrib«Kl  will  be  proportional  to  EC, 
and  the  touliaer  will  register  i'  (E  C  6). 

Aa  soon  as  the  rackwork  has  fallen  back  to  its  extreme 
position,  it  raises  a  lever,  d,  and  puts  the  whole  wattmeter 
at  liberty  ;  it  &zes  its  momentary  indication  by  letting  the 
lever  fall  back  from  the  beginning  of  its  downward  move- 
ment. 

The  system  includes  all  the  advantases  enumerated  at 
the  beginninj;  of  this  article  ;  it  is  free  of  the  grave  defects 
to  which  the  {^oater  number  of  present  meters  are  subioct, 
notably  those  submitted  to  the  competition  at  Paris. 

^nw  wattmeter  being  completely  free  during  a  time  equal 

to  ^  it  can  bake  the  angle  exactly  corresponding  to  the 

consumption  of  energy.  The  wattmeter  being  braked  at 
the  moment  the  rackwork  touches  the  excentric,  this  latter 
deecends  a  space  rigorously  projiortional  to  E  C.  The 
ratcheting  being  always  sccomiilinhod  with  constant  loss  of 
time,  the  reading  on  the  totaliser  will  also  be  absolutely 
exact. 

The  expenditure  of  energy  required  for  the  working  of 
that  net«r  ia  exceedingly  small.  Suppose  H-^  2  minutes, 
&9  ettrrent  will  only  [raei  into  the  electromagnets  of  the 
oscillator  for  a  period  equal  to  jj^  of  the  time  of  working. 
The  current  being  about  half  an  ampere,  it  will  require 
480  hours  to  cooKume  a  hectowatt,  at  the  expense  of 
10c.  (Id.)  At  an  average  of  five  hours  a  day,  the  energy 
consumed  would  come  to  about  iOv.  (4d.)  a  year. 

Trials  are  being  made  to  reduce  the  shunt  current  in  the 
•ame  proportion. 

To  apply  the  meter  to  alternate  currents  it  11  luUGctent 
to  Uminate  the  mass  of  the  magnet  cores. 

The  met«r  is  simple,  strong,  the  regulation  easy,  and  the 
fixing  convenient.  The  meter  deeervoH  the  attention  of 
electric  light  companies. 


IMCANDESCENT    LAMPS    FROM     THE 
CONSUMER'S  STANDPOINT. 


PRIVATE 


L 


As  will  readily  be  understood  from  the  announcoments 
that  tn  being  made  by  one  firm  after  another  relative  to  the 
•apply  of  incandescent  lamps  at  less  than  one-half  the 
current  prices  immediately  after  the  expiration  ol  the  Edison- 
Swan  Oompany's  [wtenU  next  month,  the  proKent  moment 
is  extrentuy  opportune  (or  bringing  before  our  readers 
some  figurea  and  facts  which  they  will  do  well  not  only  to 
digest  themselves,  but  also  to  use  tor  the  benefit  of  their 
clients — the  priYat«  consumer  of  electricity. 


The  latter  is  an  individual  of  many-sided  character,  but 
it  may  be  taken  as  absolute  that  nine  out  of  every  tea 
persons  who  now  enjoy  the  benefits  of  electric  lighting  for 
the  interior  of  their  premises,  or  who  intend  to  do  so  at 
the  earliest  possible  moment,  are  likely  to  feel  more  ititerect 
and  confidence  in  this  method  of  illumination,  and  would 
prove  most  valuable  advocates  of  its  extension,  if  it  were 
shown  to  them  that  the  result  of  free-trade  in  lamps  means 
practically  a  large  saving,  not  only  in  firit  cost,  but  also  in 
the  current  used,  and  therefore  in  the  total  expenses. 

We  are  shortly  to  be  in  n  position  to  buy  lamps  at  almost 
;iny  price— from  the  cheap  rubbish  (as  one  is  almost  obliged 
to  term  it),  at  Is.  each,  to  those  at  28.,  with  a  variety  of 
intermediate  rates.  The  Edison-Swan  Company  itself — 
with  the  best  possible  experience  and  most  ample 
resources — is  asking  Is.  9d,  ;  the  Brush  Company  go  one 
better,  and  advertise  lamps  from  their  Vienna  factory  at 
Is.  6d. ;  the  Zurich  Incandescence  Lamp  Company's  price  ie 
2s.,  presumably  because  Mr.  C.  H.  Stearn  (well  known  as 
Mr.  J.  W.  Swan's  coadjutor  in  the  early  days  of  incanilos- 
cent  lamps)  is  giving  them  the  advantage  of  his  ex]>erionc« 
and  energy, 

In  discussing,  however,  the  economical  aspects  of  this 
important  development  in  electrical  work,  we  shall  assume 
as  a  fair  price  for  a  good  reliable  lamp  the  sum  of  Is.  6d,, 
not  merely  because  it  is  the  average  of  prices  asked  by  the 
trade,  but  also  because  it  allows  »  reasoniible  profit  to  the 
makers  and  distributors  without  tending  too  much  towards 
the  disastrous  rate-cutting  that  usually  ends  in  the  market 
being  flooded  with  absolute  rubbish  by  unscrupulous  manu. 
facturers. 

Some  danger  of  this  regrettable  result  is  already  to  bo 
feared,  and  i)oth  contractors  and  consumers  cannot  be  too 
strongly  warned  against  the  short-sightedness  of  buying 
"cheap  lamps  and  nasty." 

The  probability  ia  that  such  lamps  will  neither  give  the 
candle- power  claimed  for  them,  nor  will  they  last  half  as  long 
as  those  made  by  responsible  firms  who  have  a  reputation 
to  preserve.  By  wasting  current  and  necessitating  constant 
renewals,  they  are  indeed  anything  but  cheap  in  the  end. 

To  show  couBiimers  what  real  saving  may  be  effected 
now  that  the  price  of  lamps  has  dropped  low  enough  to 
allow  of  more  frequent  renewals,  we  append  some  tables 
and  other  details  compiled  on  a  basis  varying  with  the 
price  paid  for  current. 

Table  A. —Cost  of  Cebrest,  in  Penck,  per  Lam?  Hoftu 

. Price  per  Unit- ■ 

C.P.  WatU.  6d.  ed.  7(1.  W. 

1«    60    S    -M    .....     -42    •« 

16    80    -25    -3    -36    "4 

IS    40    -2    24    -38    -32 

8    SO    ■!»    -18    -21    M 

8    SB    -125    -IB    -175    -2 

fl    SO    -1 -12    -U    W 

Table  A  gives  figures  probably  familiar  already  to  the 
reader,  but  reproduced  so  that  the  data  may  be  complete. 
It  shows  the  cost  of  current  in  fractions  of  a  [tenny 
per  lamp  hour  for  8-c.p.  and  16-c.p.  Iami>s  respectively, 
taking  each  three  difierent  amounts  of  energy  for  a 
given  illumination. 

Based  upon  this.  Table  B  gives  the  total  cost — i.e.,  both 
of  current  and  of  renewals — over  a  period  of  1,500  hours, 
which  may  be  regarded  approximately  as  equal  to  two 
years'  lighting.  The  life  of  a  60-watt  lamp  is  here  taken  at 
750  hours,  down  to  the  time  when  it  becomes  too  black  to 
give  the  normal  caudle-power,  even  tboush  not  actually 
broken.  Similarly  the  life  of  50  and  40  watt  lamps  are 
assumed  to  be  respectively  600  and  250  hours;  probably 
all  these  values  are  well  under  the  mark,  but  if  so,  it  is  to 
the  advantage  of  the  consumer.  The  price  in  all  cisea  of 
new  lamps  in  taken  at  Is.  6d.  each. 

Table  C— Aituommatk  Total  Savino  rita  Laui-  vkh  AsyCM, 
by  sulxtitutinK  40-watc  lamps  far  60'Watt  lamps  ;  all  el  16  cp. 


&d. 


-Price  per  Unit. 


tld.  Td.  Sd. 

SuTing a*.fci.  ...  4is.  ed.  ...  ss.  od.  ...  7s.m. 

retcentoee  8%      ...       9%       ...       W%      ...      IIX 

The  figures  of  Table  B  show,  of  coune,  that  the  great 
saving  is  effected  where  current  is  dear — say  8d.  per  unit 
by   usinfj   40  watt   lamps.     The   approximate   amount    of 
total  saving  per  lamp  per  annum — inclusive  of  renewals,  ia 


which  the  consumer  naturally  is  interested,  aince  he  pays 
for  them — ia  shofrn  in  Table  0,  also  the  porcenUce  of 
■aviiig,  as  between  60-wutL  »nd  iO-natt  lamps  respaclively, 
of  16  cp. 


^  a*  ^''  unit 


..5^  - 


S 


c, 


4" 


XO        XS         Jo 

Watts  par  lamp. 

In  Table  B,  it  irill  be  noted  that  so  far  m  8-c.p.  lamps 
are  concerned  the  new  price  of  lamps  is  still  too  high  to  allow 
of  any  material  economy  whon  current  is  cheap  :  in  point 
of  fact,  the  total  coat  of  30- wall  lamps,  including  renewal*, 
oomca  to  more  than  that  of  25-walt  lamps,  so  that  no  gain 
is  eflecled  by  ibe  use  of  the  former.  To  show  this  more 
dearly,  reference  may  be  made  to  the  diagram,  od 
which  are  marked  tour  curves,  denoting  the  total  cost 
p«r  Ump  of  renewals  and  curretit  for  1,^00  hours  at 
diSerent  price*  per  unit,  and  for  tbcee  amounts  of  energy 
nquired  per  taiop.  lo  proportion,  as  the  cost  of  current 
dimfniebee,  the  economy  of  reducing  the  wuttn  per  lamp  is 
also  teas,  and  at  4d.  per  unit  the  total  cost  for  a  20-watl 
lamp  actually  exceeds  that  for  a  30-watt  lampi 


Although,  therefore,  a  considerable  saving  is  elTected  by 
reducing  the  energy  spent  in  lamps  of  16  cp.,  even  at  the 
cost  of  more  froquetit  renewals,  this  does  not  wholly  apply 
to  lamps  of  smaller  j)owerB,  and  consumers  may  do  well  to 
bear  this  in  mind. 

The  question  of  "overrunning"  incandescent  lamps  is 
also  a  matter  of  no  little  importance  in  Ibis  connection, 
but  requires  separate  treatment  from  a  somewhat  diO'erent 
standpoint. 


I 
I 


THE  CROSS-SECTIONAL  AREAS  OF  STRANDED 
CABLES. 


Assuming  that  a  cable  is  made  of  concentric  laven  of 
wires  of  equal  circular  section,  perhapsitmny  not  be  Icnown 
to  some  that,  if  the  copper  area  is  given,  the  diameter  of 
the  core  becomes  greater  as  the  number  of  strands  is  in- 
creased. Or,  to  take  au  example,  a  3  square  inch  core 
will  occupy  more  space  if  made  of  19  strands  than  if  made 
of  7  strands. 

To  see  this,  we  may  suppose  the  space  inside  the  insu- 
lation to  be  fixed,  and  tind  the  ratio  of  the  area  of  copper 
lo    the    area    of    this    available    circular    space.    Now, 

the  general   term  of  the  series    1,  7,   19,  37 ,  is 

3  (n^-i-n}  +  l,  where  n  is  the  number  of  concentric  layers 
round  the  centre  strand,  Hence  the  ratio  of  copper  area 
to  available  area  is 

3(«'-Hw)+l 

Putting  n*0,  ual,  n  =  3,  etc,,  in  this  expression,  we 
6nd  the  required  ratio  for  the  different  cases.  The  values 
of  this  ratio  for  the  numbers  of  strands  commonly  used  are 
as  follows : 

Numbsrolstranas.  -^BEgl^fSL. 

AvBilable  area 
I    1 

19 -760 

37  -7S5 

61 -763 

91  -752 

If  the  number  of  strands  is  increased  indefinitely  the 
ratio  becomes  -75,  or  j|. 

And,  similarly,  in  three  dimensions  we  can  find  that  a 
pint  of  small  shot  will  contAin  Iom  lead  than  a  pint  of  buck 
shot,  provide!  that  a  number  of  concentric  layers  will  fit 
in  exactly  in  each  cue,  and  that  the  pint  measure  is 
cylindricu.  If  a  measure  of  square  Mctioa  were  used, 
supposing  an  exact  fit,  the  amount  of  lead  i<v  0\*v«^  tw««v 
wovud  be  the  Maud.  "« ■  "^  '^vmkv,'^-*'- 
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THE  BRADFORD  ACCOUNTS. 
The  deUilcd  accounts  given  elsewhere,  as  prepared 
by  Mr.  J.  N.  Shoolbred  for  tbe  Bradford  Corporation, 
contain  a  refutation  to  the  absurd  criticisms  so  often 
met  with  upon  munioipAl  action  as  regards  electric 
liKhtiiiK.  We  aesume  that  sooner  or  later  the 
accounts  of  other  monicipal  electrical  undertakings 
will  be  presented  in  like  manner  to  these  of  Bradford. 
One  of  the  criticisms  to  which  we  refer  runs  as 
follows  :  "  I'robftbiy,  like  the  Vestry  of  St.  Pancrae, 
the  Dublin  Corporation  think  it  imneoeBsary  to 
begin  to  allow  for  deprociation  just  yet,  hut  this  for- 
bearance will  only  make  matters  worse  in  the  near 
future."  There  are  other  equally  insane  criti- 
cisms, but  this  one  will  be  sufficient  to  form  a 
text  for  our  present  purpose.  Let  us  candidly 
admit  our  aim  to  be  to  induce  local  authorities  to 
undertake  electric  lighting  ;  hence  the  reason  for 
explaining  what  is  roally  done,  aud  disarming  such 
statements.  Municipalities  against  companies  is 
the  text.  The  former  borrow  money  at,  say,  3  per 
cent.,  bat  have  to  repay  the  capital  in  twenty-6ve 
or  thirty  years.  This  involves  a  sinking  fund  at  the 
rate  of  little  over  another  3  per  cent.  A  municipality 
has,  therefore,  no  capital  expenditure  at  the  end  of 
thirty  years.  A  company  has  a  capital  that  figures 
in  the  balance-sheet  for  ever.  The  one  pays  6  per 
cent.,  and  rids  itself  both  of  interest  and  capital :  the 
other  pays  6  per  cent,  and  does  nothing  of  the  kind. 
Examine  a  little  closely  into  the  Ggnres  of  Bradford 
as  prepared  by  Mr.  Shoolbred.  It  is  evident  that 
the  plant  is  kept  in  repair  and  in  the  highest  state 
of  efficiency  out  of  revenue.  The  interest  on 
capital  and  the  sinking  fund  to  liquidate  capital 
have  been  paid  from  the  first.  It  seems  to  us  that  a 
sinking  fund,  if  it  means  anything,  means  deprecia- 
tion, and  if  you  depreciate  in  one  way  it  is  not 
necessary  to  depreciate  in  another.  Given,  how- 
ever, that  there  is  a  surplus  after  providing  interest 
and  sinking  fund,  as  there  is  at  Bradford,  we  have  a 
further  safety  provision  in  the  shape  of  a  reserve  fund. 
If  the  loans  are  paid  off  by  instalments  periodically, 
the  interest  on  the  loan  must  decrease  proper* 
tiotiately,  and  the  reserve  rapidly  increases.  Of 
course,  in  the  account  as  presented  the  capital 
has  increased,  but  that  is  due  to  further  expen- 
diture, and  has  no  bearing  upon  our  argnnieut. 
That  further  expenditure  is  undertaken  to  enable 
more  work  to  be  done,  and  thus  a  greater  revenue 
to  he  obtained.  The  excess  of  revenue  so  earned 
is  used  to  pay  interest  aud  provide  sinking  fund 
for  the  extra  capital.  One  question  might  well  he 
debated.  Is  the  capital  aceooot  extinguished 
rapidly  enough  hy  means  of  the  sinking  fund 
provided?  We  think  yes — in 
say,  a  little  too  rapidly ;  and 
Bradford  authorities  6nd  the 
what  we  have  termed  the 
rapidly,  they  will  still  further  reduce  the  price  of 
current,  or  take  a  certain  proportion  to  diminish  tbe 
rates.  They  will,  in  fact,  have  to  decide  whether  it 
is  best  to  relieve  the  ratepayer  directly  by  appro- 
priating profit,  or  indirectly  hy  lowering  bis  light  and 
power  bills.  It  will  be  seen  that  local  anthorities 
not  only  do  depreciate,  but  they  mast  depreciate : 


fact,    we    should 

no    doubt  if  the 

balance    put    to 

reserve  fimd  increases 


they  ouly  obtain  tijeir  capital  on  these  terms ; 
and  critics  who  are  so  if^orant  of  municipal 
affiiirs  as  the  one  we  have  quoted  above  showa  him- 
flelf  to  he,  ought  to  lake  a  few  I«ssoiib  at  some  two- 
penny tiif;ht  school  upon  municipal  economics.  In 
the  fif^ures  relating  to  Bradford,  no  doubt  it  will  be 
notici^d  how  for  some  time  pa5it  the  working  expenses 
approach  about  50  per  cent,  of  the  receipts,  and 
again  it  may  be  surmised  that  the  large  number  oi 
unite  sold  during  the  half-year  ending  June  30, 
1893,  is  due  to  the  increasie  of  electrical  energy  for 
motive  power  rather  than  for  light.  We  commend 
these  figures  for  carefiil  examination  to  every 
municipal  authority. 


LEEDS  TRAMWAYS. 


According  to  the  views  expressed  by  the  Highways 
Committee  of  the  Corporation,  there  is  some  hope 
for  an  extension  of  electric  traction  in  Leeds.  Most 
of  our  readers  are  acquainted  with  what  has  taken 
place  in  Leeds  vrith  regard  to  tramways  during  the 
p»8t  three  years.  Previous  to  that  period  there 
were  tram  lines  to  Ilouudhay  Park,  or  rather  to  a 
point  which  ended  at  nowhere,  leaving  the  wonld-be 
visitor  to  the  park  to  walk  the  balance  of  the  way. 
Some  few  feeble  attempts  were  made  to  work  thia 
line,  but  unsuccessfully,  and  it  seemed  of  the  nature 
of  a  white  elephant.  Mr.  Graff  Baker  came  along, 
and  with  that  energy  boru  of  contact  with  American 
soil  entered  into  an  agreement  to  work  the 
Booadbay  line  electrically  for  two  years.  Tha 
working  was  successful,  though  the  reward  was 
perhaps  less  pleasing;  but  we  have  it  on  the  best 
authority — that  of  users  of  the  line — how  great 
was  the  comfort  and  convenience  of  the  service 
to  those  who  lived  in  the  district.  It  ought  also  to 
be  said  that  the  district  was  and  is  largely  unde- 
veloped, and  that  the  town  end  of  the  line  is  incon- 
veniently away  from  business  centres.  Two  years 
passed  and  a  further  agreement  was  entered  into  fut: 
one  year,  and  this  third  year  of  working  expires,  we 
believe,  at  the  end  of  the  present  month.  Mean- 
while, the  authorities  have  been  cousidering  the 
question  of  purchase  of  all  rights  not  in  tbeir 
hands  to  the  tramway  lines,  and  arbitrators 
have  praclicnlly  agreed  what  is  to  be  paid.  The 
committee  expect  to  be  in  possession  shortly, 
luid  have  agreed  temporarily  to  work  the  lines 
themselves.  Application  is  to  be  made  to  the 
Board  of  Trade  for  permission  to  borrow  i'130,000 
in  connection  with  this  tramways  purchase.  The 
tramways  are  of  three  kinds — those  worked  by  horse 
traction,  those  by  steam  traction,  and  those  by 
electric  traction.  What  principle  of  traction  will 
nltimately  be  adopted  is  difficult  to  say,  bat  the 
committee  seem  open-minded  with,  if  we  may  say 
BO,  a  slight  bias  towards  electricity,  and  have  deter- 
mioed  to  visit  the  Htaffordahire  lines  in  a  body, 
though  a  sub-committee  has  been  that  way  before. 
Mr.  l)ickenson  will  have  thus  an  opportunity  of 
explaining  the  various  modifications  he  has  in- 
troduced in  these  lines,  so  as  to  avoid  some 
of  the  many  evils  of  overhead  traction.  Wc  are 
couvTBced  that  under  proper  guidance  the  Leeds 


authorities  could  not  do  better  than  to  adopt  electric 
traction.  Preparatory  to  this,  however,  or  con- 
tcmporaneonsly  therewith,  they  should  acquire  the 
electric  lighting  central  station,  and  in  the  develop- 
ment of  the  electric  light  lay  down  power  mains  in 
addition  to  the  light  mains.  There  is  no  valid  reason  ■ 
why  the  system  adopted  should  not  be  partly  over- 
head, partly  conduit,  and  partly  self-contained.  If 
electrical  engineers  have  any  information  of  value,  fl 
now  is  the  time  to  influence  the  Leeds  authorities. 
The  decision  once  taken  will  be  fatal  to  the  use  of 
some  one  or  two  forms  of  traction  in  the  town,  and 
it  is  to  be  hoped  that  electric  traction  will  not  be 
one  of  them. 


REVIEWS. 
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Tba  Dynuno  :  lu  Theory,  Doalirn.  mi<  BtanuTaotim.  By 
0.  C,  Hawklnh.  ma.,  ftiid  F.  Walu.*,  A.1.E.I:.  Whibbdter 
and  Co. 

This  IB  a  work  of  no  maan  ability,  especially  if  viowod 
from  ibe  Btandpainl  oi  a  collection  oE  vahuble  information. 
To  criticise  it  exhaustivuly  would  mean  ihe  writing  of 
another  trvulUe,  tor  opinions  still  diStit  aa  to  the  interpre- 
tation of  many  elecLricul  nitlers.  Hence,  while  trying  to 
indicate  the  contents  of  this  book,  it  will  be  iuipOHsible  to 
discuBB  tbe  many  concliisiona  wilh  which  we  heitrtily,  or  fl 
do  more  than  cursorily  examine  some  with  which  we  do  ■ 
not,  jigree.  Thai  differences  of  opinion  upon  highly  contro- 
versinl  matlern  exiH  does  not  detract  one  iota  from  tho  merit 
of  a  book.  In  the  introductory  chapter  the  authors  point 
out  the  duiil  churuuter  of  a  dynamo  which  arises  from  tho 
dual  nature  of  electricity  ;  not  tbe  dual  nature,  as  ordi- 
narily undorstooil,  of  vitreoiiii  *.ind  resinous,  or  positive 
and  nejiiattve,  but  from  the  dual  pbonomeiia  of  cnrrent  and 
field.  A  glorious  question  for  discussion  would  be  the 
[losstbilily  of  cuii'eni  without  field  or  field  without  current. 
So  long,  however,  as  Ohm's  law  holds  gowl,  those  who 
argue  on  the  side  of  imgioasibility  must  have  the  advan- 
tage. Energy  is  discu&sed,  as  is  the  transformation  of  one 
kind  o(  energy  into  another  kind  by  means  of  the  dyoamo. 
Then  chapters  are  devoted  to  "  magnetic  field  "  and  "  tbe 
magnetic  circuit."  Wilh  regard  to  the  former  all  books 
assume  too  much  of  tho  student,  and  (or  the  sake  of 
condensation  leave  him  with  uncertain,  if  not  incorrect, 
views.  Siicb  senteuces  a«  the  following  require  amplilica- 
tinn  and  expUnation  :  "  Tbe  lines  of  force  indicated  by  tho 
filings  are  crowded  together  near  the  poles  whore  tJio  force 
is  strongest,  and  gradually  widen  out  until  where  the  force 
is  waakei'  they  are  comp^iratively  widely  scattered,"  We 
take  it  that  the  authors  believe  in  tbe  "  mag^netic  circuit " ; 
indeed,  the  book  is  built  npon  this  assumption,  and,  there- 
fore, thai  lines  of  force  must  be  closed  ciirveit.  If  that  is  so, 
tbe  force  through  any  given  cross  section  of  a  field  la 
absolutely  and  identically  tbe  samo  as  that  through  any 
other  orosB-section.  If.  however,  we  talk  about  tho 
forci!  through  a  given  area  of  such  cross  section,  tboo 
Ihi!  sentence  may  be  made  to  indicate  the  correct 
view.  Thu  density  of  linos  per  unit  area  is  greater 
in  tho  air  9|iuco  near  tbe  poles  than  further  away,  and 
is  iwially  greatest  per  unit  area  within  the  body  of  tho 
msKnet.  The  authors  of  text  books,  aa  a  rule,  are  compelled 
to  follow  the  teachings  of  tbe  day.  Ii  is  only  now  and 
again  that  an  utterly  unorthodox  book  is  iwued,  and  that 
usually  at  a  heavy  cost  to  the  author.  He  sirs  his  opinions 
and  pays  the  piper.  Hence,  though  we  should  jirefer  a 
closer  assimilatioJi  of  magnetic  circuit  nomencl^nre  to  con- 
ductive circuit  nomenclature,  and  use  the  term  resistance 
rather  than  reluctance,  we  cannot  expect  the  authors  to 
do  so ;  nor  would  it  bo  wise  for  them  to  dispar^o  /», 
althouf^h  tho  value  of  /t  is  merely  that  of  a  coefficient 
which,  whtin  multiplied  by  the  magnetic  reluctance 
(renstincc)  of  air,  gives  a  product  indicative  of  tbe  magnetic 
reluctance  of  the  substance  (or  which  that  partictilar  value 
i*  the  coefRcient  Permeability  is  a  term  realty  no  more 
required  as  regard*  the  magnetic  circuit  than  it  ia  in  the 
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conductive  ciicait.  If,  however,  the  resistance  of  air  is  lo 
be  kcceptot)  M  the  standard  ma^etic  resistance,  it  muy  be 
Qsetul  to  tabulate  magnetic  resistances  by  the  aid  of  a  co- 
efficient, •jliil,  we  are  advancing.  It  ba*  only  been 
during  the  last  fen  years  that  the  term  "  magnetic  circuit" 
was  tolerated  in  higti  iciontific  circles.  Nov  we  are  so  far 
advanced,  wo  must  advance  further.  This  is  how  matters 
DOW  Ktiini]  : 

Gmdwiire  drmiL 

Unitol  KM.F.,  the  volt. 
Unit  of  reeiatance,  the  ohm. 
Unit  of  current,  the  ampere. 

Magn^ic  (^rcuil. 
Unit  of  resistance,  none. 
Practical  com[iarigona  are  made  from    formula  fi  )c  re- 
luctancu  of  air. 

Unit  of  magnetomotive  force,  none. 

Practical  comparisons  from  -4  n  ampore-titrns. 
Unit  of  number  of  lines  of  forco,  none. 

Pnwtical  comparisons  from  a  ratio,.   *  '  ""■P^cmr'"  , 

n  X  resistanoe  of  air 

Comini;  to  the  chapter  on  ihe  production  of  E.M.F.,  have 
not  the  authors  used  the  term  "inductor,"  p.  41  and 
subsequently,  in  a  sense  not  usual  T  The  whole  paragrajib, 
too,  needs  amptitlcalion.  It  is  true  that  you  may  move  a 
conductor  about  in  a  field  without  getting  indications  upon 
an  electrometer,  but  in  the  first  place  you  have  gut  to  got 
your  conductor  into  the  field,  and  that  cannot  be  done 
without  indications,  nor  can  it  bo  taken  out  of  the  Geld 
without  indications.  This  chapter  will  bear  careful  reading, 
as  will  the  following  chapters  on  magnetic  pull  and  self- 
induction,  especially  the  lutter,  but  in  the  former  we 
think  the  authors'  definitions  are  not  correct,  yet  as 
once  defined,  like  "mductor,"  they  hold  to  the  dofini- 
tions  consistently,  so  that  the  reader  has  merely  to  be 
careful  in  getting  the  definitions.  Chapter  VII.  treats  of 
the  classification  of  dynamos,  pointing  out  that  all  dynamos 
consistof  two  main  parts — one  constituting  the  appratus 
to  obtain  the  field,  the  other  the  armature^and  conaidering 
all  the  variety  of  designs  as  belonging  to  one  of  two 
oUases :  (1)  those  in  which  the  "  inductor  "  cuts  the  same 
lines  twice  ovei  in  opposite  directions  in  each  revolution  ; 
and  (2)  those  in  which  each  "  inductor  "  when  cutting  lines 
is  always  cutting  them  in  the  same  direction.  The  latter 
class  are  unipolar  dynamos,  the  former  all  bi  or  multipolar. 
The  general  designs  in  the  two  classes  are  considered  and  the 
various  actions  explained  in  detail.  One  valuable  feature 
throughout  the  book  in  the  excellence  and  number  of  the  ilhin- 
tralioDB.  A  mausol  very  interesting  iuforraiilion  about  type*  o( 
armatures  will  be  found  in  this  and  the  succeeding  chapters, 
which  deal  respectively  with  ■■  bipolar  and  multipolar 
~|It«rnalan,"  "unipolar  aUernaiors,"  "open-coil  armatures," 
md  closodcoil  armatures.  Duo  credit  i^  given  to  the 
pioiicors  in  armature  design— Paciuotti,  Gramme,  Siemens, 
Von  Hefner  Alteneck — and  if  after  digesting  these  chapters 
the  reader  has  not  obtained  a  fair  grasp  of  the  variety  of 
design,  be  never  will. 

fTo  be  fontinwd. ) 


THE  RBTORN  CIRCUIT  OF  ELBCTRIC  RAILWAYS* 

BY  TH08.  J.   M'TIGOE. 

I  have  bad  the  honour  of  being  appointed  a  special 
committee  to  make  a  report  ujion  "The  Return  Oircuil  of 
Electric  Railways.  To  show  you  that  the  ma^nitudo  of 
the  honour  has  been  appreciatcil,  and  the  gravity  of  its 
duties  well  weigbed,  I  may  say  that  during  the  wholn 
interval  the  committee  has  buon  in  session  every  dsy  ^nd 
night,  including  Sundays.  I  may  also  add  that  a  com- 
mittae  so  continuously  controlled  by  the  pernicious  one- 
man  power  has  hard  work  reaching  sound  and  imi>artial 
conclusions  upon  the  questions  forming  the  subjeota  of 
deliberation  at  the  sittings.     One   leading  difficulty   has 

•  Report  t««d  bflfor*  the  Street  Railway  Assoctalion  of  New 
lari  8t»t4i,  StipMiobcr  19,  IS93, 


been  to  obtain  some  crumbs  of  certainty  from  the  con- 
fusing exnerience  of  others.  At  one  sally  of  the  com- 
mittee, alter  deciding  that  iron  rail  bonds  were  only 
worthy  ol  execration  (and  rust),  we  were  told  that 
nothing  but  iron  is  tnistworthy.  Another  opinion,  obtained 
the  same  day,  and  also  based  u|ion  alleged  long  experience, 
was  that  the  bonds  should  bo  copper  and  the  ends  or  rivets 
soft  iron.  The  heathen  who  gave  this  opinion,  I  am  glad 
to  say,  has  since  come  into  the  fold.  Still  another,  also  a 
man  of  experience,  announced  that  rail  bonds  were  &U 
wrong,  that  the  only  thing  to  do  was  to  lay  a  No.  0 
supplementary  conjier  wire  and  connect  each  rail  to  this 
by  a  soldered  nranch  terminating  in  a  copper  rivet 
eotdored  to  it  and  simply  driven  into  the  rail  at  any  con- 
venient point.  That  made  harvest  enough  for  one  day. 
The  committee  went  home  and  entered  into  executive 
session,  and  decided  to  remain  in  executive  session  indefi- 
nitely, and  try  to  get  at  the  question  in  its  own  way,  unoe 
at  the  outset  it  got  a  knockdown  blown  for  attempting  to 
believe  the  doctrine  txpmf-ntia  dccfi  to  bo  infallible. 

The  progress  of  the  trolley  system  of  electric  railways 
has  been  so  rapid  as  to  become  almost  bewildering.  A 
multitude  of  imurovements  had  been  added,  the  nececsai^ 
result  of  careful  thought  and  ingenuity  of  the  elwitric 
engineer,  and  the  critical  study  of  the  practical  railway 
manager  and  bis  assistants.  But  this  has  been  mostly  true 
of  the  ti'ack  and  overhead  construction  and  the  cars  and 
power  equipment.  The  return  circuit  has  been  rather 
neglected,  being  largely  a  case  of  "  out  of  sight,  out  of 
mind."  Originally  installed  on  a  basis  evidencing  immature 
study,  and  necessarily  without  experience,  it  has  been 
left  to  shift  for  itself,  or  rely  upon  Mother  Karth  to 
open  a  frictionless  path  for  the  nearly  exhausted  pres- 
sure to  get  back  to  the  power-house.  Few  practical 
investigations  of  efficiency  have  been  made,  and  data 
are  meagre.  Yet  the  return  circuit  is  in  some  respects 
quite  as  important  a  factor  ol  the  system  as  the  overhead 
circuit,  and  a  moment's  thought  will  show  this  to  be  true. 
The  efficiency  of  an  electric  circuit  depends  upon  the 
resistance  of  all  the  parts.  We  carefully  figure  out  the 
amount  and  size  of  overhead  wire,  so  as  to  bring  down 
the  waste  of  energy  in  transmitting  current  to  the  motors, 
and  we  should  be  logically  bound  just  as  carefully  to  plan 
out  the  return  circuit  There  is  this  important  difTerenoe, 
ton,  in  our  favour  in  the  latter  case,  that  white  we  must  bavo 
all  copper  overhead,  and  consequently  must  struggle  witb 
the  spectre  of  cost,  when  we  get  in  the  ground  we  have  ft 
veritable  tower  ol  refuge  present  in  the  rails,  if  we  but 
choose  to  take  proper  steps  to  avail  ourselves  of  their 
valuable  help.  Track  rails  are  necessary,  and  they  are 
getting  better  and  bigger  for  our  circuit  purposes,  and  t 
believe  that  it  will  not  be  long  liefore  the  absurd  and  costly 
supplementary  wire  will  have  joined  the  vast  army  of  dis- 
cardeil  "expedients,"  and  with  it  the  earth  as  a  pormanont 
part  of  the  return  circuit,  except  in  some  special  cases. 

On  a  wet  day  in  moderate  weather  the  earth  is  available, 
and  to  a  very  large  extent,  I  believe,  considering  that  with 
a  7Qlb.  girder  rail  and  double  track  we  have  something 
like  30,000  square  feet  of  earth  contact  uer  mile  of  track. 
But  we  cannot  rely  upon  this  doing  us  the  same  service  in 
long  spells  of  dry  weather.  Still  more,  we  cainiot  rely 
upon  it  doing  any  good  whatever  in  severe  winter  weather. 
It  is  not  uncommon  in  this  State  for  frost  to  penetrate  3ft.  io 
the  ground,  and  to  stay  there  for  a  whole  winter.  Under 
such  circumstances  the  earth  return  must  go  out  of  our 
calculation.  It  is  during  severe  winter  weather  that  we 
want  to  realise  our  very  last  watt  in  the  hard  pulls  we  must 
contend  with  almost  daily. 

We  are  told  in  mechanics  that  the  streugtb  of  a  structure 
is  measured  by  that  of  its  weakest  |>art  under  the  most 
unfavourable  conditions  it  is  to  meet.  Similarly,  in  a 
compound  electric  circuit,  the  total  resistance  must  depend 
upon  the  condition  of  highest  resistance  to  be  met  with  in 
any  of  its  component  parts.  We  must  plan  so  as  to  have 
our  return  circuit  efficient  in  the  most  prolonged  summer 
drought,  and  in  the  most  severe  frosts  of  winter,  tirouud 
plates  and  [>ipes  laid  below  [>ermauent  water-level  are  a 
refuge  in  a  few  favoured  localities,  but  the  same  can  hardly 
be  said  of  plates  and  pi|ies  laid  in  the  ground  whose 
moisture  deiieuds  upon  the  wayward  elements. 
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I  tiave  made  a  larg«  number  o(  calcuktiona  m  to  what 
should  be  the  toUl  reihUnce  per  mile  of  the  retura  circuit 
under  different  methodR  of  the  consiruction  of  the  circuiu 
III  making  lliete  calaulationi  I  have  elimitmted  the  con. 
dticLtvity  of  the  earLh,  bbcauie  in  average  winter  wouthor 
the  cartn  luruB  u  very  coliI  Khoulder  lo  the  track.  1  have 
clirninuto'l  the  conductivity  of  the  fitbpUto,  because  I 
boliovo  tbAt  under  avorago  conditions  the  comparativoty 
small  areas  of  contact  surface  are  too  much  oxidised  to  be 
of  much  benefit  The  most  approved  form  of  fiihplate 
bears  only  at  ita  upper  and  lower  edges  i^airist  the  lail. 
The  rail  and  plates  sre  merely  specid  farmi  of  itruclural 
steel,  I'olled  while  hot,  heavily  oxidiiml  at  bitst,  and  usually 
rusted  still  more  before  being  applied.  Two  such  rolled 
surfaces  never  come  into  good  contact  throughout,  and  it 
cannot  be  expected.  A  straight-edgo  laid  along  the  bearing 
surface  of  the  ordinary  GsbpTat«  will  convince  anyone  who 
takes  the  trouble.  Even  or  our  magnificenily  constructed 
and  continuously  maintained  steam  trunk  lines  I  have,  on 
examination  with  my  knife  blade,  rarely  found  a  fit  so 
perfect  that  I  could  not  enter  the  blade  at  one  or  more 
points. 

I  b&TA  eliminated  all  the  reRnement*  U{>on  wbicb  ex^icl 
scientific  analysis  of  the  subject  would  insist,  such  as 
changes  of  temperature,  moisture,  and  other  conditions 
which  arc  more  or  Ions  insignificant  in  the  practical  work. 
I  have  bnsod  the  figures  on  the  ratio  of  6  to  I  in  com- 
paring the  resistance  of  the  ordinary  soft  steel  rails  with 
that  of  our  usual  commercial  copper,  und  for  the  latter 
I  have  followed  the  ordinary  tables  adopted  b>-  the  wire 
manufacturers. 

I  have  not  discHmiiiated  between  the  diflurant  assign- 
able values  for  resistance  in  the  vaiious  lonusof  rail  bonds, 
and  have  calculatcl  only  for  the  specific  metal  used  in  the 
comparisons,  leaving  the  merits  and  demerits  of  the  form 
out  of  the  question.     I  will  refer  to  the  last  later  on. 

Ir)  studying  general  situation  prior  to  constructing,  in 
the  spring  of  1891,  the  railway  system  of  Lincoln,  Neb.  (of 
which  my  Grm  were  supervising  engineers),  I  inveatignted 
the  subject  somewhat  closely.  Though  at  the  time,  and 
under  tlie  local  conditions,  an  advocate  of  iron  rsil  bonds, 
I  was  and  am  yet  convinced  that  supplementary  ground 
wires  are  an  unwise  oxtravagnuce.  I  will  try  lo  give  you 
the  reasons  for  this  belief, 

In  steel  rails  we  usually  say  that  every  lOlb.  weight  per 
yard  means  one  square  inch  of  crosssectional  area.  And 
every  square  inch  of  such  area  can  be  brought  to  terms  of 
copper  by  dividing  by  6.  The  resistance  is  easily  deter 
mined,  and  we  thus  readily  arrive  at  some  important  re- 
sulte  for  eomparison.  For  example,  take  the  average  city 
railway  rail  ax  being  a  701b.  girder.  lu  area  is  subatan- 
tially  seven  square  inches,  and  the  four  rails  ot  a  double 
track  nmke  28  square  inches,  equal  to  a  single  steel  bar 
4in.  thick  by  Tin.  wide.  This  is  electrically  equal  to  a  bar 
of  copper  having  466  square  inches  area,  or,  in  Other 
words,  a  copper  conductor  lin.  thick  and  almost  Sin. 
wide.  With  such  a  magnificent  path  for  our  returning 
current,  does  it  not  seem  absurd  to  supplement  it  with  a 
No.  0  wire,  whose  area  ia  that  of  a  rod  a  tittle  over  a  jin. 
square  I  But  when  we  Bnd  the  above  rail  resistance  [ler 
mile  to  be  but  -0086  ohm,  while  that  of  the  No.  0  wire  is 
jiUt  60  limes  greater,  the  absunlily  seems  to  grow,  and 
It  becomes  a  case  of  sending  a  very  small  boy  to  do 
ft  rery  big  man's  work  with  the  man  standing  idle  on  tbe 
•pOL 

Caleulating  in  like  manner  for  some  usual  weights  of 
rails,  1  obtain  Table  t 

Tasut  I.— Double  Track. 


fUaeef 

Total  seeUonal 
area. 

Bqaivaleat  ia  oopper. 

Reristaoce 

faHa. 

Area. 

Thick, 

Wide. 

pet  mile. 

lb. 

to.  io. 

Ml.  in, 

333 

iu. 

in. 

ohm. 

M 

» 

3  33 

0-0121 

«0 

St 

4W 

4-00 

OUIOI 

70 

3S 

4W 

4  66 

O-OOHd 

ao 

m 

S33 

0  33 

O-OOTO 

ao 

» 

B-00 

8-00 

0-00«7 

As  it  would  be  tedious  to  carry  all  these  into  further 


com]»nsons,  I  will  carry  the  analysis  out  mainly  on  Ihe 
701b.  rail,  with  one  reference  to  the  big  901b,  rail  now 
being  extensively  used  in  large  cities. 

TasLK  U.— TUIb.  Ball,  Dooble  Track. 

Cass^  Desoriplioii. 

1   No.  4  copper  bonds,  connocton,  and  two  No.  0  copper' 

■applomoatsries. 

3  No.  4  copper  eoaneetomlo  rail  ends,  two  No.  0  copper 

su  pplemeii  tarieti. 

3 3Bin.  No.  0  iron  bonilsi  nnets.     No  suppliimentnry, 

4  36in.  No.  0  iron  bondf,  ilouble.     No  nupplcmunliiry. 

5  30in,  No.  0  copper  bondi,  tinala.     No  lupptoniDiitary. 

6  l£in.  Ko.  D  copper  bonds,  singla.     No  supplomoiitary.  .^ 

T  3lthi.  No.  <X)  copjior  bonds,  ■iiif'lD.     Nosupplomontary, 

8  I'Jlii.  No.  CX>  oopper  bonds,  single.     No  supplomontary.  ' 

0  36In,  No.  000  copper  bonds,  single.     No  supplementary. 

lU  12in.  No.  000  copper  bonds,  single.     No  supplementary. 

90ib.  Knil,  IXiublo  frock. 

II   No.  4  coppor  connector*  to  mil  ond»,   four  No.  Osupplo- 

m«ntar)oa, 
12 12in.  No.  t)000  coppor  bond*,  doiiblo.    No  supplomontary. 

Cases  1,  2,  and  1 1  are  given  as  representing  the  system 
on  which  prebably  a  large  majority  of  electric  railways 
have  been  constructed,  A  few  roads  have  the  suppw- 
mentary  doubled  along  both  tracks,  and  a  few  have  used 
slightly  Isrger  connecting  wires  than  No.  4  B.  &  8.  But  I 
am  trying  to  give  the  average  of  what  baa  been  accepted  as 
first  cluss  work. and  will  try  tcshowiicati  be  vastly  improved. 
The  W-^i  Kiid  and  the  Brooklyn  City  lUilroad  Companies 
laid  their  track*  with  duubte  eii|ip!ementt>ry  cupfMr  wires 
(No.  0  B.  k^S.),  but  found  ihem  totally  inttdcipute,  and  now 
have  put  up  many  mi  let  <if  huger«liirnfee'lorjiormuin!i:tl  great 
coat.  Even  these  are  inadequate.  In  Brooklyn  tho<e  return 
mains  (.^OO.OOOcircular  mils)  are,  when  possible,  suspcndc<l  on 
the  elevated  railroad  structure.  I  am  informed  thai  occa- 
sionally the  insulation  aciapes  off  and  the  return  main 
makes  contact  with  the  ironwork.  Ueat  enough  is  developed 
at  this  leak  to  sofleu  the  insulation  for  many  feet,  thus 
showing  that  the  resistsnae  of  the  main  return  ia  still  too 
high. 

Taking  the  various  cases  set  forth  in  Table  II,,  I  have 
constructed  another  table,  and  for  the  sake  of  fair  com- 
parison I  have  made  the  calculations  on  the  same  basis  of 
elimination  as  previously  noted.  1  am  not  aware  that  the 
subject  has  faereloJore  been  followed  up  to  this  extent, 
aui  1  think  it  will  be  found  intureating,  and  perhaiis 
important. 

Of  course,  in  localitioii  favoured  all  the  yu-ir  round  with 
wet  ground,  the  above  table  would  bo  soriouiiiy  astray  ; 
but,  as  I  have  said,  the  table  is  based  upon  tho  most  un- 
favourable condition — namely,  earth  frozen  hard  for  '2ft. 
or  3ft.  deep,  and  earth  conductivity  practically  nil. 

(To  be  continued.) 


THE    DBVBLOPHENT   AND   TRANSMISSION    OP 

POWER    FROM    CENTRAL   STATIONS.* 

LY   l-ROlf-   W.  CAWmOaSB  UNWIN,  y.B.3. 

LECTUKE  1, 

(CotKtvdtd  from  pagt  SOS. } 

Variation  ttf  S^Uauy  and  Futl  0<MttiH)<Uoii  n  /Mtmol  Avmies 
or  KrpCanon  Enginat.  —  Gan  and  li<{uid  luel  enginea  reoelTe  tlieii 
charge  at  Btmocjihctic  prauuro  as  well  as  eumOBLiD);  into  Itie 
■tmoepbere.  Ilonco  in  n  complete  cycle  the  roioltant  bade  preKuro 
lose  U  coiupsrai.ivol)'  unalL  The  ongino  friclion,  hovover,  la 
mthar  larger  thao  la  ■toaraonginoa,  and  appears  to  be  indcpeodont 
o(  tlia  load.  Hoiioo  tho  mechanical  oSicioecy  decroaMa  at  lisbt 
loads.  AI*o  at  Ui>ht  loads  tho  oombustlon  is  in  some  esses  less 
perfoot,  or  uTOCUod*  mar*  nlowly,  and  this  Is  a  causa  ol  Iom.  It 
IS  well  unaomlood  Uiat  kss  and  pelroleam  enitlnss  should  be 
worked  as  far  as  ponlble  at  lull  load-  At  the  Dsessu  eleotrie 
Btation,  which  is  worked  with  Kaa-enginee,  large  secondaty 
bnttorieB  are  used  to  sl4)re  tho  mrplua  energy  when  not  roquirta 
Cor  supply,  and  to  obviate  the  oeoeieity  ot  working;  tho  oDKines 
at  lli;ht  load.  On  tho  oUior  hor.d,  onKiooB  of  this  typo  bave 
the  very  groal  advantat[e  that  they  oin  be  ilartcd  in  a.  tow 
minutea  when  required,  ruid  ntoppod  u-heoevcr  they  ara  nob 
wonted.  Thoro  Is,  In  a  otatinn  worked  with  such  engliMa,  no 
loss  tike  that  dao  to  Irregular  working  o{  the  boilers, 

*  Howard  lieotures  delinrcd  before  Uie  Society  of  Arte. 
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It  will  b«  *aan   thai  Ilia  <mm  In  tuel  pOT  horM-power  iiioren^o* 
KiWLtly  M  li|tbt  loAdii. 

Cost  of  Stiak  Pnwicn. 

The  prabablocoal  of  ti«ain  iiowerin  aoy  uii^m  ciuincan  nnly 
b«  datcnulnod  by  careful  MtimaWn  in  whiah  locul  coudilion><  are 
tAkaninMa«ooiiDt.  Tbeooatof  c!iwl,  facUitioi  furobtniniiif;  wMer, 
tha  OMt  vt  labour,  even  tb«  t^M  of  enf({n«  and  ohnraoMr  oi  tho 
buildlngi  rC|quir«(J,  are  mora  or  law  difforont  in  diKeront  au». 
C«rUin  ty{»c«)  CMo*  niBf.  howavar,  bo  takon,  and  an  nvongc 
CBtlinat*  raadc  of  Iha  OMt  In  auob  cnaa*.  Tha  riuuv  will  bo  tAhen 
flnt  o(  ooginea  iiaod  tn  inilu^try  anij  vrorkinK  "  r«i>iilitir  immbDr  of 
honn  daily  with  a  nearly  rauuliu  toad.  Tlii*  will  afford  Mmo 
Imllcation  aa  M  buw  lar  luotivu  power,  supplied  from  Mittral 
•tatlona  by  eoroe  mothod  of  trunimuuion.  can  be  usod  uconoinicully 
in  pUc«  of  power  ^noTEitod  locAlly  by  ntcamongiiica.  Then  the 
•DMial  ooae  of  the  noat  of  power  eennraMd  by  atoam  in  centraJ 
KMlODB  for  diitHbntinn  will  bo  coTixiderad. 

Oo»t/ Sitaintt,  Boilfrt.  and  Siii/dinjt.— With  enjfinoaof  lOP  h.pi 
or  mare,  t&e  coat  can  be  proCL^  dftftnlt^ly  utaM,  and  th«i  toUl  cost 
of  eoglnM  and  boiler*  per  honM-puwer  do«a  not  very  very  jjrtntly 
with  Iho  type  of  eiHcIoe  adopted.  For  it  a  cheaper  and  eliiiplur 
typo  of  engine  ie  aeleeted,  then,  ita  effidencjr  boins  le>«i  tlie 
bwera  h&ve  to  be  larK^er;  but,  with  imaU  engtnca,  the  nxl.  per 
liOIW-power  inareaaea  very  coniidoritbly.  boUi  becBuso  BmBll 
eoiriiieB  are  tea  efficient,  find  becauso  thoy  nin  moro  cipoiiMro  lo 
oooatrucb. 

It  wilt  bo  aaannieil  for  tlie  following  wtiia&loii  Clint  the  total 
eo«t,  erected,  of  online*  and  boiterv,  wilh  ijliien  enri  autilinry 
■piuraCua,  and  ituoli  builtlingi  as  are  iieco«8sry,  muy  bo  taken  U) 
bo  AH  (otlowa : 

Taklb  XII.— CoBt  of  Steam  Plant, 


IndlcBt«d 
h.p. 


I 
10 

SO 


Coitpw 

I  h.p.  in  £. 


06 
80 
» 
■Hi 


Effective 
h.(.. 


■7 
7-6 
40 
165 


Coet  per  h.p. 

in£. 


SO 
40 
30 
25 


In  datennlofog  the  annunl  cont,  iiitereat  will  bo  taken  at  5  per 

Oent-i  and  maintenance  (repair*]  and  depraoialion  at  Ti  por  cent. 

Cott  t^  Coal  and  Ptlti/ ftlntti. — In  tha  (oll'>u'iIl^  ettimnl^^  coal 

will  be  taken  at  S0>.  per  Ion.     The  nmounl  of  coal  nxpiireil  nmat 

Lb«  oaloulated  m  ••  to  allow  for  lightiuK  up  boiler  furnaces  i  (or 

[Vaat*  doe  to  oooling  of  boilunt  and  brickwork  when  eteam  io  let 

VD  i  and  tor  working  anxiliary  apparatua,  such  aa  feed  pumps. 

Table  XIII.— Working  Coat  of  Steam  Plant, 


Indicated 

Coal  per 

Effective 

Coal  per  effec- 

h,p. 

Lb.  p.  honr. 

kp. 

tive  b.p.  hour. 

lb. 

lb. 

1 

8 

1 

Ill 

'          W 

Si 

T-5 

7 

00 

40 

H 

aoo 

a-0 

1«S 

n 

The  coat  of  potty  ■tore*  will  bo  taken  at  0-2Slb.  per  cffootive 
I  bor»e  power  per  unnam  in  tho  cbm  of  moderately  laiyc  cni^nos 
mrlclng  10  hour*  a  day.     In  other  ca«»  a  proportlonaui  ontimnto 
will  be  made. 

QmI  4f£d6our.—EW  driving,  atokln^,  and  cleaniDK  an  allowance 
.of  £12  poronnnm  par  offoctivo  horsepower  for  3.00(1  ho  una,  or 
|0>4  por  annum  for  1,000  houra,  will  l>e  mndo.  In  the  ciuo  of 
jwiginei  of  10  h.p.  or  leaa.  howerer,  the  labour  reckoned  on  the 
[]Mm-)Mwar  coel*  oonaidenibiT  mora. 

r  Th*  raMlla  gtven  in  theoe  Ublee  are  plotted  In  Vif^  »  and  H 
Tbe  eslremely  rapid  inoreaae  in  the  OMt  of  working  (or  eioall 
power*  la  lery  xlriking. 

Armval  Cott  of  att  Jfjfhrliuf  Hor*t-poiiiv  juf  Annvm  oblaintd  by 
on  EagiJi4  Wortmg  miS  />(-rr«Mi  Chu. — It  will  bo  uaeful  to  place 
kloag^e  tboM  aaUmatM  ol  the  coat  o(  a  eteam  harM*pow*r  an 
wttnul«  of  Ui*  ooet  of  a  horte-power  obtained  from  a  k*** 
•nKiiie.  For  eomparlaon,  the  very  carelnl  eetimnte  of  Frof. 
Svtti  may  be  taken,  baaed  on  (aperiineDt&l  trials  of  au  engine  of 
IIS  i.h.p.,  or  77  eSeotiT*  boraC'power,  worked  with  UowKon  gaa. 
The  toUl  coat  of  the  engine,  with  utimp  and  pipes,  waa  £M4,  or 
£8-2  per  indicated  hone-power.  The  gaa  geneiaior  coct  £280,  or 
£'2i  per  indicated  honepowor.  Foundationa  and  erection  (wich- 
out  btiihiitigw)  coat  X6S,    or    I'D  (il    per    indicated    bone-power. 


Interest  at  5  per  cent,  on  engine*,  boilern, 

and  bnildlngi 
Maintenance    and   depredation  at   ?|    per 

cent. 
t'oal  Ht  '2»».  per  ton 

Petty  etorea 

labour 


Total  ooat  of  one  eflfactive  horw-power  ]>er 
yaarof  l.OUOhonre. 

Coat  (tn  penoo]  per  effective  hofM  powor 
hour 


23-88 
5-7S 


ins 

2-M 


641  .488 
1:61  11-90 


TAniJC  XV.— Coat  of  no  Effective  Hon»e-power  per  Year  of 
3.0(tn  Working  ITnura.  The  Engine  Working  Retcuhu-ly  with 
N«arlv  Full  Load. 


Interest  at  5   per  cent,  on  enginee,  iMilen, 

iuid  buildings 

Mninlenanoa  and    dapreotation    at    7i    per 

cent 

Coul  ut  20i*.  per  t«n 

Petty  »t<irc«    , 

Ijnbour - 

Totnl  coat  of  an  offoeUvo  horae-powoi 
per  year  of  3,000  working  bour«  In 
pounds 

Cost  of  an  eOeotive  hoT«e-power  hour  In 
ponce    


Ifkdicatcd  horM> 
poww. 


4-00 

OtiO 
15-39 

075 
IS  50 


10 


£ 
2-00 

i-w 

9 
0'4A, 


138 'WWII 
3  10  I '66 


no 


£ 
1-50 

2-a 

4-68 
OM 


800  1-eo 


10-23 
•83 


200 

£ 
1-25 

1-SS 

0-26 

inn 


:-Bi 

■61 


The  total  cost,  without  buildings,  was  therefore  £11-5  per  iudi- 
(luted,  or  £I7"2  per  effective  hores<power,  a  coat  about  equal  to 
Ihst  of  a  »teiini -engine  [lUnt  of  the  Aonie  power.  Prof.  Wita 
UikeB  the  coHt  oF  untticnctle  at  '^Ih.  a  ton,  and  coke  at  '2Mi.  a  ton. 
Ho  allows  [or  interest  and  depreciation  l.'i  per  cent,  Tho  i;aa  oon- 
Bumption  i?  taken  at  81  cubic  feel  |>or  effective  liurM-povrer  hour, 
whic)]  ullowe  nothing  for  irTO(;ulFir  working.  Prof.  Witi's  llguroa 
niio  reduced  to  o  year  of  3.00(1  working  houni 

Tabi^   XVI.— Coat  of  an  Effective  Home-power  in  sUm  engine, 
using  I}ow»on  Gut,  per  Vear  of  3,000  Working  Houra. 

lMt«roFt  und  depraoiation  at  15  per  cent. £2*78 

Anthracite  and  ooke i'M 

Petty  Btorea  „      4) 

Wages -86 

SSO 
The  cont  appears  to  be  sUehtly  lois  than  that  of  a  st^am-engine 
of  cor ronpon ding  power.    Tie  coat   is  eijnivnlent  to  0  51   [icnoo 
jMu  olTective  horae-power  hour.  ^m 

Coal  of  Sitam  Po'ivr  tn  Ctii^rat  StiJioni: — The  oosa  of  a  central  ^| 
fltation  worked  by  stoam  power  differs  from  thoM  previouajy  ^| 
considered  in  consequonoo  of  the  oictwa  ol  plant  reiiuired,  and  ^| 
the  waste  due  to  working  against  a  varyin);  Icuid.  ^^ 

In  such  a  gonerotlng  sti^on,  whether  supplying  eloctricity  or  ' 

onorey  in  any  other  form,  it  is  usually  neoeaeary  to  work  night 
and  dny.     Part  of  the  engines  must  work  H.TOO  hours  in  iho  year  ; 
liut  lor  a  large  fraction  of  Iho  time  much  o(  thrt  plant  is  itandlng 
idle.      The  demand  (or  motlvo  power  ptir|>osea  is  greatest  daring      ^— 
the  day  hours,  that  lor  lighting  diirhig  the  ovoning  liour*  ;  during     ^| 

Iiart  of  the  iitght  the  demand  fur  ariy   piirpoao  la  very  Hioalt.      It     ^| 
oliows  thai  the  plant  required  must  oe  inooh  larger  than  that 
which  would    he  required  to  meet  the  average  demand  if  that 
ouuld  bo  supplied  uniformly  during  the  24  hour«.     further,  Ibero 
muet  bo  a  reeorve  of  power,  wo  that  any  ennne  or  boiler  can  be 
laid  aaide  for  eiaininaiion  or  repair  without  ninderins  tho  woilt      ^_ 
of  the  station,     Thab  reaervo  will  be    token  to  be  'iS  per  oeati     ^| 
of  the  whole  power.  ^| 

Tho  earning  power  of  the  plant  depends  oo  the  flrorago  demand  ^M 
and  BVoraEO  int«  of  irorking.  Tho  coal  and  tuboui  dopcnd  on  ^| 
thi*  alw,  but  are  increased  in  consequence  of  tho  urioconomlcal  ^| 
condition*  ol  working.  The  interest  and  depreciation  iniiat  b*  ^| 
ealcnlaUd  on  the  maximum  oiilpiil  of  which  tho  plant  la  ca^Mbla.       ^1 

Working  Cost  o/  E'lff^^n  ttukotud  also  al  prr  Indkaltd  Jtortt- 
pouvr  Of  Full  ioorf.— The  coet  of  coal  will  be  taken  at  7".  per 
ton.  Tho  cost  of  oil  and  potty  stores  will  be  taken  at  CT'2S  per 
iodicalod  horsepowor  |i«r  year  labour  ia  a  diillcult  it«m  to 
wttmato,  becanae  it  doi>ends  to  much  on  nianogomnnt  and  condl-  ^m 
tioiis  of  working.    The  cost  of  Inhooi  wlli  b«  taken   at  £2  per   ^| 
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FhidJeiiUd  bor«a-]MwOT.    Tho  followinK  tntce  niU  be  natumed  for 
Intnrani  and  doproclAllon : 

Por  txat, 

Inl«r««t  on  Mpital  oo«t  ol  plant    .•... 4 

MunUnanc«  and  deprvojntion  : 

Ruildinga , 2 

Machinery    74 

From  what  hiu  been  Mud,  it  will  b«  Mon  that  the  annual  oati 
'  B  bone-powoc  dopondi  nn  tho  dl>itrlbul,ion  Ch  in  ugh  out  the  day 
Fof  tfao  work  to  bo  dono.  If  tli«  wQrk  ix  inffiilor,  nnd  Iho  angine 
r<irork«  at  noarly  full  load,  tlie  coat  of  tlia  li<ii'i>o*|)OH'or  ia  ooiniMra' 
I  titoly  »nia[|  ;  on  llie  otli«r  hand,  i[  lht>  work  U  very  irto^ulni'i 
Llvger  0n|f;i[i«B  uro  miainjd,  Uie  workiug  U  iiialliciuril,  und  tlio 
[■iDo»l  ia  OOmpArittivvty  lari[o. 

Two  Uajitint;  caact  will  bo  eonudornd  : 

Cast  £. — Conditiona  iilinilftr  la  thMo  of  nn  onuino  immpiBK  to 
KMrroin  night  and  day  all  the  you  round.  Snoh  an  oni;ine 
1  may  bo  takon  to  work  90  par  oenl,  of  Llia  wboU  y«ar,  or  of  7.8'M 
tboura  in  the  J/Mt.  For  una  eOeclivtt  horau-powor  ut  work  <loija 
i Uiare  tnual  ba  axorlad  liO'85-l'170  i.h.p..  allowinK  fur  anKino 
Ifriobton.  And  for  oroiy  l'lT6i.b.p..  oogttiw  of  1  47  i.h-p.  must 
be  provided  to  allow  the  noooeaiu-y  reiterve. 

Ca»r  II. — Biitfinm  workioK  in  uondilions  *iiiiil)ir  to  tliOM  of  an 
eleotrio  lig;faUng  (lAtJon.  The  nngin<-i)  work  all  thrau^th  [h»  yenr. 
Ibul  ifae  nuuimum  demand  i>  four  timea  the  uvcrn^u  dsmaud.  For 
ereryeflbct'ive  hone-power  the  onifinoii  rnunt  eieri.  jnoglooting  the 
Tnriation  of  moehamoal  offlclnnnv)  riT6  i.h.p,  ancf  (or  every 
I'l'B  i.h.p.  ol  aiarnico  damnnd  tharn  munt  bo  provided  ontflnDs 
Ckpabia  of  exerting  4'40  I.h.p.  durlnv  hours  of  mnxlnium 
[^•atand.  Further,  to  allow  a  reserve,  the  ongine  pover  In  the 
atton  mnHt  be  G'37  Ih.p.  lor  every  elfeotive  horse-power  of 
I  •verB|;u  demand. 

CoK  I. — Engine  Working  on  a  Very  Rugidar  Load,  in  Coniiiliorm 

»imila,r  to  Ihott  of  an  Bngint  Pumping  to  a  flewrwntV.— Hero,  for 

«D0  etfeolive  horae-power  axerlod  durini;  T.Sm    haur«  annually, 

i-Weinw  of  1 47  Lh.p.  muEt  be  provided.     Su«<h  enginen  may  be 

ken  to  laeo  141b.  of  iMam   per   iDdiouU)d    horsepower  in  tost 

1 1  but  in  ordinary  work,  7)   [>er  conL  iDor«  numl  bo  allowed 

te^tOde,  working  auiiliary  eniiiiicj,  and  iow  corelul  allpulion. 

iThia  uakM  the  conaumption  1.11b.  of  •loam  |«r  indi'Jiitnd  lionul- 

Mwar,  or  IS  K  1'170  =  IStb.  por  clToctivc  homo-power  hour.     At 

lib.  of  ahiani  per  pound  of  coal,  allowlnj;  nltio  G  per  coiit.  for 

ElJjihtIm;  and  banking  fiiM,  tho  engine  would  uito  'illb.  ol  ooal 

Ipor  ofleellve    horsepower    hour.      There  uru    very  few   engines 

iHorhiiig  vrltli  ifuibe  so  low  a  eonauiapLion. 

Coil  of  InilaliaJkm. 
Coat  of  cnginee  for  1  effective  hom».power  or  with  reserve 

147  i.h.p.  =  147  K  89 £133 

CostofboiWs  =  1-47  X  4-8 71) 

Coat  of  buildings,  1-47  »  «"0   8*8 

ItoUl  £»'! 

Annttat  C<M  <i/  WorVitg  pw  J^fietlM  ffuftt-jmeer. 

Interest  at  4  percent £1-184 

Maintenance  and  depreeiatioa  : 

Buildings,  at -2  poc  oont.... .„^ .,„., „.    01711 

Machlnory,  at  i|  por  cent «...,... l'G£2 

Total  fixed  annual  cost  3-663 

Coal,  a  lib.  for  7.884  hour*,  at  7a.  per  ton .". 2-687 

Petty  Btoiws ;.  ....'.,.  0-S27 

Driving,  stoking,  and  cleaning 2-334 

Total  annual  cost _ fSllO 

Thia  !»  Miuivalemt  U>  0-24  penoo  par  efTeclive  hor«e-pow«r  hour. 

Oat*  H.  —  B'tgim*  Wtirtin<i  'fith  Vtrn  Variahlr  I^ixui  in  CniuU- 
Utn*  titaHar  to  Ihoa'j  of  oh  HUi-lrii-  /.ighlin-/  Hiainm. —Htsrii,  for 
one  •fleoliva  hors»-power»upplled,  ou  tlie  averaifa  ihron^diout  the 
ftv,  eDeinesof  5-87  Lh.p.  bave  lobe  prorided.  On  account  of 
tba  inelhciency  and  waste  due  to  the  variation  of  tlia  load,  it  is 
bwt  t«  estimate  the  steam  and  ooat  from  esperienov  id  nmllar 
oaaea.  frobably,  ao  electric  lighting  station  at  preaont  works  with 
quito  so  low  a  consumption  as  61b.  of  coal  per  hour  per  electrical 
Knit  supplied.  A  consamptioD  of  91b.  ia  probably  much  mons 
common  in  tho  hoat-roansgod  stations.  Six  {wunds  of  coal  par 
•loctrical  unit  coriesponds  to  3'81b.  par  oOoctive  horso*  power  hour. 

Glut  of  tii^ailation. 
Coat  of  engioes  for  one  average  elfeclive  hotae  power,  with 

reaar™iV-S7i.h.p.  =  5  87  n  8-9  „  £S2-2 

Coat  of  baUors  =  SSi  x  4  8 S»& 

Coat  of  bnlldlnga  =  &-9i  xtH    ....  „ Sfi-3 

Total  OOatt,  anvHW '»■-•»■*•■•»  p>».,» •>»>■■  M.ai.*,.,  £I15'9 

Annval  Oo^  of  Worktnffjur  B/kdiM  Bvrtt-fMUif. 

Interest  at  4  per  cent.... £4*fl4 

Munl«nanoo  and  depTeaiatian  ; 

Mublnery,  at  7^  par  conL C'OQ 

BnildlDgi,  atXparoent...... O-7'l 

Total  fi>«d  annual  coal ll-3tl 

Coal,  3-8lb.  tor  8,7«0  hour*  at  7il  par  ton 6'^ 

PMtf  stores ^ ^  0-S3 

Drivuig,  stokiag,  and  deaninK  >i.>«nn,.>..>i»i>»i..>  3-33 

Total  anoaal  cost £19-29 


This  is  equivalent  to  O'Sl  pence  per  eSeotive  bot«e-powor  eiort«d 
on  the  avotnee  throughout  the  year. 

Coit  of  a  Hoi-AL'-poutr  at  Eztnting  EUetric  Lighting  Stolient. — It 
is,  perha{<«,  nol  entirely  fair  to  take  tjie  cost  of  working  of  electric 
lighting  sUitlonB  aa  »  guide  to  the  cost  of  steam  power.  They  hivo 
boon  lecenl'ly  ostabliittied.  they  work  under  difficult  conditions,  and 
the  beat  methods  of  eounomiMng  cost  hnve  probably  not  yot  boon 
arrived  at.  On  the  other  bnnd,  they  are  central  stntlona  of  tho 
kind  discuEsed  in  thc*«  lectures,  and  accounts  of  the  cost  of 
working  »rc  published  in  returns  mode  to  tho  Board  o(  Trade. 

To  be  a!  fuir  as  possible  to  electrical  ont;ineerB.  the  case  of 
Bradford  may  ba  taken,  where,  aooording  to  the  roturna,  a  unit  of 
electricity  snpplieil  is  generated  more  olie«i>ly  than  nt  any  other 
«tHtion,  In  dealing  with  the  llguree  in  ttie  returns,  the  cost 
under  the  heading  "Sahkrlee  ol  manager,  engineer,  eto.,"  and 
that  under  the  heading  "Redemption  fund."  are  dlxcarded. 
Further,  half  the  coat  under  the  headings  "Depreciation"  and 
"  Repair?  and  maliitananco."  ia  fttao  eubtracted,  because  under 
tlie^e  hoodlnga  ai-e  ini.Oudeil  char);ef  not  belonging  to  the  cost  of 

emeratiiig  pownr.  It  would  not  make  much  diiference  if  a 
rger  or  smaller  fraction  had  been  aubtraoMd.  After  making 
these  dedoctions,  the  oost  of  n  unit  ol  eleotrieltr  suppllod  at 
Bra-fford  mainly.  If  not  ontirely.  atlributnble  lo  the  oo«t  of  pro. 
duoing  power  !•  '2-ld.  Now  the  mechanical  value  of  an  eleotrio 
unit  is  1  ;M  hotso  i"iwor  hour*.  TnkinK  tho  average  effioienov  of 
tho  dynamo  at  < I  }i,'>  then  one  unit  corroniinndB  to  i-34/0'85  =  i'S7 
effoclivo  hor«o  power  ut  the  engine.     Colculaled  on  this  baaia  it 


I 


YEAR  Of  lOCO  HOUflS 


HORSE   POWER 


Fia.  8. 


u  HORSE  POWER 

FlO.  9. 


appear*  that  the  cost  of  on  effective  horae-power  per  year  of  8,760 
hours  at  Bra<lford  is  £4t).  The  cost  of  coaI  and  potty  stores  alone, 
exolusire  of  all  oharves  for  labour,  int«reat,  and  doproclatlon, 
is  £14'6.  At  most  otlier  stations  for  which  returns  are  made, 
tho  cost  reckoned  in  the  name  way  is  considerably  greater. 


BRADFORD  CORPORATION  ELECTRICITY  SDPPLT. 


[The  Bradford  Gorporstion  being  the  first  to  elect  for 
electric  lighting  has  had  the  longost  experience,  and  its 
periodic  accounts  are  carefully  read  and  ex.ioiiiied  by 
many  authorities.  We  have  pleasure  in  now  giving  tbs 
latest  report,  bringing  the  accounla  up  to  June  30  of  thia 
year,  and  venture  to  say  that  these  flj^rea  prove  beyond 
all  doubt  the  success  of  tlie  underUkiaf;. — £li.  S.  B.] 

By  the  deKire  of  ttoveral  members  of  municipal  corporations,  and 
ol  others  intero«t«d  in  the  d«veloum«Rt  o(  the  application  of  eleo- 
Irioal  euercjr  to  indnatrial  and  otMr  purpoaes,  I  have  prepared  the 
following  brief  description  of  the  prognaa  o<  this,  the  eorlleat 
municijHil  unllrrlaking  of  its  kind,  from  the  commenoement  to  tho 
present  date.  By  the  courtmy  of  the  Bradford  Corporation  there 
ualao  appended  n  brief  but  complete  financial  atatement,  taken 
(ram  the  official  itx-monthljr  aocounta  of  the  Coruoration.  The 
objoet  of  this  doaoriptivtt  atatemant  bdag  not  mer«l]r  to  illaaCcaX* 
the  oooMMKlal  ancMaa  which  haa  tttjaaOiA  'tkiik  «Aa>n^tt*,\n&. 
also  M  t«tttt«  \lon  v»i«  v^i>«a»MccMia>  wp^««Ma%  "Mfc  * 
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installation    whicb    have    been   made    bjr    pereuna    wlio   ounnot 

E[«a(]  if[nomic«  of  the  aubjent.  TtiMo  miHtatemoats,  w-hicli 
nro  apimtrecl  iti  Iho  public  ncw*pit|>nr*.  rolor  to  the  Ittndforcl 
el«ctriaiiy  iiiijpty  (mul  to  ottirnt  Ulil  down  u|ion  pijniliir  Unci)  nt 
b^nfc  a  misUiK«,  tfutli  elMliicHlly  kiid  AiiAnc^iilty  and  nno  not: 
UkJely  to  b«  6CMd  lepartod  by  other  muokiful  IkkIi'Mi.  Thn  fitct, 
hovovor,  thai  tbU  eleotrice]  enlerpriBe  (m  tlie  accoiiiiia  hIidw)  liiu, 
wtthlB  ttiroo  few*  firam  the  commonr^onicnt  of  the  BU|>|>ly,  not 
nwMly  DWt  ul  Itn  currant  uf-onnci.  iiidudint;  thu  inlerMt  on 
borrowad  okuitdil.  and  IIji  profxirtion  to  tho  ainKins  fund  for  the 
ropaymwit  llMroot,  but  hna  atao  paid  off  nil  of  thoao  cxpenaca 
which  lia<l  Mwruod  durinf;  Ibo  cori«(.iiictlon  of  tho  wnrkp,  and 
yet  cnn  maunj^.  boaidet  the  abovn  pHyinontA,  Ki  Mt  iwide 
regnbulf  ■  farthoc  baluncv,  and  a  lubstnntiul  one,  loo,  tovarda 
«  r«ii«fvo  fund  for  deprociatton  of  phinC,  u  one  that  i«  nob 
likely  to  projadlco  munialpal  authontios  ngivinst  thin  or  other 
riailiar  "ccntLnuaua"  -  currant  "  Inw-preuure ''  jniitalUlionii. 
Gapeoially,  wlieii  the  rolnlivo  nnanciAl  iKwlEion  of  tho 
deolrio*!  cotaiHuiiee  u«itig  the  ntiovo  ayalciii.  mid  of  thoan  mnplov- 
inf[  "hwh'iiceature  allernatin>;  currunttt"  (lu  ^rldoficnd  by  tho 
Stock  Exebaajte  quolationa  uf  tlirir  rviipootivii  sbnrtti]  *lii>w»  so 
mncti.  ^onornlly,  to  tho  diiadvanta^  of  tho  <^uiu|Niiue«  imin)! 
altenintinK  cuncota.  There  U  yet  nnolhor  tnatt«r  which  ia  toroin); 
iteall  into  proininonco,  and  of  which  municipal  authuriticB.  at 
leeeti  uuet  lake  coKnlwuice.  It  i*  tho  fatal  and  unforiunntMy 
increaeiait  niitnlier  of  ouiualtic*  which  havo  rcaultod  [mm  the 
uoo  of  *'  hi);li  prawiira  "  ooiobiaed  with  tlie  "  HlMrnntine  "  current. 

Jauhx  N.  Sii'jiii.iiKKri,  M.I.CK. 
13,  Victorio-itroet,  S.W.,  Sept.  15,  IH93. 

BlLAIirOILII   CORHtKATION    ELBtTBICITY   SCPM.V. 

Thla  eloRtrie  initallatbn,  which  vna  iDauKurated  on  Soptcinbor 
20,  ISH9,  n  on  the  "  oontinuona  "current  aj-atem,  and  it  i*  intoiidoil 
for  a  Hiipply  at  "low  piMsiire  "  for  liijbtlni;,  motive  [loivet,  nloriiifti, 
and  other  applicaliond,  both  induatihi!  iind  domoatie.  The  diet  rml 
at  pronont  supplied  m  situate  in  the  coiitre  of  tlio  town,  and  it  cotii- 


Eriae;  those  Btreets  ivhich  contain  the  boat  nlioiis,  ae  well  as  ■  few 
olela,  the  Town  Hall,  and  the  public  market*.  The  central 
i;Qnerutin|;  alAtion  at  liollon-tond  ia  at  tho  eaiit«Tn  edtto  of  Uie 
nbovo  disttlrt.  Tlio  buitdlii;:;"  ni 4Hit4ul  thuK'  wtl),  when  ooiniilM«d, 
conlHin  conAlderably  nioru  (leiieratSnK  plant  than  i«  tliere  at 
Iirv«eiit,  This  plant  now  aoniniitlfl  of  four  atcol  boalon  of  (he 
"  Ijuica«hire"  type,  each  38fl.  Lohk  by  Tft.  in  dioawter,  kod  one 
Babcock  and  U'ilcoi  tubntoua  boilor  of  aomowhat  leaa  capoeiM 
tJian  each  of  the  nbove  boilcni.  The  ■team.en|;ine«-oaii)D9uaa, 
non-condenainji-  are  of  the  inverted  vertical  typo,  each  arlTtoit 
direct,  and  placed  on  the  «am«  bed-i)lat«  witli  a  Bt«mea« 
dynamo :  and  Uiey  have  n  total  outpat  of  l.'iOO  h.u.  indicated.  All 
of  the  tteain-enitinee  (except  one,  a  Marxb.-ill  double-acting 
one)  are  ei  the  WUlaaa  einsle-BCtini;  type.  Tbe  toCut  current  out- 
put of  the  dynamoa  ia  S.OOO  umperee.  which  ia  delivered  tbronsb- 
out  tho  district  of  supply  at  a  uniform  electrical  prcowra  of 
ll.t  volta.  To  the  above  generating  i^nt  there  u  oddtd  a 
('rtimplon-Howril  necondaiy  battery  of  TO  oelle,  and  having  a 
utora^o  CApadty  of  1,000  «nipereliOur».  Tliie  battery  pn^a 
a  meet  important  part  iu  the  wurkin;,'  uf  the  iitation,  both  eleolric- 
nlly  and  linaDoially,  inaamuch  a«  it  euabloB  the  ■toant-ontnoeB 
and  dynamiM  to  be  itopped,  on  an  average,  (rem  10  to  12  houtv 
dnily  ■.  furthemiore,  whiUt  tho  eni^inea  an>  runnins.  it  acta  as  a 
rei;ulator,  counteracting  the  dialurbintt  ofToct  of  any  audden 
demands,  or  oi  tlio  contraiy,  iipim  tho  aupply.  Electrical  InatrU' 
iiiciiis,  und  other  apjtaratuii,  for  the  conti-ol  and  meaaMreDient  of 
the  xupply  to  the  town  orealMfittuil  uf  hI  theeentrulateiion. 

The  supply  of  eleotrioot  energy  k  carried  into  the  town  and 
distribtittul  lo  the  houaes  at  "  low  presaure  "  by  moans  of  under- 
ground  armoured  cnblcB.  which  are  laid  in  the  ground  ttaolf.  arit^- 
□ut  ilie  iiiiorventlon  of  any  culvort :  and  in  most  coaoa  under  tho 
fDDt|int)i  on  each  aide  of  the  Htrcct.  Tbnninina — both  tliefoedetnand 
tlm  Network  for  diKtrlbutlnn  to  the  hoiiio*— linvo  bconhiiil  en  wliAtls 
Lcimct  the"  lw<i-»iiii"  •yxti'ui ;  owing  loits  being  Him  pk'r  in  work- 
ing at  the  couiTnenct^ment,  before  a  supply  i»  thoroughly  oaiAbliBlied. 
l*rovi»ion  wu>,  however,  [Qiuio  at  tho  very  oulaet  to  enable  (lalvr 


HALF  YEARbV    REVENUE   ACCOUNT. 


SoUrloe  Hid  woKoa ....... 

Cool 

Wator    .- 

Repairs  and  miacellaneoiia   

Rent  of  land      

Rau>*  and  tAios 

Bank  inlerei>t  and  commtsslonii 

Total  working  ex  penae*    .. 
Balance 

Total  groM  rooeipt*    

Unlt«  sold „ 

Price  per  unit 


ISOD. 
June  30.  Deo.  31. 


£    a.  d. 

m  16  >> 

2*6  IT  11 

33  16    4 

100  11    6 

83  18    I 

4U  0    0 

1«  I    4 

£«98    J   10 
38    ;    0 


£St6&  14  10 

.ID,  113 

6d. 


1S9I. 

June  30.  Dec.  31. 


£    ».   d. 
410  17  to 

347  0  6 
MOO 

204  13  3 
«3  IK     I 

IM  B  e 
80  14    S 


C1.174  10  II 
377  IS  10 


£1.552    9 
t)9,794 
3d. 


£  ft.  d. 

■118  14  3 

393  18  6 

34  in  6 

2?J    7  9 

143  18  1 

67     I  8 

9S    9  7 


£1,-2SI     .1    4 
833    S    2 


£'->,{KI3  1.1 
8".,  11)3 
6d. 


£  a.  d, 

Me  la  4 

342  7  0 

.If)  19  0 

431  1  S 

83  18  I 

69  11  6 

1-20  7  fi 


1993. 
Juno  30.  Dec.  31. 


C    «.  d. 
639  IS  10 

334  S  0 
an  12    0 

2«  «  li 
K3  18    I 

lis    4    9 

108    M  11 


i:l..^91     0    O  £1,814    4    0 
2.001     1     0     1,601   12  II 


£^,592    1 
154,-25N 
6d. 


0  £3,215  16  II 

141,622 
5d. 


£  a.  d. 

060  9  11 

391  8  8 

3T5  IB  8 

57  7  8 

saa  i  2 

m  iH  I 

101  2  I 

104  1  6 


£2.311    8    7 
2,386  14  11 


£4.698    3 
223.789 

5d. 


1893. 
Juno  SO, 


*W  0  I 
62    4    8 

406  10  7 
H3  18     1 

133    ;  II 

111     I     S 


£2,253    «    B 
2,394     1     6 


£4.517    S    3 

401,540 

5d. 


INTEREST   AKD   SINKINa    FUND    ACCOUNT. 


IntarMt  on  loan*  . 
SlnklDic  fund    ... 


IB89. 
Dec.  31. 


£  a.  d. 
4*17  7  6 
4X1  13    4 


£889    0    9 


1800. 
Jane  30.         Doc.  31. 


£  a.  d. 
360  9  U 
332  10    0 


692  19  11 


£  a.  d. 
360  14  0 
332  10    0 


693    4    0 


1891. 
.Tune  30.         Dec.  31. 


£  a.  d. 
469  16  10 
39'.a  IS    S 


862  13    6 


£  6,  d 
G45  0  6 
39'>  16    8 


917  17    2 


1893. 
June  30.  Dec.  31. 


£      a.    d, 
C36  18    5 

677    7    4 


I.3U    5    9 


£     B,   d. 
719  11     3 

S77    7    4 


1.296  18    7 


1693. 
June  30. 


£     e.  d. 

771  11    8 
827  19    0 


1.999  10    8 


CAriTAL  E.XPEKDITURE  ACCOUNT. 


16M. 

to 

Dec«mbor  31. 


£        a     d. 
1»,4M    It    4 


18S0. 
to  Co 

Jnae  SO.  Deoember  31 . 


£        B.    d. 
2S,2U3  19  II 


£        a.    d. 
■27.209    4    B 


lo 
June  30. 


1891. 

to 
December  31. 


£        a.    d. 
35.370    7  11 


£        ».    d. 
40,^4  19  10 


to 
Jane  30. 


1S92. 

to 
December  31, 


£        B.    d. 
45,136    8    S 


£        s,    d. 
48,668  12  U 


1893. 
to 

June  30. 


£      ».  d. 

62,308    3    4 


PROFIT  AND  LOSS  ACCOUNT. 


18S9    Dee.  31.— To  debit  of  nvenue 1,079 

iMw/  Jnne  30.— To  loaa  on  half-year    732 

""l  Doe.  31-      - 


imi    June  30.- 


Dltto 
Ditto 


ditto 
ditto 


By  balance    .; 390  11    71 

£2,447  18    31 


1891 

1892 


Dec.  31.— By  iirofit  on  bnlfyoar.. 
5  f  Juno  30.—      Ditto        ditto 
-\  Doc.  .11.—      Ditto       ditto 


1893    By  balance  from  1803 

„      June  30.  — By  profit  on  half-]r«w,. 


£      «L    d. 

971     4  10 

387     7    2 

1,089    6    81 


£2,447  18    8} 

290  II    7i 
636  16  IQi 


on,  wbcn  Ihe  CncreMint;  denunde  lor  the  aupplj  ohould  roquira  it) 

thtt  UTMigum«Dtti  oolnminl}-  known  oa   iho    "  l.hroO'Wiro,"   th« 

"  Sva-wire,"  <ir  oUicr  oven  hi){hor  pramuro   boiiig  adopcvd.     Tlie 

daaiMiij  for  the  lupplj  ha«  boon  vorjr  »McuJily  Lncreiuiing  throusb 

out  Iho  fcmr  Joan  uiaL  (lio  IdrmIIaUou  liaa  t>«m  in  openktion.  Tfio 

•erie*  of  hotf-yoarly  )«eouou  hereto  aoaeicd  pimo  bhin.  ■»<■  point 

to  tho  llnuioial  eiiooeMwhfoh  hu  ettcndod  this  induntriAl  ontor- 

priM.  So  Urge  has  been  the  nuKcnontocI  cantoin  that  tor  wido  ttino 

ftU  UterMOuroeaof  thcinitAlkUoii  hnvc  boon  at  lltOM <r«ry  Beverely 

taxed,  and  noutbly  in  tbo  arraniconionw  (or  the  diMributiuo  of  the 

Bupfiljr  in   Iho  town.     The   time  had  evidently  arrived  to  tuke 

ediantaffo  oi  the  provision  cotxlo  for  tho  ndoptioo  ol  the  "  thjco- 

wire,"  th«  "  ftve-trire,'*  or  tome  othcir  arTangenwnt.  ■nch  «■  would 

onnuro  for  tome  yean,  at  levt.   laigoly  aiwmenMd  fncilitia*  (»r 

oopine  with  the  ftrowinK  dem^ndii.  not  merely  n*  rvgiiriU  Iii>liti(ijc. 

bat  iilae  for  rooti to   power,  and   other  iuduetrial   and   d^iiiwlu; 

^■ppUoatioas.     The   CorjionUon,  racoKDieing  the  importunoe  of 

rlno  (top  eboiit  to  bo  Wheo,  uid  the  very  coeaidenblo  inltuonco  it 

■would  Mve  upon  the  future devolopmont  of  tbo  electricel  nuppiy 

bi   thdr  town,  tuid  in   the  inmodinta  vicinity,  roaalvod,  bnfciro 

deddliw   upon    any    definite    piopoMl.    to    nbtaln    iho    hlithont 

•dentilic   opioion    available,   not  merely  Hit    to    the   eiteiitioim 

whieh    mi^ht    bo    required,    but   alito   »a    to    the    cwreotneiw, 

hOf  otherwuo,   ol  the  enMm  which  liiui,   so  (or,  buan   wlopuxl. 

rLord  Kolrin,    P.R.S.   (better  kuuwn  u   Sir  W.    ThvmBDU).   woa 

>  Bpod  onoagh  to  unilMlalie  the  toak.     Us  adviwd  the  actopttoii  for 

Iho  e«atra  of  the  town  of  the  th(oo  wire  ;  while  rcsoriing  tlio  five. 

wire,  tor  n  future  period,  in  the  mnrn  dlauint  p«rU.     At  ><n  InUir- 

vtew  with  the  Corporation   on   July   iHtli  limt.  in   Bradford,  hi" 

I  lordabip,  after  bavin);  carefully   intjiectud   the  preeent  wurkn.  in 

ity  to  TBrlone  qnaetlonf   fratu  the  mombeni  of  the  Elcctrioity 

nmltteo,  letd   that:   "The  eummict«D   hod   octol   li^hcly   in 

'  ad<M)ttn|f  the  prweut  ayiiteni  at  the  commoncomontof  their  under' 

taking.     The  poeribflity  of  ndoptinK  the  three-wire  ayaMin  at  n 

future  tine  wai  lully  coiiaidored  when  tlin  works  weroat  liiwt  Uid 

dowu.      The  three-wire  >y>iC«ni   woulil   at  that  time  have  been 

premature,  with  the  coniiiarntively  eimill  demand  for  the  elect  he 

ught  then   to  bo  pro%jil<yl   for.     .     .    .     Keplyini*  to  a  quentiou 

I  irom  the  chainusn,  as  to  the  uae  of  the  '  oontinuoua '  or  of  the 

[ '«lt<>maUti^  '  current  with   the  three-wire  eyitem.   Lord  Kelvin 

redid:  'Continuuus  current  wna  undoubtedly  proferable,  oven  In 

I  high  teuaion  l>ay  2.00(1  voile),     .    .     .     Alternating  currents  were 

[••neoSM  when  a  transfornier  wee  fa  iwe  at  each  MparsW  preuii««s, 

[bub  the  nee  o(  tnuisfortnen  involved  dlllicultiee  which  did  not  arise 

^  rith  conttnuouD  ourrent.     The  latter  in  batter  where  there  ure 

.varied  rnquiremeiile.  mi  forchar^'ingaecuiiiulutorii,  driving;  motoii, 

I nlectra- plating,  etc.     The  alternatin^c  nurront  ■■  more  dilficuU  to 

ItrejiMnU  in  mtko  quantity  than  continiinuf  current,     Altoniatiog 

fniotore  were  not  yet  well  luUpteil  for  pniutionl  uae.' " 

Tbe  (oUowritig  loiter  hits  been  aenl  to  Mr.  Sboolbred  from 
the  Town  Clwk'a  Office,  Town  lUil,  BrAdford,  dated  IStb 
August,  1393 : 

My  Dear  Sir,— I  oongratukto  you  on  the  fact  that  l.,ord  Koli'ln 
be«  done  you  araolo  juatice  ns  to  your  electric  iiiHtalhitiofi 
here.  It  justtliea  what  you  hnio  done,  and  adds,  llint  IF  we  wore 
to  bogiii  ajfoin  It  ivould  lio  our  duly  to  repeat  the  o|)eralion  ;  and 
tui-thcr,  that  tiie  tHO'wiie  «)'"toin  wiw  tlie  right  thing  at  the  time, 
cot  only  iirr  w,  but  !w  Irnint;  tumble  of  having  throo-wiro  or  li^-*- 
wire  iiysteui  Rppliisl.  il  found  to  bo  od  vantngooui.— Vour*  foithJuUy, 

(Signed)       \V.  T,  MoUuwtN. 


ELECTRIC  UGHTING  AT  EDINBUBGH. 


Ill  oiir  Itiet  imuo  colerenoe  was  made  to  a  raport  prepared  by 
Prof.  Kennedy  on  the  electric  lighting  of  Edinborgli.  We  now 
f^ie  the  ro|iort  **  follows : 

On  April  H  lust  I  hwl  the  honour  of  tuiiking  »  prulbiiinary  report 
[to  the  Bloctric  Ligliting  CommittiM!  ol  thu  Town  Council,  und 
during  the  following  month  I  icouivwl  iiistriiatrunn  [rum  the  town 
dark  to  draw  up  a  complete  sohcmf  for  the  lighting  of  tbe  city.  I 
lava  ainee  then  ipent  nomo  tune  in  Edinburgh,  and  have  gone 
very  thoroutrhly  into  the  whole  mAttoc,  and  hnvo  pleasure  in  now 
seeentlDK  the  fallowing  report. 
So  far  OS  the  ngiiro*  in  my  preliminary  report  nro  concerned,  1 
nay  sny  nt  once  that  further  inveatii;ntion  ha«  «iib«taiitially  eor- 
WOtnteil  tlium  tlirud^hoiit,  and  I  hnvo  nut,  tharrfurc'.  anything  t^ 
'modify  L(i  w^at  1  originally  •tutwt.  cicopt  that  1  find  the  total  oo»t 
Hill  be  Boniowhat  leu  than  1  hnd  eitimated  it,  although  I  have 
provided  for  ■  lightly  Increased  jilnnt. 

The  lir>t  question  which  I  liail  to  oxaniinn  was  iliat  of  tho  area 

to  bo  lighted.     The  district  in  which  1  lulvitm  that  msiiw  should 

I  be  laid  eovera  praetically  the  whole  bunineas  part  of  the  city,  fiuui 

pbe  Register   tloose  to  Donaldaon'a  Hotpiuu,  and  the  principal 

>  teeidential  Btreota  and  terraeoa.  along  with  oa  much  of  tho  huitno« 

part  on  tho  south  side  an  has  boon  ichoduloil  in  the  Act,  with  tho 

addition  of  Cocfcburn-stroot  and  a  part  of  High  itreot,     f  should 

mt  have  included  the  streetM  nearest  tho  Unlvoralty  Knildinu*  at 

proaent,  but  have  no  alternative,  aa  Ihey  are  among  those  scboau led 

U  the  Act, 

The  extent  oi  the  pubUo  or  strtot  li(;hting  is  a  matter  which 
must  eraenlially  be  left  for  tho  decision  of  the  Town  CouneiL  I 
UDderstafid  that  it  is  decided  that  the  principal  stroole  should  be 
lit  by  ere  lamps.  This  includes  Princes 'Street  and  Cioorge'StTael, 
with  the  eonnecting  streets  between  them,  l^th-street  and  the 
bridjtca,  as  far  sguth  m  tbe  llmlte  ol  the  eoheduled  dinlrict.  High- 


street  up  loiloorgo  IV'.  Bridge,  Rank-etMot,  the  WavMlayBtl&«^ 
and  the  Mound,  Die  lighting  of  the  streets  would  taVDlftm 
use  of  about  130  iiro  lumpH,  and  the  oast  ot  these  lamps,  with  the 
lumppoats,  cables,  and  road  work,  and  all  necesnsry  pUrit  in 
tho  station  lor  supplying  current  to  them  is  iooludod  id  my 
astlroaie. 

Thu  deterJtii  nation  of  tho  best  fvstem  to  be  adoptad  I*,  of  conrea, 
the  mHiter  which  hnif  taken  up  tue  gteator  part  of  my  attention. 
The  qiiwtion  ia,  in  nlmuat  all  eaaee,  a  dilEcult  and  oomplioabed 
one,  and  Kdinburith  has  been  no  irxceptton  to  this  rule.  The 
actual  electric  light  as  givuo  out  by  iucandeticant  lamp*  ja  abao- 
lulely  the  ■ame.  end  equally  good,  by  whatever  system  generated. 
There  are,  or  may  be,  dilFRruncce  between  iJio  diflorent  ■ystenis  In 
cajiltul  cost,  in  cost  »!  production,  and  In  general  nini'vnlonce  of 
applicntiun  Hud  ease  of  ro;-iilHTlon,  but  net  In  quality  ot  light, 
Bearing  Ihwu  |>oinI«  in  iuir>d,  I  have  found  it  neoessiiry  to  make 
detailed  utimuKe  of  MvenU  different  (!oheme!<  for  liKhCing  the  city 
by  dilTotoiit  iv'tcmii,  and  my  recommciidniion  ia  thu  result  ol  a, 
coiiipai'mon  of  those.  In  regard  to  the  two  principal  poitile — 
nuinoly,  tlie  double  ronulremont  of  minimum  initial  cost,  coupled 
with  minimum  cost  of  worklng^lt  may.  of  course,  happen  that 
both  these  minima  cniinot  be  reached  by  the  same  system  fii  any 
f(iven  place,  and  in  that  oaee  the  one  haa  to  be  balanoed  lu^iniit 
the  other.  But  in  addition  to  those  obviouv  conitidernttonE,  I  have 
had  t<i  boar  in  mind  two  other  very  imjiortnnt  onoa  namoly,  (I) 
thnt.  If  ponslbln,  tho  system  used  should  be  such  that  one  control 
station  should  sorio  for  the  whole  of  thn  city  for  nt  least  a  long 
time,  to  coiuu  i  and  {'£]  that  it  sliontd  be  suoli  that  very  latce 
(ixlenniOMs  can  be  made  as  re(|ii)re<l  without  going  beyond  the 
uri^innl  lines,  and  without  unteasonablii  additional  coat. 

t  rom  this  point  ol  view  I  found  it  neoeasary  to  eompare  the 
possible  lutiiii)  dcmnnil  in  tho  south  of  Ediobuigh  with  that 
priibnbtc  In  the  northern  dlatrift  now  to  ho  lupplioil.  I  hare  no 
doubt  that  M  duiniind  will  grow  up  In  the  southern  district.  If 
this  divtri^t  liwl  been  at,  xll  likely  to  yield  as  \ntyv  hii  iiieome  as 
the  uerlliern  Uietrieti  it  would  probably  have  been  worth  while  to 
put  down  s  jspocial  fltatiun  fur  it.  in  spite  of  the  inevitable  draw- 
books  of  having  more  than  one  (.-Dntral  Etution.  1  hnd,  howovori 
from  a  careful  cKammation  of  tlic  number  uf  houi-cs  and  longtli  of 
street*  In  It,  tliat  it  will  require  about  twice  tho  length  of  mains  to 
supjily  it  that  is  required  by  tho  northern  district,  mid  that  at  the 
same  time  it  i-Hu  never  be  «\»oct4<d  to  yinid  mui-h  more  tlmn  a 
quarter  the  income  of  the  northern  dislriut.  The  ctiusc  of  Ih'us  is, 
of  course,  the  fact  that  it  is  mainlv  a  reaideiitial  district,  and, 
further,  thai  its  housm  are  somewhat  widely  separated  from  each 
other,  instead  of  being  built  in  compact  tamce*.  Under  theeo 
conditions,  it  becomes  ■|>oclally  impinlaBt  that  a  Mcond  station 
should  not  have  to  bo  built  for  this  dinrict,  ssauch  a  station  would 
b«  so  much  (uisallBr  and  so  rery  much  less  urofitablo  than  the 
nurtlierii  unu.  These  circumstances  have  dvcided  mo  to  recommend 
to  you  a  plan  by  wliicli  both  districla  should  be  supplied,  as  time 
wont  on,  from  the  one  station. 

For  a  oom|iiu:t  urban  district  like  northern  Ediubuinfa,  in  which 
thn  lighting  will  be  very  lioavy,  thoro  are  piactically  four  possible 
systems,  with  v^liiouh  iiKKlilifjiluins,  1'h<v'o  aiv  '  {il  A  tliree-wire 
system,  something  like  that  which  I  have  iisvl  in  Ulasgow ;  i'Z)  a 
tix-e  wire  system,  such  us  thnt  which  is  ubuut  to  bo  started  in  Man- 
chnlcr  :  {Si  some  mwltlicatiaii  of  tho  ''  Oxford  "  system  ;  and  (4) 
a  combined  high  and  low  tonsion  aystom,  such  oa  that  used 
by  the  Ciiy  of  London  Company.  1  have.  aft«r  eonalileratloD 
dirniiised  the  Hvc-wire  systoniand  the  Oxford  syBlam  a*  belni;  un- 
siilUihlu  under  tlie  circumsinnces,and  have  worked  out  in  debUFonly 
the  other  two.  I  have  proceeded  on  tho  amamption  Uiat  the  central 
sluciuu  should  supply  ourrent  sulEcient  to  keep '.^.000  lamps  of 
^  c.p.  alight  at  one  tone,  which  ia  probably  equivalent  to  about 
10,000  lamps  actually  icistallod.  TbM  is  the  figure  which  I  gave  In 
my  proliininary  reiHirt.  For  this  purpose  tho  mtatton  sliould  con- 
lAin  ^ivhal,<>«'cr  tho  system  used)  engines  of  about  1,.'i<N)  i.li.p, 
(ineliidini;  [iviirviin),  witli  tho  corresponding  dymimns  or  nlter- 
nators  and  boiler",  elc.  With  «  three-wire  systein  there  would  be 
hoiLvy  trunk  mntuB  acting  as  (enlera,  and  deliveriiij'  ourrunt  to  the 
(liHtnbuting  network  at  various  points  throughout  the  town  at  a 
presBure  of  about  2il>  volts,  but  thore  would  be  do  muchinory  or 
apparatus  of  any  kind  beyond  the  waits  of  the  central  aiation. 
With  tho  high-tension  system  the  current  would  be  dctivoiod  from 
tho  Htnl  Ion  at  about  -,nu(t  volts,  and  carried  by  small  higli-tonsion 
feodnrs  into  some  six  or  eight  transformer  substations,  placed  in 
cellars  or  other  suitable  poaitions  throughout  the  district.  lo 
these  auh-Ftations  there  would  be  placed  the  neoeMiary  trans- 
formers  and  other  apparatus  for  rod iai rib u ting  tho  current  by  low- 
t«naiun  Hub-feedore  mio  thv  network  nt  ^JU  voll«- 

Tlio  total  cost  of  the  plant  m  the  central  station,  and  tho  «|Mca 
taken  up  by  it,  I  Hnd  to  be  practically  tho  some  in  both  cases. 
Tho  cost  of  the  distributing  inalna  is  also  proctlooliy  the  same  in 
both  caae«.  The  cost  of  the  low-tension  feedere  also  work  out  the 
same  as  the  total  cost  of  the  combined  high  and  low  tension 
feeders,  the  tmiiaformer  aub-atAtiona  imd  the  tFanaformen  them- 
selvoB,  with  their  inatrnmonUi  and  connuctiuns.  The  total  COSt  In 
each  case,  including  an  allowance  ol  £IO,IKXI  for  bulldlnge,  and 
including  also  the  arc  ll^fhting  plant,  but  not  Includll^  the  oostof 
land,  will  be  about  £«U,liOU,  or  £5,W0  less  than  the  sum  slated  in 
my  orlgisil  eatimato.  Thu  cost  of  doubling  the  capacity  of  the 
plant  and  mains,  when  tbia  should  become  necesaary,  o-ould  be 
about  £^.000  b  the  Brat  caoe.  and  about  £2&,000  tn  the  other. 
There  is  thus  no  practical  diSbtenoe  In  capital  cost  between 
tho  two  aystems,  and  so  far  as  exjiense  goes  the  declaion 
aa  to  which  ia  beet  in  this  case  must  depend  on  the  oost  of 
working  them.  The  working  eosU  for  a  three-wire  system  are  well 
knows,  as  many  are  in  operation,  lie  oost  of  worklag  a  oombined 
high  and  low  tension  system  can  handly  yeb  bo  «aid  to  WXiuyH-B^ 
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u  Ho  lywtMu  of  iMn  Uni]  hM  beoB  tX  work  tsrwlMra  for  •  aufi- 
ci«ni  lon^Lh  of  tlmo.  It  ha*,  iiiinvoidably,  the  coneidor&ble  addi- 
tional anitoal  oxiieuM  of  t'h«<  rents  of  the  traofforiser  BubntAtionti, 
and  tho  wage*  01  lira  m«a  raiployaJ  lo  nllond  lo  tiicni.  And,  ia 
oludinK  tiitii.  the  lowdECvUmaW  which  Iran  mukeof  tbo  difToionoft 
in  coil  of  produotion  between  the  two  lyitenn  k*  OM.  pet  unit  on 
680.000  aniu  mt  knnum  :  th«  diflareiico  miKht  wolf  b«  much 
Itrcktur.  Th«  bolnnuo  ol  advantAKa*,  tiioralin*,  tMsa*  to  rue  v«ry 
mach  In  lavnor  of  the  dm  oj  »  i>lirM-wiM  nMVfii  for  Ifae  nonburn 
Cll*liic4.  aud  I  rMOiumend  tb«  adoulioii  of  Utia  avaiem. 

In  Uia  Boulbem  diatriot — far,  aa  I  hnvo  almuly  laid.  1  coniidor 
nyaotl  bound  to  cooaidor  tfai<  didtict  u  well  u  iho  other,  in 
onler  that  yoo  may  not  be  Ntddlod  with  anaiiKOmonU  which 
riiall  prove  uiwaitablo  in  the  futuio.  houovor  advantajcMiM 
for  the  nniMnt  —  the  balano*  of  adraiit«K«i>  i«  altotcelher 
alMr«d.  Tlie  avar^e  I«ngih  of  fMdunt,  Bbiub  in  Ui«  nurlhern 
district  is  aboet  t)irw>iiu»rton  e[  >  milo,  would  be  more  tliun 
doubinl.  and  the  bcnvioil  conaaicption  wimld  be  at  tbc  ends  of 
the  lonrat  foedera.  to  many  place*,  too.  the  bousa  ore  ao  for 
apart,  tBal  the  eont  of  low-tonslon  diairibulinft  main*  wontd  ba 
diiproportionata  to  the  incomo  likely  to  bo  darl\'e<l  from  thom. 
Tboao  oondiliana  are  juH  those  In  which  the  ailnuilatrM  ol  an 
a1t«n)aUng'Curr«nt  system  iiiidfo  theuiseWe«  felt.  Not  only  ia  the 
additional  outlay  caused  by  the  iaorensed  lun^h  of  focden  much 
tsis  than  with  low  tension,  but  it  ia  also  [lonible  toaupjilyearrent 
to  Baatt«rvd  t«rraoe)i  and  iaotatod  houwa  with  Iraniformcra  in  Lbo 
aoparato  huusea.  at  the  aome  time  usinK  ■(vciiil  tinnifoi n>ci>  «l(li 
toW'teaiaian  distribetitijc  mains  whcrovur  tlic  Urmnnd  fur  rmrent 
jostlAo*  tbia.  I  Chink,  thorafore,  that  in  sii|i(il>liiif  'bv  iMiiitWorTi 
district  It  will  be  advisable  to  usean  allematin.- oirruot  hi^'h 
Musion  syateni  (»t  not  laee  Ibap  2,500  voita/,  Inyinc  down  loo- 
t«aeiOQ  network  wherever  it  may  be  foand  worih  while  to  do  so- 

Tbe  local  nniditionii  uhieh  1  b*ve  briefly  summariiKd  abnve 
thertifoTfi  indicBto  that  a  low-teniion  system  ahould  be  ailnplcd  at 
eaeo  for  l^o  northoin  put  nf  the  oity.  and  a  hl^h-tonslon  sy>teiii 
for  the  southorn  piut  when  It  has  lo  be  supplied,  snd  tor  aiiy  other 
Isolated  or  outtjinK  nariH.  suob  as  the  teTTSOee  on  the  C«llon  Uill. 
I  have  already  saiil  Ibsl  I  tboujchl  the  whole  city  ahould  be 
eupplied  from  one  tialion.at  least  until  the  damanil  vaa  verf 
ffloch  );rtator  than  anything  at  prmentcontoniplaieif. 

There  ore.  of  course,  certain  oovioua  inconvoniencw  in  the  uur 
of  two  aystoms  from  one  slalton.  but  thne  oilsl  moch  innrn  in 
Imailiiuition  than  in  reality.  Tho  bollor*,  ste.^m<pl|>w>,  |iiiiii|.ia. 
and  boildlnf!*  would  be  the  aame  lur  all  the  pliuil.  iiriil  i  livre  in  no 
reason  why  tlie  same  ty|>e  ol  eriKioe,  at  any  rate.  Btionld  nut  bo 
usud  (hroughout.  I'racticnlly,  the  double  sysluiD  involved  merely 
lbo  noe  of  eleulrical  macbinee  and  awitohbuitla  of  two  dilTercnt 
lypcB  in  the  eamo  station,  and  I  see  nothing  in  this  which  is 
sutficiont  to  Justify  me  In  r«jocl(nf>,  for  eltlier  district,  the  plan  <<( 
supplying  It  witb  eleolrlest  enetxy  wbiob  a|jpe*i«  uniloubtwlly  Ibe 
beet  lor  it.  1  reooumeod,  therefore,  that  the  central  station  ahoulil 
besooriauKed  tliat  Aitenaione  lortheltBhtinKof  tho  aouthocn  half 
of  EdinbnTgb,  wbea  tbisiereqnired.embomadoonanatberniitinK- 
enrraBb  syst«m  encfa  as  1  have  enootioned. 

If  the  station  wore  U>  bo  ontiraly  a  oontlnuoua, current  statMn.  I 
tbould  have  roooiiinvended  that  series  arc  liKhtiiii;  iimcliines,  ol  t>i<t 
oami  oonstniclion,  tlriven  by  eepaxate  eiiicuiee  sbuuld  be  uaeil  for 
Ibe  slreel-ljlcbtin^;,  ae  has  beea  done  in  UlasKOw.  At.  howevur. 
there  will  in  any  mae  no  doubt  be  alterontora  in  the  station  before 
louK>  1  rocommeiid  that  two  alt«nuiIoi'f  bo  put  ilown  at  once  and 
used  for  arc  IlKhtmt;  by  tho  cuipUiymcnt  of  Mr.  Fcrranli'i  con- 
■tant-carrent  oommulators.  So  far  a*  I  have  aeon  this  apjisratu*. 
Itsoeins  to  bo  succoMfel  lor  the  por]io*o  of  aupplyiiiK  s  current 
suitable  tor  the  workinjc  of  arc  lau)[ie  In  torloh  and  its  mm  with 
alternatore  will  have  the  enormous  ecoooniioedi'aalaKe  that  special 
plant  will  not  be  rnciuired  for  the  are  lighting,  whiuh  can  be  worked 
Iron  tho  ordinary  switohboard  used  for  the  olteruatinit  ourrvnta. 

Whoa  working  out  tho  scheme  wliich  I  have  doacribod,  1  found 
that  it  would  bale  boon  both  eonvcniont  ontl  economical  to  uic 
one  or  mora  aDb>alatlons  containln)i:  gns-eniilnc*  dti<inj[  dynnnioa 
Such  etetlons  would  enUil  i«ry  little  additional  eiiiense  in  tlic 
way  of  attendance,  a*  Ibey  wuuM  only  be  worked  during  Ibe  hoont 
of  maxbnum  load,  and  then  only  during  part  of  ttie  year.  They 
would  alao  have  allowed  the  cost  of  the  mains  Co  be  conndornbly 
reduced.  I  regtoc,  however,  that  the  Anal  deciaiou  of  the  tiiu 
Commiiooets,  of  which  o  copy  baa  been  lont  lo  me.  apjicera  to 
render  ic  impossible  for  any  scheme  of  this  kind  to  bo  carried  out 
eoonomlcally. 

In  lay  preliitJoary  ro[iort  I  staled  that  the  tote.1  work?  cijst, 
including  offioe  ei|ieuses,  should  be  about  3d.  per  unit  wbon 
joiir  output  reachce  -WO.OOO  units  per  annum,  awl  '2-SA  per 
imit  when  it  is  080^000  units  per  annum.  The  interevt  anil 
dnking  food  on  £ii)0.<JOO,  if  t«keiD  nt  5  per  cent.,  amount 
lo4d.  and  17>>d.  per  unit  reepoctlvoly,  making  tho  total  costs 
7d.  and  {'iJSil.  p»r  unit  lor  tno  two  outpou.  It  connnt  bo 
Opectod  thiiL  the  stAlioti  ahduld  pay  Its  way  doriog  Its  iirsc  voar 
of  workjog,  but  where  eo  large  a  portion  o(  the'oost  is  a  llied 
eliarge  it  is,  of  course,  of  the  greateet  importance  todoe^cryiliinj: 
to  eeouTO^e  largest  poseibleoDtput  at  the  eai^ieet  ponihle  time. 
From  ibis  point  of  view  I  believe  it  would  be  tho  best  and  safest 
policy  Co  start  at  onoo  with  a  charge  of  6d  per  anil,  the  chnice 
whicli  is  now  made  over  nearly  the  whole  of  Ijondon.  tn  ibis 
••liniale  ol  output  and  oa«t  I  hH\c,  as  before,  omitted  tho  arc 
lights  entirely,  as  I  prteuuie  that  tlia  stroot' lighting  will  be 
carried  out  tor  )-ouit<('lvea  at  coal  price.  Tho  rate  (uild  by  tbn 
CorporotiaD  of  the  City  of  London  ia  £V7  per  annum  for  eaub  arc 
lamp,  including  Irimming  and  the  oepply  of  oarbeiie ;  no  doubl  it 
might  cost  you  •omewhat  Ions. 

.  Pteif.  Kennedy  oonclndes  by  giving  a  list  of  abreeta,  etc,  in 
wUsA  tl  SmpropoMd  to  l»x  dJstrfbuting  isabif;. 
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BUSINESS  NOTES. 


Cs^Mtewn.— Telegtsipbic  oomuuntcatioD  bee  been    restored' 
between  Cajietown  and  Victoria. 

Pailgntoo.  — An  electrical  Arm  has  written  to  the  Local  Bowd 
offerin;;  to  light,  the  town  by  atectrlclty. 

Weaters  and  BrajlUaa  TeloKrapli  Conpoay.  — The  leoeipU 
(or  Uie  week  <nded  Sept«'iil>or  '2:2  were  l":!.'.?j:t. 

Weat  BnJM.  —The  Town  Council  has  deferred  the  consideratb 
of  ilif  ijiuMimn  of  clecl.iic  lijflitind  for  »ix  tnontba. 

Clarkenwetl.  — Tiie  V^etry  )iiiv<<  :<M^lin«il  to  grant  an  oxtenaioa 
of  time  ioi  the  completion  of  the  eleclriu  light  station. 

Oroveaenit,  —The  Mayor  Iws  interviewed  the  PoHl,rruu>tnr  with 
a  vkiw  lo  nil  »II  nighi  iclographic  service  bMiif  inHituted. 

Cnba  £nbiDaiina  Tolecntpb  Campany.— Tbc  rcooipU  for  the 
aoonth  of  September  were  J.'293  loo*  than  for  tho  oorrcspandiag 
period. 

Dtroet  Spanlsb  Tel«Eivp>>  Compaay.  ~Th«  reoeipte  for  tJie 
month  ol  Seiiieiiibor  were  £MB  leu  tban  for  IJio  correapondiiig 
perloil- 

Boatem  Tale«rap&  Company.— Tho  reoeilite  for  the  month  of 
^pienibor  worn  ir.'hl.lXiT,  sa  against  £55,TI0  for  the  oorreepoadlng* 
pstlod. 

NortbamptoD— Therurveyor  to  Ihe  County  Council  rejwrted 
hut  week  Ibnt  the  putting  in  ot  the  electric  light  la  tbo  judges' 
lodgings  hod  cost  £^X>. 

Bayewalar.  —  The    Wesleyao    chai>«I     has    been   doctric 
equipped   by  MeMrR.   Money  and  Nooli,  Ihtn  being  73 
doscitnt  lorajia  iimlnllcd. 

PlMit  Wanted.- The  Northern  Co-oporativo  Company,  ol  U, 
I,.och -street.  Aborcleon.  rcituire  oilbra  for  aupj>lying  boUor,  cogtM, 
dyititnio,  and  atiicr  oloctncsl  plant. 

Sliuatlen  Vaoasv— An  elsetrioal  engloner  Is  required  for  tbe 
training  ship  "  Shsftoabury."  off  <.iniya.  Besei.  Particulars  will 
be  found  tn  our  ndvorCisemeiiC  columne. 

Tsaders  Beqnired.— The  Riven  Committee  of  the  dty  of 
.Manubuater,  na  will  be  Men  troni  our  odi-ertisemont  oolnmnsi 
invite  tendon  for  the  supply  and  fixing  of  electrical  pbmt. 

IsllBxton.— Mr.  Albert  l^ray  informs  us  that  he  is  no  longer  oca> 
iiM^ieil  with  tli«  Hoime^io-Hoose  Compaiiy,  having  been  ap|>oJnt«d 
oleftiiful  enj-rnetr  to  the  Vestry  of  St.  Mary,  leHngton,  N 

Wandswortti  — Tlio  Vostrv  have  granted  on  OKtcnuion  of  aix 
iiiuiiiiie  lor  the  (.'oiiiitv  of  London  Eloctiio  l.igbl  Company  to 
comply  with  tbu  seventh  eection  of  the  provtsicinal  order  ia>u«)  to 
tlicm. 

Henley's  Telograpli   Werta  Company,  Umltod.  — We  nnder-j 
slHiid  thill  ilii'titciid  usrtsnls  hmc  lieen  [Kinted  lor  tbo  half  yeorl: 
interim  itiMileiid  on  tbe  prefeienro  i-haics  st  tho  rata  of  1  perceae 
jici'  annum. 

PnUiaia.— The  qUMtion  of  providinit  a  telepbooe  for  iJie  Veat^ 
hiu  bovii  raforrtKl  U>  the  Town   finll  Committee  for  conalderstioo.^ 
Tbe  Vwtry  ore  «iic|uirlng  about  tho  position  of  other  local  auUM*1 
ritiea  lu  regsnJa  ulectrio  ligliting, 

Hoallagilon.  —Tho  Boai-d  of  Quordians  have  autborised  tbe 
chiiirti.ii'i  til  sign  »  [Hitititin  which  is  to  bo  presented  lo  lbo  Coriio> 
rntiuii  ol  KHU'ijiiixtiill  ifijuonrliig  tlmt  tho  tlro.aoglao  station 
oonnuctcd  with  Uit>  N'litiiiiml  Teli<[ilione  iiyHl^m. 

WlUoaball.— The  I/:h<:iI  Itiutnl  hnvo  IniCructed  thoclerk  lot 
e<nquiries  ai>  to  wlivi.hfir  ilie  aiitliarltios  would  connect  Willon 
by  tele|ibone  with  WulverliHriiptoii  snd  VVslnsIl,  in  ordor  ihet  tb^l 
brigades  might  be  summoned  iu  ooae  ol  a  fire  occurring. 

AppolBtmeat  —Mr.  Lee  has  boon  nppointod  engineer  to 
Southampton  Kloctriii  Light  and  Power  Coiiiiinny  la  the  tiUcai-^ 
Mr.  K.  A.  Scott  Moncrifr,  who  bsis  left  lo  join  Messrs.  Kllbum 
and  Co.,  tho  Calcutta  agenta  for  Uesera  (TitMspWn  avd  Oy,, 
Limitxiil- 

Sboredltoh.  —  The  Kloctric  Ufilitiiip  Committee  of  the  Veslry; 
hare  r«|uosteil  MuKxra.  Manluve,  Alliott,  and  Co.  to  report  la> 
£\0.  Ida.  on  the  cmt  of  burtiiiii^  2(I,Chxi  tout  of  dust  per  enaam^ 
with  a  TlcH  to  the  rcHuUing  heat  being  utilised  foreleotrio  lighlb 
pHr|»o»es. 

A  Largo  Blaat.--A  hagemaas  of  rock  has  been  blaswdat 
riliiorwlc  l^uaniti  at  I.lanboris.  \0  tho  preiMirstions  for  the  gi .  _ 
lilsirt  wnin  cftiTlod  on  by  the  aid  ol  the  oloctrie  iiRhl.  an  inatalla-J 
tion  boiiit:  vrwi^d  on  the  sjiot  by  tho  British  Rloctric  Light 
Com  puny. 

City  and  Sentli  Lendea  KaUway  Company.  -The  receipts  (or, 
the  tiook  ending  October  I  were  £T9S,  neniiiBt  £71^6  tor  tbe  soma 
period  Isxt  yiwr,  or  an  incresw  of  £9.     The  total  rocoipta  for  th«l 
second  half'j-tttr  of  1893  show  an  liicreese  ot  £4<in  over  thoae  for 
the  eorrwpunrling  jieriod  ol  1862, 

Tslagrapky.  —  An  agroomont  ho*  been  signed  whereby  tele- 
graphic cnmmunicAtion  Is  to  be  established  betwnen  LUndyssul 
nnil  Llniigrniiog.  Operetlons  will  commohco  In  the  spring,  lb 
has  also  been  decided  to  eetabllsh  telwraphic  cnmmunii'Ktion 
between  Llandyasul  and  Velindr*,  Llangeler,  C-srniartbeiiphire, 

Uaali  Lighting.- The  new  buildings  of  tho  London  and  Mid 
land  Bdnk  iit  Bnullnrd  have  boon  equipped  with  the  eled 
light,,  there  being  inetalled  45  16*c.(>.  lamp*.  Tbo  lastallstion  1 
been  put  up  by  Uosere  Koaling  and  Uatthows,  of  Bradford,  s 
tho  fitting*  have  been  made  anil  nupplied  by  Meeare.  Hunt, 
Birmingham. 

Bra^ian  Snbmartn*  Telegraph.- T1i«  t>iroctor«  of  this  CocD- 
jMuiy  recominond  u  tinai  dividend  ol  3t-  ptr  itbarw,  making  6  per 
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Mot.  for  tha  ytai  eciiied  June  W,  itcd  a  bonu*  of  I*,  per  ahtre 

Sbotfa  tu  fro«i,  lenviiig  u  bikiance  of  £10.033.  out  of  which  f'.OX) 
[U  bMD  ^BC«d  U  rcicrvc.  inctonnint;  thnt  fund  to  £6.lK,lt|A,  and 
£1,633  beaux  c*iT)od  lornnitl. 

Vsrk.— TIm  Teohnitsl  Inntruction  and  Publio  library  Committoe 
ol  lli«  Town  Coundl  hnvo  nKrced  to  the  liichling  of  tho  InntitaM 
bnilding  by  cl«cuidtv,  luid  thay  »tk  the  sanction  of  lh«  Conncil 
to  lbs  nocflptonco  of  th«  t«ndo[  of  MeMrH.  Beiinoii  ntid  Co.,  of 
London,  for  curyln);  out  tliv  iririni;  of  Che  building  in  connection 
bhorowiih  for  tho  tarn  of  £'J\t. 

dccnied  to  pU™  (,wo  electric  lij^le  of  52  c.p,  in  front  of  ll'«  luiihe 
VhM  t>  a  mtxliftriition  of  the  Bpecitication  of  tho  iMiitrat.*t,  und  tJii< 
iDOv«r  of  tli8  iinjpoNil  at  a  meeting  of  tho  irommiMioneni  said  he 
WM  aim  that  Mocsni.  Dno-ion  and  HantnMnd,  tho  eontncuira,  who 
<irer«  oblj^cing  people,  would  coimont. 

OBRUrbvry.— The  foUowing  report  of  tho  Electric  Lightinir 
CommitMe  waa  adopted  >C  a  inootinfi  of  the  Town  C^onnc^il  Inat 
weeli:  "The  eommiticic  rct^nmmiind  ilmt  a  letter  be  written  to 
the  Board  of  Tndc  ittttini,-  thut.  the  Council  ore  iivrfvctly  latiiAed 
with  Um  atop*  tho  C'Hutcrbury  Bleotrioity  Supply  CompAoy, 
limited,  are  talting  to  oarry  out  their  agreement  with  the 
CounoH." 

Tweednentn.— TheMtwin[l1»  of  UtMra.  Allan  Bro».  hav«  been 
tilted  Ihioii^hout  with  the  ulectric  lishl.  A  {"uraoni  steHm 
turhino  und  dynnrno  of  '25  b.p.  luupliea  tno  eloclrlcal  *«orgy,  nnd 
altoitethor  iri  tlic  vurioue  »hop>  antl  ofBcea  thora  are  nearly  SOO  In- 
DaDiIcaceiit  livhtE.  Tho  iiistAlUtinn,  which  M  the  Urat  d  th«  kind 
in  the  Beru-iclt  dlatrict,  ha*  been  carried  out  by  MOMra.  A.  A.  C. 
Swinton  and  (^. 

rtciare-LlKliUBS.— The  contrnct  for  the  clontrio  liirhtinjj  in 
coiiDcctioo  with  Mensr*.  A^now  and  Son'*  plctura  -  i^lory  in 
MftRoheBter  ha*  been  ifivmi  to  M«Mni.  Drake  and  Corham,  whom 
MaRcbe««r  branch  1*  cartyinu;  out  the  work.  There  will  be  nbrnit 
100  li|{bt«,  and  a  fpeclal  feature  in  chta  caae  will  be  the  rcflectori>. 
the  oontrMtore  taking  paisa  to  obmin  Iho  bout  poBHibleeAiKt.  Mr. 
Walter  Leake  i*  the  eonaultmic  eni[iaoer. 

LowiabuD- — The  BoAti3  of  OiiardinnB  hnre  conferreil  with  their 
archilcct,  Mr.  Harvloii,  ax  lo  the  ligliling  of  the  new  infirmary. 
Mr.  nar«ton  eatinmleii  the  coat  ol  inntnlling  the  eleolrio  light  at 
£G.fX)U,  nnil  put  the  coat  of  ila  miuntenanca  at  about  the  mme,  or, 
perhnpa.  a  rather  liighei  liKiiro  than  for  gnu,  which  ho  calculated 
to  amount  to  £'2iu  per  annum  for  liijhtlni;  parpoio*  apart  from 
coolting.     It  waa  decided  M  lit-ht  the  infinniiry  by  r"*- 

Moriey. — The  Corporution  are  pteparcd  to  receix-e  iiarlicubtni  of 
•clienua  tor  the  electric  lightinKoi  the  Town  Itall  and  the  borough 
genenlly.  A  premium  of  £1(X<  will  he  nwnrdod  to  the  >ch cine 
•elected  by  tho  (^uncLI  iu>  tho  ntoat  iitiii»hle  for  tho  rrjinti omenta 
of  the  borOD)(b.  T'Unx  mid  {.wrticiilare  are  to  be  aenl  bnfor*  I*t  o( 
Docombor.  Acoriy  of  the  comlitLOno  of  tha  competition  will  bo 
forwarded  on  Kppliuation  to  Mr.  H.  Itorrough  Hopkins,  town  clerk. 

reBtTFo^.—Thc  dork  to  tho  Local  Board  read  n  letter  tatt 
week  from  Mr,  W.  PoKlcr  (UKgeatlntc  that  t^e  Board  ihould  have 
eJeclric  Inmpa  Hied  in  praminont  places  In  the  town,  the  coat  of 
whieb,  be  (houicht,  would  he  about  £10  each,  excluiiivo  of  HxinK. 
AdlacoBclon  ensued,  at  tho  clone  of  which  the  matter  waa  poat- 
poned  for  a  month.  The  Chairman  remarked  that  li«  did  not  tbink 
they  could  use  electric  lompa  without  the  oonaent  of  the  gae  and 
water  company. 

Klootrie  UxlitlBf  of  Derby.— The  cenlntl  station  Ih  now  prac- 
tkutlly  c>>ro|itoiv.  mill  will  tw  loruially  atArleif  next  Tue^lay.  The 
oi'Ciuuvin  in  to  liu  celebrated  by  a  banquut  at  (he  Royal  Uo(«l, 
ipven  by  the  Mayor  (Mr.  Cauncillor  MartKli>n,  J. P.).  Ptevioua  to 
the  han((uot  the  olayor  and  <'orpo ration  will  proceed  to  the  electric 
lighting  fltation  in  Fullitroct,  where  tho  coioinony  of  ilarltng  tho 
■tation  Hill  bo  jioi f ormod  hy  Mr.  Manuion,  A  muout!i">r  uUKlucer 
hna  not  yot  hnrin  npjioinleil. 

KlasatoB'OB-Tbamoa. — Tha  (.^atporation  invito  tonden  for  the 
nlor^tnc  liKhtici).'  of  the  Town  Hall,  pubUn  nflieDa.  library,  and 
GOiittH.  IjpecilicMtione  and  tonD«  of  Icrnrlvr  may  be  obtained  at 
tbe  town  olerk's  ollioe,  Clattum  Ucuse,  Ki n k« Ion- upon -Thamoa, 
when)  plana  nay  he  sue  n,  on  payment  of  £1.  If.,  return  able  on 
receiptof  abona  fide  tender.  SoaJed  tendera,  onduntod  "  Public 
BuiloinKa  Eloctric  LiKhtine.'  inuat  bo  dclix-ered  at  the  oSice  not 
iottor  than  to-morrow,  thc'th  ipat. 

Dudley. — Alderman  Bogott  mt^olianiKl  atameelln^of  thvToirn 
l^uncil  on  Tuesday  liut  that  rcctintly  a  local  maiiafacturer  haid 
introduced  tho  oloctrlc  lij(ht,  and  ho  thought  that  it  might  be  an 
incenUvo  to  tho  Coancll  to  go  mors  thoronshly  into  tho  matter  of 

firovldlne  the  town  with  a  timllar  li){ht.  They  were  obtaininfc  nil 
nformation  they  poaiiibly  could  in  older  to  Introduco  a  coinpetitivo 
light,  and  they  hoped  to  be  prepar«d  ahortly  to  givit  tho  Council 
eome  niefal  portieuUra  in  reganl  to  tbe  matter. 

TasBton.— A  epecial  meetlnv  of  tho  Town  Council  wna  held  on 
Monday  to  receive  and  conHlder  ■  rejiort  of  tho  Electric  Ll^ht 
ConmHtW,  to  aflix  the  aoal  of  tbe  botttuf^h  to  tha  contriu^  with 
Uie  electric  light  company  for  the  purchaM  of  the  works,  and  to 
make  arrangeimeDt*  with  reepeot  to  the  new  Ioluim,  The  couiinit.t^e 
Nrporteil  fuTtber  that  they  hod  had  an  intervieu'  with  Ur.  Fleming, 
who  wooid  report  fully  un  various  ■nbiccts  when  he  hod  Hiii- 
alderod  the  information  which  ho  hod  obtuinod  from  the  oSciab. 
Thii  rcoLimmcndationi  of  the  committee  wcto  adopted. 

W«M  Colder. -Tho  cercnMny  of  tnminK  on  tho  eloctric  light 
took  plncn  rooontly  in  the  premiaca  of  the  local  cooperative 
Micioly.  Tlio  society'*  plant,  whicli  Iia*  h»on  in  nac  tor  tlio  )iaat 
four  ]-oa[«,  a  now  enlaiKed  no  •«  to  form  a  central  atation  for  tlio 
dii!tribution  ol  the  pigbl  thtougboul  the  dietrict.  A  largo  dynamo 


of  the  Elwell'FWker  type  is  used  dnrlng  the  day  to  tranamit  ' 
power  1^  overhead  wiree  to  molore,  wlik'h  in  turn  drive  machinery 
bcloDjiin^  to  the  society,  and  in   the  ev-ning  the  whole  ol  the 
aoclety'a  proniiacH  are  lighted  with  arc  und  tnoundescent  InrnfM, 

Llcbtlng  al  Lombaili.— The  ((unition  of  lighting;  tho  wurkhoueo 
by  electricity  waa  again  coiiMdorod  at  a  tnooilni;  of  tho  Board  of 
(iuardioni  loat  week.  In  oiiilition  to  the  achome  propoundod  by 
Mt.  I'rooce.  that  gentleman  now  oeticnateil  that  fiiurhnllori,  ooatinfC 
Xl.tiUO,  would  be  reiiuirod  for  electric  and  other  t>iirpot«a.      At  the 

DvioiM  ordinary  meeting  of  the  Board  Mr.  Luke  inuved  Ihut  tio 
[ her  Action  be  ti^en.  lljion  revuniini;  theconntderalion  oifthie 
irmiuiii  liuit  otoek  the  chairman  put  it  to  the  Board,  and  it  wai 
(Vin-iu-l  without  diacuniou. 

Ipnrleb.  ^At  a  ineetlae  of  tho  Paving  and  Lighting  Committ«a 
of  the  Town  Council  laet  woeh.  the  chairman  aoi*'  that  the  aob- 
committee  bj)  to  electric  lighting  hud  arrived  at  the  concluaion 
that  it  would  be  unodviaoble  to  C«ko  any  i-tcii  to  apply  for  a  prO' 
nuiannl  order  in  tho  next  leasion  of  I'arliument.  und  therefore  it 
would  be  well  to  lot  tho  matter  aland  over  for  u  few  montpha.  In 
Uie  curly  part  of  next  year  thoy  would  rccommoiid  that  a  report 
ahould  be  made  to  tlie  Council,  and  that  would  involve  the 
neowaily  of  appointing  eome  «kltlad  jicrten  to  ndviao  thotn. 

Orest  MUeenden.— A  mooting  waa  rocentJv  held  to  furtlier  eon- 
aider  whether  the  Lighting  Act  ahonld  he  admitod  in  the  diairiot 
compriaing  the  villo^  only,  and  aI«o  to  conaldor  a  propoaition  of 
tho  Brttiah  Voltn  Electric  (tloiv  Lamp  Coinnany,  to  provide  kD 
the  plant  and  lit.tin);*  nt  their  own  oo»t,  and  alw  to  provide  13 
•lectric  light*  each  night,  from  September  to  March,  for  all  houra 
from  one  nonraftor  aunaicit  to  IOlIS  p.m.,  on  condition  that  the 
chaif-e  to  the  tillage  ahall  not  exceed  i.lA  per  year.  There  wut  a 
Iari;e  attendance,  and  it  wM  rotolvod  to  accept  tho  propoaition  of 
tho  company. 

LaamlnKteaL— Tlio  Vioar  propoaod  at  a  meeting  af  the  Veatry 
ln?t  ivmk  that  the  pnriiili  church  should  bo  lighted  hyeleolrioity. 
There  were  many  complainte  about  tbe  Itghung  at  preacntt  and  n 
genoroua  pariahionei  hod  offered  to  ndvunc*  a  loan  of  £250^  free  of 
inlcrcat.  for  tho  purpoae  of  covering  the  uxpentM  of  tha  uialolLt- 
tlon.  lie  propoacd  that  tho  offer  bo  accepted,  and  the  work 
procdcilml  wliJi.  Mr.  H.  Ford  aeconded  the  resolution.  Mr. 
WhitvhociM  etAled  that  tbe  electric  lighting  company  offered 
terms  which  would  make  tho  coat  a  very  Iittlo  more  than  that  for 
gns.     The  resolution  woe  carried. 

Woreeetar.— At  the  moetlnf;  of  tho  Board  of  Guardian*  the 
Building  Committee  recotumeoded  that  inatmctions  ahould  be 
given  to  obtain  aa  many  gav-brackulH  iu>  might  be  rc(|iiircd  for  tho 
haflementof  the  new  workhouao.  Mr.  VVinwood  com iilainod  that 
thoao  wore  not  provided  for  in  the  uatimute,  and  said  (hat  every- 
thing wan  done,  by  undni-oatlmating  tho  gu  ro(|uired.  to  curtail 
the  eipenae,  and  to  run  up  tlio  oaumnted  coat  ol  electric  lighting 
by  Including  everything.  Mr.  Rdmonda  aoid  that  it  would  be 
found  in  the  end  that  tha  gaa  would  not  coK  mora  than  what  waa 
tHtininted.     The  recommendation  waa  adopted. 

Fortlabeaa.~In  reply  toon  odwrtlawnont  for  lighting  tondora, 
thim  lenders  hate  been  received  by  tbe  Local  Booed  fordoing  the 
work  by  eleolricitv,  by  oil,  and  by  fsaa.  Ha  electrical  Moder 
BUggnled  the  purdiooe  of  plant  to  the  amount  of  £l2,tlii).  The 
oil  londer  waa  oaid  to  work  out  to  £2.  ta.  0d.  per  lamp.  The  oiTer 
of  the  Portlohcod  lioa  Company  waa  tS.  Ht.  per  lamp.  Mr.  Davie 
■aid  at  a  mooting  of  the  Hoard  laat  wook  that  ho  thought  tboy 
would  before  long  ace  einctilclty  Introduced.  Koynabom  waa 
wonderfully  plto^  with  il>  ol<Mtric  tight,  and  it  ccatleM  than  tho 
lighting  ul  I'ottisheod,  where  gnj<  wax  u»ed.  It  waa  roaolved  to 
accept  the  tender  of  tho  gojt  compttny. 

Folk«aMDO.---Thn  Mayor  irentioned  at  a  meeting  of  the  Town 
Council  loat  week  that  thoy  had  rocoivod  a  lottor  from  Mr,  Mark 
Parker,  the  gunileiiuin  who  reported  on  tho  eloctric  lighting, 
aaking  for  a  cheque-  Tlie  »hiii  which  they  hod  agrood  to  juiy  htm 
wsM  50  guineas,  and  he  ehuuM  therefore  nxk  tbat  thla  auni  bo 
ad<t«d  to  the  occoant  for  which  chwiiieH  were  to  bo  drawn. 
Councillor  Pcnfald  niovod,  and  Councillor  Thonigxton  Hecondeit, 
that  tho  money  be  poid.  and  o  ehoque  waa  drawn  for  the  amount. 
At  tho  lamo  mooting  ('aiincillor  Thompaon  aoid  with  regard  to 
the  difficulty  of  llgntmg,  tlint  would  all  bo  obvintcd  in  a  few 
Tiioiit^R,  when  Mii?y  hnd  ■  new  clement  for  lighting. 

Liverpool  Orarhcail  Railway, — Tho  directore  of  tbo  Liverpool 
Oviirhcoi!  Kuilwny  r>>inpany  have  this  w««k  invited  anbscriptiona 
for  'J..'><>il  purirvtuiil  ptefurenoe  ehorea  of  £10  each,  bearing  a 
preferentini  dividend  of  £o  per  cent,  per  annum.  Thi«  ie«ue  ie 
tn  addition  to  CT6;000  in  preference  «narea  alrendy  iwuud  out  of 
an  authorised  £130,000,  tbo  Compeny'a  remtuning  iiuthoriaed 
capiUl  being  t-t.'iO.OOO  In  ardinarv  abara*.  of  which  £,t76.UOO  have 
been  iasuod,  and  CtlXI.'XNJ  in  dobenturM,  £1'25,00U  of  which  have 
been  iaeueil.  The  udditiuiial  capital  (•  required  to  complete  and 
equip  the  northern  t-stenaion  of  the  railway  lo  Croabyroad  South, 
Seoforth.  autboHied  by  the  Act  uf  tt^i,  and  to  provfdu  luhiitianol 
rolling-atock  and  now  atationa. 

Sondarlaod.  —  The  i]UMlion  of  dectric  lighting  waa  conaidnrad 
by  the  Highwaya  UnumiltflO  of  the  Corporation  loat  week,  when 
a  rojiort  hy  Prof.  Kennedy  on  tho  scheme  of  ttie  electric  lit|;htiiig 
of  some  of  tho  principal  atreeU  of  SundorUnd  wo*  preaenled.  The 
report  auggealod  specifieoUoae  for  ptaotv  and  *et«  of  phine  of  tho 
work.  "01070  are  10  aataof  plana,  and  the  Committoe  decided  to 
obtain  3)  copica  of  eoch  at  n  coat  of  £20.  Thoy  oloo  decided  to 
have  cum  plow  •pecifioationa  niad«  out  in  aocordanne  with  I'rof. 
Kennedy's  auggetttiuns.  and  ahw  to  odverliaa  for  l«nder*  from  elec- 
Lricnl  engineem  supplying  und  lixing  lh«  plant.  The  Dunalng- 
alroot  licapital  is  intondod  to  be  uaea  oa  Uie  etatioit  from  wUd) 
tho  eloctnc  supply  will  bo  worked. 
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WrasKun.  —  When  th«  Town  Council  uaomblcd  lut  week  Ui« 
Clerk  uid  ilinc  after  tfae  special  Conneil  meetinf;— wlxn  it  was 
decided  to  (itfai  t.ho  \Vr*xhani  Rloclrl?  Company  £2Sfi  tor  their 
pTOTUtonal  ardar^ht  wnM  Kt  thtt  Corpontion^  parliainontAty 
agmt«  OonMrniag  ili«  mntUr.  He  diil  DOl  wi«b  any  daboM  to 
•riM^  Mid  only  rMd  the  i«I.t«r  a«  s  inall«r  of  inluriDfttloit.  Tho 
■mnta  «tat«d  tiiitt  tbe  protxMiil  woa  without  pm^edimt.  anil  that 
the  purchase  (wuid  oDly  toJtc  plao«  nubjeot  U>  the  approval  o[  the 
fioaril  ol  Trndo  null  tho  t>30al  (iovommont  Board.  He  would, 
now  the  ininutcn  of  tJic  Coa-icil  mmllDE  hod  bcon  comOnned. 
wrlu)  l«  MoMrn.  liOwio  and  Hon,  maklnj;  iha  oRer  aubiMb  to  the 
approval  of  the  autlioritie*  (oentiuiied. 

Glaa«ow.  — Plana  Mid  ■peciflcatjotia  »eo  tn  courw  ol  preparalion 
lor  li(r)it,ing  hy  eJuctricitjr  tha  compulMry  orttt,  on  veil  ua  oeitAtn 
area  beyond  it.  RIentriclty  an  an  lllumlnant  In  boinK  lant^ly 
odoptcd  in  the  warohouiee  and  »liO|.w,  and  aoon  tho  Corporation 
will  haT«  to  liici'otu«  Ibu  |;erieratint;  pbint.  bi  Mr.  Andermn'a 
Polytechnic,  ArcyleotreeC.an  iuBtatlution  of  the  Cniaipltiii  I*iiip  hoa 
bean  comuletwi.  By  mcona  of  30  of  tbete  lightd,  each  ol  1,000  up-, 
two  of  tlie  principal  DoorB  huvo  been  lighted  with  aatistaotory 
efSMt.  By  an  arrnnKomcnl  of  Iho  lainpp  tlia  dark  ohodow  uauulty 
throvn  by  tho  are  litcbt  ha>  bocn  avoided,  and  M  nearly  doa  tho 
liffht  rowmblo  ordinary  dajLght  tbiLt  the  natural  colniir*  of  tho 
fabnnt  arc  fn  no  way  altered  to  the  eye. 

LolooaMr.  —On  the  prteentation  to  the  Town  Couiral  ImI  week 
ol  tihe  balf'yearly  rapurt  of  the  Uw  Committee,  it  waa  mentioned 
that  the  L^ool  liavemmcnt  Bonid  had  approved  of  the  Mbeme  tor 
deotrio  liKhtiBii.  Aldoiman  Lennard  laovod  "  that  «a  much  of 
the  N|Mrb  •»  niato*  to  oleotric  llKhtln);  bo  approved,  and  that  tho 
Gaa  Commlttoo  bo  authorlMd  and  directed  toat  onca  proceed  with 
Mo  arnuiiinnionle  neooMary  for  cnrryini;  out  the  •obeine  wliic.h  linf 
•Ireedj  been  apprured  by  the  t'ouncil."  He  remorkud  lliiit  the 
DMtlitr  had  been  about  lon)[er  than  Uicy  dwrod.  But  the  Local 
(iovernnieDt  Board  h«d  now  aaaotjoned  tho  loon  of  C^.OOO.  and 
the  work  would  bo  proceeded  with  without  unnoooaiary  delay. 
CouociUDr  Billing*  noconded,  and  it  won  atrieed  lo. 

Ab  AiiMJKUiatleB.— Wo  undoraUnd  thut  noj^tlatlonn  faavo 
boon  for  lonio  little  tlrao  ia  hand,  diiil  ar»  tiuw  nlintyt  oiiiiipInl'Bd, 
for  thn  atnaljfainntioii  <if  the  Aouio  Electric  Works,  in  Fenli'iaiid. 
Ktreet,  (litilk  I'liTni,  N.  W.,  with  the  Maiden  oreBceDt  work;  of  Uie 
(■vncral  Eluolric  T'ou'Sr  niid  Traction  Company,  Limited,  the  two 
fooUirin,  juiiiixi  lot^uthcr  under  one  mnnuuontonC.  bcin^  intendiv.l 
to  form  a  London  worki  for  tho  I^octric  Conttr^ction  I'ompciny, 
LimiMid,  where  may  bo  man  u  facta  red  tho  liichtor  and  nuaUoi 
electrical  appliance*  roqulrod  by  tlie  latter  In  Ito  cential-xtatino 
aod  traction  work,  lonvinij  the  dyiiaiaot,  inolore,  and  other  heavy 
detai-li  lo  be  mode  at  WolrvrbaiDptun,  and  alor^^  batMrieK  ut 
Millwall,  The  combinitioa  ouKht  to  be  rory  advantafteouB  t«  all 
caoeocatd, 

Slactrte  ftesulMtac  Ctooks.— A  company  wtabliithed  at  39, 
Viotvriu  «t.rcvt,  WtutuiinBtei-.  and  boarins  the  nomewliat  pr«' 
lentioiiB  vame  of  "The  Induitrial  and  Morcnntilo  Invotttnent 
CoriiotDtion,  limital."  i*  introducing  into  thia  country  a  tymUaa 
of  electric  clock*  which  hait  for  xome  tlino  been  very  ■uccox'tully 
oitoralod  in  BruiiM<i*  and  other  liuporlealoenlreeon  the  Continent. 
In  thl«  arranKOinont  a  niMt«r  dock  eoiidH  a  momsntory  current 
from  a  tew  L«olanohL<  calls  every  bolf-minvite  over  a  circuit  in 
which  are  inverted  n  number  of  mnKDoia  eofh  oetuntinK  a  dial 
throuit''  nmple  meolinniiini.  Tho  nyntcm  ia  proclicnlly  MmilBT  to 
•ame  alreodv  proroolcd  (or  tho  *«l(-windla|{  and  ■ynchroniains  aS 
oloeka,  bub  naa  the  advantoitea  of  ureater  aiinpllclty  and  chcapnoa* 
to  pecomniond  it. 

Farth,  —At  n  laoeting  on  May  I  tho  Coonty  Council  appointed 
a  aub  committee  Ui  "ontjuiro  oi  to  tho  hetit  method  of  mtabluhiDK 
telephonic  communication  between  the  various  oounty  and  district 
officlala,  ln(^ludin|[  the  chief  oonauble  and  members  of  eonatabulHry 
throiwhout  the  county,  and  that  the  Standing  Joint  Committee 
be  mukI  by  thin  irjovliiij'  lo  co  op«iat«  with  the  sub  cammiitoe  in 
their  iavertiKatitiuB. "  Both  the  National  Telephone  (i^ompany  and 
the  I^t  Office  had  been  approached  rGHominic  lormii.  but  the 
rentala  quoted  wore  to  hi|ih  aa  to  be  (|ult«  prohlbltivD.  The  aub- 
conunilteo  report  that  thero  wom  little  hoFio  of  bolni;  able  to 
ealabUiih  tctophnnic  cbinmunioalioii  (or  county  piir|io*o>  until  the 
trank  ryalem  wa*  extended  over  the  county  ^'enuriilly.  They, 
however,  agree  in  oxpreuinR  tbe  opinion  tliat  Kuch  cummuiucation 
■hould  be  taken  advantage  of  for  the  police  and  county  officiaU  aa 
won  aa  it  can  be  got  on  reanonable  teim*. 

Kaa^at,  —When  tho  Rural  Sanitary  Authority  met  laat  week  to 
coneider  a  resolution  to  t*Lke  cIctH  to  proinot«  a  Bill  for  the  trans- 
ferwce  ol  the  rod  and  water  aupply  to  the  ('oiporation,  Mr.  Monk 
houae  aoid  that  some  objectota  talkod  about  the  oloctric  liaht.  and 
that  he  hod  once  thought  that  it  raljcht  bo  introduced  into  Kendal, 
bub  when  it  wo*  conxidored  by  a  coniiuittea  It  wa*  found  the 
oxpenw  would  be  iiuc.h  that  they  could  not  reoommend  it.  Tbe 
electric  lli{ht  a*  a  liuhtinf;  meuium  woa  a  very  long  way  from 
Kendal,  and  even  in  larKo  plocea  it  wu  found  tlut  they  could  not 
supply  it  (or  anything  like  the  price  of  goji.  Kendal  won  not  an 
adrancinK  town,  and  tte  tradoamen  waro  not  like  thoao  of  London, 
Manclieat«r,  and  other  large  nUoM  whore  Ihoy  wanted  plenty  of 
Ughtv  and  oould  ol&nl  to  pay  lor  It.  And  aapposing  they  had  it, 
there  waa  no  town  that  ha  wot  aware  of  where  their  runnint;  It 
hod  ever  interfered  with  the  output  ol  gas. 

UCMIni  M  Dublln.^A  report  concorninK  oxtonaiona  baa  been 
Iwned  bv  the  ElKtric  Lijihtiiii;  t:oininittee  n(  the  Dublin  Corpora- 
tion. The  ooiDmltleo  havo  already  spent  £38,408  on  acoouot  of  n 
■onctioned  loon  of  only  £37,000,  and  tfaey  propoee  to  take  an  aihli 
ttonal  susi  o(  £34.34S,  of  which  £13.000  has  been  already  anthorised 
iy  ell*  iiaaieipai  CoancU.    The  incccaao  ol  now  buaineoa  ia  the 


reason  for  the  extra  outlay.    The  report  oontains  Gtotemonts  ot 
aooounta  legaiding  the  working  at  tho  Btation  for  the  two  iiuart«is. 
from   8ept«mber   to  March.       Tho  total   revMiDe    amounted   to 
£4.245,   of  which  private  oonsumcm  contiibutcd   i:'J,41)().      The 
working  expense*,  after  deduoting  £'24H  for  (utboos  and  oUiec 
■lorae  In  hand,  were  £374,  thua  leavinK  t>  balonoo  to  bo  carried  M 
the  net  roranuo  account  of  £869.    This  oredlt  U  chon^  into 
debit  ot  £194  by  the  paymenta  of  interest  and  NdempuoD  to  It 
Commiaaionera  ot  Pebllc  VYorks  and  ot  blie  inUireet  on  the  faanl 
overdraft. 

A  "BerolvUiK neooUea  BnRlae.'— What  b  termed a"reirolving 
ronrtion  etinino  "  ha<  been  dovised  by  Mr,  A.  Morton,  at  Gloagow. 
One  ot  twoeugine*  coniplotod  haa  beon  tooted  by  Prof.  Bart  and 
Mr.  Henry  A.  Mavor.  Tho  on(;liM>t  liavo  been  ereoled  In  the  works 
of  Mcasra.  Campbell.  Smart,  und  Co.,  Old  Dumbarton -road.  On* 
ia  canaoetcd  direct  with  u  lai^o  8ehlci"  (an  and  the  other  with  a 
high  ■[lood  dj-nnmo,  Tho  former  run*  at  alwuc  1.200  and  tho  lattw 
at  aboot  4."X)(1  rovoiutiona  per  minutP.  Tho  on^no  and  dynamo 
are  bolted  vii  thiiianiobcdplnto.  and  tho  dynamo  Isconncctcd  with 
a  seriea  of  incondMOont  lamfx  to  lu^t  oit  an  ek-ctric  lirako  to  the 
eu)(ine.  In  the  circuit  thoro  aro  Cardow  and  otEior  voltmeter*, 
and  alao  aminelorB.  It  i»  r.liis  enj-lne  that  ha*  boun  reported  on  by 
Prof,  ftarr  and  Mr.  Mavor.  In  tlj«lr  report  thoy  any  i  "  Thereaalte 
hero  lejKirlod  »«;ra  to  indicuto  tliab;ooniiideriiblo  IniproTement  may 
bo  eifioctod  from  hiabor  spood  ond  bolter  vBcunin,  and  further 
»\porim«ni«  in  the  dlroclLon  of  *till  further  dcvuloplni;  the  Idea* 
embodied  in  the  present  form  of  engine  ate  likely  to  reeolt  In 
greatly  improved  economy." 

SaitsToea  Polyteehttle.— By  the  end  of  this  year  BatterMa  will 
bu  in  f  H.iuit<>uiii.iii  ijl  a  line  polyteehnie  Inatituto,  It  stands  iott  OH 
the  Torffu  of  BallnrfOB  Park.  Tho  buikling  la  enricfaod  by  10 
■tatucti  rcptictientin;;  tevpeotinely  Architecture.  Sculpture,  P^t- 
injf.  Engiaiinit,  Muaic,  Poetry,  Cbemistry,  Electricity,  Mathe- 
matics, and  bngincoring.  On  the  right  of  the  ontraneo  b^ 
luwsing  into  tho  building,  ia  the  odminiKlrHliTo  de|iar«iiMnt — 
Dnijutry  oIGce,  secrotocy's  olfico,  council-room,  cturks'  room,  and 
aforcs— ond  a  ftietrate  electrical  Ijibomtorj-.  There  is  on  the 
ground  floor  an  engine-room,  fitted  with  Kobcy  compound  enginea 
of  obout  120  li.p,  The«  eugiuca  are  necessary,  from  tho  fact  that 
mechanical  and  electricul  engineering  ore  to  bo  amnng  the  chief 
subject*  of  technical  in*truction  bore,  as  they  are  among  tbe  prin> 
cipol  Industrie*  of  tlin  dlatrict  of  London.  BtHidee  these  stekm. 
cuKuim.  there  io  a  IL'-h.ti,  gos-ongino.  which  will  be  employed  In 
driving  two  dyniiinos,  wUii  u  eJi|Kicily  for  aupplying  1,100  light* 
about  the  ioBlituUi.  Thiv  eloclrionl  installation  luu  been  entrusted 
lo  McAirs.  J,  G.  Stutter  and  Co..  ol  Vicloria-stroot,  Wo«lminat«r. 

SIUorDoy.— A  moctinK  of  tho  Town  Com  misAionen  wa«  to  have 
been  held  on  Mc^ndny,  but  a  quorum  not  huvinK  attended,  no 
buainess  was  triinsiiol^l,  Monil»y  wii*  tho  day  for  holding  the 
monthly  mooting,  and  various  importtLnt  niatier*  would  oome  on, 
Including  the  public  lighting  ((uoelion.  At  urownt  thoro  ia  a 
Strang  rivalry  botwoon  the  goa  Icaacen  and  th<^  eWtnc  light  com- 

Cy  on  tho  public  lighting  quoation.  Not  hing  niiice  the  goa 
MS  and  tite  electric  light  company  tondorod  for  the  lighting  ol 
the  town,  the  former  st  i:!>'^.  lO*.,  and  tho  latter  at  £M).  Tlie 
majority  of  theCommtsi?ioner><i>r«*oiit  at  the  mooting-  atluulof  the 
Commiisionori  who  voted  — nppiMired  lo  Imve  ijiven  tho  coutmct  to 
tbe  gas  people,  natH-ithftunding  the  iliJrerenoo  botwocn  tho 
tenders.  The  electric  light  people  allpge  iufonimlily,  and  served 
a  notioo  on  the  town  clerk  and  ihc  Coinmiioiuners'  solicitor, 
cautioninj;  them  not  to  porfoct  tho  contract  for  tbe  Kf,  Tbey 
ul"o  Mtrveil  tiottce*  on  Mr,  Leonard  and  tho  chairman  from  voting 
on  tbe  lighting  questiuu.  they  being  slioroholdcra  in  tho  goa  com- 
pany. Since  tbeoerviue  of  these  notices  the  Commissioner*  who 
arc  the  avowed  aupporters  of  gau  hu>'e  not  attended  a  meetln|[, 
and.  it  ia  said,  are  not  likely  to  until  the  natter  is  settled  one  way 
or  another. 

CamkerweU-  —The  VoAtry  hud  placed  before  thorn  lost  week  by 
Mr.  VVjllncc  a  rojJort  from  Mr.  Mnnville  with  rvferenoe  tO  a 
schema  for  the  introduction  ol  t)io  cle«tric  light  in  the  parish. 
Mr.  ManviUe  |K>intod  out  in  hi*  reitort  tho  bMim  that  wonld  be 
neeesesry  lo  be  tAlcon  by  tho  Vestry  should  they  deeire  to  apply 
for  a  provisional  order,  tho  imtiinaleil  cosr,  of  which  would  bo  atoub 
£800.  With  rognni  to  this,  action  must  be  Ukon  almoat  imme- 
diately. A  conimitlve  of  tbu  Vostry  B|)ecU!iy  |K>inled  out  that 
part  (M  Mr.  Manville's  re|>ort  doiiling  witli  the  utdisation  ot  the 
ashbin  refuse  for  the  production  of  the  oloctricol  energy  rM(<tif«d. 
Tbey  recommended  :  "  [•)  That  tho  Vcatry  conridor  the  rauoit  of 
Mr.  Msnville,  and  AxaUinefora  public  lectura  by  that  gentleman  | 
and  <A)  that  should  the  Vestry  desire  to  proceed  further  to  this 
matter,  a  joint  committee  of  S4  mdmben  be  appointed,  cooslMlnj^ 
of  an  e<iu4>l  number  of  mombom  from  the  following  (our  standing 
committee*— vin,  the  (lenoral  I'urpose*,  Seworw  nnd  Sanitary, 
Finance,  and  Plant  and  ScavonKing— to  report  further  thereon, 
and  recommend  to  the  Vestry.  Aflor  some  discuasion  it  was 
decided  to  moke  arraogonenta  with  Mr.  ManviUo  to  give  a  lecture 
as  early  as  [KHBlble,  any  further  *I*p  bo  be  a  matter  of  future 
oooHderaUon.  - 

Baolay. — Tbe  Blootric  Lighting  Suh-f'ommittoe  of  the  Town 
Council  recommended  on  Weduoaday  that  tho  committee  f'"f"1'* 
be  emiMwered  to  obtain  xeparate  tonders  for  the  eleelrie  llj^t 
wiring  and  fill  ink's  rwjuired  in  all  tlie  buildings  of  tbeCteporoUOn, 
and  to  make  application  to  the  Local  Uovemment  Beard  tor  per- 
miaaion  to  borrow  tho  money  required  for  such  irork.  The  borough 
surveyor  havme  reported  that  it  wai  doiiinblo  lo  exorcise  the 
0|>t!on  providoa  in  tho  conti'sct  enlorod  into  with  the  Brush 
Llectrlosl  Engineering  Company  for  the  Cor|>orai.ion  to  determine 
whether  Ihe  company  shonld  provide  tho  fourth  set  ol  generating 
plant— vii.,  boiler,  engine,  and  dynamo— at  a  cost  ol  £1,S00,  or 
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«xp«nd  that  Amount  in  •leetrio  ligfat  ■trMtmMnsantlikfiiiLirMnanoM, 
tto  mb-«ouiiDit,t««  remmmoni^  Ibsb  Ihs  C-ouTicil  iilioiild  give 
noUoO  to  bbo  Brush  Compnny  of  tboir  intaotiun  to  rnjuire  Ihe 
•mottlll  RpeotGcil  to  bcciiicnii«l  on  ntrixit  miiina.  ptE. .  inntfliul  of 
g«ii«ntin|[  plftnt,  nnd  thnl  the  boroufih  aurvoyor  be  initructod  to 
•Dbmh  pLuin  for  the  propoaod  miiln*.  Mr.  T.  Vf,  Harruon  movod 
bh«  eonnrmittion  ol  t.ho  ininiitM,  raioArklng  thu  th«  tniMllAi.lnn  of 
ttiB  elwlrio  liKlit  *•*«  prosnealtig,  a,!)!!  he  b«ll«red  that  they  wniiM 
be  ahi«  to  nipfily  the  lif-bl  withm  Iha  nezl  few  munthH.  Af  C«r  a 
brt«f  dUcawion.  the  mutioo  wmi  carrwd. 

tor  Steatrl«  LlKbtlut.  — TliA  Finanoa  Commlttoo  of 
Council  on  TucmIaj  reporlod  lu  (ollowa:  "W« 
tbftt  we  haT*  been  fn  comineiiicBtloa  wttb  tlie  Lords 
ot  Her  Mujusty'e  TreAaur^  with  reference  to  the 
period  over  which  louna  for  eWtri?  ll^htinK  purpouM  nhould  b« 
Bprtod,  And  have  now  reooivod  a  reply,  dated  July  29.  1803,  in 
which  Ihcdr  lord>bip<  accept,  the  view  urvcd  upon  thoir  coneidera- 
Uon  with  roKord  to  the  abnolalo  nenojulty  of  nil  appliance*  and 
irark  in  connection  with  electric  lighting  batne  kept  in  a  tborooghly 
efilciant  condition  to  mriorm  ite  worfa,  and  tue  aMuranoe  that  the 
Couocll  would  be  advieed  by  tie  praf«e8iona,l  udjcen  on  every 
^iplJcation  for  a  loan  for  electric  ligntinK  putpoeeii.  no  that  if  any 
oenidilerubto  portion  ot  a  loan  wu  for  *hort-iivod  tiurpniw  the 
t«rn)  for  that  portion  would  be  eonaidorod,  and  the  circumetancoa 
of  ouch  C&90  taken  into  nccouDt.  Subject  to  theto  obMrvatlona, 
Troaaary  afcroe  thntin  the  00*0  of  loananf  this  olaae  the  whole 
lal  coat  niny  bo  taken  inlo  aocoiliit  in  filing  tfae  period  of  re- 
pIVmeiit.  ftnd  that  ropnyraeiit  Toay  be  epread  over  such  period  ol 
vear«,  not  exceeding  SO.  a«  may  eeem  appropriate  in  each  oaw. 
We  are  glad  that  the  Treaeury  ban  eeen  ita  way  to  otcree  to  the 
rwjoeat  of  the  committeo,  »»  wo  eonaldor  that  it  will  (jivo  iiiAroaBod 
UcititicB  to  the  veatrlD*  and  diatrint  bonrda  In  introducing  olcctrlc 
lighting  in  their  diatricta." 

U«btlas  at  Boltoa. —The  Osa  Comnutteo  of  the  Corporation 
met  OD  the  '29tli  ult^,  when  the  procoodlnga  of  the  Elocl.rlcity 
Sab'trommittoe,  which  included  t«ndera  for  tho  aupiily  of  trnn*- 
focmcra  and  undcrBniund  cabloi,  wero  conililored.  The  lender  of 
Moeara.  yicmena  Tlica.,  Umited,  tor  the  euupjy  ot  higb-tenniun 
and  low-tonalon  cables  wm  accepted,  m  was  also  that  of  tbe  Bruuli 
Electrical  BngEoeering  Company  for  the  supply  of  trnnaformen. 
A  letter  WM  read  from  Mr.  >V.  KeBrax  making  application  to  bo 
allowed  to  withdraw  from  bi»  contract  for  oienvation  work  in 
oonnealion  with  the  new  ctoetrictty  undertaking.  Mr.  Kcariu 
attonded  and  explained  the  roaaona  for  hia  application.  Mr- 
George  Ooodlad  attonded  and  submitted  a  lender  for  the  excava- 
tion, conoroting,  and  other  work  required  Id  the  erection  of  the 
KWMTatteg  elaUon  in  place  ot  Mr.  Kcarn«,  at  tliu  price  named  in 
Ht.  Kearna'a  tender.  Tho  eammittoc  nerood  to  accDtii  Mr.  Ilood- 
Ud'i  tender,  and  agreed  to  diachaige  Mr.  Koarna  from  hlacon- 
Iruct  conditionally  upon  Mr.  Ooodind  entering  into  a  contract  In 
writiog.  to  be  prepared  by  the  town  olork.  to  provide  *uIhclont 
auretiM  lor  the  due  cortrlng  out  ot  the  work.  The  tender  of  the 
Stanley  Coal  end  Iron  (>>mpany  tor  the  siipiily  ut  (MwL-iron  [tipe» 
tor  ihe  oablm  wae  accepted.  Mr.  U.  Lee  waa  appointed  elsrk  of 
the  works  for  the  auporviaion  of  the  erection  of  the  new  buiUing* 
at  tJie  generating:  itution. 

Beetrlo  Pumping  Plant. — Wo  nnderstund  that  Mewrs  ErneBt 
Scott  and  Monotnin.  oi  Ncwoutle  noTy^o,  hnvo  contrncU')  with 
the  Lothian  (.'onl  ('ompany,  Newbrittle  l^oilionna.  Dalkeith,  near 
Bdinbuti'h,  for  the  lapply  of  two  oinotrio  pomplni;  plant*.  Tho 
plant  will  conaiat  of  two  compound  horizontal  condonalni;  on|>lnoa, 
each  engine  to  bo  capable  of  giving  12CI  effective  hortB-|K>wor. 
Tho  onginoa  will  actuate  a  mam  countershaft  driiing  on  to  two 
■'Tyne  '  dynamoa,  each  capahlo  of  giving  an  output  of  60,000 
watla,  and  reiiulrln^-  IWi  etlective  hone  power  to  drive.  The 
Mrrent  from  tliuee  dynamoB  will  be  taken  by  two  pnii's  of 
wnionred  cnbleii  to  the  pumpt.  which  are  placed  at  the  bottom 
of  the  pit,  and  each  aat  of  pumfia  will  bo  capable  of  delivering 
200  gallona  of  water  per  minute  agninat  a  head  of  6(X)ft., 
tho  pump*  boing  driven  by  "  Tyoo "  electric  inotora,  «acli 
cennbln  ot  gluing  (1"  offootlvo  hor«6-pow«r.  The  pump« 
wtll  be  of  the  three-throw  ram  type,  the  rame  being 
71tn.   diameter  by  I'.'in,  ntroke,  and  thu  (jencral  deajsn    ot  the 

ftumpe  will  be  in  accordance  with  Ueiun.  Scott  and  Mountwit'a 
Bteet  practice  in  thia  oIoh  of  machinery,  the  pumpa  all 
bmng  tndopoDdont,  with  independent  valvD>box«a,  thua  pro- 
nding  againat  any  poaalble  brwikage  ot  either  of  the  pumiw  or 
valvf-Doxen.  Tlut  inmo  Hrro  are  juet  ootapletin^ ,  an  mentionot  in 
OvrlMaeof  the  22nd  nit.,  for  the  Shllboltle  iWl  Company  h  pet 
of  tlit«e-tbiow  pampd  c.^publu  of  delivering  'JOO  gallons  uf  wale 
par  minute  against  a  heail  of  'Ji)i)ft.  In  itddiUon  to  thia  the  firm 
•applied  about  12  months  lincc  to  tho  North  Soatoo  Colliory  a 
Mt  o(  thre»-lbrow  rnm  puropa  cajutble  of  delivering  SOO  gallona  of 
water  per  minute.  Thcan  pumiM  have  run  daring  that  period 
pneUcally  day  and  night,  and  hare  given  eatienotioD  to  the 
alrooton  and  olRoli^a  ot  the  Cuw|wn  Coal  Compaey. 

KUoMe  Ughtlng  at  Peterborotigh.  —A  special  meeting  ot  the 
PMecborough  Town  Councdl  «-aa  Itold  on  Thuraday  of  but  week  to 
decide  whether  an  t^plication  ahoiild  bo  nada  by  tbo  Council  to  the 
Baud  of  Trado  for  a  provlitionat  order  to  aupply  electricity.  The 
Uqrar  (Councillor  J.  Clifton)  proaided.  For  the  Information  of  tho 
Coiuidl  thoboroogbengmenr(Mr.  (iilll  hwl  preparod  a  printed  re- 
port, which  we  puDliahed  id  our  last  ieeuu,  and  in  which  he  reoom- 
ntended  the  Council  to  adopt  a  central  elation  at  an  estimated  cost  of 
£12,600.  A  deputstiOi>,OoneiBtingof  Measre.  W.  Clarabut.  G.  W. 
Holden,  and  weU>,  waited  on  the  Conneil.  Ur.  Clambut  handed 
in  a  petition  signed  by  about  140  ratopayora  in  favour  of  the 
electnc  light,  and  oaking  tho  Council  to  adopt  it,  remlndinfr  tboin 
tiitib  t^era  woro  rorj  few  towns  of  tUa  bIm  which  had  not  electric 


supply  alAtions  at  work.  Mr.  Holdon  aald  he  wna  ven-  proud  la 
support  the  iwtltlon,  which  via*  signeil  by  two-tliird«  of  the  prin- 
cipal merchants  mid  triulen  in  the  city,  who  believed  the  electrio 
tii;ht  could  lie  ndnptol  with  ptoifil  by  the  Corporation.  ConiicilloT 
MiUor  aiud  he  waa  given  to  undoratand  many  pooplo  aigtied  the 
petition  under  tho  Improaaion  thut  tho  oloctiic  light  was  cliouper 
than  gaa,  Mr.  Holden  aald  thia  waa  not  ao-  In  rojily  to  the 
Mayor,  the  Roroiigh  Kiigiiieer  aaid  he  did  not  think  there  would  be 
uny  iliflit^ully  in  goltintf  [leople  to  take  the  nnuibor  of  li^hlM  thut 
would  bu  ri'<(uir<^l  ti  u-iuTant  the  suooees  of  a  cenlrHl  iiietHllntiun. 
Councillor  Simpson  ukixl  tiir>  memorialiele  if  Ihoy  were  preparud 
to  take  tho  electric  iightin[(  in  liand  in  the  ei'ont  of  tho  Council 
rofuaing.  Mr.  nnrabut  aaid  ho  botiovod  a  company  wore  prepared 
to  tAko  tho  matter  up  in  nuch  a  caao.  The  deputation  having 
withdrawn,  the  Council  proceeded  to  discuss  the  matter,  Crouti- 
cillor  J.  Hunting  proposed  that  the  Corporation  apply  for  a  pro- 
viniotial  otdor.  He  said  by  so  doing  the  (Jorporilioii  would  be  only 
[allowing  the  o> ample  of  other  enterpriaing  towns  lb  could  not  bo 
dnniod  thatoloctiicity  waa  tho  light  oi  tho  futuro,  and  thuy,  osacor- 
[loratlon,  had  no  right  to  adopt  a  dog-ln-the-mnngor  policy,  and  to 
ahllly-nhnlly  with  the  matter.  l,«lthom*ayonoeforRU"wowilI  apply 
for  powers  to  do  the  lighting  on  rwlvee  or  allowotherg  to  do  it  torus.  ' 
Looking  at  in  a  busiTioas  ]ioint  ut  view,  and  as  the  C«r|.Kirallon  ot  sn 
enterprifling  town,  ho  hoped  thuy  would  gii'u  thu  rntc payers  the 
aumo  opportunity  they  ha<i  in  smnlkT  Lowna  of  having  the  olcctrio 
light,  rouncillor  Klohola  accondod,  remarking  that  he  did  DOB 
think  it  wna  a  s[ieculatlvo  matter,  and  from  the  jiotition  they 
might  fairly  judge  that  thoro  would  be  aulhcient  conaiimors  to 
guarantee  Iw  finaaeial  eueoees.  Councillor  Miller  moved  a  direct 
negative,  remarking  tJial  he  opposed  the  matter  on  purely 
financial  grounds.  He  quoted  figures  in  «iipporl  of  liis  argument 
that  gaa  was  a  cheaper  innminant  than  electricity.  Mr.  MiUer 
•aid  that  if  the  money  mentioned  by  tlie  engineer  wan  expended  it 
would  leave  but  a  very  amall  margin  under  their  bornyteiag 
powoni  to  provide  tor  any  aerloua  contingency  that  might  ariM  In 
rospeot  to  the  water  supply  or  other  im|)orlant  mattete,  Ha 
appealed  to  the  (kiuneil  to  wait  until  other  people  had  tried  the 
ex|.ieriment.  Tho  Knginoer  detcndwl  his  ligures.  and  stated,  an  a 
contradiction  to  Mr.  Miilur,  thai  wherever  electric  lighting  had 
bocn  undertaken  by  municipal  authoritica  it  hod  been  a  financial 
aunneaa.  Aldonnan  Redhead  aeconded  tho  amend itiont,  and  after 
aome  further  dlscQSsion  it  waa  rejected  and  the  original  motion 
carried, 

BOlnburgb  and  the  Uectrte  Ught.— Undsr  thia  title  Mr.  A.  B. 
Itrown,  ot  llio  iViHobnok  Itonworka,  Gdlnburgh.  writes  to  tha 
SooUMon  in  rof'.'iii'ici'  lo  Uic  t*[Kirl  prepared  by  Prof.  Kennedy, 
and  which  i«  given  lo  nnolher  oulumn.  Mr,  Brown  eays:  "It 
Menw  to  mu  that  the  Una  Coinniarion  (a  body  eleoud  by  the  nl»> 
payor*}  have  not  siven  the  Bubjoot  of  a  supply  of  cheap  gna  tholi 
eonaidomtion  with  tho  Electric  Light  Crommittee  (aUo  ropreaonting 
the  ratopayeraj  wblch  It  deserves  Tho  int«nMia  of  theeo  partle* 
are  identical,  repreeonting  aa  thoy  do  each  in  their  own  deportment 
the  liiteiaet«  of  Ibe  rat«|iayer,  and  how  the  (ia»  C-omioiMion  ean 
supply  gaa  att  cost  prioe  for  street  lamp*,  and  decline  to  give  it  tor 
other  public  purpoaea  ae  electric  auppljr  in  lar^  quantitie*  at  euoh 
a  wboleaale  price  I  tail  to  Me.  It  la  obvious  in  this  elcotria 
lighting  achomo  thatoveiy  S-c.}).  lamp  will  diaplacc  an  eight-candle 
burner  of  eaa,  and  thoreloro  the  (las  Coriioration  ought  to  aerioualy 
conaider  (Jio  ((uestion  ot  leducing  the  price  of  thoir  gns  for  a  large 
ecoountbo  the  Uieotrio  Committee  of  the  Town  Council  to  the  lowest 
[•ossibte  prioo,  seeing  that  there  would  not  be  anything  like  the  «• 
pen  sen  o!  either  dii-t  n  button  with  itji  ntteudaiit  lenaagee,or  the  collec- 
tton  of  nuinoruiiB  small  auma  which  obtains  with  small  ooni^umorT. 
It  the  Ciaa  (^mmlaaion  would  only  aeo  their  way  to  thia,  rrof. 
Kennedy'a  achcme  would  be  very  much  almplifiod,  inoamucli  m 
ho  could  uac  gas  engines — which  have  now  boon  undoubtedly 
proved  to  bo  much  more  econonilcAl  than  the  best  st«aiu-engineB 
bin  la  III  tho  habit  of  ueiiig — with  giis  such  as  ia  now  used  in 
Bilinburgh  It  supplied  at  £.  Ikl.  [Kir  l.OOOtt,  For  instance,  no 
boilers  oru  rl^quited.  nod  oooso4uontly  no  stokers,  no  coal  to  bo 
delivered  and  ashes  carted  away,  no  chtmnoy.  stalk,  and  therefore 
no  smoke  nulaancea.  Anothor  important  advantage  ia  (and  T^of. 
Kennedy  knows  this  well)  that  while  the  best  triple- nxpana ion 
engine  works  at  half. load,  it  Is  a  inoHt  iiielKcioul  machine  ;  while, 
on  tho  oontrary,  i-aa  engines  ot  very  larira  power  can  bo  run 
at  ijiiHitcr  or  linlf  power  with  praoliosJly  the  same  efliciency 
ss  »t  full  load.  This  is  clearly  shown  in  the  ease  ul  tho 
UliiBguw  electric  lighting  ochome,  where  Prof.  Kennedy  put4 
down  the  triple -expansion  enginee  in  multiple  :  and  in  the 
coao  ot  Edinburgh,  with   I,60()  h.p.  as  propoecd,  ho  would  In  all 

i>rDbnbility  have  at  least  10  sets  Of  engines.  Now.  asauming  the 
act  that  the  gHa-cngino  of  the  preeoot  dav  Is  innch  more 
ccanomic»l  Ihnn  tho  bvet  stuam-uuglnet  iheo  the  dour  Is  ojiened 
up  to  the  instuUutioii  uf  the  electric  light  in  Edinburgh  by 
numerous  mb  stations,  which  at  once  roliei'Ds  t'rof.  Kennedy  from 
hia  project  for  tho  south  side  of  a  high-lenaioo  alternating  avatom 
with  its  aiib  atotiona  of  tranaformora  with  nocoaaary  nttonJanco, 
and  It  would  also  diaponao  with  a  large  Dumber  ot  tho  copper 
foodora  In  tho  northern  eeotton,  due  to  the  fact  that  gas-engines  el 
moderate  kIko  could  be  placed  close  to  their  work.  The  obrioiil 
ailvaiitege,  if  the  CIm  Commiteloner*  would  work  in  harmonr 
with  the  Kleotric  Light  Committee  ot  the  Town  Coooclf, 
would  bo  this— that  whatever  gas  Hghta  were  diaplocod  by 
tho  electric  light  ayatom,  tJiey  woald  be  compensated  for 
by  tho  sale  of  thoir  gaa,  and  therefore  the  camint  expeneea  ot 
the  gaiworks  by  any  dtminutloo  ol  wlos  would  nob  be  inereaaed, 
sMumlag  tbab  they  (tbo(Ja*C-omiaie«loii)are  not  eelling  llieirgaa 
far  street- Uehtlng  «nd«r  cost  prioe.  It  must  also  be  remembered 
by  the  (ias  Uommisaioners  that  they,  in  the  process  of  mannfaa- 
tore,  rooover  Uitt  reoiiluid    prodocta—vvft.^  t«z  «b&  «nnsraek— 
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which,  in  (lie  wok-iog  ol  a  Mmm  electric  lighting  itntlon,  would 
beenit  up  U>b  cbimney  as  noiioos  rapoura  antl  tiiioke.  In  my  , 
fenDor  IttMT  I  did  aol  lu^fgoBt  t)i«  line  ol  iliutntnating  gna  lot  i 
dri*iog(FU<<ngin«a,  bill  thcmnaufacture  of  '  producoc *  gM  Itom 
eok«,  WMcli  it  in  lue  M  the  Edinburjib  Gwworki,  Thia  cao  b« 
mad*  at  tha  worka  M  a  eon  of  lou  Miftn  3d.  pw  UiODnnnd  cubic 
tMt,  l>iit  It  would  b«  eecMraiT  to  Uy  apocial  imm*  to  convoy  imch 
gM,  i>hidinoiil'I»]MbeUivcly  ti"edfor  raHougmcilivO'pOHOi  |iur' 
poeea  Ae  ll>i«  gM  hB«  only  oue  (uunb  oronc'dflh  of  ibo  jiotturof 
the  iUumiiMting  gu.  it  haa  been  uggmtcd  Ibat  large  miunit  weald 
be  raqomd  tor  iu  ooovcTaneo,  but  th&t  has  boon  on  the 
MKKDptkm  Uint  it  i«  lo  bo  delivered  at  tho  very  low 
tMamN  of  illumlnnUntf  g»»,  which,  of  courac,  u  quite  abaurd. 
Willi  Kaa-Mi|fineM  wtilcti  aM  Uie  k'"'  "nrloi  comiuoinion  tbto 
*I>rodiie8r'KMCOuldbad«tiver«d  tbrouKb  vory  ntnittl  pljieaat.amy, 
'Ma,  irat«r  iireaaun,  al  a  vory  small  oxii«nditur«  ol  power  and  at 
high  relocity  bj  mwuia  of  a  fan  or  oquinileDl  blowinf*  etiKiiiai. 
The  ccxt  of  lafiag  theae  papc  of  ■matl  diamoUc  would  not  bo 
anything  like  ao  «xpenaive  da  the  loos  feodera  of  eopiwr  propoc«d 
by  Pmf.  Kennedy.  In  London  tho  city  in  completely  travonixl  by 
a  natworli  of  p[|Ma  oonveyliw  waMr  at  a  pramir*  of  TSOlb.  per 
•quar* iaub. a»l Uln^gow  ix foUnwini* ihe«>«mnlo for gvnerat  |iow«r 

erpoaM.  Wtlh  reMrvnce  to  ProL  K«niied}\  rorwrt,  there  can 
DO  objoction  CO  the  eleotrioal  part,  eiceftiiig  tlia  nllvrnntiQg 
bigh-tenaioo  current  ■yctem.  which  would  disappaar  nilli  the  uac 
of  Kn*.  But  n  crave  objection  in  tho  rojiort  coniiau  in  tho 
eentndiaalMn  of  tho  whoin  mocblnory  in  nn«  ccnirc.  involvin); 
the  borjln)!  of  thouaaniU  of  pound*  u  oo[>)inr  conductor*  tn  tJio 
rround,  and  h!<io  hi«  Mltliug  m  pnoe  jwr  unit  in  coniiooii  (or  both 
ShoiM  and  <lu-«lliug-house9.  as  well  lut  hU  MleoUoii  aa  to  the  dU- 
triol*  U>  bo  tniT«f«ed  by  bii  oloulrictLl  fecdiTB.  Cirmlly,  I  utroiigly 
■dtiw  tlie  Towo  CouRcU  not  lo  bo  rushi^  inlu  thii  project,  and 
on  iM  acoonnt  to  tpend  thin  i:>N).uuu  on  one  itation  :  much  better 
■pend  a  few  hundred  poundi  on  further  invoitigation.  at  in  any 
COM  they  cannot  poMinlj  light  tho  city  this  winter,  nnd   there  la 

flenty  of  tliaa  lor  next,  partloulaily  {I  thay  ailopt  i;>f>-<>n|Cl>>M. 
Hiu  prepared  to  aiipporb  Chit  odrice,  having  only  a  (ew  days 
(UMQ  a  eoinpouud  gar-ungine  at  work  ol  600  h.u.  near 
?ow,  which  ia  deaii£n«l  t«  produoe  the  eleotrio  light  eo  Car 
linburDh  gaa  it  concerned  at  l|d.  per  luit.  I  have  myvelf 
had  a  amari  atatlon  ol  .V)  lighta  llttod  in  mv  houoe  in  Dooglaa- 
orevcent  for  iiveyeare,  eon*l«lIng  nf  a  gaa-engine,  with  gB*  at  4a. 
|>or  I.OUVIt-.,  aod  eeoondsry  b»ttenea.  which  ha«  boon  ran  M  a  coal 
ol  I  Id.  per  unit ;  aiui  allowing  lor  the  iatare«t  and  deterioration 
ciQ  tlte  plant  and  attenilanou,  the  ctwtdoee  not  exceed  3d.  per  unit. 
The  raaaen.  of  caunc.  ia  that  there  are  no  iMig  copper  conducloni, 
which  fer  the  moat  port  wouhl  be  half  idle  in  •  acliemo  where  the 
electrical  eoorfy  omaiuilod  from  ono  centre.  The  propoMl,  tbaro- 
tore,  to  charge  Od.  per  unit  on  euch  s  large  ioale  1«  due  entirely  to 
a  large  aniount  of  aunlc  capita]  buried  in  the  Btreels  ;  ami  it  it  not 
likely  diat  patticolarly  large  iastaUntioni.  each  as  hutoln  and 
theatre*,  will  avail  thomaolvca  of  the  supply  under  theae 
circumibuicee." 


PROVISIONAL  PATENTS.  1893. 

ZSIOLt.  'K-  Imprered  mattaoda  of  reeeverlas  zlne  l^m  the 
Woale  prod  acta  of  folviutlo  ballerlsa.  Toi'l  Anton 
JoliAnne*  Hu)*!!  .^iKuhilur  i>r>ii  lUiinriRh  Ku^on  Richard 
Schreeder,  WlititaUiiio  lli>ti'>',  llmtoir-rcod.  Italhaiiii, 
London,   (liiau  c-luitr-'.il  i:iu\t:  V:t!i:u[.<-  Rule  19,  l>Dcoiubur 

15.  isff.'.; 

:23101a.  VJ.  New  or  loiproTed  golvaale  battertea.  Carl  Anton 
JoliKiinuii  Hugo  SvliToedcr  and  lleiarlch  Euscn  Richard 
Bcfarceder.  ft'Lietetene  Huu»u,  Htalop-rooH.  Bnlhain, 
London.  (Utle  claimed  under  Patent*  Kale  lU,  Dooeinber 
15,  1S92.) 

Sr.rrr.MKKii  2fi, 

179TZ.  IaipT«veiMOBta  tn  make  and  break  contaota  for  oleeule 
bella,  ftre  and  bDiglar  alarms,  aad  otbar  pttrpoees. 
Aithur  Mllla.  62,  Great  Percy '■treet,  Aniwull- street, 
Clnrkenwell,  London, 

17WIX  Improved  prooaca  and  meka*  oeod  Uierelii  fer  lite  oloo- 
trolftloal  produotion  of  saaee.  Pun^y  BfMiwIord  Writ-ht 
Kor«haii ,  1.  4^uc«n  Victoria  ■Btrc^t,  Loncltm. 

IJWl.  A  macnetA-eleotrlaal  iKnlUoK  apDuratna  JuUua  Orach, 
'a.  SouLhiini|ii-:iiilnii1ciiJi[— ,  t'hinii.*i'fy-i;i'i(^,  Ixioiioii. 

ITIWi,  An  iDprered  oompsattlas  and  tho  prodoctlou  tbercrtom 
9t  btooks,  alaba,  taboe,  vaeaala  er  like  Hfticlea,  more 
eapeiilellj  iBlendod  f»r  tho  predaellan  of  pavlo« 
Ueoke  or  ateke,  or  ooDdolM  fw  aleeirle  ealUoa,  t.'i>f  I 
Joit«  47,  Lincoln'*' in n-tield>,  London. 
ScriKtiuui  'ift. 

1BD19.  iBirreTOmeoU  Ib  aleetrleal  awllelMa.  John  IIe«iry 
Tucker.  40,  ChaiUeroad,  Rinninghnm. 

ISUM.  Improvemenia  In  talerepHeiMB.  8ii  tliarlea  Slewoit 
Forbee.  Bart..  'Jl,  Piiwbur}'-pavon>«nt,  Londeo. 

ISOM.  ImproTomeDta  In  oleetrle  awttokoa.  The  Ediwn  and 
Suaii  I'ntt^d  Electric  Light  Comply,  Limited,  and 
Philip  Henry  Roll,  'ix,  Southamnton-bnilaingii,  Chancery- 
lanc.  London,     (Complete •peclScation.) 

ISOOO.  iMpreTemeata  ta  aad  appertaining  te  adjoetable  anp- 
pevMre  fer  eleetrlo  lajnpi  and  eUier  obleote  er 
Artlelea.  Willlim  lt<<lK>ri  Uikc,  !.'>,  Southnmpion  build- 
in^R,  Chancery -lone,  London.  (Otla  Coovcrae  Whito, 
UaiUii  SUt«a.)    CC^MDfifeta  BfNKuficUJon J 


IfiOIJS.  An  Impreved  ferm  of  eieetrteal  nrltA.    WilUatn  HeDry.j 

SharjiteM,  «*»,  Old  Ford-road.  Liindon. 
SriTKiintK  ^, 
1SII5.  A  new  or  lmpre>*vd  eleetrlo  an  tamp  apaelally  appU- ^ 

e«ble  for  prejeetmB  itarpoeea  Inateatf  ef  the  UMellcbt. 

Fiedcni'li  .lolii.  Ri.fUmi,  s,  Qualify  eourl.  ("hancory-Uoe, 

l^otutiin. 
IKUT.  ImproTOmeata    tn    bmah-heldora    for    dyname^elaelTl*  I 

■nachlaea  aad  elootrle   motora.      Ilorooi   Ingnun   and  | 

Alhiil  lTii;r.»m,  4^"',  l>"rlmm-r'i!id,  Snafoi-ili,  Lirerpool. 
I8IS1X  A  portaUe  aucendory  battery  lamp  for  bbb  In  mlaaa  and  , 

ether  placea.     Vtlleray  Corony  IMubleday.  77,  Chancery-  , 

\«,\w,  \/jiv\n^\,     I  ^T^x  8uiiMmrtnri,  i<e(Tnany.) 
ISIKA    Improrornenta  In  uid  ooneoted  wltti  elaotrle  awltobea 

for  aciica  vlt-oulta.      Albert  Aii)ju*tua  iioldntoti,  4,  South- 

*-1.t*-|4t,  l''tTLNl>ury,  I^ondtjri, 
IHITiX  InpravcntDnta    U    elecirleal    eoataela.      Jobs    Bmttb 

ttnwoiih,    441,    LincoliiVinn.lloldB,    Londoo.    K'emplete 

■l<«cincHiion  ) 
ViX'X  lupreTamenU   ts    apporaina    for   the    eleetrelyale   «(i 

eklerldaa    and    nlliLr    ■an.      .lainM    llnrgrvavM    and  I 

TbumM  Bitii.  I'JI,  Y\iv\.  «U'i.it.  I.imion.  1 

IKITfi.  Imprevtmeala  la  »wlt<hbiMirdB(or  talopken*eKell*Bca«. 

O-WHtd  Fraiii  aiiit  i-iiiiav  Otio,  Norfolk  Hoiwe,  Norfolk' 

Btreet.  Ixindou.     ICumplef  spacifleallaM  )  J 

Sl(rTlt»BKK'.S.  1 

Ifll^H,  Imprevcmeaia  la  or  rolntlbg  te    oleeirle   telftihoaea- 

Tlionmc  .SIo)wr,  H,  Rrill"».  [I«vi?c«, 
S>:iTKiniim  S9 
IK^!)I,   Imprv  re  acuta  In   er  apportolMaa  te  evtHMUine   tale- 

Kriph  and   like  oablaa       llorboit  Amand  T'ylor  and 

'Ifj-p(.h    Arthur     Ixivul     Dwarlove,     VH,    <!&an..    y  lane, 

LoN'lon. 
lhS£t    taDpieniBonia  la  eleotite  hatiarle*'    Henry  Ha rinfrton 

LM}.-h,     'J*.'.     8nii> hum) lion  -  bviltdinga,    Oheiteery    liuie, , 

Loiidurr.     I  Aii^-iiaui  t'hvMtllier,  Prance  I   [Conaple^    if  i 

li<  a  lion.  J 

BKitlnnKX  .W. 
MrilS.  ImproTOoienta    ta    eleoiMe    BWlietic&     Edwin   Willi* 

I'r.'rcj    ConimitiB,    Cobdun-buildlnBi",    Corpodnlioii-Blreeli 

Hi  r  mini;  ham. 
18S75.  ImpreTeoaenla   to   or  nOallnc   to  the  arranBement   ef 

•l*«trleBl     dieolla    and     awlleliea       .losol'b     Arthur 

Monicaluinc,  IP,  &oulliaiupton-bnildin|i;«i  Chancery  loMi 

Ix)ndon, 


14 1-24. 

16300. 
163.%)B 

nnoi, 

IT099, 

I7N77, 
17M7H. 
17009 

lt),14S. 
an  IS. 

I  wim. 

11077, 

14910, 
IJUO. 


Creni 


SI'KCltlCATIONS  PUUl.ISHKU. 

US3. 
■leetramoiera.     Iluid. 
Eloctrlolty  tnotera.     Uookbam. 
BleotTOlyaia  of  faacd  electrelytea.     FraL 
,  JMagscto-cIectrlo  Kcusmtaia.     Harrison. 

Eleetrlo  bella.     lljrrixon, 
Inanlatlns  and  aai>iior(lDg  eleotrte  wlroe,  Mo. 

and  Downing 
CaitioD  eteotrodca.     Bnrnott 

DyBAm»'«lc«trlc  maokliMia.     Andi'ew*  nnd  Proece 
Btarting  olooirlo  raatoni,      Anrliew*  und  Prooco. 
Bloetrle  ewltchea.     CImllia. 
■leotrodea.     Ricliatdnon, 
Bleotrto  battery  oell      Illock' 
UaEaollc  Witter -gaucea.     Kleritj. 

Telegraph  wire*,  raila,  ptpea.  OM.     Thonipeon. 

and  nnotlicr.J 
lUootne  eUronltK     P««enM«. 

Bleetrolytleal  deoempocliloa     Jenaen.    (Sind[|>g-Larp«n>| 
Eleotromot'ira.     ['vrrvl. 


{Riea 


COMPANIES'  STOCK  AND  SHARE  UST. 


>in>t  I     rwd. 

Ilnuh  Co 

-"—      1    rota  ■«■■■    «!■<«, ■«!,>, It 

Charing  Otou  and  Stnnd 

(Sty  of  London  

—  Prut. 

Elcotrio  Ceuairootlon 

lloiue-tO'HouHc      — I        9- 

India  Kubbcr,  Gutu  Pereha  A  Telegnph  0*.     .  ...       10 

Livsrpool  Electriu  Supply    {  g 

Loiidun  Eloctric  Suppiy    i.,,,t,.>n»,«i I        & 

Meuupulilan  Klccuic  auf ply 

National  Talc  |ihon« \        A 

St,  J*me>',  Prtf...... 

Swan  Gtuled .]        Si 

WMUniniter  Bleotrio.. 
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NOTES. 


St.  Panoras. — ComiiUint*  are  nwlfi  of  defective  arc 
lighting  of  C^m  don -road,  N.W. 

CbrisUania. — Tbe  work  of  coimUucttnK  an  electric 
tnirawuy  is  being  carried  on  apeedily. 

School  of  Shorthand.— The  Mutn>tioliun  School  of 
Shorthand  is  now  lighted  hy  electricity. 

Dorby. — As  described  in  another  column,  the  centrti 
atalion  vnu  itartcd  on  Tuesday  evening. 

Ooolo.—Ii  is  su^eated  that  it  irould  be  wise  policy  for 
the  Local  Board  to  fomaDy  adopt  tbo  Electric  Lighting 
Act. 

PersoaaL — On  Tuesday  Lord  Kelvin  waa  jireaenl  at  a 
Bittitift  of  the  Fronch  Academy  of  Sciences,  when  he  read  a 

Janior  Engiaoeriag  Socioty.— Thu  unitiiul  ^aneral 
meeting  took  place  last  Friday  at  the  Weslmiiister  Palace 
Hotel. 

Newport  Tramways. — The  Corporation  have  decided 
to  extend  the  tramtruy*  to  the  dttom  ili«trict  of  the 
borough. 
^  Madras. — The  engineer  of  the  Madr^a  Rdlnay  in  pro- 
pantiji:  pUna  and  eatimates  for  lifhliog  Arkonam  Station  by 
dectricity. 

(Bradford. — A  paper  on  central  -  atattou  lystem*  of 
lilfhtinj^  IB  lo  be  read  before  tbo  Bradford  Scientific 
Auociation. 


Srratnm. — In  the  review  given  in  our  last  ihuo  of 

1 


"  The  Dynamo,"  read  -  inntead  of  ft. 
h 

Ziong'DUtAQce  Tolephony. — A  metallic  circuit  tele- 
phone system  is  about  to  bo  sot  in  operation  between 
Berlin  and  ColoL;iifl,  a  diBtaiicc  of  393  milcii. 

lasolatloa  Ro«istanoc-~Dr.  Buin,  of  Hatiovor,  has 
dovised  a  method  of  testing  the  insulation  reaUtaiice  of  tion- 
ODiiductors  surrounding  electric  light  conductors  in  ordinary 
foetal  lations. 

Saa  Franoigoo. — Two  months  after  the  closing  of  the 
Chicago  Exhibition,  which  event  wit]  take  place  at  the  end 
of  this  month,  another  exhibition  will  be  held  at  San 
IiVancisco,  in  California. 

BlachpooL — The  municipal  electricity  works  will  be 
inaugurated  to-morrow  hy  Lord  Kelvin,  in  the  presence  of 
the  mayor,  the  chairman  of  the  Electric  Lighting  Com- 
tnittee,  and  a  numbor  of  invited  guests. 

BoltOB.^ Alderman  Dnlwon,  when  the  question  of  the 
tram  way  a  was  considered  last  week,  mentioned  that  the  trolley 
system  which  be  hod  seen  in  Amcrici  was  "moat  dangerous." 
Evidently  Mr.  Dobaon  has  been  very  much  misinformed  on 
the  matter. 

TbeTraaBooatlaeatalToIaBraph. — Tbecontractors 
for  tbo  Saliibury-Tete  lection  of  the  transcontinental 
tdflgnph  bare  left  Fort  Salisbury,  and  tbo  material  for 
Uio  GOBstmetion  of  tbe  telegraph  is  now  being  conveyed  to 
thxt  place  by  the  Beiia  Railway. 

Englaoors  and  Shlpballdor*. — A  eonvertaaione  of 
the  North-East  Coast  Institution  of  EngineorB  and  Ship- 
builders will  be  held  on  Tuesday,  the  Hih  intt.,  in  the 
Weet^to-road  Assembly  Rooms,  Newcastle-upon-Tyne,  to 
0[i«n  the  tenth  nv^iiinn  of  the  institution. 

The  Ooonty  ConaoU. — The  Highways  Committee  have 

been  instructed  to  eonaider  how  far  the  proposed  agioo- 

inent  about  to  bo  made  between  the  NatiooiJ  Tolepbooo 

Gorporation  and  the  postal  authvritien   would  affect  the 

'  IJoaob^Vs  position  in  regard  to  tbe  telephone  serrice  in 

•       London, 


Standard  Siiea  of  Serews.— The  Union  of  German 
Electrical  Engineers  have  appointed  a  committee  to  report 
on  the  introduction  ol  a  standard  sixe  for  contacts  and 
screws  used  in  appliances  accessory  to  electric  lighting,  as, 
for  instance,  switches,  safety  fuees,  and  large  instruments 
dealing  with  up  to  1,000  amperes. 

The  Metrto  Syitom. — As  an  indication  of  the  growing 
favour  of  the  metric  weigbta  and  measures  in  the  United 
States,  it  is  interesting  to  note  that  at  a  meeting  of  the 
Board  of  Maruigers  of  Engineering  Societies  recently  hold  iti 
Chicago,  it  was  resolved  th.kt  illustrations  to  be  drawn  to 
scale  ihould  boar  tbo  metric  scales, 

Fraakfoit  Exhibition. — ^Two  years  have  elapsed 
since  the  holding  of  tbe  International  Electrical  Exliibilion 
in  Frankfort,  and  although  various  tests  were  made  of 
boilers,  engines,  and  dynamos,  tbe  ofHcial  statement  of 
results  has  not  yet  been  published.  This  delay  is  now  to 
form  the  basis  of  an  action  by  one  of  the  oxhibitoni. 

Eleotrio  Hoatiag  of  HetaU.— In  previous  issues 
rufereuL'D  has  been  tnudc  to  tbo  Lagrange  and  Lfoho  system 
of  beating  metaU  sufficiently  to  allow  of  their  being  welded. 
This  method  was  doscribod  recently  by  Mr.  Ross  at  a 
meeting  uf  the  Union  of  German  Electrical  Engineers,  and 
wag  also  demonstrated  at  the  Hagen  accumulator  works. 

Locomotion  in  XfOndon. — Tbo  Public  Health  and 
Housing  Committee  of  the  London  County  Council  are  to 
be  requested  to  |>rovide  the  best  means  of  acquiring  infor- 
mation on  tho  question  of  locomotion  in  London,  including 
railways,  tram  way  a,  omnibiiHeis,  and  steamboata.  It  is 
IMssible  that  priiiea  will  be  offered  for  essays  on  tbo 
subject. 

Iron  and  Steel  Tabes. — We  have  received  a  copy  of 
a  new  and  revised  edition  of  the  catalogue  issued  by  Mr. 
Jobu  Spencer,  manufacturer  of  iron  and  steel  tubes,  of  the 
Globo  Tube  Works,  Wodnesbury.  Tbo  firm  make  all 
kinds  a(  inin  and  xteo!  tubes  and  fittings,  including  wire 
and  cable  tubes  for  electrical  pur[K)eas,  telegraph  poles, 
bases,  etc. 

The  Halle  Tramway.— The  lUUe  Tramway  Company 

proiiOBO  til  acquire  foi  £  10,000  tbo  electric  tramway  worked 
in  this  town  by  the  Gonoral  Electricity  Company  of  Berlin. 
The  transfer  would  comprise  tbe  rolling-stock  and  the 
generating  plant,  the  lines  and  the  depf^t  belonging  to  the 
town.  It  is  intended  to  substitute  electric  traction  for 
the  system  now  used  on  tbo  other  tiamways  in  Halle. 

ShipUghtiag. — Opportunity  is  being  taken  in  Chatham 
Dockyard  to  improve  the  electric  lighting  armngoroents  of 
of  whole  of  the  first  class  armoured  battloihipH  fitting  and 
[>re|iaring  for  sea.  The  electric  lighting  of  tbe  ships  is  being 
taken  in  hand  by  private  electrical  engineering  firms,  tha 
battleship  "Howe"  boitig  already  completed.  New  electric 
lighting  apparatus  will  also  be  fitted  to  tbe  battleabips 
"  Monarch  "  and  "  Agincourt." 

Hard  Fibre. — We  have  received  samples  of  hard  fibre 
from  the  Delaware  Hard  Fibre  Company,  of  Wilmington, 
Del.,  U.S.A.,  whose  European  agent  is  Mr.  J.  Bums,  of  19, 
IjOng-lano,  London,  EC.  This  fibn  I*  made  tn  shoots, 
tubing,  rods,  waeb«r«,  bashini!:s,  and  special  shapes.  Ilia 
makers  state  that  thia  fibre  is  specially  adapted  for  insulat- 
ing pur)>o*ei,  for  thrust  bearings,  pump  valves,  rollers,  etc., 
and  thai  it  U  un.iffected  by  oil. 

Traction  at  Cardiff.— As  mentioned  in  our  issue  of 
tbe  39th  ult,  the  question  of  municipctlising  the  tramways 
bat  been  under  consideration.  When  tbe  subject  was  dis- 
ouseed  on  Monday  by  tbe  County  Council,  Alderman  Carey 
pointed  out  the  pouibiiiiy  of  electricity  bein^waA  ■»»  '^wi 
motive  yoww  wi  unvTi«c\Mm  "WV^Sit.  ^%  nctsmm*.   "V*.  "•■«*■ 


ultimately  resolved  to  appoint  a  committee  to  report  on  the 
subject  of  acquiring  the  tramway  system. 

Traotlon  at  Bordeaux. — An  electric  tramway,  junt 
orer  three  miles  long,  it  being  constructed  at  BonJcmx 
on  the  "HiomBon- Houston  systom.  The  line  iit  almoet 
lerel,  there  being  practically  no  gredietita.  Six  cars  will 
at  fint  be  put  into  service.  The  generating  station  contains 
Babcock  and  Wilcox  boilers,  and  tvo  stesm-en]i;inet  of 
IIK)  h.p.  which  drive  four-itolo  compound  Thomson- 
Houston  dynamos  of  100  kilowatt*,  t^e  pressure  being 
500  volta. 

Tape  lastmments.— A  jietition  has  boen  signed  by 
brokers  and  jobbers  in  tbe  Stock  Exoban>;e  asking  the 
committee  t4)  use  their  influence  witJi  the  dirvcturs  of  the 
Excbanj^e  Telegraph  Company  to  limit  tbe  tupply  of  their 
t*p«  machinea  to  members  of  tbe  bouse  and  to  such  huikt, 
□ewipapen,  offices,  and  institutions  as  tbe  committee  ma.y 
be  satisfied  trill  not  attempt  to  nae  the  information  suppliud 
for  tbe  puqiosea  of  de«1ing.  Although  this  movement  baa 
not  arisen  from  diunterestednest,  it  is  a  sMp  in  ibc  rigbt 
direction,  but  it  is  doubtful  whether  the  desired  object  will 
be  attained. 

Tolepbony  at  Deronport.  —  Tbe  Admiralty  hare 
dftcided  to  establish  a  telephone  exchange  at  Devonport, 
which  will  not  wily  include  within  its  operations  all  the 
navel  and  dockyu^  establishments  in  the  port,  but  the 
bnakwater  fort  in  Plymouth  Sound,  Ibu  "  I>efiance  "  tor- 
pedo •ohool-thip  in  tbe  St.  Germans  River,  tbe  *'Cjimbridgo  " 
gunnery  ship,  and  the  "  Lion  "  training  ship  for  boys.  The 
•yst«m  will  also  inclndo  a  private  wire  embracing  the  whole 
of  Devon  and  CoruwalL,  going  as  tar  seaward  as  Kame  Head. 
The  work  has  already  commenced,  and  when  completed  the 
ezehango  will  bo  the  largest  and  most  extensive  that  the 
Government  have  in  any  {>orl  in  England. 

Lighticg:  of  Tramoars.— The  electrical  engineer  to 
the  Gliitggiv  Cfirpo ration,  Mr.  W.  Arnot,  has  been  inves- 
tigating the  merits  of  various  batteries  for  the  lighting  of 
omnibuMs  and  tramcars.  The  Tramways  Committee  of 
the  Corporation  have  been  authorisod  to  ask  Mr.  Arnot  to 
submit  a  Ktal«m«nl  showing  the  price  at  which  electric 
energy  could  be  supplied  to  batteries  for  the  electric  light- 
ing of  the  tramcars,  and  also  the  cost  of  laying  down  and 
aoperintending  the  dynamos  and  other  plant  rc'iuirod  lor 
eberging  the  batteries  from  five  of  the  car  dejx^ts  now 
boing  erected  by  the  Corporation.  It  is  is  very  probable 
that  all  the  tramcars  in  Glasgow  will  be  lighted  elec- 
trically. 

Sabnuuioe  Torp«do  Boats. — A  new  lyjie  of  sub- 
marine torpedo  boat  has  been  built  for  the  United  States 
Government.  It  is  of  the  ordinary  cigar-shaped  type,  80ft. 
longeud  lift,  in  diameter  in  the  centre,  and  constructed 
to  deseend  70ft.  below  the  surface  of  the  water.  Two 
quadruple-expansion  engines,  developing  1,000  i.h.p,,  will 
drive  the  vassal  at  16  knots  on  the  nuriaco,  at  15  knots 
when  submerged  with  only  tbe  top  of  tbe  hull  or  covering 
tower  above  water,  and  it  is  expected  at  eight  knots  when 
under  «ater.  When  submerged  the  ordinary  steam-boilers 
will  be  closed  air  and  water  tight,  and  the  motive  |>ower 
provided  by  electric  storage  batteries  sufficient  to  lun  the 
vessel  for  six  hours  under  water,  whilst  ooal  will  be  carried 
for  1&  hours'  run  on  the  surface. 

Brako  FaUurea, — It  appears  that  accidents  due  to 
breke  failures  frequently  occur  on  the  Cincinnati  electric 
carlines.  On  September  9  a  car  burned  out  iis  fuse  wit  o 
while  climbing  a  steej)  grade,  and  began  to  back  down  the 
bill  The  brakes  wore  applied,  and  were  in  good  order, 
Aat  tbegndo  was  so  steep  that  tbo  car  attained  highspeed 
witb  the  trboel  gliding  oa  tbe  rails.     The  conductor  uid 


motor-man  of  a  car  which  was  following  saw  the  other  ear 
coming,  stopped  tbair  own  car,  ran  ahead  of  it,  and  throw 
somo  [iknks  acTOM  tbe  rails,  which  finally  brought  tbe  run- 
away to  a  standstill.  Another  car,  on  the  East  End  eloctrio 
line,  in  Cincinnati,  broke  its  brake  rigging  on  Septonber  4, 
while  dertcending  a  giado.  It  attained  so  high  a  ^M«d  that 
it  finally  left  the  rails  on  a  straight  track,  struck  a  car  on  a 
switch  track  a  glancing  blow,  and  after  running  soma 
distance  over  the  granite  {lavemeut  brought  up  againit  (he 
kerb. 

A  Gr«at  LightiDB  Schemo. — A  Greek  engineer  is 
said  to  have  just  elaborated  a  great  project  el  Itgbting  by 
mouns  of  the  electric  light  the  whole  of  ConstanUnople,  all 
tbe  Hoaiihoru)!,  from  Cnv.\k  as  for  as  tbo  historical  village 
of  San  Stefano,  U|ion  the  Seii  of  Marrnora,  by  means  of 
throe  very  powerful  generators  to  be  erected  upon  the  three 
[wintiof  the  Bosphoriis  where  the  current  has  an  extra- 
ordinary  force — that  is  to  say,  at  Anutout-Keui,  Candilly, 
and  at  Serai  Bournou,  at  tbe  entry  of  the  eoast  port  of  the 
Sea  of  Marmora.  The  {nx»ject  has  appeared  to  be  so 
practical  and  realisable  that  a  company  of  capitalists  baa 
been  formed,  tbe  necessary  funds  subscribed,  and  a  demand 
for  a  concession  has  been  addrcKsetlio  tbe  Turkish  Govern- 
mentv  The  latter,  on  the  other  hand,  has  taken  the  project 
into  serious  consideration,  and,  vrithoat  losing  time,  hi 
nominatod  a  commiaaion  ad  Hoc  to  examine  the  details  ai 
draw  up  an  official  deUiled  report. 

Obeap  Carr«Bt, — Writing  on  central  stations  in  tl 
columns  of  an  evening  paper,  "  M.  B.  C,"  says : 
present  the  demand  is  low,  and  the  hours  during  which 
electric  light  is  used  are  abort,  liecause  present  charges  are 
so  high  that  consumers  must  needs  be  economical.  Bat 
when  more  people  want  electric  light,  and  use  it  for  longer 
hours,  it  will  pay  supply  companies  to  establish  lower  rates 
just  the  same  as  it  paid  the  Post  OHice  to  institute  a  penny 
post.  In  fact,  to  auch  an  extent  is  this  law  of  increased 
demand  cheapening  supply  true  in  electrical  affairs,  that 
if  there  were  sutliciont  demand  to  warrant  a  supply  station 
running  its  machinery  at  full  load  1\  hours  every  day, 
electricity  could  be  on  sale  at  a  farthing  per  unit  instead 
of  7d. — a  price  (or  illumination  comjiaring  with  gas  at  2d. 
per  I.OOOJt."  Wo  do  not  know  who  "  M.  B.  0."  is,  but  h« 
makes  a  very  rash  and  questionable  statement  that  electrical 
energy  could  be  sold  at  a  farthing  per  unit  with  a  full 
loud  throughout  tbo  34  hours, 

Train-LierbtloK. — It  is  stated  that  the  second  week  in 
November  will  witn^s  the  introduction  of  automatic  electric 
reading  lamps  in  some  of  tbe  trains  on  tbe  District  Rail- 
way, and  to  which  reference  was  made  in  a  previous  issue. 
Although  this  is  not  altogether  a  novelty,  it  will  be  tbo 
Qrat  permanent  installation  of  the  kind,  and  3,500  lamps 
will  be  fixed  in  the  carriages  during  November  by  the 
Kiilway  Automatic  Electric  Light  Syndicate,  the  previoiu 
experiments  having  given  satisfaction.  Tbe  lamp  is 
ingenious  contrivance  by  means  of  which  passengers  oai 
obtain  half  an  hour's  light  for  a  penny.  The  eoin,  on 
being  dro[)ped  into  the  machine,  winds  a  small  clock  which 
switches  on  the  current,  unA  a  light  is  produced.  O. 
battery  in  each  carriage  supplies  tbe  four  lamps  iu 
comiKirtmont.  The  lens  attached  to  tbn  lamp  is  >ufficientl; 
convex  to  concentrate  the  rays  of  light  upon  the  pa|>er 
book  of  the  |>aassngur  immodiutoly  bonealJi  it.  If  tbe 
door  of  the  tamp  is  tampered  with  the  offender  is  detectodi 
for  directly  it  is  opened  a  bell  is  ning  in  the  guard's  van.   I 

Tho  City  Telephone  Taboa — A  somewhat  animated 
discussion  look  place  on  Tuesday  at  a  meeting  of  the  City 
Commissioners  of  Sewers,  on  the  subject  of  the  lelepbona 
tubes  of  tbo  City  of  London  Electric  Lighting  Compuij, 
Mr.  J.  liarrii  said  it  was  lumouied  that  the  comp;u)y  WAre 
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nsillf;  the  telepbone  tabes  without  the  coriB^nl  of  the  Com- 
miMion,  and  he  moveil  thul  the  matter  vhould  be  referred 
to  the  StreeU  Committee  to  enquire  and  report  Mr, 
Morton,  M.P.,  arced  tb.it  a  strict  and  fall  enquiry  should 
be  made  as  to  hov  the  tubes  were  allovred  bo  be  )>ut  down 
at  the  Mine  lime  aa  the  electric  li^ht  conduits  without  the 
knowled{;e  uid  approval  of  the  Oourt.  Mr.  Roaa,  th« 
Acting  engineer,  aaid  th»t  all  the  tube*  were  on  the  plana 
dojKwitod  with  the  ComniifBion,  but  there  waa  no 
indication  that  thoy  w«re  to  ha  used  for  telephonic 
purposes.  Mr.  Deputy  Scott,  who  was  chairman  of 
the  CommiMion  at  the  time,  said  he  was  fully 
aware  that  the  telufihono  tiibcR  were  to  be  inxerlwl  aimul- 
Uncoualy  with  the  electric  li^bt  tubes,  and  he  considered  the 
operation  was  of  distinct  public  adrAotago.  Mr.  Berridge 
said  tbo  tolephooe  tubes  had  been  laid  aurrejilitiously,  and 
ibe  Court  had  boon  hoodwinked  in  the  mutter.  Mr.  Morton 
submitted  that  now  the  electric  lighting  com|>any  were 
attempting  to  sell  the  teJejihonic  tuhex  to  ainotlier company. 
It  was  only  when  the  company  found  that  the  lubes  could 
not  be  used  without  tbo  consent  ol  tbo  Commission  that 
what  had  boon  done  leaked  out.  It  was  ultimately  decided 
to  refer  the  mutuir  to  tbo  StreetsOomniittee  to  enquire  and 
report  upon. 

Kleotrlo  Light  and  Power  at  Railway  Statioss. 

The  contract  for  an  important  iniitallAtimi  of  electrical 
plant  for  lighting  and  power  puipoaes  has  jusl  been  obtained 
by  Messrs.  Wwbilinghoiiso,  Church,  Kerr,  and  Co.,  the  wall 
known  American  engincerinx  firm.  The  plant  nipi'cscnt.t 
'^  A)%i't%i>'«  cai>acity  of  1,100  b.p.  iu  the  engine-room, 
with  corresiionding  equipment  throughout,  and  is  to  be 
employed  for  the  electric  lights  and  motors  at  the  now 
railway  station  now  being  built  in  Boston,  U.fi.A.,  for  the 
Boston  and  Maine  Railroad.  Pour  Westinghouse  dynamo 
gcnoralors  are  to  be  inatallod,  coupled  direct  to  Weating- 
faouss  vertical  compound  condensing  steamenginos  of 
300  h.p.  each.  Two  of  those  generators  will  supply  current 
for  4,000  incandescent  lights  for  the  interior  of  thu  station, 
platforms,office8,etc.;theathertwofurni«h power toa  number 
of  motors  oi>erating  drawbridges,  turntables,  elevators,  coal 
hoists,  etc.  Besides  those  there  are  two  other  compound 
engines  respectively  of  200  h.p.  and  100  h.p.  each,  driving 
alternate^^ur^ent  machines  for  lighting  purposes  at  stations 
outaide  the  terminal  depdt,  and  situated  rcsitoctivoly  one 
and  two  miles  out.  They  also  serve  to  supply  cuirenl  fur 
Lamiis  along  tbo  lin«,  used  for  signalling,  etc.,  and  in  the 
aigiialcabins  too.  Each  of  tbeue  engines  exbautls  into  un 
independent  surface  condensei  using  salt  water — the  station 
being  close  alongside  a  soa-wbarf.  Tbo  boilers  are  of 
lbs  borisontal  return-tube  type,  12  in  number,  the 
steam  pressure  being  1351b.  A  novel  feature  in  the 
station  design — so  far  at  least  as  English  engineering 
practice  is  concerned^s  the  employment  of  forced 
draught  for  the  boilers.  The  chimney  stack  is  made 
of  steel  plates  riveted  together,  and  rising  ouly  to  a 
height  of  55ft.  above  the  ground  level.  Two  large  fans, 
each  driven  by  a  small  iodopoodont  engine,  supply  the 
draught,  and  either  sot  is  cajwblo  o(  the  lull  service.  The 
subsoil  in  this  locality  being  extremely  soft — almost  mud, 
in  fact — tlie  advantage  ot  doing  away  with  a  tall  brick  or 
masonry  chimney  stack  based  upon  un  cipunsive  pilo 
foundation,  is  too  obvious  to  need  emphiuisiu};. 

Tramway  Provisioiial  Ordori. — Whilst  Not  being 
purely  electrical,  it  may  be  intcieibSng  to  refer  to  the  pro- 
ceedings of  the  Board  of  Trade  under  the  Tramways  Act, 
1870,  during  the  lti93  session.  The  number  of  applications 
bo  that  Department  for  provisional  orders  under  the  Act, 
aude  iu  December,  1893,  waa  aeven — viz,,  Birmingham 
Oantnl  {cabl«),  Blackpool  Corpori^>o">  Oreal  Varmoutb, 


Hull,  Mancheator  Corporation,  Plymouth  Corporation,  and 
South  Staffordshire.  All  these  applications  proposed  the 
constniction  of  new  tramways,  being  in  every  case,  except 
Great  Yarmouth,  in  extension  of,  or  in  substitution  for, 
lines  already  in  use.  The  aggregate  length  of  new  tramway 
was  14  miles  0  chains  of  double  line,  and  6  miles  69 
chains  of  single  line,  the  total  estimated  coat  of  con- 
struction iMing  £173,121.  The  Birmingham  Central,  Hull, 
and  South  Staffordshire  applications  were  uUimat«ly 
ilroppod  by  the  promoters.  Four  proviaional  orders  were 
granted  by  the  Board  of  Trade— via.,  Blackpool  Corpora- 
tion, Orc-it  Yarmouth,  Manchester  Cor|>oration,  and 
Plymouth  Corporiition.  The  Blackpool  and  Plymouth 
orders  empowered  tbe  Board  of  Trade  to  grant  a  license 
enabling  the  local  authorities  to  work  the  tramways  on 
being  satisfied  that  the  Hoes  could  not  be  leased  at  an 
adequate  rent.  In  the  case  of  the  Great  Yarmouth  order, 
tbe  deposit  money  not  having  been  paid  into  court,  the 
Board  of  Trade  were  unable  to  submit  the  older  to 
Parliament  for  confirmation.  A  Bill  to  conGrm  the  other 
three  provisional  orders  was  introduced  in  the  House  ol 
Commons  on  Mjiy  5lh.  Petitions  were  presented  against 
the  Black|>ool  and  Plymouth  orders,  but  wore  subsequently 
withdrawn,  and  the  Bill  passed  through  the  first  House 
unopposed.  In  the  HouiiC  of  Ixinls  petitions  were  again 
presented  against  the  BlackjMol  order  by  the  promoters  ot 
the  Blackpool,  St.  Annes,  and  Lytfaam  Tramways  Rill,  and 
against  the  Plymouth  order  by  the  National  Telephone 
Company,  Limited.  New  clauses  and  other  amendments 
were  agreed  upon  between  the  parties,  and  the  Bill  received 
Uiu  Royal  assent  on  August  34lb.  The  foim  of  protective 
clause  recommended  by  the  Joint  Committee  on  Electric 
Powers  was,  with  slight  modifications,  incorporated  in  the 
Blackpool  and  Plymouth  orders  i»  lieu  of  clauses  previously 
inserted. 

Electric  Ught  versos  Oas.— Comparisons  of  these 
illuminants  are  becoming  somewhat  wearisome.  Mr.  D. 
Terrace,  the  engineer  and  manager  of  the  Middlesbrough 
Gasworks,  dealt  with  the  subject  in  his  presidential  address 
delivered  last  Saturday  before  a  meeting  of  the  North  o( 
England  Association  of  Gas  Managers,  lie  said :  "  I  should 
like  to  reiterate,  however,  in  as  clear  a  manner  as  possible, 
the  relationship  in  the  cost  «[  the  rival  lights  to  the  con- 
sumer— i.e.,  light  for  light.  This  has  hitherto  been  stated 
more  or  less  clearly,  and  sometimes  with  a  certain  vague- 
ness on  account  of  the  technicality  of  the  subject."  The 
president  then  gives  a  comiiarative  table,  and  says :  "  It  Is 
thus  that  electricians  compute  (the  3s.  lOJ.  against  the  3% .) 
the  cost  of  their  light  being  '  cheapor  than  gM.'  Their 
assumption  of  six  units  instead  of  10  units,  allowed  by  the 
Board  of  Tnnte  as  being  equal  to  1,000  cubic  feet  of  gas,  is 
»  wilful  playing  with  '  standards  of  light.'  It  is,  however, 
done  with  tbe  greatest  .s'l'L^/mii,  Were  the  gas  industry 
to  bo  as  guilty  of  misrepresentation,  it  could  with  all  reason 
adduce  the  latest  development  in  economical  lighting  by 
gas^viz.,  the  incandescent  light,  which  reduces  the  cost  to 
ono-sixth  of  our  standard,  or  one-fifteenth  of  the  cost  of 
electric  lighL  The  fair  way  to  put  it,  however,  is  :  gas 
standard,  3s.  ;  electric  light  standard,  5b. — i.it.,  electric 
light  two  and  a  half  times  the  cost  of  gas,  light  for  light." 
The  latter  seems  to  be  a  very  fair  statement,  but 
we  are  inrprisod  that  Mr,  Terrace  lays  stress  upou 
or  even  takes  any  serious  notice  ot  what  bo  terms  the 
assertions  ot  "  one-sided  advocates."  Tbe  [iresident  stales 
further  that  "  tfaoro  arc  about  600  towns  which  may  he 
ex[)ected  to  use  the  electric  light,  if  it  wore  a  success 
commercially ;  but  only  5  per  cent  of  these  as  yet  have 
each  a  com[>arativoly  small  installation."  Surely  Mr. 
Terrace  betrays  gross  ignorance  on  this  [loint^    Has  he  imvqk 


haud  of  dividend*  botag  paid  oul  of  net  reeaifiU  hy  different 
dectrio  ligbl  companies  1  He  h  aUo  evideally  uouquaiated 
with  the  pment  poiitioii  oi  electric  Itgbtin);,  otlierwiM  ho 
would  not  lay  that "  as  the  number  of  towns  experimenting 
with  the  new  light  is  In  a  decroasinf;  ratio,  this  shows  th&t 
it  bM  reaobed  its  IotoI,  and  that  it  now  appears  in  ite 
propdT  guise  in  the  estimation  of  those  who  may  adopt  it, 
if  not  in  that  of  the  electrician  and  eapitalist."  It  ia  a  pity 
that  a  gaa  advocate  should  distort  (acts  in  this  manner. 
Mr.  Terrace  evidently  doei  not  read  the  Blectria^  En^i\eer 
oc  any  other  electrical  jouTnal,  or  ha  wooM  be  aware  of  the 
feet  that  the  number  ol  (owns  experimentiDg  with  the  new 
light  is  in  an  increasing  ratio. 

Traction  ftt  Glasgow. — As  our  readers  are  doubtloii 
awaroi  the  Glasgow  tramways  become  the  property  of  the 
Corporation  in  July  of  next  year,  and  in  view  of  this  fact 
tbe  Tramway  Committee  are  carrying  out  extensive 
arrangements  for  undertaking  the  tratHc  on  the  III  of  that 
month,  it  is  intended  that  the  new  sorrice  sh^ll  from  tho 
bOKinoing  bo  complete  in  every  detail,  and  after  careful 
consideration  the  committee  decided  to  erect  uo  less  thun 
nine  exteoeiro  depot*  in  various  districts  of  tbe  city,  and 
sitae  tor  these  were  secured.  At  each  of  tbe  dqiAts  oar- 
sbeds,  stables,  and  loose-boxes,  with  sbo«ng  forge  and 
other  necessary  appurtenances,  are  in  course  of  erection. 
In  addition  to  the  usual  accommodation  for  horses  and 
cars,  workshops  for  car  building  and  repairing  are  being 
erected  at  Coplawhill.  The  buildings — which  are  roughly 
satiiaatwl  to  cost  about  X100,000 — will  afford  accommoda- 
tion for  about  3,000  horses  and  from  2.'^0  to  300  curs  and 
other  vehicles.  All,  or  nearly  all,  the  cars  for  the  service 
are  now  being  built  according  to  the  design  of  tbe  pattern 
car  exhibited  some  time  ago  and  approved  of  by  the  Town 
Council.  \Vbile  all  that  is  being  done  points  to  horse 
traction  to  begin  with,  tho  buildings  are  so  arranged  as  to 
admit  of  adaptation  for  other  motors  at  the  least  [lossible 
expense,  and  the  committee  are  narefully  studying  every 
system  of  mechanical  haulage  which  is  available,  or  likoly 
to  he  available,  for  street  tramway  purposes,  and  they  hope 
that  before  long,  it  not  at  the  beginning  of  tho  Corporation 
service,  mechanical  traction  will  to  some  extent  supersede 
horses  on  the  Glasgow  tramways.  Extensions  of  the 
tramway  system  have  boon  decided  upon  to  improve 
tho  service,  and  there  is  every  indication  that  the 
municipal  tramways  will  be  inaugurated  with  suocobb. 
In  connection  with  this  important  part  of  Corporation 
work  an  interesting  ceremony  took  place  the  other  day, 
when  tho  memorial  stons  of  the  Coplawhill  depAl,  which  ia 
the  most  extensive  of  tbe  itulion»,  was  kid  by  Lord  Provost 
Bell.  The  Lord  Provost  aai<l  th,it  the  can  (as  mentioned  in 
another  column)  would  be  lighted  with  electric  lamps,  so 
that  a  peraoQ  might  read  his  paper  on  his  way  home. 
Altogether  he  thought  tboy  could  promise  that  tbe  service 
would  be  superior  to  the  car  service  of  any  other  cjty  in 
tbe  world.  Bailie  Paton  mentioned  that  the  Tramway 
ConUBittee  bad  had  a  very  largo  amount  of  work  to  do. 
Th«  boOdingi  had  been  constructed  so  that  should  horse 
haalage  be  superseded  they  could,  without  difiiculty,  be 
adapted  for  tho  accommodation  of  mechanical  motors.  With 
mprd  to  the  question  of  motors,  ho  stated  that  the  tramway 
departdteut  wat  extremely  anxious,  even  at  the  beginning  of 
the  work,  that  tJiey  should  be  able  to  open  some  routes  with 
other  motors  than  that  of  horse  haulage.  Whether  they 
might  succeed  in  that  or  not  he  eould  not  exactly  say  at 
present,  but  he  could  give  the  BMoraDce  that  tbey  were  not 
without  hope  that  ou  some  o(  the  routes,  at  least,  Lhey 
might  be  able  to  accomplish  that  purpose.  He  said  that 
great  credit  was  doe  to  Ur.  John  Young,  tbe  geoeiaJ 
mMOMg^,  aoA  bis  able  asatstant,  Mr.  Clark,  for  the  manner 


in  which  they  hs<d  carried  out  the  dedgn  of  tbe  vuious 
buildings,  and  be  believed  that  by  tho  time  tbe  whole  work 
was  accompUshed  tbey  would  find  that  their  capital 
account,  upon  the  whole,  would  compare  extremely 
favourably  with  that  of  the  Glasgow  Tramway  Company, 
and  would  be  a  great  deal  leas  than  that  of  other  tramway 
companies  throughout  the  country. 

A  New  Storaire  Battery.— A  new  type  of  storaga 
battery  has  been  designed  by  Mr.  N.  Wladimirofl.  an  ex- 
lleutenant  of  the  Russian  Imperial  Guard.  Its  construction 
involvea  several  points  of  interest.  The  battery  being 
intended  specially  for  portable  work — such  as  boats,  train 
aTid  carriage  lighting,  etc — ligbtness  was  a  first  considera- 
tion, but  at  the  same  time  attontion  has  also  been  given  to 
the  other  details,  such  as  freedom  from  spilling  of  acid, 
indestructibility  of  tbe  containing-vesaei,  etc.  We  may 
premise, says  tbe  New  York  Ettdneol  Bngim^f,  In  describing 
this  battery,  that  the  battery  is  of  the  series  ty|io,  in  which 
one  side  of  each  pliite  constitutes  a  positive  and  the  other 
a  negative  element,  the  plate  itself  acting  as  tho  neoessary 
partition,  A  series  of  tho  plates  is  ranged  side  by  side  to 
form  the  cell.  Tbe  lead  plates,  whose  diameter  varies,  of 
course,  with  the  capacity  of  the  colls,  consists  of  a  oentral 
sheet,  cast  with  a  thin  spiral  web  on  each  side.  The  trough 
or  groove  between  the  spiral  webbing  is  filled  with  tbe 
active  material.  After  the  plates  have  been  thus  tilled,  tbey 
are  assombleil  by  clamping  thom  between  a  series  of  bard 
rubber  rings,  which  bear  against  the  outer  circumforonco  of 
the  plates.  These  rings  have  a  thin  rib  running  for  a  short 
distance  along  thoir  lower  end  to  catch  any  active  material 
that  may  drop  from  the  cells  and  prevent  it  from  sbort- 
circuting  the  plates ;  rubber  washers  between  the  rings 
also  aid  to  keep  tbe  cells  acid-tight,  the  rings  being  grooved 
for  that  purpose.  The  insulating  rings  and  the  plates  ^ter- 
nate  and  the  s|>a<:e  between  them  is  filled  with  acid,  which 
is  imured  in  through  a  small  opening  at  the  top  of  each 
ring.  In  the  battery  exhibited  at  the  Chicago  &chibilton, 
14  plates  are  so  mounted  to  form  one  baltory,  and  tbe  _ 
whole  is  bold  together  by  iron  bolt*.  Since  each  plate  ia  fl 
[lositive  on  one  side  and  negative  on  tbe  other,  it  follows 
that  the  E.M.F.  of  each  coll  is  addod  to  that  of  tbe  others, 
so  that  in  this  case  each  battery  has  an  E.MF.  of  ovei 
28  volts.  Each  of  these  bbtteries  weighs  about  1801b.  Ift 
may  bo  interesting  to  cite  the  results  obtained  by  tha 
otiicera  of  the  Kuasian  Torpedo  School  last  February,  and 
submitted  by  them  to  the  Chief  Torpedo  Inspector  of  th< 
Unasian  Navy,  as  follows  : 

Maximum  charging  current  10  amperes. 

Norma)  charging  current    3  amperes. 

Capacity  at  above  current 30  to  33  am (lere- hours. 

Weight  per  watt 0-31b. 

CoHt  per  watt  (12  eopeks)  .td. 

Efficiency 75  to  60  per  cenU 

International   resistance,   14  ele- 
ments in  series , 0*136  to  019  ohm. 

Acid  per  element.. 750  to  8d0  cub.  cms. 

The  report  alio  states  that  the  handling  of  tbe  WladimirotT 
batteries  is  far  easier  than  that  of  the  type  heretofore 
in  use  at  the  torpedo  school.  Tho  mounting  and  taking 
apart  of  the  cells  can  be  readily  accomplished, and  no  laakagft 
takes  place.  As  to  the  hardiness  of  the  plates,  a  test  was 
made,  first  with  a  current  of  1^0  amperos  tor  10  minutes, 
and  then  with  176  amperes  for  four  minutes.  After  the 
discharge  had  been  stopped,  the  battery  quickly  reached 
its  previous  EM.F.  and  capacity.  On  Iiotb  these  occasions 
the  battery  was  taken  apart  and  examined,  but  showed  uo 
ill.ellects.  Similar  exacting  testa  were  made  by  the  Testing 
Committee  of  the  recent  Moscow  Electrieal  Exhibition,  as 
a  result  of  which  a  gold  medal  was  awatded  to  Lbt 
inventor. 


BLECTBIC  SUPPLY  COIIIPANIES.-L 

(CoKtinufJ  from  page  S7I.) 

WESTMINSTKR  ELECTRIC  8UPPLV-M1LLBANK 
STREET  STATION. 

We  pro|K)s«  in  these  deecriplions  of  London  centr^il 
stations  to  give  the  details  in  a  form  to  be  easy  for  refcr- 
onco  or  comfKiriBori.  Wesb&ll  briefly  describe  the  sy»lem, 
give  parttculATS  of  the  atatiou  arintijctmiont,  genurattiiij 
plant,  dynaoiOB,  knd  subsidiary  ujipiirutua,  dealing  in  detail 
vith  any  special  peGuliartties  n(  pUtit  or  station,  and  moro 
purticulurly  with  any  recent  alterations  or  oxtonsions. 

Tb«  Millbank  station  of  the  Weatminttor  Electric  Light 
Corpuration  is  siluated  oa  the  baiilcM  of  the  Thnmee,  some- 
what loiilh  of  the  gurdfltia  of  the  Houses  of  Parliament. 
It  is  a  very  pleasant  station  to  visit,  everything  is  in  the 
strictest  working  order,  qniet,  clean,  and  almost  noiseless. 

The  engineers  in  charge  are  :  resident  engineer,  Frank 
Newington ;  second,  W.  Itobinaoo ;  tbiid,  G-.  Clarke.  The 
working  stall  consists  of  18  men. 

Systbm.— The  distribution  is  on  the  contiimoua-current 
three-wire  system,  with  a  eonttant  pressure  uf  100  volts  at 
the  bouses.  The  supply  is  cuntimions,  accumulators  pro- 
viding the  current  reipiired  duiins  the  early  hours  ot  the 
morning  and  for  the  light  day  load. 

The  area  of  supply  comprises  the  Houses  of  Parliament, 
which  have  separate  engines,  mains.andswitchbosrd;  andthe 
■urrounding  important  districts  of  Westminster,  Whitehall, 
Victoria-elreet,  Great  GoorgO'Street,  etc.  Thie  area  ia  con- 
nected by  the  network  of  mains  with  the  compauy'a  other 
central  stations  at  Eccleaton  place,  Belgravia,  and  Davies- 
■Ireet,  Mayfair. 

Station.— The  size  of  the  aUlion  is  200ft.  by  50ft.  It 
comprises  engine-room  57ft.  by  S.^tt.,  with  boiler-room 
behind,  abutting  on  the  River  Thamee,  60tt.  by  40ft, 
accumulator- room  above  the  engine-room,  and  the  same 
■ize  aa  thia  Utter,  with  house,  olticee,  and  yard  in  Millbank- 
atreet. 

The  statjon  is  built  of  brick,  the  eogineroom  being 
lined  with  white  glazed  bricks  and  having  a  concrete  ceiling 
carried  ongirders,forming  the  floor  of  the  accumulator-room. 
The  engine  block  is  of  concrete,  having  a  minimum  thick- 
neaa  of  about  6ft,  6in.  A  five-ton  travelling  crane  Is  fitted 
overhead,  and  the  engine-room  is  ventilated  by  a  5ft. 
ventilating  fan  driven  by  electric  motor.  Fire-pipes  aro 
fitted  in  the  various  depurtineiite.  The  station  is  lighted 
by  300-c.p.  incandescunt  lumps,  with  smaller  incao descents 
at  engines  and  switchboards.  The  architect  of  the  station 
waa  Mr.  C.  Stanley  Peach,  of  John-street,  Adelpbi,  who 
designed  the  buildings  to  the  requirements  of  the  chief 
engineer.  Prof.  A.  B.  W.  Kennedy.  F.H.S. 

Bon.lCR.s. — The  economical  generation  of  steam  power 
being  tho  first  essential  to  efficient  generation  of  current, 
the  detail*  of  Ibe  boiler-room  should  naturally  first  be 
mentioned. 

There  are  five  Babcoek- Wilcox  water- tube  boilers 
(nominally  200  h.p.  each)  each  to  evaporate  5,000)b.  of 
water  per  hour,  the  firing  being  done  by  band.  The 
boilesv  are  fitted  with  extra  steam  dome,  and  have  each 
a  grate  eurfaoe  of  30  square  feet.  The  usual  working 
praesuro  is  ir>01h  per  square  inch. 

The  furnace  gases  pass  through  a  Green's  ecouomiser 
before  entering  the  chimney  shaft  and  heal  the  fued-wator. 
'Dm  feed-pumps  and  pipes  are  all  in  duplicate,  and  the  feed- 
water  is  measured  continuously  through  a  s|)ecial  meter. 

Condensing  apparatus  is  installed,  Ixit  is  not  ordinarily 
ID  ma  aa  yet. 

Bert  Welsh  amokeleas  coal  only  ia  used.  The  coal  i» 
brought  by  barges  up  the  Thames  alongi>ide  the  station.  It 
is  lifted  by  a  steam  crane  from  the  barges  into  lipping- 
trucka  on  rails.  The  most  careful  system  oi  weighing  the 
fuel  is  adopted.  Every  tmck  is  weighed  by  an  Avery 
weij^hing-machiDe  fiuah  on  the  track,  before  the  coal  is  shot 
into  the  buDken,  and  the  coal  is  ^r^iQ  weighed  on  a 
tmallar  weogfaing  marine  from  the  coal-buukers  on  to  the 
•toking.floor before beinfc  used  in  the  boilers;  andscareful 
record  is  kept  by  the  men  iu  charge. 

Tbore  is  a  complete  ring    of    steam-pipee  round  bhfl 


engine-room,  connected  with  duplicate  steam-mains  from 
the  boilers  and  having  valves  so  arranged  that  any  engino 
can  be  supplied  in  either  of  two  ways.  The  pipes  are 
freely  suspended  from  near  the  roof,  and  were  fitted  by 
Messrs.  J.  Penn  and  Sons,  Limited.  They  are  steel  pipea, 
8in.  diameter,  with  coppoi  bends. 

ENotNKSANnDyNAHos. — For  oootinuous^urrent  stations 

the  directdriven  high  spued  steam  dynamo  practically  has 
ousted  other  forme  in  English  station  uracttce.  In  the 
Millbank-street  station  the  engines  are  of  the  well-known 
Willans  high-spee<l  cftntral-valve  type,  and  both  compound 
and  triple-expansion  machines  are  uked — compound  for  the 
smaller  dynamos,  which  supply  the  Houses  of  Parliameut, 
and  tri pie-expansion  for  the  larger  dynamos  for  the  district 
supply. 

There  are  four  Willans  G  G  compound  onginoK,  working 
up  to  90  i.b.p.  each,  and  four  triple-expansion  engines  of  the 
1 1  type,  200  i.h.p.  each — speed,  300  to  3&0  revolutions.  In 
every  case  the  engine  is  coupled  direct  to  the  dynamo. 

The  dynamos  are  eight  in  number,  and  comprise  two 
Edison- Hopki II Hon  muchinea,  giving  500  amperes  at  226 
volts  i  two  Goiilden  dynamos,  of  the  same  output;  and 
four  smaller  Goolden  dynamos,  giving  lOl)  amperes  at 
114  volts  at  a  speed  of  430  revolutions.  The  latter 
machines  are  used  tor  supplying  the  Houses  of  Parliament, 
or  as  balancing  machines,  Oopper-gauze  dynamo  brushes 
are  used. 

Accumulators. — Tho  accumulators — reservoirof  energy, 
or  fly  wheel,  so  to  speak.of  the  electrical  system— form  in  tois 
station  an  important  adjunct  of  tho  generating  plant,  and 
are  housed  in  a  large  and  lofty  room  above  the  onginc'houso. 
They  are  of  the  Cromplon-lloweli  type.  500  ampere-hour 
capacity.  There  are  three  batteries,  each  with  a  set  of  56 
cells.  One  complete  set  is  reserved  for  the  supply  of  the 
Houses  of  Parliament 

The  battery -regulating  switchea  are  placed  in  the  aooumu- 
lator-room  itself,  and  are  worked  from  below  at  the  main 
switchboard  by  toothed  wheel  and  chain  gearing. 

Switchboards  .—There  are  two  switchboards  situated 
one  at  either  end  of  the  engine-house — the  smaller  for  the 
Uousee  of  Parliament,  and  the  larger  for  the  district 
suppiv'.  These  switchboards,  built  by  Mewra.  Crompton 
and  Co,,  are  mounted  on  slate  bases,  and  fitted  with  com- 
plete switching  arrangements  on  both  positive  and  negative 
mains.  Each  dynamo  has  an  automatic  magnetic  main 
switch  for  breaking  tho  circuit,  The  voltage  is  read  con- 
tinuously by  Itichard  Fr^res'  registering  voUmeler.  The 
station  log  contains  complete  roiuJings  of  the  other  instru- 
ments taken  every  quarter  of  an  hour. 

There  is  an  Aron  meter  in  the  circuit  of  each  dynamo, 
so  as  to  record  its  whole  output,  and  the  total  readings  of 
these  meters  are  taken  to  give  the  total  output  of  the 
station.  .Similar  meters,  but  specially  made  reveraible,  arc 
used  to  record  the  daily  charge  and  discharge  of  the 
batteries. 

The  pilot  lines  from  the  feeding  points  are  brought  to  a 
multipolar  switch  connected  to  a  special  voltmeter,  on 
which  the  pressiu'e  at  the  feeding  points  can  then  be  read 
ofT  at  any  moment.  The  station  is  connected  by  telephone 
to  the  general  otTices  and  other  stations  of  the  corporation. 

In  the  resilient  engineer's  olfice  ia  a  complete  poteutio- 
meter  set — Clark  cell,  mirror  galvanometer,  potentiometer 
and  shunt  box,  wilb  secondary  cells  and  standard  resist- 
ances— used  for  the  checking  of  all  the  switchboard  instru- 
ments and  of  the  dynamo  meters. 

Every  item  affecting  tho  cost  of  generation  of  current  is 
scrupulously  looked  after  and  checked  under  control  of 
the  chief  engineer,  Prof.  Kennedy, 

This  station— quiet,  orderly,  with  every  item  thought- 
fully arranged — is  a  model  insUnco  in  the  centre  of 
London;  and  the  extreme  constancy  of  supply  forms  the 
best  test  of  working  ofiiciency. 

After  describing  the  arrangement*  in  the  other  two 
stations  of  the  WeaUutiuter  Cerporation,  we  shall  have,  by 
the  kindness  of  tba  corporation  and  Prof.  Kennedy,  some 
interesting  deUuls  to  ipve  with  referenee  to  the  cost  of 
of  current  on  tfao  Westminster  CorpontdoD'i 
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have  lU  own  reward,  and  within  a  few  years,  when  the 
works  reach  their  norma]  development  and  bring  Dormal 
returns,  it  will  be  seen  that  the  i-ewird  will  be  commeniu- 
raie  with  the  energy  exfiendw).  Cotne  we,  then,  to  the 
time  when  the  authoritie*  bud  made  u[>  their  mind*  and 
placed  the  designirifi  ol  the  utatjon  and  dintribiiting  syitem 
ID  the  hand*  M  Meiirs.  Bnnwell  and  Harris,  consulting 
engineers  of  the  greatest  ozperienco  and  highest  repute. 


by  Mr.  John  Lombe,  who  procured  in  Italy  (by,  it  ia  said, 
bribtnfE  two  woikmen,  who  accoEQ|>anied  him  to  England) 
drawing*  and  models  of  the  ailk  machinery  then  in  use  in 
that  country,  for  which  he  took  out  a  patent.  This  jiatent 
covered  the  operations  of  winding,  doubling,  and  twistin); 
the  silk  80  as  to  render  it  fit  for  weaving.  'Die  Juiiiator  of 
this  industry,  it  ia  iiaid,  died  about  (om-  year*  after  trom 
[loison  administered  by  an  luliiin  female  sent  over  for  that. 
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tiie  trade  rapidly  increa««d.  It  Beeme  almost  a  pity  tbat 
rbf  was  not  before  Braiifor']  in  their  electrical  enterprise, 
\  have  hiA  the  first  silk  mill,  to  have  had  the  fir«t  lisbt- 

ingitklioo,  would  hare  been  scbievemenlA  worthy  oi  bialQcy . 


autboritieB  to  be  udoiik  the  firat  to  patrouiae  any  phaie 
of  civiliaed  [iroji^reas  aa  eoon  as  it  baa  been  ebown  to  be 
pi'ogreu. 
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THE  REIGN  OF  KING  MUNICEPS. 
The  day  is  long  since  gone  by  when  one  might 
look  round  and  noti'*'*  *be  first  movements  of  the 
tendency  —  now  become  general  —  towards  self- 
government  on  all  points  of  common  local  interest 
by  the  centres  of  population  and  indnstry.  We  are 
almost  tired  of  reiterating  not  only  the  theoretical 
proposition  that  municipalities  ought  to  take  io  hand 
the  supply  of  gas,  water,  and  electric  light,  the  dis- 
posal  of  refuse  and  sewage,  the  provision  of  more 
rapid  suburban  transit,  and  numberless  other  such 
public  duties,  hut  also  the  actual  fact  that  one  local 
authority  after  another  falls  in  line,  and  as  the 
demand  arises  forthwith  proceeds  to  carry  out  the 
required  public  service — as  a  rule,  with  perfect 
success. 

Within  the  past  fortnight  alone,  for  example,  so 
far  as  concerns  the  supply  of  electricity  for  public 
and  private  lighting  from  municipal  central  stations, 
we  bave  seen  the  opening  of  such  works  at  Man- 
chester, Derby,  and  Blackpool,  with  some  little 
amount  of  quite  excusable  glorification  in  each  case. 
Many  have  preced*"^  'hese,  as  our  list  of  corpora- 
tion authorities  wi"  "^ow,  and  still  more  are  yet  to 
follow  their  example  in  ever-increasing  number. 
Everyone  at  all  well  acquainted  with  the  conditions 
of  development  in  the  public  supply  of  electricity 
for  light  and  power  purposes  must  by  now  be  fully 
awajre  of  the  many  utilitarian  advantages  which  lie 
on  the  side  of  municipal  undertakings  as  opposed  to 
the  interests  of  a  private  company ;  and  the  same 
result  appears,  indeed,  to  happen  whether  the 
article  to  be  supplied  is  gas,  water,  or  electricity. 

There  is  no  need  to  recapitulate  the  reasons  for 
this  condition  of  things ;  it  has  grown  of  increasing 
importance  each  year,  and  to  judge  from  results,  can 
as  yet  be  in  no  way  regretted.  Municipal  enterprise 
is  admittedly  well  able  to  supply  centres  of  population 
with  at  lea&t  some  requirements  of  healthy  and 
prosperous  living— pure  water,  for  instance,  and  a 
good  artificial  light  for  the  hours  and  places  wherein 
Nature  fails  us. 

Not  only  is  this  a  matter  of  general  agreement  iu 
regard  to  the  equipment  and  ownership  of  gas  and 
water  works,  electric  light  stations,  etc.,  but  the 
successful  daily  working  or  commercial  operation  of 
such  hy  municipal  bodies  may  also  bo  considered 
eufliciently  proved  by  experience.  When,  however, 
we  come  to  the  question  of  improvement  in  suburban 
transit  methods,  the  installation  and  equipment  of 
new  tramway  lines,  or  the  purchase  of  those  already 
established,  with  a  view  to  increasing  the  facilitief^ 
of  locomotion  from  one  part  of  a  city  to  another,'^ 
we  find  a  widely  spread  difference  of  opinion  as  to 
the  true  sphere  of  a  local  authority. 

There  arc  many  whose  opinions  cannot  bo  disre- 
garded, and  who  claim  that  the  system  of  tramway 
lines,  existing  or  proposed,  iu  any  centre  ought 
rightly  to  he  municipal  property — apart,  that  is, 
from  any  consideration  of  the  Tramways  Act,  1870, 
and  the  powerful  position  in  which  that  enactmeaij 
places  the  local  authority  in  regard  to  compulsor 
acquisition  of  the  lines  after  a  period  of  only  twenty, 
ono  years,  as  compared  with  forty-two  years  in  the 
case  of  electric  hghtiug  systems.  But  they  draw  the 
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line  at  mere  ow&erebip,  and  will  not  aigr«e  tbat 
mnnicipalities  shonld  be  empowered  also  to  operate 
the  tramways  of  their  respective  districts. 

Others,  again,  consider  that  the  duties  involved  la 
the  working  of  any  transit  system,  though  perhaps  of 
dififerent  character,  are  no  (greater  than  have  already 
been  undertaken  by  local  anthorities  in  many  placen : 
and  they  consider  it  to  be  unjust  that  sliar«hoUlcrs 
in  a  private  company  should  derive  substantial 
beuefit  from  what  is  to  all  intents  and  purposes  a 
monopoly  of  public  transit.  As  for  that,  reply  the 
anti-municipals,  in  too  many  cases  the  shareholders 
receive  next  to  nothing  in  comparison  with  other 
investtncnts,  and  if  the  tramways  are  to  be  carried 
on  by  the  local  authority  in  each  town,  there  would 
arise  a  grave  danger  of  considering  the  passenger  or 
employe  before  the  ratepayer,  besides  which  thu 
feeling  of  personal  responsibility  is,  as  a  rule,  more 
acute  in  a  management  financially  interested  to  a 
large  extent  than  with  a  committee  whose  members 
have  only  to  resign  on  account  of  ill-health  when 
trouble  begins.  Moreover  (takiug  the  war  into  their 
enemy's  camp),  they  say  that  a  tramway  system 
supported  by  the  rates  holds  a  most  unfair  position 
with  respect  to  any  couipctitive  enterprise  employ- 
ing private  capital  to  operate,  say,  a  line  of 
omnibuses. 

Both  sides  admit  the  absolute  propriety  of  local 
authorities  taking  over  or  owning  ah  initio  the  tram- 
way systems,  but  the  one  party  maintains  it  to  be 
truer  policy  for  the  operation  of  the  lines  to  be 
undertaken  by  a  private  company  —of  course,  under 
Buitnblo  conditions  and  restrictions,  and  upon  a 
terminable  lease.  The  other  party  holds,  in  the 
first  place,  that  the  progress  of  invention  and 
improvement  in  tramway  matters  has  shown  con- 
clusively that  mechanical  powers  are  the  must  suitable 
to  employ  for  traction  pui'poscs  even  along  our 
streets.  In  all  probability,  therefore,  the  conversion 
of  existing  lines  now  operated  by  horse  power  will 
be  largely  a  question  of  time  and  money;  whilst 
new  lines  and  extensions  In  many  cases  will  doubt- 
less be  equipped  with  electric  or  cable  motors. 

Since  local  authorities  are  beginning  to  show  what 
they  CO)]  do  in  the  way  of  profitably  carrying  on  such 
undertakings  as  electricity  works  for  the  supply  of 
light  and  fixed  power,  they  ought  surely,  it  is  claimed, 
to  he  ia  a  position  satisfactorily  to  operate  au  electric 
tramway,  the  working  conditions  being  the  same  for 
all  practical  purposes. 

Saob,  io  brief,  ia  the  question  which  is  forcing  its 
way  to  au  early  nttlciuoiit,  and  which  will  therefore 
oome  very  prominently  before  the  public  during  the 
immediate  future. 

The  general  tendency  in  other  countries  has  been, 
of  course,  increasingly  to  employ  mechanical  traction 
upon  struct  tramways ;  proofs  of  this  arc  seen  every- 
where. We  print  elsewhere  a  paper  on  "  Karth 
Bcttints,"  read  before  the  eleventh  auuual  meeliug 
of  the  New  York  State  8trvel  Railway  Association, 
whose  members  used  at  first  to  discuss  forage  and 
fodder ;  iu  a  recent  issue  we  gave  au  nbstrnct  of  thu 
Cavourable  conclusions  respecting  electric  traction 
reached  by  the  Liternational  Tntmway  Congress  at 
Budapest ;    the  Tramway    Institute  of    onr  own 


ootmtry  makes  a  point  of  meeting  wherever  new 
electric  traction  developments  are  to  be  found,  with 
a  view  to  giving  its  members  au  object  leesou  in  the 
latest  pr<:]gres3  made. 

Assuming,  therefore,  that  our  tramway  systems 
are  sooner  or  later  (let  it,  we  hope,  be  "  sooner  ")  to 
he  operated  by  mechanical  motors,  the  next  question . 
to  he  decided  (and  we  simply  state  it  without 
attempting  in  this  place  a  final  conclusion  thereon) 
is  the  foliowing :  "  Have  local  authorities  proved 
themselves  to  be  strong  enough  generally  to  under- 
take the  confessedly  difficult  and  often  thankless  task 
of  operating  tramway  and  street  transit  systems — 
more  particularly  with  mechanics!  motors — taking 
into  account  the  excellent  position  already  attained 
by  them  in,  for  instance,  the  matter  of  electric  supply 
for  lighting  purposes?" 

Tentatively,  one  would  feel  inclined  to  say,  that  so  ■ 
long  as  local  authorities  can  give  an  efficient  rapid 
transit  service  with  satisfaction  to  the  public  who 
ride,  and  the  employes  who  do  the  hard  work, 
and,  whilst  accomplishing  this,  are  able  to  show 
a  balance,  however  small,  oa  the  right  side  of 
the  ledger,  there  does  not  seem  any  reason  for  the 
existence  of  tramway  companies  to  operate  the 
Unes. 

Probably  we  have  thus  raised  a  high  standard,  bat 
it  is  one  to  which  King  Municeps  must  aspire,  if  he 
wishes  to  extend  his  realm.  Any  additions  to  his 
rule  must  be  self-supporting,  although  not  neces- 
sarily productive  of  a  big  revenue. 
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DEBBY   CENTRAL  STATION. 

f Concluded  fra^n  page  3i7.) 

As  will  be  seen  on  examination  of  the  place  of  tbe  supply 
area,  a  part  of  the  site  of  the  old  silk  mill  has  noir  erected 
ii|}OU  it  the  geoeriiting  station.  We  bad  an  oppoituiiity  of 
thoroughly  examining  the  plans  and  seeing  the  work  beinK 
done  at  the  station  during  tbe  course  of  conatructiori,  and 
it  wua  gratifying  to  s«e  the  great  care  and  atleniion  which 
h-Aii  been  and  wna  being  ueswwed  Upon  every  detail. 

But  just  another  wunl  about  the  site,.  The  shape 
is,  roughly,  triangular.  Tbe  silk  mill  was  huiit  upon 
piles,  and  during  the  excavations  for  tbo  station  many  of 
these  were  mot  with  in  an  admirable  state  of  preservation. 
Tbo  historic  associations  connected  with  the  site  must, 
however,  fpve  place  to  the  practical,  the  most  important  of 
which  relate  to  position,  to  suitability  of  foundations,  and 
to  maintenance  in  enabling  coal  to  be  brought  to  tbo 
boilers.  As  to  position,  we  have  said  it  via  selected  after 
c;ireful  oxamination  of  all  the  facts.  Trial  hole«  were  made 
to  ascertain  its  suitability  for  fotindatiotis,  and  being  along- 
aide  the  nver,  water  for  comtuiisin^  was  obtainable  in 
(jumntity,  and,  if  necessary,  coal  sttiragu  anil  water  carri.igo 
wns  obtainable.  Assuming,  then,  that  the  site  waa  the  best 
obtainable,  tbe  next  question  was  the  design  of  the  buildings, 
nnd  as  those  arc  fully  illustrated  it  will  bo  necessary  tosay  but 
little  about  thorn.  From  first  to  last  the  engineers  have 
had  in  view  the  saving  of  losses  during  working,  and  hence 
the  minimiaing  cost  of  maintenance.  This  in  our  estima- 
tion should  be  tbe  aim  of  every  designer.  Initial  cost  is  of 
secondary  importance,  cost  of  maintenance  is  of  primary 
imporlance.  But  the  electric  light  engineer  is  handicap^ied 
in  other  way.^.  Ho  has  to  design  for  initial  economy,  for 
economy  of  matntenanco,  and  ab  tbe  same  time  allow  for 
future  and  rapid  extension.  We  must  coTigratulate  the 
engineers  upon  tbuir  careful  design  of  this  station.  Tbe 
plant  can  bo  duplicated  with  a  minimum  of  additional 
expenditure. 

So  far  as  tbe  buildings  are  concerned  it  will  not  be 
necessary  to  ent«r  into  lengthy  doacrivtioo.— Uis.  yi-^iaSs.-*.- 
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tions  tell  laorQ  th&n  a  votanie  of  vord-paintJDg ;  hence 
for  tbe  moment  we  will  rest  satisfied  wiib  f;ener&litie3 
nthor  than  with  p&rticuUr«.  Tbe  whole  of  the  huildincs 
are  substantially  built,  and  apeciil  attention  hiu  been  pud 
to  the  dynaiuo  {oiindatignH,  irhich  are  of  concrete  capped 
with  Derbyshire  nindftonc.  Of  the  electrical  equipment 
only  a  purt  of  wh.at  is  oven  now  contemplated  is 
fixed,  but  the  reoiainder  is  being  rapidly  pushed 
forward.  There  are  three  of  Fletchers  boil  era  of 
the  ordinary  Lancashire  type,  with  Galloway  tubes  and 
Vicar's  automatic  stoking  apiiaratiu,  driven  by  an 
indopondent  en};ine.  E^ch  boiler  i*  of  'idO  b.p.,  and  dcHvert 
steam  at  the  working  prensiirc  of  1201b.  Hose  throe 
boilers  61)  one  bay  of  the  boilorshed.  There  is  n  second 
similar  bay,  and  nnollicr  bank  of  boilers  can  be  erected  as 
■oon  at  retinirod.  The  boilers  are  fitted  with  both  injector 
and  donkey  pamp.  Tbe  st«am-pipes  are  arraDged  so  that 
•team  can  bo  admitted  or  ahiit  off  from  any  boiler.  Theae 
pipe*  are  carried  tbroiigh  tlie  boiler-room  wall  nndcrneath 
tiM  dynamo-room  to  tbo  engines.  There  are  two  lOts 
of  exbaiut-pipea — one  set  going  to  air,  the    other  to 


Derby  Ceninil  Bloctrie  Lighting  Station. —Map  ahvwint;  Cain> 
pulBory  Area  ot  Supply. 

the  condenser,  the  circulating  pump  for  which  xets  water 
from  the  adjoining  river.  The  engines  are  by  Messrs. 
Browetl  and  Lindiay,  of  Fatricroft- -vertical,  comiiound, 
direot'drtvint,',  with  llywheel  governorit.  Thode  installeil 
are  to  give  ''0  h.p.  actiul,  while  throe  other*  are  being 
erected  of  double  this  power.  At  the  present  time  these 
engine*  drive  three  alternators  bv  Mossrt.  Siemens  and 
two  direct cuirenb  dynamos — tbe  falter  for  the  arc  U);ht- 
ing.  Tbeea  alternators  deliver  current  at  2,000  volts  at 
SOO  rorolu tions  |>er  minute,  and  have  the  exceedingly  low 
periodicity  of  40.  The  exciters  are  by  tbe  same  makers, 
and  run  at  300  revolutions  per  minute.  The  arc  ligfatera 
ran  at  300  revolutions,  giving  10  amperes  at  !,800  volte. 
In  fact,  this  output  is  obtained  at  3S0  revolutions.  Each 
of  the  arc  lighten  is  intended  to  K've  current  to  tO  lamiis 
in  eerie*.  At  the  present  time  there  are  two  arc  ligtit 
circuite,  The  lamp*  are  Siemoiu's  double-carbon,  to  run 
36  hours — that  is,  each  i>air  of  carbons  liLst  IS  hours  ;  and 
bbe  firat  p»ir  being  coiisumod,  tbe  second  is  automatically 
brought  into  circuits  The  loads  from  tbe  alternators  are 
ta][0O  to  omnibus  bars,  as  they  are  intended  always  to  run 
ia  pmnUiii},  aad  from  those  the  current  is  switched  to  all  or 
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Itei'by  Centiat  Electric  LicFhtine   Station. — Combined  LAmp.poat 
and  Transformer  Box. 


Derby  Contra]  Blectrlo  Lighting  BMtioo.— D«Mlta  of  Chtmnqy  Sb&tt. 


boxes,  uid  Uiat  all  tba  switchboud  amiigwnenU  bavo 
been  tarefuUy  considered,  the  driiihle-jiolo  swiubos  boiu); 
iiisulaLed  vritfa  ebonite.  Pilot  wire*  ure  brought  back  to 
the  airitcbbounl,  from  wbicb  tnomdescont  Umps  are  rua, 
tad  by  mcuu  of  a  fwttcb  and  a  Cardew  voltmeter  the 


A  few  words  witb  ref*reac«  to  the  ijiUdi  of  t 
diatributton  »nd  tbo  geiieral  featuron  of  thin  installa- 
tion will  im  known.  Al!  the  tmiwformei  secon- 
dariea  are  led  to  wh»t  may  bo  termed  omnibus  dis- 
tributing-mains,    frooi    vhicb    mains     the    incandescent 
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bmn  *n  fed.  It  will  be  seen  thai  when  the  demand 
ia  ught  the  mriaforniefs  not  re^juired  to  supply  the 
deataDd  can  be awiicbed  otT,  and  no  ibe  tiatiafoi mer  losses 
at  low  load  avoided.  Itt  fact,  ibouxb  there  may  be  a  littlo 
loM  by  this  omnibus  methtid,  it  will  ]>ro)Mbly  tie  far  leu 
than  the  Idm  would  be  by  using  trunKiormen  at  low  loiul*. 
But  we  bu)M  to  illuiitnla,  and  where  necessary  describe,  the 
variocia  detail*  of  the  apparatus  in  subsequent  issues. 

Uoanwhile,  on  Tuesday  evening,  at  the  invitation 
of  the  Mayor  of  Derby  <Mr.  Couoeillor  Maraden,  J.P.). 
a  large  number  of  the  moat  prominent  inhabitante  of 
Derby  gathered  together  at  the  c«ntral  station  to  witueas 
the  inauguration  ceremony  of  turning  on  the  stdam,  and 
Bubsequenlly  to  dine  tot;ethar  and  feliciUte  each  other 
upon  the  xucueits  so  for  achieved.  Tho  ceremony  was  a 
aucceu,  the  light  waa  a  succuss,  and  the  speeches  wore  a 
•liccew.  The  Mayor  admitted  that  the  Corporjiiion  bad 
placed  ittelf  unrwervedly  in  the  bands  of  the  Klectric 
Lighting  Committee,  and  that  the  committee  bad  placcl 
itiftlf  as  unreservedly  in  the  bands  of  the  eininont  and 
experienced  en};iiieers,  Messrs  Brauwell  and  Harrin.  Wo 
are  quite  sure  that  tbia  was  the  wisest  policy  to  puntue, 
and  our  examination  of  the  works  when  in  progress  and 
a^ain  so  far  completed,  lead  us  to  tho  conclusion  that 
Messrs.  Bramwell  and  Harris  hare  designed  a  station 
worthy  of  the  town  and  their  own  great  reputation  ;  and 
thev  have  been  ably  seconded  by  the  various  contractors, 
auoh  aa  Mcsirs.  Siemens,  Messrs,  Browetl  and  Liodley,  who 
have  supplied  tbe  ongineeand  dynamos  and  other  apparatus. 
Nor  must  we  foigel  the  geatlemeo  who  have  .■iu|Kirmtende'l 
the  actual  work,  and  to  whose  unremitting  attention  tbe 
success  of  tbe  work  is  due. 


THE  RETURN  CIRCUIT  OF  ELECTRIC  RAILWAYS  * 

BY   TJIOS.  J.   .W'TIUHK, 

fCotictudrd  from  page  SS7.) 

I  must  not  Uke  up  your  time  with  any  extensive  analysis 
of  Table  III.,  but  I  cannot  forbear  pointinit  out  a  few  striking 
features.  Take  cases  Nos.  2  and  6.  The  former  is,  no 
doubt,  used  by  many  members  of  this  association.  No.  6 
is  tbe  system  track  ciicuit  of  the  Atlantic-avenue  lUilroa^l, 
in  Brooklyn,  N.V.  No.  2  has  a  lonH  track  resistance  of 
-0586  ohm,  and  cosU  fur  material  about  TOOdol.  per  nirlo, 
while  No.  6  baa  a  total  track  resistance  of  but  0130  ohm,  and 
oosts  for  material  only  H4do!.  |>er  mile.  In  other  wonU,  No.  6, 
in  i>oint  of  c^iciency,  is  four  and  a  half  limes  a  better  electric 
circnit  than  No.  'i,  while  costing  just  about  one  tifih  ils  much. 

Tabui  lU.— ChanMtoriftics  Ver  Mile,  Double  Tiwik. 
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In  roods  likely  to  h.ive  extreme  heavy  traffic,  case  No.  1 1  has 
been  adopted,  there  bein^  four  No.  0  supplementary  copper 
wires  and  the  ordinary  copper  rail  bonds  or  connectors, 
being  tbui  merely  an  enlargement  of  No.  3,  and  used  in 
connection  with  901b.  rails.  In  case  No.  12  the  901b.  rails 
are  also  used,  but  there  ore  no  supplementary  vires,  and 
web  joint  of  the  rails  is  supplied  with  two  rail  bonds  of 
No.  0000  copper  wire,  each  only  12in.  long.     Comparing 

*  Report  read  botore  the  Stnet  Railiray  Alwociuticin  ol  New 
Vorh  StiOe,  SapUoiber  10.  IHSS. 


results,  it  is  evident  that  case  No.  12  is,  electrically,  ahout 
four  time«  a  better  circuit  than  No.  II,  while  costing  only 
about  ono-third  us  much, 

Now,  lal  us  compare  case  No.  12,  as  it  stands,  with  case 
No.  11,  but  adding  to  the  latter  two  500,000  circular  mils 
overhead  returns  conuected  heavily  to  tbe  track  eiiculi  at 
frequent  intervals.  In  case  No.  11,  tbe  total  track  circuit 
resistance  in  0306  ohm  ;  that  of  the  two  000,000  circular 
mils  feeders  about  0545  ohm ;  and  the  combination  circuit 
measures  about  0196  ohm.  Tbe  cost  of  the  two  feeders 
(insulated)  per  mile  of  double  track  roads  would  be  approxi- 
mately 3,800dol.,  to  which  we  add  tbe  l,250dol.,  cost  of 
track  circuit  in  case  1 1 — making  4,000dal. 

In  short,  though  our  case  No.  12  ^ivet  us  almost  three 
times  as  efficient  ati  electric  circuit  as  the  new  case  No.  11, 
the  latter  costs  almost  10  times  more  than  No.  12.  And 
yot  the  West  Knil  and  Brooklyn  City  Railroad  Companies 
pin  their  faith  in  a  circuit  like  ctso  No.  II. 

A  glance  at  the  sixth  and  seventh  columns  of  Table  III. 
is  rather  instructive.  If  we  take  a  medium  city  system 
operating  20  miles  ol  double  track,  the  company  whico  uses 
case  No.  2  will  pay  several  thousand  dollars  nor  year  foi 
the  energy  wasted  in  the  return  circuit,  while  the  com- 
pany using  No.  6,  or  No.  8,  or  No.  10,  will  pay  but  a 
trifle  in  com[>arison,  and  savu  nickels  by  the  quart.  I  am 
of  tbe  opinion  that  it  would,  to  day,  well  repay  auy  company 
using  copper  supplementary  wire  to  roboud  ile  traclu  on  x 
basis  of  perennial  low  resistance,  because  on  the  averag« 
it  would  save  the  cost  of  such  change  in  one  year.  And  I 
say  the  same  to  those  using  iron  rail  bonds. 

There  is  still  another  phase  to  this  whole  question 
of  the  return  circuits  to  which  I  will  briefly  refer. 
I  mean  the  electrolytic  decomjioiition  of  the  rails 
when  earth  is  relied  upon  as  tho  major  part  of  the 
return  circuit.  That  there  is  such  decomposition  must 
be  tnie,  Tho  soil  under  our  paving  has  for  many  years 
been  plentifully  soaked  with  ammonia  from  animal  refuse, 
with  ordinary  salt  in  tbe  winters  of  bygone  borso-car  days, 
and  to  these  have  been  added  the  luak:tge  fiom  the  under- 
ground gas-pipea.  Certainly,  such  soil,  when  wet  and  in 
contact  with  tbe  rails,  presents  all  tbe  requisite  features  of 
an  active  depositing  bath,  there  being  no  dearth  of  cathodes 
below.  Hence,  so  long  as  a  conj-iderable  flow  of  current 
takes  place  from  rails  to  earth,  there  must  necessarily  be  a 

food  deal  of  direct  electrolytic  decomposition  of  the  rails, 
et  me  take  an  extreme  case.  It  would  scarcely  be 
exaggeration  to  assume  that  on  Tremont-steot,  Boston,  or 
Fulton -street,  Brooklyn,  there  is  a  massing  of  slowly- 
moving  cars,  amounting  to,  say,  100  for  one  mtle  of 
double  track.  Let  the  rails  used  he  701b.  girder,  and  (or 
the  current  1  should  say  30  amperes  per  car  for  15  houn 
per  day  would  be  a  fair  average;  100  x  20  x  16  x  365 
=  10,950,000  ampere-hours  per  year.  If  all  this  went  back 
to  tho  generator  by  way  of  the  earth,  the  decomposition  of 
the  raits  every  year  would  be  7,665,000  grammes,  or  about 
17,0001b.  of  iron.  Nearly  eight  tons  lost  from  the  mile  of 
double  track  inone  year.  As  the  mile  of  701b,  rails  would  only 
aggregate  220  tons,  it  would  not  be  many  years  at  that 
rate  till  the  rails  would  be  ipialifled  for  a  pension  for  lose 
of  both  feet  incurred  in  the  service,  and  in  time  we  might 
have  an  illustration  of  tho  proverbial  "  two  streaks  of  nut 
and  a  right  of  way." 

I  have  assumeii  an  extreme  case,  but  I  have  no  doubt 
that  there  is  a  considerable  amount  of  direct  electrolysis  of 
the  rails.  Nothing  can  be  done  to  entirely  avoid  it.  but  it 
can  bo  reduced  to  a  minimum  by  overhauling  the  track 
circuit  and  giving  it  as  ereat  an  electrical  value  as  possible, 
and  it  might  be  retarded  by  dipping  tho  rails  before  laying, 
similarly  to  gas  and  water  mains.  In  abandoning  as  much 
as  possible  the  rather  uncertain  sup[>osod  advantages  of  the 
earth  return,  we  would  to  a  corresponding  degree  rid 
ourselves  of  troubles  with  gas  and  water  pipes  and  tele- 
phone circuits,  and  yet  would  be  aa  safe  from  lightning  as 
we  are  at  present. 

If  it  he  admitted,  then,  that  it  is  desirable  to  obtain  from 
the  track  structure  as  great  a  conducting  power  as  possible, 
tbe  question  arises,  how  shall  it  be  done  f  This  at  once 
bdoga  tu  to  the  subject  of  rail  bonds,  and  a  criticism  of 
the  varioQS  types  used,  with  a  view  of  arriving  at  the  beat 
from  all  poinu  of  view. 
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There  have  not  been  many  typoa  brought  out  by  the 
manufacturera.  Probablf  the  eiriient  irat  muds  of  a  piece 
of  irire  having  its  ende  tailed  uroimi]  two  Hveta  and  dipped 
in  Bolder.  Thia  form  i«  rtill  much  uRod,  but  it  ii  objecUon- 
*bla  By  its  me  (our  contacts  exist  at  every  rail  joint — 
i.e.,  rail  to  rivet,  rivot  to  wire,  wire  to  rivet,  and  rivet  to 
rail.  To  ensure  its  [msition  in  the  rail  the  rivet  must  be 
upset,  and  this  in  a  f^eat  nnmber  of  cues  eiiher  starts  or 
eompletely  looeens  the  contact  between  the  rivet  and  wire. 
If  it  escapes  this,  the  constant  vibration  of  the  rail  sooner 
or  later  causes  loosening  of  the  wire  on  the  rivet.  Once 
loowDess  occurs,  the  bond  is  of  little  use.  A^aiii.  the 
oisential  nature  of  such  a  rail  bond  precludes  the  use  of 
any  large  wire  in  its  construction.  Still,  many  roads  have 
used  them  and  are  still  doins  so.  The  wire  jtenerally  used 
is  No.  4  B.  &  S.,  sometimes  Iron  and  sometimes  copper. 

Another  type  which  baa  met  with  much  favour  consists 
of  two  soft  iron  pins  with  enlarged  heads,  which  are  drilled 
transversely  to  receive  the  connectinF;  wire,  which  is  upset 
after  passing  through  the  beads.  Thia  form  is  open  to  the 
same  objections  ss  the  previous  one,  being  in  three  pieces, 
the  integrity  of  whose  contact  is  almost  sura  sooner  or 
later  to  he  destroyed,  whothoi  the  intermediate  wire  is  iron 
or  copper. 

Later  on  appe:ired  the  ingenious  and,  from  a  purely 
constructive  aspect,  very  economical  "channel  pin."  ft 
met  an  enormous  sale,  and  is  to-day  in  extensive  use.  The 
form  is  familiar  to  you,  and  I  need  not  describe  it.  It 
requires  three  pieces,  is  not  capable  of  riveting  in  the  rail, 
and  ita  form  prevents  the  pin  and  wire  from  com- 
pletely filling  the  hole  in  the  rail,  and  rapid  corrosion 
of  contact  is  inevitable.  Being  merely  driven  wedge-like 
into  the  rail  hole  its  stay  is  not  reliable,  and  by  cor- 
rosion and  continual  vibration  it  becomes  loose  and  almost 
valueless.  There  is,  too,  a  tendency  for  the  workman  to 
force  the  wire  against  the  sharp  edge  of  the  bote  while 
driving  the  pin,  thus  weakening  the  wire  very  materially. 
It,  too,  like  the  rivet-and  wire  bond,  has  a  limitation  an  U> 
the  siee  of  the  connecting  wire.  No  matter  how  carefully 
ihe  mechanics  of  the  job  arc  attended  to.  we  have  a  mere 
plug  driven  in  a  hole,  and  so  between  the  rail  and  channel 
pin  and  the  car  wheels  is  a  very  Rood  illustration  of  a  cask, 
a  bung,  and  a  bung  starter,  wiih  the  odds  against  the  bung. 
Another  type  of  rail  bond  is  that  composed  of  a  piece  of 
copper  wire,  with  cast  copper  rivets  electrically  welded 
thereto  on  projecting  stems  the  eize  of  the  wire.  Thia  is  an 
attempt  In  the  right  direction,  but  does  not  work  out  in 
practice.  The  electric  weld  is  apparently  uucortain,  the 
union  in  many  cases  under  my  inspection  being  so  imjiorfect 
that  it  could  be  broken  by  hand.  The  small  copper  castings 
exhibit  radial  crystallisation,  making  welding  difficult. 
Maoy  also  break  iu  applying  to  the  rails,  and  such 
happening;*  destroy  confitlenco. 

I  now  eome  tu  what  is  known  as  the  "  solid  one-piece 
bond,"  which  has  sprung  into  great  favour.  Ic  would  be 
disingenuous  wore  I  not  to  announce  right  here  that  this 
rail  bond  is  a  patented  invention  of  my  own.  but  I  ho[w 
that  you  will  aomit  that  I  am  tryini;  to  view  thia  question 
from  a  broad  and  disinterested  standpoint. 

Tbis  solid  one-piece  rail  bond  in  simplicity  itself.  It  is 
merely  a  wire  with  exiiansion  curves  at  iu  ends,  on  encb 
of  wbich  a  heavy  shoulder  is  swaged  from  the  wire  itself, 
so  that  l>oth  the  rivet  ends  thus  formed  and  the  inter- 
mediate wire  are  nil  one  solid  integral  piece.  Prom  rivet 
to  rivet  there  can  bo  no  failure  of  contact,  except  by  forcible 
^^^^  rupture  or  total  corrosioo,  and  there  can  be  no  failure  of 
^^^  eontjict  between  bond  and  rail,  because  when  the  rivet  end 
^^^  is  properly  headed  op,  the  connection  made  is  perfectly 
^^^  watertight  and  airtight,  and  It  is  proof  against  [lounding 
^^H  and  vibration.  There  is  no  solder  required,  no  juris  to 
^^B  tbake  loose,  and  there  is  no  restriction  in  sir.o  of  wire,  as 
V  the  bond  can  be  tnsdu  of  No.  4  wire,  and  it  can  bo  made  of 

■  No.  0000,  and  larger  if  desired. 

H  I  suppose  the  great  majority  of  rail  bonds  used  span 

H  around  the  hsbplutcs,  which  nowadays  are  quite  long.    My 

H^  belief  is  this  is  a  mistake^  Table  IU.  will  show  what  a 
^^_  diflcrenco  there  is  in  resistance  in  the  track  circuit  aa 
^^B  between  3Sin.  and  12in.  bonds.  The  I2in.^bond  has  the 
^^^  advantage  in  the  total  track  resistance  *of  from  40 
M         per  cent,   to   SO   p«r  cent.     A    1 2io.   solid  fliond,  with 


ite  expansion  curves,  makee  a  distance  between  rivet 
centres  of  about  Sin.  Electrically  considered,  it  does  not 
matter  what  part  of  the  rail  end  is  used  for  bonding. 
Tlie  holes  can  oe  drilled  through  the  flat "  tram,"  or  through 
the  floor  of  the  rail,  4in.  from  the  end,  just  as  readily  as 
through  the  web  or  stem.  There  is  no  difficulty  whttever, 
and  I  can  imagine  no  type  of  track  constniution  forbidding 
the  use  of  short  bonds.  I  have  bonded  many  miles  of  track 
in  tbia  manner,  and  used  the  12in.  buiida  and  had  no 
trouble.  In  ginlcr  rail  1  prefer  to  drill  the  holes  through 
the  flat  tram,  taper  roam  the  holes  from  above,  and  deeply 
countersink  ;  then  p.iss  the  rail  bond  up  from  beneath,  and 
head  up  the  ends  till  the  taper  and  countersink  are  com> 
pletely  filled.  This  method  tias  one  great  advantage,  in 
allowing  every  rail  bond  to  be  inspected  at  any  time  with- 
out diaturbing  the  paving.  Tbe  tracks  of  the  Atlantic- 
avenue  Railroad,  ici  Brooklyn,  were  iKinded  in  this  way 
with  No.  000  copiwr  bonds.  Sin.  long  between  rivot  centres, 
and  they  have  given  entire  satisfaction. 

Kail  bonds  should,  after  boine  applied,  be  either  heavily 
coated  with  shellac  and  aspbaltum,  as  practised  by  Mr. 
Waaou  in  Cleveland,  or  have  a  grooved  strip  of  wood  Qlled 
with  aspbaltum  slipped  around  while  the  compound  is  sofb^ 
This  will  prevent  corrosion.  iH 

Another  important  element  of  the  return  circuit,  in  such 
roads  as  do  not  ICTSS  the  |>ower- bouse,  is  the  main  return. 
Whether  earth  circuit  is  used  or  not,  there  should  be  a 
heavy  connection  from  the  generator  or  switchboard  by 
the  shortest  route  to  the  rails.  Such  a  course  is  generally 
adopted,  but  the  aize  of  the  conductor  is  apt  to  be  too^ 
small  I  have  seen  several  cases  of  serious  inadequacy  iojl 
this  direction,  so  much,  indeed,  aa  to  heat  the  main  return!^ 
I  had  occasion  once  to  discuas  the  question  wiih  a  sontle- 
man  who  called  himself  an  electrical  engineer,  and  who 
had  engineered  lieveral  railways  of  considerable  aise  Tbe 
problem  was  to  return  a  possible  maximum  of  .'i.OOO  amperes 
about  half  a  mile  from  tracks  to  generator,  I  gave  my 
views,  which  embodied  rather  heavy  work,  and  also  my 
calculations  for  loss  of  energy,  etc.  "  Nonsense,"  siid  he, 
"  (our  No.  0000  wires  would  bo  abundance,  because  you 
can  lay  them  in  the  ground,  and  the  heat  will  he  curried  o9 
before  harm  can  be  (tone."  It  was  no  use  arguing  against 
that,  and  I  utterly  failed  to  persuade  him  that  his  four 
wires  would  required  320  volte  to  drive  the  5,000  amperea 
through  them^i.?.,  a  loss  of  over  2,100  e.h.p.  Fortunatel; 
that  engineer  has  generally  bad  some  check  on  him,  ain 
thus  the  construction  of  several  monsLrositiea  has  been 
avoided, 

The  old  rails  can  be  advantageously  used  for  the  main 
return  in  many  cases.  When  it  comes  to  using  a  large 
number  of  heavy  copper  wires  overhead  or  underground  ou 
the  one  hand,  and  on  the  other  hand  an  equivalent  capacity 
of  old  rails  laid  underground,  tbe  latter  is  much  cheaper, 
and  can  be  mide  entirely  durable.  Tbe  rails  can  be  con- 
nected by  heavy  topiter  plates  by  riveting,  ihe  number  ol 
rivets  being  ciual  in  carrying  capacity  to  that  of  tbe  rail 
and  plate.  Tne  wliole  structure  can  be  laid  In  a  wooden 
trough  tilled  with  pitch,  and  will  remain  intact  for  an 
induHnite  poriod,  A  one-rail  line  of  tbia  kind,  composed 
of  old  601K  tint  or  centre  benruig  rail,  is  as  good  as  a  copper 
bar  lin.  square,  or  six  No.  0000  cupper  wires. 

I  am,  therefore,  led  to  the  conclusion  that  tbe  best  return 
circuit  is  that  which  complies  with  the  following  require- 
ment :  (I  )Intriiisic  rosistanculow  enough  to  need  do  botpfrom 
earth  ;  (2)  utilisation  to  the  utmost  iiractical  extent  of  the 
rails  aa  the  return  conductors  ;  (3)  rait  bonds  of  the  heaviest 

firacti cable  size  ;    (4)  rail  bonds  of  the  shortest  poaaibls 
angth,  consistent  wiih  due  allowance  for  expansion  and 
vibration ;  (5)  rail  bonds  made  of  a  single  piece  of  wire 
with  integral  riveU;  (G)  rail  bonds  tightly  riveted  to  the 
rails  through   holes   freshly   reamed    immediately   before 
bonding  ;  (7)  rail  bondi  so  placed  as  to  permit  convenient 
inspection ;    (8)   rail    bonds    protected    against   corrosion :       i 
(9)  a  very  liberal  use  of  heavy  cross  bunds  from  rail  to  rail  fl 
direct,  and,  in  double  track,  extra  heavy  cross  bonds  con-  V| 
nocting  the  two  inside  rails ;  (10)  an  underground  main  or 
trunk  return  from  the  power-house  to  track,  and  there  con- 
nected to  each  line  of  rails,  and  low  enough  in  reeistanoe 
to  carry  tbe  maximum  current  with  but  a  nominal  drop  in 
potential. 


I 
I 
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Not  one  of  these  retiiiiremmits  is  an  extravajr:incf>,  but, 
on  The  contnTT,  theii  proper  application  to  Almost  any 
electric  railway  in  the  country  woulil  bo  of  ioiiue<liat«  and 
luting  benefit.  In  now  coiiatnictiiiiia  they  would  be  a 
[Kwitive  cconomj  in  first  cci«t.  Tburu  it  not  one  of  them 
whicb  cnnnot  be  adopted  in  tiractice,  und  it  aeeniK  ohvtoiu 
thjt  tbeir  complete  embodiment  in  any  existing  rood  urotild 
b«  immediatoly&o(ic«able  in  the  i>oworhonee,KDd  cventualty 
ID  Iba  divideod. 


THE    DEVBLOPHENT   AMD    TRANSMISSION    OF 
POWER    FROM   CENTRAL  STATIONS.' 

Bl  PJlOr.   W.  UAWTHORSli   I'SWIN,  F.K.S. 

LBCTUKE  U. 

Tu  SnuLLoi  or  Evumv  and  me  DKvtUjorii«(T  or  Bxaaur  av 

WaTKK  PtlWMI. 

In  UMt  KppllcatlOBii  ol  the  enorcy  iloriv«d  from  fael  the 
flaotaaUon  in  Uie  datDsad  lor  (Mwer  uitoIvm  wnslh.  But  it  U 
in  iteaai  cantnl  etatiouB  whiob  luvu  k>  work  duiiuK  31  boutB, 
duriiiR  which  the  iletniiiid  lot  (lowcr  rarieit  very  iirapiiUrly,  that 
the  wiutc  due  <o  trrvgutnr  irorkine  baa  been  mott  ooriou*.  Of  all 
central  aUitJaiM,  olootrical  centraT  ■tabltuii  are  thoM  which  have 
to  meet  the  sraateat  iloctuation  of  demand  fnr  energy,  and  the 
w«M«  ao  oocaslened  ha*  eonipalled  eleetrlcal  «n|f{neei«,  uioro  th«u 
any  Olhenf  to  aeek  lor  niaiUM  nl  etortng  euei^x. 

Vo  completely  meet  a  fluctu«tint;  Jeuiaiid  by  {^eeratoni  of 
mersy  worked  at  n  uniform  mt«.  them  munt  be  Blonifio  of  energy 
■atii^ing  two  oonditioun.  Twonty-four  houtn  may  be  taken  aa 
the  natural  period  of  the  fluctuation  of  domand  for  onorify.  In 
each  24  houn  tlicre  will  be  two  periodi— odd  in  which  the  damnnd 
faJU  bolow  the  areraKe  deroand,  and  one  in  which  the  demand 
eioeeda  the  avera^  demand.  The  eioeati  of  energy  eupplled 
dnrine  one  period  will  on  the  nveroKo  be  o<iual  to  the  defidancy  in 
the  otiter  iierlod.  If  Ibe  voneratore  are  worked  at  a  uniform  rale, 
tboQ  all  the  energy  (uu)ilied  in  exceav  of  the  mean  demand  in 
one  period  muat  be  taken  from  Btonu^o.  and  muM  hare  been  put 
Into  More  duriniir  the  period  in  which  iho  demand  1«J1  below  tJie 
mean  demand.  Bat  tbii  ia  not  the  only  condition  to  be  latiriled. 
With  tome  kind«  of  aton^e,  the  rate  at  which  enorj^  can  bo 
takes  out  of  ttore  it  ucilimited.  In  other  casea  it  ia  limited,  and 
then  the  ttoruge  inuat  bo  eo  urraii)^  that  the  rate  at  which  onerry 
oan  b<]  taken  out  of  store  iii  ei|ua1  to  the  ilillerence  between  the 
masiniuiD  rat«  at  whioli  ermtsy  u  fec|uired  and  the  moan  rate. 

QattuMtr  Shiiw9<.~Th«  diitribution  of  ({aa  i«  not  utrlnlly  n 
diftributjon  of  energy,  but  only  of  cho  moam  of  conveninntly 
ObcainlnK  it.  But  a  )[iui-1lt;]itlntr  dlatrlbutlon  l>  annlocoiiji  l.i  n 
dietrlbetion  of  eneigy.  and  the  demand  v.irIeK  nearly  *»  miioli  »» in 
an  electrical  dl«trlbution.  The  gaa  engineer  ia  happy  in  haviof;  a 
eonvenient  and  ebeap  meana  of  eteroRe.  Uaually  about  ^  hours' 
supply  of  {;aa  is  Btortf)  in  the  ipuliolden  at  a  i;iui  |>enerating 
atAtion.  Hence  the  gasmakine  phknt  can  be  worked  at  an  almost 
nnifortn  rate  da^  and  niicbL  Taking  2&  cubic  foct  of  eaa  b> 
ca^iablo  of  yielding  one  cfTcctivo  hor«o*power  hour  of  ^aeraj,  it 
a|ipeare  that  saaholdei'a  cont  about  iSa.  fid.  per  ofToctivo  horae-powcr 
MOred.  Mr.  Trevby  put*  the  oo«t  of  gaaboldon  at  a  London 
atatioo  at  £10.000  per  million  cublo  feet  of  jraa  an^iplied  {ler  day. 
In  that  caee  «eob  a  etation  workt  rirtuafly  at  1,060  oOtctii^ 
herae-pnwer,  and  the  coal  of  the  goaholden  ia  £6  pvr  ofliective 
hotBe-jxiwer,  reckoned  on  the  averaf(e  rate  of  aupiily  (hroutchoiit 
the  yeei.  Here,  allowing  10  per  cent,  for  ioteront  and  dcptocia- 
Uon,  the  atoraKO  odds  about  13a.  per  ofTootiio  honw-powor  to  tho 
aaaaal  ooat. 

^ecvmnJotor  or  Batifjy  Sl'>raifr.-~Tiio  electrical  enf^neer  vonid 
bo  iclad  to  bave  a  rmwiw  ol  ator^e  equivalent  to  a  |^a«hol<lcr. 
For  a  timo  It  wa«  thouijbt  that  euob  an  equivalent  had  bpun  found 
1b  Ihealorage  battery.  The  uae  of  such  batturiot  in  limitcf  to  cun- 
linuous'CurcentRyriteuui.and  they  )iai-e  beoidca  the  practical  defect« 
m  Ihut  the  muiimum  rale  ol  discharge  ii  ltiiilt«l,  and  {2)  that 
■ibout  oae-fiftfa  of  the  energy  itorod  in  wnatod.  Ncrerthclca*,  they 
voold  bare  been  an  cxtromoly  important  foctnr  in  electric  central- 
ttAtion  workiBg  but  for  their  oiCMalve  coet.  With  n  'i4-honr  Inad 
line,  Kuefa  aa  that  ci  moot  electric  UghtlnK  atAtlona,  the  amount  nf 
atet^E*  requhmd  to  enable  the  xaneretore  to  work  at  a  uniform 
rate  may  be  dot! nod  the*  :  the  battery  must  beoaimbleofaupplytng 
enewv  ^t  a  raui  equal  t«  three  timoe  the  mean  rate  of  supply  for 
ti>e  24  bount.  Abo,  it  mual  be  oapi^Ie  of  etorini;  during  one  part 
ol  the  SI  honn,  and  reelerinR  in  the  other  about  ball  the  <vbole 
npply  (oclhe34  houn. 

The  coeb  of  atora^  bat(«riea  prohibit!  their  employment  on  thl* 
Male  in  large  ataliona.  Employed  In  a  limited  way,  they  aerro 
•ooie  inoful  enda.  In  (Ome  ftatlont  they  tupply  the  enargT 
required  for  10  to  13  hour*  out  of  tbe  24,  during  which  ilmo  tbe 
enxlnea  are  itepped.  They  dimiiUab  the  AuotuaUon  ol  load  of  tlie 
enittnoi  dnrlae  tM  Utoe  In  which  Uiey  are  running,  Ktaring  energy 
not  teguirtd  in  the  extemal  ejrouit,  Bui  they  do  not  obviutu  the 
neoeeaity  for  baviuK  a  vkrjiaK  number  of  engine*  «t  work,  t'raf . 
Kennedy  pule  ibe  oaae  well  when  he  aaja  that  Uiey  enable  the 
•tation  to  be  rii«t  dowD  for  •ome  bautn  and  act  m  flywheels, 
■tnoothinK  the  irraguUritieaof  aupply. 


Col  it/  A'Svmv^OT  Btuierift.—i'nm  data  eiven  ine  by  Prof. 
Ayrton,  it  appeara  that  «Kht  Epat«iu  coUa,  tested  in  tlie  tabmatory, 
would  work  nt  1  h.n.,  andstoreacharfcofor  2^  horse- power  boure. 
Thp  cclltr  coHt,  without  Ntlowanoe  tor  boildings.  insulation,  or 
nwitching  arraiisemanu.  or  for  wmC«  of  enercy,  ££0.  That  is,  the 
bare  cost  or  the  cells  amounte  to  £'iO  per  hocee- power  reokoited 
on  the  laaiimniu  rate  of  working,  or  to  £8  per  berse-|>ower  hour 
atorod.  SappoK  a  stutian  n-orkinit  at  an  average  of  IMX)  h-p.  Tbe 
maximum  demand  in  the  ^-l  hours  would  be  2.01)0  h.p.,  ol  which 
t,.'iOI) would  have  lobe  ■upt>llod  from  the  battery.  Tlie  coM  ol 
the  buttery  to  fiipply  enot^  nt  tlio  nocoasacy  rate  would  be 
£30.000.  Durinj;  '.M  houm  tho  quantity  of  onerjiy  supplied  woald 
be  1-2.000  horne-ixiwer  hour»,  half  ol  which  must  be  stored. 
Batteries  of  suIlicLunt  cugjucily  would  ooat  j;4A,U0<X  IleM  tbe 
Inttor  condition  doterminea  the  co»l>.  Taking  iMereet  at  8  per 
cent...  and  mntTitflnnncn  and  dopreciation  at  IH  per  cen(~,  tho 
tinniial  cct  of  flic  hnlWiy  would  bo  £8,*00.  or  nearly  £17  per 
horM-powcr  of  avarA;;e  rale  nf  working;  nf  tho  statioa.  This  k>  tbe 
bare  ooat  of  the  celli-  without  b«lldinif»,  ail]uncta,  of  teservo. 

In  a  project  fur  lij-hting  h'rankMrt-on.Moin,  Mr.  Osfcor  von 
Miller  and  Mr.  l.indlcy  provided  larpi  secondary  battery  atAtions. 
The  bnttcrica  had  a  capacity  of  11,700  ampere-hours,  and  were 
cniialilo  of  supplying  a  ourront  of  3,500  ampene  at  IIX)  vt^lta.  The 
batt^rloo.  wltii  wood  iilnttorms.  irualstlnn,  etc.,  woiu  taken  to 
co«t  £'ib.  iOO,  and  tlio  buildings  for  thorn  £i  1.600.  Thi«  ia  equlvA- 
lent  tu  a  c>*£>t>l  eoot  of  £^  per  horse-nowcr  hour  of  atonK* 
capacity,  or  £iH  per  horae-powor  power  reclconod  on  the  iDuimum 
rate  working. 

J'iurmai  S(om^.— Secondary  buttorie«.  bolng  (oo  costly  a«  n 
raoona  of  atorafce.  except  on  a  vciy  Uniitnl  scale,  tlio  qnoetlon 
ari»eii.  U  any  other  moons  of  storwc  available  in  conjunction 
with  eteam-englnoa?  Some  mean*  of  hydraulic  Blora{:e  will  l>o 
considered  later;  Kuch  mean*  are  rarely  applicable  for  the 
Blorage  of  steam  power.  Lately.  Mr.  Orultt  Halpin  has  propoeod 
a  syaiom  of  thonual  storage  which  ap|>ear*,  in  many  rniiectd) 
to  moot  the  conditions  roiiuircd.  Bneri'y  i»  Hrat  obtained  in 
flo'im -power  stations  in  the  form  of  heat.     Can  the  heat  be  directly 
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Via.  I(K 

Motod  !  Heat  I*  a  very  unjirisonable  form  of  onerEy.  escaping 
throuKh  all  bodie*  and  in  all  directions.  Kul.  liiHew  \«rk, 
tilesm  i»  Iransmibtpd  Ihroutih  mila>  of  pipea.  aud,  by  NaeonabU 
jackeliiiK.  the  loss  uf  hent  i»  reduced  to  a  moderate  percentage  ol 
that  carried.  In  u  pruiwrly-conxtructed  storehouse  For  heat  with 
resorvoira,  closely  [lackod  and  iirooonting  littlo  citomal  mrfooei 
the  radiation  loss  nood  not  bo  largo.  For  stora^,  ii«iit  must  be 
imparted  to  n  material  body  of  large  heat  ca|iarity.  Il  is  eeaily 
given  to  water  in  boiler*  nf  ordirtary  (^nntt^uRtton.  A  body  o( 
water,  highly  heated,  In  a  well -moo  UKid  c1inint>cr,  will  atom  a 
JHrue  ipinntlty  nf  lieat.  To  |>erinll>  tho  water  to  be  heated  it  ruual 
be  kept  uiidiv  thu  prcnaure  corrtw|ionilitig  to  ite  temperature.  The 
ta»k  of  elorint:  a  moM  of  li«Ate<l  water  presents  no  tnochunical  or 
phyEictd  dilEculty.  It  is  a  condition  of  any  Hystcm  of  h«at 
■torngo  for  central  stations  that  the  energy  stored  ihould  be  re- 
covernblc  whencvpr  und  at  any  ralo  of  supply  rormlmd.  Ucated 
water  fulIlU  thu  mnditlon.  If  tlio  prouuro  It  rnducod  nteam  ia 
generated  Instantly  and  in  coiitrolhibJe  amonnt.  The  ateam 
^neratod  can  be  ui«d  In  rhe  engines  to  generate  eaecharricel 
eiiei^y  '^  it  ii^  waiit«d. 

Mr,  Halpin's  plan  it<,  therefore,  to  communieale  heat  in  boilera 
to  a  body  of  wal«r.  Tbe  lieated  water  ia  etored  in  raeerroin 
under  prevure.  From  tho  teg>ervoini  sioatn  !■  token  tfanmgli  ■ 
ptesBure-toducine  valve  exactly  whon  and  In  what  qaantitr It  ii 
required.  Mr.  llalpln  proposae  that  the  heal  reetrvdr*  Miould 
be  under  a  uresaura  of  :^b.  per  square  Ineh  (abeolnte)  whett 
(alljr  chai^ted,  the  eorreapondtiije  tennentore  beliw  M6d«e.  F. 
Re  preposaa  that  the  ■team-eoglnee  eDoald  be  worked  at  ISOlb. 
per  square  inch,  correnpondinf-  to  MTdeg.  T,  The  total  heat 
eloreil  when  thu  leeervotre  are  fully  ohor^ed  i>  tlie  differenoe  of 
tho  lu(nl  heat  of  the  water  at  tOMt^.  and  Mideg.  F.,  or  the 
bent  due  to  a  range  of  tcmjioiBlure  of  fiOiIeg.  Ei'crr  pound  ol 
water  tolling  in  temperature  throuith  that  range  will  yield  61 
thermal  units  of  heat.      But  tho  lotaP  beat  requlrad  to  geoorate  a 

Sand  ol  Bieam  at  IVJlb.  per  (qunre  Inch  from  water  at  .UTdeg.  Is 
>'S  thermal  units.     Con80(|uantly  Mllb.  of  water  falling  In  lem. 
poraturc  from  407deg,  to  ^Tdeg.  wiU  yloUl  a  pound  m  eieaBL 
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lb  allow  for  t»d(alion,  Iom,  taA  lin|Mrf«ct  norklng,  this  may 
Im  biboR  kC  I6lb.  of  w&Mr  par  poaBd  <■(  sUmoi.  A  simple 
cyllndrloitJ  r«Mrv<rir,  Sit.  in  (Iiamet«'  and  SUft.  lonu,  will  ooiiUkiii 
H,000lb.  ol  beatod  wnur.  Suth  ■  retnrvoir  wDalu  be  cBpsble  •>! 
nBnmiiag,  under  the  oanditioim  luppotsRl,  S.2S0Ib.  of  aleuu  st 
inUi.  per  aqnoro  inch.  Tbe  iloBin  conBiiiD[)Uoa  amy  bo  toJceo  tu 
bo,  per oflbcUvo  honopowor,  IHIb.  pcv  hour  in  oondoniinK  ""li 
251b.  in  nOD' random  In  K  onKino*.  Honoo  one  lucli  rcMtvotr  would 
BtoTO  'iSd  offoctivo  hori>e-|iovar  hoar*  If  tliR  ■UMtn  b  uwd  in  oon' 
donaini;  an|iln««,  Or  Sll>  ell«ctiv«  faoi*«  jxtivcr  liour*  II  tbo  Ktaaia  is 
uN>d  in  non-condeneiiiK  eciKlnea.  11  Uiu  r«Mrvolr  wer«  (ulljr 
char^  and  di«ebiirtt«d  duly  it.  would  yield  KM.-tOO  ikiid  70,0(1(1 
eflcctlve  hone-power  houm  of  stored  eoei^y  yearly  in  thu  two 
c«M«,  A  reeerroir,  80ft.  by  8(ii,,  would  cont.  orectoa,  witA  ainpk> 
iillow&n««  for  biiildiDgs  and  upporulwoi,  £470.  A>  il  is  uul 
exposed  to  Ere,  iU  doleriomtion  woulanoC  bo  couoidorable.  and 
ID  pur  cent,  wtnild  be  autflcionC  to  coror  tntorwt,  innint«niinco, 
iiiidilqir«cialion.  Hence,  lh«  Unit  cottof  inch  resorroln,  rockonod 
on  tlior  norogH  e*pMlty,  and  lli«  »nRunl  coal  jior  horM-powei' oddod 
to  itorad  Ottotgr  bj  til*  ooet  o(  atorstce,  would  be  m  rollowR  : 


Cost      of     reservolie  Arinuoloostaf  sContKO 


CondonsioK  iiluril 

Non-oondenHMiu  pi  not 


per  elEecilv«  bono 
power  liouTol  aior- 
ligO  OKpBcity. 
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|«r  borw-  power 
supplied  (rout  ro> 
tervoirB. 


JC3-M 
5-37 


The  cool  in  the  lut  column  i«  tho  oo«t  due  to  S.TGU  eflectlvo  hot«c- 
power  houm  luin  unity. 

Mr.  Balpin'a  plana  ajipoar  ta  bo  pmctlcntile  find  to  piomiss  oon^ 
■idornbic  economy  In  utittianB  where  l1>o  load  lliictunles  grent.ly, 
but  the)-  arc  unlriod.  and  it  would  nol  be  tiiir  M  oinit  to  ix^iiit 
out  th]it  thoro  ore  detAiU  of  workin);  involving  di(liciiltk«  which 
must  be  met.  Tlio  oo*t  oJ  (>he  mean  annual  horve  |iower  supplied 
i*  not  inconxlder«blo,  but  it  is  not  prohibitive^  Tbe  wunte  in 
irreguliLrly  working  stnliono  in  bo  Inrge  that  prinhtfarir  it  may  be 
fuwumed  llitit  tliere  is  ooonomy  In  itorni^  on  Mr.  lulpin'B  Bystom. 


•  'I 

■OOM 

TYPICAL  OIAORAM     MOO  H  P  BTATK)!* 
Ftll.    II. 

Bat  It  ttivM  be  remembered  that  this  system  kttAok*  the  boilor 
wa»te  oidy  Knd  leaves  the  engine  wosU  do*  to  varyintf  IoaiI 
uotouched.  To  a  certain  extent  Lho  latter  lowai  oah  be  mitigated 
l>y  tbe  sub.diruioQ  of  the  onnoea. 

Jrnni(;ttntjii  of  Thtnaoi  Slontf)^  Rctcrvoin  on  Mr.  IfaJinu's 
Plaa.~ll  is  powiblo  thai  tbe  beet  way  of  workioK  thormal  ctomge 
tanks  U  not  yet  known,  but  one  arrangement  propoood  m  ehoHn 
in  Fig.  10.  The  ■toam-boilor.  a,  U  comjilotoly  Ullod  witli  waiter, 
Um  MotBge  tank,  b,  nearly  so.  Tho  two  are  [n  (re*  coinmunimtiuu 
llj  •  ^etem  of  circulatlii):  pli«ii.  There  1*  aa  ordinary  feod. 
Bonp  eupplylne  water  dicoct  to  the  holler  or  tlie  etorsiKo  tank. 
BoEMteMOt  Mepiag  the  water  in  Iho  boiler  at  a  nearly  con- 
atsnt  level,  the  ten)  in  the  atoni^  tnnk  in  kept  neurly  constant. 
In  addition,  there  is  a  clrcnlalinif  pump  nuunlaining  a  rvpld 
current  ol  water  from  the  boiler  to  the  Btomue  tank,  and,  con. 
aeijaently,  biwk  from  the  sLorni'e  tiLnk  to  the  bailor.  Walor  hcatoil 
In  the  boiler  is  constantly  beinv  ngiit  to  tlic  iconise  lAnk.  and 
wMer  cooled  by  disonttnttounMit  oT  Btuani  ia  rcturniriK  lo  tho  boiior. 
The  Bt«am  spoo«  of  the  tanks  are  all  in  com  uiun  lent  ion.  Thu 
presaure  there  will  be  the  itcam  prossuro  duo  to  tlia  hott4Mit  tunh. 
Tbo  itoam  cHiuiicd  la  taken  off  throu){h  a  roiiuctn^  ralve.  It  will 
tltai  ba  gencially  diy.  or  (lightly  au|ici'h«ftt«d,  in  coniiWiuence  Of 
wiredmriiur,  which  la  advantii|[oaua  lor  the  effiolenoy  ol  the 
•nglM*,  In  B  station  with  thenna]  Rtoraee  tanks,  the  boilere  will 
bo  of  a  elm  suiholent  to  eupply  the  mean  demand  (or  steam  on  tho 
dav  darinf*  the  year  when  the  demand  ta  ijrealest.  The  faoilam 
will  be  worked  oontiouously  at  a  DBBrl;  uniJorm  rat«,  like  a  bank 
ol  gae-ratorte.  The  beat  not  required  in  houn  of  aniall  demand 
wUr  ba  etored  in  the  tanks.  The  ezceas  of  heat  required  to  f^eno- 
rata  sMatn  in  hours  of  |{r«al  demand  will  be  taken  from  tho  store 
in  the  tanks. 

MMmiile  q/*  a  SitUion  Wt>rlxd  >n  (Ac  Ordinary  H'ay  unit  •fith 
Thtrmai Sturaijt  Tiwdti.— Tho  cioroplo  in  Fia,  II  has  bean  worked 
out  by  Mr.  UalpiiL  He  takos  a  com  of  anofoctric  I Ijchtlnjc  station 
wherewith  the  noting  mid-winiar  load  the  dally  output  i#  I6,0(X> 
elTocrtivo  bone-power  faonra,  or  tJia  noan  rata  ol  worhing  650 
oSsctire  horsa-powar.  In  ordlnarr  conditions,  withuni  tstora^, 
•DftiHi  and  bollors  capabla  ol  worklcg  to  '2,41)0  h.  p.  would  l)c 
m^ilnd  dndng  tba  short  period  of  nutiiiniun  demand.    With 


thermal  storage  tanks  the  boilers  would  be  of  050  h.p.  only, 
but.  on  the  other  hand,  thermal  storage  tanks  must  be  provided 
ctLjutble  nf  generating  all  the  BWam  mjujtod  in  eioeos  of  US  h.p. 
when  tlio  demand  excooda  thnt  amount.  An  oinmination  of  the 
loiul  ourve  shows  that  G,9IKt  effective  horao-powar  hours  would 
meet  the  whole  demawl  in  excaas  ol  the  moan  demand.  Taking 
leib.  ol  heated  water  to  eupply  lib.  of  ataam,  SSOIb.  ol  wator 
atorod  would  generate  steam  enough  lor  an  effHliva  Iwraa-powar 
hour.  Then  the  stoRti;a  tank*  must  ooataln  SOO  totis  of  water ; 
'2i  tonka.  3()ft~  by  ^It,,  would  have  miflioient  capaoity.  Witliuut 
utorBKQ  tank*  :  Eight  boilers,  estch  with  3,()00  square  ft«t  of 
linatlng  aiirhw^e  snd  two  boilers  in  reoerre.  Cost  ol  10  boilers, 
with  erocljon,  liilpois  and  pump*.  £I0.300l  With  storage  tanks: 
Two  similar  boilers  and  one  In  reserve,  and  24  thermal  atoiago 
tanks.  Cost  of  thtaa  botler*  and  *2I  lanka,  with  erection,  pipaa, 
pump«,  otc.,  £15.000. 

The  cost  of  the  plant  ie  t.'^aatar  with  the  stora^o  tnnk*  by 
£4,700.  Taking  interoA  and  depreolBtion  at  10  per  cant.,  tkb 
would  eorreapond  to  an  annual  obnr],-«  of  £470,  or  about  the  M 
.  value  of  470  tona  of  iNial  nt  London  prioe.  But  if  the  sating  ol  ^| 
naatc  by  hnving  boilora  rcjiularly.  inaWfld  of  itrcgulorlv,  worked 
woro  only  Jib,  por  cITcotivo  horw-powor  hour,  the  annual  saving  of 
cofti  would  bo  l,'27(>tonB. 

CiuM*  Htill  inoro  (nvoiirnble  lor  the  application  of  the  thermal 
storage  system  »ro  llioso  wheio  heat  ia  now  abanlutoly  thrown 
away,  Tho  ilestruotor  for  oah-hiu  r«f  uaa,  which  has  already  been 
dosoribed,  must  b«  worked  oontinnoutity  dny  and  night.  This 
make*  it  dilGcnlt  to  utilinc  tbe  heat,  Kut  with  thormni  stomge 
tanks  the  heat  might  bo  captured  un'l  rtortxl  for  nee  at  hours 
when  mechanical  work  hod  to  be  Hone,  In  such  »  csae  thu 
advanta^^  ol  thermal  storago  would  ne«m  to  be  very  vtval.  One 
other  similar  caao  has  been  thought  of  by  Mr,  Unlpin,  In 
the  prodnctloD  of  lifcbtmg  am,  about  .tllZlb.  of  coko  are  bumod 

Csr  ton  ol  ooal  oarbonlaed.     The  heat  in  those  products  of   com- 
nstion   is    now    entir<>ly  thrown   away.      If    they   woro    taken 
through  the  flues  ol  a  boiler  thuy  might  bo  reduced  1^  ISOiMcg, 
before  cncnping.     They  would  turnlHh   about  7(>!)tb,  of  stoain  [ler   ^^ 
ton  ol  coal  carbonised,  or  about  '2&  atl'ective  horae-(iowor  hour*.        ^^ 
VIavkk  Vaviv.w.  ^ 

Wharo  th«N  aaiata  a  natural  untetfatl.  with  u  considoruble  and 
re^pihir  flow,  and  wboro  local  conditions  are  favourable  for  tho  con, 
otrueUon  ol  tlie  neceiuary  works,  water  ^wor  is  generidly  cheaper 
than  s(«am  power,  Tho  wnt«r  costa  Iittio  or  nothing :  tho  coat 
of  inainlonaneo  of  hydraulic  machinery  and  tho  coat  of  saoorln. 
tendence  are  small ;  Che  )>awer  is  reKiuar,  controllable,  and  con- 
venient. In  Kuoh  cases,  tlio  annual  cost  of  tho  power  conai«ta 
ulmunt  entirely  uf  interest  chiirge*  on  tho  cjipital  «i[>«iided  in 
works  and  mo^^hinorv.  With  some  aioeptionn,  water  jiowor  is  at 
present  utiliaod  in  the  iioishbourhood  ot  a  iiutural  walorfall.  Tho 
iiauai  luoHiis  ol  tranifuirlrig  the  power  ol  tho  fall  adopted,  till  n 
recent  |>eriod,  hog  boon  the  oomcyaticc  of  the  water  lt«elf  In 
canals  and  pipes.  In  somo  coao*  wntor  has  been  »hu3  conveved 
for  hydraulic  mining  and  maoulactuHng  puruosat  lery  conalder- 
able  distances.  Hut  a  mot«  oonvanfont  and  cheniier  means  of 
trananuaaioii  would  greatly  inoraaae  the  atailsblllty  of  wNter 
power,  and  tJio  rehitiru  impurtanoe  of  ataam  jxiuer  ami  water 
[>owor  woald,  in  some  countriea.  be  very  considerably  changed, 

It  appears  from  a  roi»[t  by  jlr.  Weisoenbaob  that  in  1976 
70,000  n. p.  derived  from  waterfalls  wore  applied  in  mxnufocturing 
in  Swititorland.  Probably  tho  nniount  now  employed  ia  at  least 
HO.OO'Jh.p,  It.  la  catiuiacod  that  tho  total  avoiljble  iralof  power 
in  8witK«rtiitid  amount'  to  AfsiJ.OtH)  Ix  p.  Tutting  tho  annual  value 
ot  a  horse-|X)wer  at  £6,  this  roproaonta  an  annual  roluo  ol 
£3.600.000.  Used  to  replace  atoam  power  It  would  save  annually 
I,'i50,000  tons  of  eonl.  It  la  stated  that  nt  the  nresont  time 
Hwitmrland  inys  £80(>.<HH)  annuHlly  to  Other  ooantrio*  (or  COaL* 
Ncarlv  thu  whole  of  tliis  otpvucliture  ouuld  be  mved  II  ita  rtatuial 
wealth  of  water  power  was  utitisod,  Tlie  reoognlllon  of  the 
importance  of  this  supply  uf  power  ia  exciting  gruat  int«r««t  in 
Switzerland,  ond  there  is  hardly  nn  imiiortant  ikotory  whicli  is  not 
either  uainif  water  power  or  moking  pre|>aration>  or  suri-eys  with 
a  view  of  doing  so. 

The  utilisation  of  water  powoc  often  involvea  the  oonstruotion 
of  Inrt^  (icriiianont  works,  auch  as  river  dams,  rfaenoin,  and 
canal*,  Mr,  Kmoiy  cstlnintoa  Ihat  at  I,AWTencc,  in  the  United 
States,  £'JOO.O'^U  was  spent  on  worka,  lndo|>ondont  of  the  hydraulic 
machinery,  and  ut  Lowell  a,  still  larger  aum.f  8uch  extonalvo 
works  can  be  best  executed  by  an  awioclatlon  In  the  Interest  ot 
many  coUKUinors.  Thus  is  orealad  a  waWr. power  company,  who 
estjiblinh  whut  ix  virtually  a  Ounlral  wntor-^iower  ntalioii  and  a 
distribulioin  of  power  nt  u  rental  to  cunsuniers.  In  the  AmorlcAii 
r»wa.  a*  already  alat«<l,  tho  water  itself  is  distributed  in  canals  to 
ooDaamers  at  a  level  permitting  tho  creation  of  a  waleitall  at  the 
mill  or  faotor;-.  But  in  certain  other  oases  a  further  st«b  was 
taken :  tho  wator-power  companv  utilised  a  natural  fall  and 
eroclod  tlio  necaasary  tarMne*,  ana  thon  tranimitted  the  power  in 
tho  lorni  ot  maCliBBloa]  «nergy  to  consumers.  InatolUliona  of 
auch  a  kind,  now  ol  a  qalte  respectable  antiquity,  wcro  erected  at 
SchafThauaen,  Fialbarg,  Zurich,  and  Bellegardo.  In  thcae  coaoa 
the  mean*  of  tnuiamittlng  power  adnptad,  admirable  aa  It  was, 
bad  limitation*  and  the  extension  ol  the  work*  was  restricted. 
Now  that  iJiere  are  new  means  of  trans  mietion,  the  SchaO'liausen 
and  Zurioh  power- generating  stations  are  being  increoMd.  and 
a  new  and  remarkable  instaljation  boa  been  erected  at  (Jeneva. 

f  To  ht.  eontinuf.it.) 

*  Reilcr,     Bereohoung  der  Turbioao. 

t  " (.ust  ol  Steam  I'owar."  C.  C  Enxry,  Tmu.,  An.  8oc.  of 
Eiectriool  Eogiaeera,  vol,  i.,  p.  ISL 
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BUSINESS  NOTES. 


I>«v«r. — The  o>t«blUhniaDt  of  MoMia.  CUtty  i>  to  bo  provided 
viUi  olontcic  lijiht. 

Wlraal.— A  telDphono  is  to  b*  provldod  by  tho  Boftrd  of  iiaar- 
duDi  for  tho  irarkboiM*. 

Or*>l  Mortbam  Tolafrapli  Compaay.  — Th«  rewipta  during 
S«|>i«Tnber  nmoiitilwl  to  C'.'.I.eoo 

Capp«r.— Tba  prion  of  voppec  Ln  NewoaaUe  varioa  from  £46.  lOc 
to  £4*.  17».  Bd.  tor  lough  coppor. 

BaU.— The  Wittfh  CommitMe  bavo  cgnplkinod  at  tti*  fdilare 
of  th«  olciTlric  light  on  certain  cvoitinK*. 

Wmmtb  nod  BraxlUan  Tclograpb  CompMiy. — Tha  raoeii>t« 
/or  l.ho  ifcek  ecidod  October  6  M<iro  C3,-t;<n. 

II  OUva'*(L0a4an),— Tlieuvwoaicaa  of  Ibo  Biurd  of  Works 
in  Viae-tirert  an  to  b«  light«d  by  «l»otrictty. 

Palalajr.  ^-Ttiu  (jiiMtiun  ot  lighting  HnwktiMd  Aiylum  i*  under 
the  con «ii] oration  oF  th«  Uiatrict  Lnancy  BoanL 

GrM«o«k.— Mocsn.  J.  and  K.  flounlon,  cii)(inMra,  of  GrMOOtb, 
hikvo  jatt  fiiml  Dp  thoir  warku  tritli  Lbo  oJcoLrli;  liKbt. 

BaUMt.  —A  sito  for  tho  ulalion  ho*  basn  choMo,  sod  lbs  Hpeci- 
fkation*  and  plam  nro  bolnj;  prapitrw]  by  Prof.  K^anody. 

Qrlmabjr.— A  eub  ouminitleo  of  the  Town  Conncil  u  to  bo 
appointed  for  Ibu  parpoao  ot  proiuoling  a  piovinioDal  onlor. 

Ohaatarttald.— Tlie  Ton-n  Council  ha*  given  tho  National  Tel«- 
phoiii^  Cumjiniiy  DOtieo  to  remoi-o  all  poata  from  tho  #(.r*ot«. 

Baaunaramltll. — Thn  V'cMtry  1«  neicotinlrint;  for  Iba  suppl}'  of 
olcRtnE  li^ht  to  tho  *hopkuo|<oi«  aiiil  |iubti«buil<j[ngein  th«  parish. 

Btaokpool.-Tlia  <iuo«tioii  of  the  olecLrioitl  /fU,  which  com- 
□UDOM  todny,  mM  d  isoussoi]  at  a  moeUng  of  the  Town  Council 
tost  week. 

B«dfMrd.~Tho  Town  Conncll  have  cwolveil  to  trnnstor  tho 
poH«r«  oDntaiiiod  in  tbeir  |irovi«loiial  ord«r  to  Iha  Bedford  Electric 
Li^lit.  Co'iijuiiij',  Llinit^il. 

Haw  Bualooaa-— Mr.  N.  V.  Kaldar  faaa  sturtud  buaitioaii  oa  a 
nwkaraiid  iiiiiniiDrol  nil  kitidaot  «l«Olria«l  tnatrumonta  at  H  and 
10,  ChfttiiiK  t-row-nMul,  W.C. 

abuKow,  —The  Town  Council  havo  nf^rocd  to  inerouo  the  Hilary 
ot  Mr,  Wittiam  Aroot,  tho  eleetricnl  enKinoor  ot  tha  Corporalloii. 
from  iCaSO  to  E3,W  per  annum. 

KlduBoud  (Sorrair).  —AUotmRnt  Inttora  lia«-o  been  tsvueii  by  tho 
Riclimond  ISurrcy)  Kloctiic  Light  and  Power  Company,  Limited, 
o(  4,  Sun. court,  Cornhili,  K.C, 

Uvarpool  Ovarhcad  Ballway,  —The  *acr«t«ry.  In  nfwitaoe  to 
the  i-uuu  ol  '2.S0U  pcutcieiice  i>liar«<,  stAtw  lliat  lwtt«r«ol  allot- 
ment and  rpgr«t  hni-o  been  po«t«d, 

Sarwood  —Tho  Local  l:uv«mment  Board  have  MACtionad  the 
borrowing  by  lire  Heywood  authoritiea  of  £3,500  for  miwhinory  and 
•lectrio  lighting  at  th«  sewage  worka. 

Submarine  Cablaa  Tnut.— On  and  after  the  lljth  liii-t.,  tlio 
•uiu  (if  £1.  15i-,  on  uccbunt  of  tbo  coupon  duo  on  tho  l^th  iiiHl., 
will  be  paid  by  Uoiara.  Glya,  Hilla,  and  Co. 

WbUby.- Tho  que«tlon  of  obtalniiij;  an  electrii?  Stb  alarm  hoa 
baen  rolerrod  to  llie  Piro  OoininitliMi  of  tha  Local  Boani,  nrho  will 
aiMtond  •xaniiiie  the  tenders  which  have  been  rcccivod. 

Stookp«rt.-~Mr.  VV.  Leu  dUrl  at  a  nii>elinK  of  the  Tou-n  Council 
laiit  wo«k  that  In  the  future  the  town  woufd  hnro  to  undertake 
Goniidcmhio  expe'idituru  in  tho  mnttor  of  oloctric  )ight,ing. 

Boralajr. — At  a  mooting  of  the  Town  Council  hut  week 
Councillor  WiUiama  naked  far  noma  explanation  at  to  ibe  lran«- 
tormer  to  bo  purchaaed  at  a  oo*t  of  £3X)  tor  tho  otectric  lighting 
etatbn. 

Abarde««.— The  Gaa  Committee  of  tho  Town  Cooncil  have 
aeoopted  the  tender  of  Monra.  Cromplion  and  Co.,  Limited,  to 
■upply  copper  oonnoclioPB  for  tbo  electric  maim  at  la.  Id.  and  9d. 
per  pound. 

AdsilrbHy  Llat.  — Measr*.  Patorwm  and  Cooper  hove  been 
placed  on  the  Admiralty  U*t  for  dynnmoa.  The  Ann  have  for 
•everal  yean  been  on  the  lial  for  K*n«i«l  tlttinKs,  nnd  havo  recently 
oompluWd  a  largo  order. 

Perar,— Tho  Councdl  hn<r«  boan  rocommondad  to  adopt  the 
memorandum  and  artii^loi  of  omoclation  of  tbe  Itover  Kle«trlc 
Supply  Company.  Limll«d.  A  «lle  baa  been  cliotan  tor  tbe  station 
on  the  Tnnnti  Club  Kround«. 

Bonmaaeoth,— The  TowD  Council  liave  rosolred  to  apply  to 
tho  Local  QoviTiKiiUiit  Bonrd  tar  power  tu  borrow  £200  to  provide 

a  mean*  at  couiiuuiiicntiou  botween  mombors  of  the  volunlocr  fire 
bridle,  UK  ngroLil  upon  prcTioualj  by  tbe  Council. 

KdlBoaStraaLwapa.— The  F.<lli>on  and  Swan  United  Electric 
Light  Company,  LiinlMd,  annnuncethat  a  rediiotlon  lia*  a]«o  been 
tnado  in  the  piii^  of  their  extra  special  Uuipool  fromSScp,  to 
lUO  c  |L     fnrtlculan  ata  ci*^"  ■>■  our  adrertiaemont  culumnn. 

Sooth  Shlelda.  — The  Town  Council  hare  received  49  npplicu- 
tionH  for  tho  pO«t  of  clootrical  enamour  to  the  Cor|x>rAtioik.  .ind 
UlO  tollowinf;  aeloclvd  from  the  number  %  John  Cbriitio,  IiIoskoW  : 
8.  V.  Gilhain.  NoH-(uatle ;  Joaoiih  A.  .loekoU,  Noiwich  :  and 
W.  Howard  Taaker,  tioadon.  Mr.  Jecketl  has  boon  appoilntod  by 
UvotMtoia 


U.  Keota.— Ab  application  of  Uoeora.  Jordan  M)d  Addingtoa 
for  iwriniMton  to  eract  Ulephooo  wiMa  acroaa  ocvt«iii  atdMU  to 
Eynetbury  and  the  railiray  utalion  bui  been  referred  to  ft  eon- 
mitteo  of  the  St,  Xoota  Local  Board  to  report  to  the  next  moatUy 
meeting, 

DlrMt  Oaltod  Statoa  Cable  Company,  ^Ths  IKreotora  hav* 
reeolved  upon  thv  piiyinont  of  An  inMriin  dividend  af  Sa.  M.  per 
share,  tr«v  of  inuome  tax,  boing  at  tlie  rate  of  Si  per  ooiit.  t>er 
annum  for  the  qitartor  ending  Septentbor  3U,  payable  on  and  alter 
the  24  di  inat. 

Olty  and  Santb  Leodon  &al»rft)r  OMD|NU)r,  —Tho  teoolpta  for 
the  week  ending  Oclobor  h  wots  £$13.  aL-ninit  £»S0  for  the  aain* 
period  last  year,  or  a  decniam  of  £41}.  The  total  rocsipta  tor  the 
second  bnlt  j-oar  of  1893  «liow  an  Ifi<-r4na«  Ot  £4(i9  over  thoae  (or 
tho  GorroipondiDg  period  of  ltt9'i. 

lallngMB.— A  deputation  of  tho  Ltliugton  labour  Loa^uefaavo 
msgeet4)d  to  tho  Vatry  that  if  the  instaUation  of  the  electric 
light  in  Ihe  pariah  ahoafd  bo  decided  on,  tho  coatravtii  ohould  «on- 
tjtln  a  clause  «ll|nilatin(r  that  workmen  living  in  tho  diitriol  should 
he  k'**"  preference  of  oiii  ploy  men  t. 

St.  Pancma  -Tho  Vestry  inviM  tondeni  by  the  IBtb  Inat,  for 
the  building  of  a  chimney  shaft  at  East  St.  PaiicnM  Station, 
King's  road.  N,  W.  The  Vcetry  has  accepted  the  tender  of  Memra. 
E  Houghton  nnd  Son,  of  Sttoad  Green,  at  £l,S'i.  4a.,  for  the 
oit«n'«ian  ol  tho  R«gent's  Park  central  atation. 

BalberUtlie.— Mr.  ThuniM.  ibe  Hurveyor  ot  pavanatnla, 
re|.<ort«<l  at  a  meeting  of  the  vetitry  lust  week  that  w*  Landon 
Eleutrlc  Liebtiiig  Company  hod  tnkuii  up  ndveral  footpaths  tn  the 
patuh,  but  tiad  ^ilod  to  reinntnte  tbem  prO[>orly.  The  dwt  wo* 
initruoted  lo  write  to  the  company  on  the  matter. 

Lambeth.  ~&Ir.  Honey  ropnrtod  at  a  meeting  of  the  church' 
warden*  and  ovor^eera  that  tho  City  and  South  l^ondoD  ttailway 
had  recentlj  very  much  improved  an  a  property.  Ita  traffic  was 
increaainj'  day  by  day,  nnd  he  thou(cbt  tho  tiiDo  hod  arrived  when 
it  ahoiild  be  rsvaluod  for  tho  [>nr)>oite  ot  oMMMsment. 

Telepboajr.— A  tolophonu  wire  hao  just  been  ooinjtleted  botwoen 
Invorneu  and  I'oyen,  with  connoutlunB  to  WhitwbndgeatidtiorLh. 
liok  The  Pout  UlBco  authorities  have  made  arrauKomeuta  for  the 
receipt  and  delivery  of  tetouronui  al  their  oilioea  in  the  diatrict. 

Moa>age«  tvitl  bo  telophonod  to  and  from  Invorneiw. 

CttUwleM, —Ml'.  \Vaterj  enijuired,  at  a  meotintt  of  the  Local 
Board  lout  wc«l(.  if  there  wat  any  fuither  movomont  with  regard 
to  thu  proviiiioii  ol  tho  electric  light  in  the  dUtrlct,  Mr.  Itamaden 
«tnted  that  lie  had  arriint;ud  to  inaka  an  ap|iointinoat  with  ilt. 
Uruiit  M  Hoon  as  lliiit  gentleman  enme  book  from  hi«  holidays. 

Fortarnontli  —Tho  E1«ctric  Li|;hting  CummittM  of  Iho  Town 
Council  have  submitted  a  certificate  from  Meon.  Waller  and 
Manvillo  for  payment  to  tho  conunctor  for  the  erectlun  ot  the 
cloetric  lighting  slAtion  in  (iun  wharf -road  of  the  mm  of  £800. 
and  recommended  that  tho  amount  bo  paid.  Thii  rocommonda- 
ttnii  hns  bcC'i  adopted, 

LoaminKtoo.— The  Telephone  Sab, Committee  ot  the  Town 
Council  have  been  in  communication  with  the  National  Telephon« 
Comi>anj-,  and  they  hate  recommended  that,  the  cost  should  b« 
ascertained  of  the  Council'*  pultloit  down  Ita  own  telopjiooe  plant 
for  connuunicatiab  between  Its  vanous  public  offiooi.  This  reoom- 
mendation  has  been  approved. 

Appotuiment  Open.  —A  thorQughly  practical  man  in  r«quii«d  aa 
foreman  of  gns  nnd  olectrlcul  littDrs.  Must  bo  capable  of  estimat- 
ing and  ;u[>ciintending  the  carrying  out  of  botb  electric  and  gaa 
work.  Age  not  to  exceed  S\  Wages  £.1  per  week.  Appliaationa 
are  lo  be  Hcnt  to  tho  Manager,  flos  Fitting*  Company.  Limited, 
12V,  I>ukci>l.rect,  l.lvoriiool. 

BattoraoB  Fotytoetisto  laatltato  -Tho  foUowins  apintntmenU 
aro  now  open:  Ixtcturcr  m  ipchnicnl  electricity,  ailory  £S30 1 
luuiilAnt  lecturer  in  muchiinlr.al  engineering,  saliuy  £1^0  ;  englneor 
to  hai'o  chnrgo  of  electric  Ut;litiiig  and  heating  and  oMdst  in  work- 
shop. Full  poiticiilar*  on  nppliciition  lo  the  socrotAry  of  the 
HAtt«r*«a  Polytechnic  Inxltute,  8.  VV. 

Tendera  Wanted  tor  Cardiff,  ^Tenders  are  reuulrod  by  not 
lat«r  than  tho  16lh  iiiKt.  by  the  CaidilT  Corporation  for  tlie  Xipiilr 
of  electric  li;:ht  ciible.?,  and  tor  <lraw!nK*lii  oerlain  portiona  aad 
making  all  necetMiry  joiuta.  ParticuUra  may  b«  obtained  on 
application  to  tbe  borough  engineer  at  Cardi^  or  of  Mr.  W.  EL 
Jklusoy,  23.  Queen  AnneVgalo,  Weetmiocter. 

Weac  Darby.  —On  the  oceeBlon  ot  th«  atartiiur  of  die  new  refuse 
donlnictor  at  the  work*  ot  the  I.ocal  Boaid  on  Tncaday,  &Ir.  F.  C. 
Evorott  (the  surveyor)  said  that  while  uaolul  for  eomptetoly  de- 
atroylng  tho  rubbiah  of  tho  district,  tlie  heat  front  tho  dMtractor 
might  be  utilised  for  tho  heatini;  ot  baths  and  waxhhousea,  or  tor 
KenoraUng  power  to  tight  the  district  by  electricity. 

klandrlnded  Walla.— A  discuasion  haa  taken  plooeat  a  mMtlai; 
uf  tbt>  Iak'hI  KiiaiiI  U11  the  subject  ot  introducing  the  eleotrio  ll^ht 
Ui  the  ilistriot.  niK.I  ttiu  Clerk  gave  oa  aooouot  of  the  sysMm 
adopted  at  Dolgelley,  North  VValeii,  where  he  hod  Utuly  woo  it  in 
opotation.  It  woB  generally  considered  very  dcairablo  that  stopa 
should  bo  Uikcii  lo  introduco  tho  syatom,  if  pouiblo. 

Dtuidoo.— The  demand  for  iantallntion*  of  tho  electric  lijiht  boa 
been  steadily  incr«uing  in  l>nDd«i  since  Ibe  worka  were  com- 
pleted. Of  tho  0,000  lamp*  wliich  the  jireaent  plant  can  supply, 
IIS  ninny  lu  4,(iiiO  liave  boon  appllod  (or  and  are  now  bebiK  sup- 
pi  loil ,  and  It  is  01  pocted  that  the  rouMlniag  'i,WO  will  also  b«  la 
use  very  soon.  'Phc  (laa  Commiasion  havo  oonaidere'i  the  question 
of  lighting  tJie  old  uteapU  Wwer  bj  electricity,  The  Worka  Com- 
mittee i>  to  report  on  tlm  nuUer. 
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OiB>ihd««a4  TruBoBT  Klaetria  UarMlffig  0«Bp*ajr.  UaiMd. 
Thii  Cconpan)-  haa  b«an  re|fisl«r«d  wllh  a  c.«piul  of  £60,000  in  £S 
■hAreato  Mxiuiro  tho  bnnneMOf  Ihv  L'niv«rnil  Electric  Liffliting 
Company,  and  to  carry  on  aod  exMnd  it.  Signntohoa  to  tli* 
memo  rand  iim  of  nasooiation  wt :  A.  W.  Stormont.  A.  L.  B.  Kerr, 
W.  J.  UriffiUu),  J.  F.  Rog«n),  <I.  A.  Lloyd,  H.  n.  Clarion,  R. 
Wi>ir«ndan. 

HMttoy. — Tho  m«mbem  of  th«  rammitteo  who  have  btmn 
ootruntod  with  Oiu  wurk  of  prepartnK  for  li|;hting  Hnnley  by  olac- 
trlclty  an)  inatii (online  greal  activity.  Tho  (ootjmtha  aad  crOssingH 
in  many  of  tho  coDtrilatroobi  bare  boon  lokon  up,  and  tho  cabin 
hava  been  laid  doun.  Tho  poaitions  of  tho  trnuiforinoi-clmmhan 
har«  bMD  ngrood  upon,  and  tho  localition  havo  bsoii  oeloclod  (or 
th«  are  lampa  to  bs  uaod. 

Tand*ra  for  &b«r4«Mi.— Tondor*  nro  invitod  by  tho  Z^lh  inst. 
(or  Du<>pt3  ing  biiilor,  anj(ina,  dynamo,  biid  othor  otoctncnl  plant 
for  tho  Nur  thorn  l'o>oporatlvo  ('niiipHny**  contra]  proinisei. 
Sueoliicotioiu  may  b«  obwined  from  tlie  MtcrutAry,  54,  Looh-«treet, 
AbordoDn.  A  charua  of  £1  will  Lo  luailo  (ur  copy  of  sMvifioaKon, 
and  will  bo  r«turiio(i  oii » tiotui  fide  tendor  bein{{  leueivod.  T«iidt(ri< 
to  bo  nuu-kod  "  Tsnitor  for  Elootrioal  IlanU" 

KolKhl«y.~The  annual  report  of  tho  itae  untnneiir  to  tho  Town 
Council,    prew>[itvl  iil    a  mouLiti);  □(   tno    latter,    rofenvd    t"  the 

Suoct.iori  III  cleutriu  li|[litili);  at  cuiuiiciorablc  length.  It  Wnn  inon- 
onod  tl'jil  nrrnnftomonto  Wore  boinR  made  to  tnii[«cl  the  initalln- 
tlonit  at  Locdii,  Bradford,  Uoroi^anibo,  and  in  othor  town*.  It  wa« 
MttmMtod  that  tbo  coit  of  n  plant  lo  lujiply  tho  prtndfial  (ticotB 
in  Koightoy  would  bo  from  £l»,lt()0  to  iiaj.OIX). 

BXIiiax.  —At  tho  I>riU  Hall  on  Monday  a  trades  ami  indnntrial 
nhibition  wa«  oiioiiod.  Tlie  hall  liaa  bo«n  Uutdutly  duourntod  by 
Mr.  E.  Itootli.  ui  Sontliiinto.  anil  tlii?  olMitric  ii|;lit  n  BUpptiv'l  by 
tho  Halifax  MutuMl  Elootriv  Cutnpnny.  Three  arc  lights,  mcIi  o( 
2,n(KI  cp  ,  are  nu-tMndcd  from  tbo  roof,  and  a  lamp  of  liko  [Kiw-cr 
handover  Iha  i'mcott-ntreot  cntranoo,  while  outaido  opon  tho 
roof  Ihore  is  a  revolving  iicarcb  lixhl  of  10,1)00  cp. 

LoMU.  —In  anticipation  of  tho  tinrnwnya  ol  tho  i^lty  bolTig  traiiH- 
(orred  from  the  Tramways  Comjinny  lo  tlio  Cor j.iorH lion,  the 
Highwoyii  Committee  are  oow  convid^iini;  what  linprovamsnta 
■hall  bo  mado  in  the  »yi>t«in.  The  deinoiigtration  of  tho  utility  of 
oloctrlplty  Rs  a  motive  ^iven  on  tlio  Roiindhay  Ihtrk  Tramway  fiaa 
mndo  a  (avodrablo  iuiprwfBion  in  tin-  commntiity.  The  Hieh ways 
Coraoilt  I'Oe  Irnvo  arrnn^ed  to  visit  \Valiall  and  Darloxtoo  (or  tne 
purjiotio  ul  inspvcting  tho  syHtoia  and  judging  whothor  it  would  be 
(uitabto  lor  Lceits. 

Cov«ntry.~Oiie  of  lb«  priuolpal  additioua  Co  buBinmi  premiaes 
U  the  Rno  and  orijcinal  block  of  buildingii  in  Higbnitroot  oroctod 
by  tho  Coventry  (..a*  Fittings  Ompany.  Tho  right-hand  window 
aa  one  eoiurstbo  building  will  bo  u>od  for  exIitbitlnK  thrco  Otto 
gas-engincB  bv  Mow*.  Cro«alcy,  of  Ofienaliaw,  UanctiMtor.  One 
trill  be  used  for  drlrioBr  a  dyiiainn  for  llgliLiiig  the  premitM  by 
oloGtricity.  n  uicond  will  wora  a  hoiat  erecMil  iit  the  rear  lo  ouuvey 
goods  to  either  floor,  and  tlie  third  will  Himply  be  for  exhlbilion, 
though  alio  In  inoliori. 

Brlllali  VolM  Olow  LMBp.—The  prospoctut  ia  bein);  circulated 
ol  the  British  Votta  Electric  <,tow  Lamp  Company,  Limiteij, 
wlioHi  capital  is  £2,o()IJ,  In  J,(H)0  uliues  ol  t\  each,  of  wliioli  1,00(1 
aro  now  olforcd  for  imblic  suhaci iiition.  Tliu  baJanuool  400slinro» 
is  iuuoil  li)  the  lonoor*,  fully  pniil  op,  in  payment  (ur  )>ac«nui,  eta 
This  ooinpany  it  formed  to  a(H)UirB,  work,  and  develop  a  pro- 
vialoiial  ptiUint  fur  improvemunts  in  electric  incandescent  Inmpi, 
and  other  prot'oaoos  in  connoetion  with  their  manufncturo,  to 
Mlablish  lamp  factory,  and  to  supplv  incandeacoiit  lamp*. 

Tmdcra  for  Kaitolioatar.— Tondoni  aro  invltod  for  *ii]iplylng 
and  lining  cloctilcnl  plant,  vortical  engine,  dynamon,  iu>i:iiiniilHturi>, 
and  all  Doceasnry  connections  and  appliance*  roi|iiitvi  to  li^bt  the 
Mwam  work*  at  navyhiitme,  for  the  Kivers  Cuuiuiittee.  Copy  of 
•pecmcatton  and  all  partjcilara  may  bo  obtuinod  on  applioitiuu  to 
Mr.  John  Alli«o»,  city  surveyor,  Town  Unit,  Mancheetor,  on 
dftposit  of  £1.  Iif.,  which  will  be  roturuvd  on  receipt  o(  a  hoiid/di 
tender.  Tendurs  to  bv  addrofftwl  to  t^o  oluuniULii  of  tlio  Rivers 
CoinmitKo,  eudoraod  "Tondor  lor  Electrical  I'lanl,  Davyhulmo," 
aiutl  ilelivored  at  above  office  by  I'th  iust. 

RodrDtlL — Thuoleutriu  light  ix gradually  incrsaelntc  iolkvour  ab 
It«Jr<itli.  MoMre.  Beringer  and  SuiiwurBr,  jeaellorF.  huve  adopted 
i1,  and  the  illumination  is  greatly  admired,  la  tho  buaomeDb  a 
email  Tangyo  goaoogine  dfivoe  a  dynamo  deaigtiod  by  Mr.  B. 
W.  Tangve.  and  the  current  iteneralod  sapplioa  11  incandeacent 
lamps,  which  give  a  total  of  300  e.p.  Tho  onclnA  eoniinnia*  about 
Wt  cubic  foot  per  hour,  which  It  i*  oatimnted  will  oomparo  very 
faiooiably  wltligan  lighting,  bo*ul«>  tho  further  advantage  of  the 
soode  not  being  injiivloualy  alfected  by  tli«  ligbt.  The  plant  at 
MeMn.  Rerioger'«  wa«  in»tAlled  by  Mr.  B.  W.  Taogye. 

Xewoaatlo.  Tho  Town  Moor  MiLnagemunt  CommittM  of  the 
Newcastle  Corporation  mot  the  other  dny.  The  i|u<«tion  of  the 
fountain  and  olcctric  light,  which  tho  Council  at  iW  laat  meeting 
docldod  to  act  ii]>  in  the  Ijoaioa  Park,  waa  diseoaaod,  and  tho  city 
onjfiDOOr  was  inHtnictt^  to  got  lenders  (or  the  work  immediately 
for  the  (uuntaln  and  lamp,  in  order  that  tho  tight  might  be  ready 
(or  the  *hatln|t  in  winter.  At  n  mootlnj;of  the  Townv'oiincll,  Mr, 
A.  H«f>barn  mov«d  tbe  appointment  of  a  comm[tt<«  in  connider 
tiM  c|Da*iioD  o(  the  Corporation  piuviding  tho  vioctrii':  light  in 
NawoutK  Mr.  J.  Barker  UUts  H^vuded  the  motion,  which  waa 
coztied. 

SoBAarlaDA,— At  a  «MOl«J  meoUnK  of  the  Highways  Commlttoc 
ol  the  CorporsUon,  the  borougth  tuneyor  niported  the  rocolpt  of 
(urther  ipeoitfcaUona  (ram  I*ro(.  Kennedy,  enabling  faim,  afutr 
Donferrfog  witb  the  prodeawr  a  Ubtle  more  ae  to  eoiue  dotaiU,  to 
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adverttae  for  tender*  for  laying  the  outdoor  plant.  There  will  be 
three  cootract«  to  let~oiie  for  catting  the  roada  and  making 
culTertB  so  as  to  carry  tlie  wiroa  underground,  one  for  metal  pipes 
and  castingr,  and  ono  for  «tonewar*  plpo*  and  Insulators.  It  waa 
agreed  that  the  borough  surveyor  •honid  confor  with  Prof. 
K  en  nod  y  on  the  poinM  he  wanted  oxptstning,  and  that  he  then 
Bliould  ba  led  lo  adrftTtiae  for  tiio  lenders. 

BrazlU&D  snbnuurtuo  Totegravli  OompaBy. —The  report  o(  thli 
Compsay  for  tlio  hnlf-yoju  ended  .luive  30,  sbovra  that  tiM  revenue 
amounted  to  JSIlllli.H.'jl),  and  tho  oi[wii!«-j  to  t40,5SO.  After  pro- 
viding for  dol>enturo  inloio'U  'mUin;;  fonds,  and  income  tar,  there 
remain?  a  balance  addtil  iji  the  amount  brought  (arward  of 
£3«,U-ia,  A  quarterly  Interim  dividend  ha*  been  paid,  and  £7,000 
trsnaferrod  to  reserve,  inereastnc  that  fund  to  £li3S.67o.  Tho 
Directors  recommend  a  flnnl  di^dend  of  3».  per  share,  making 
0  per  cent,  for  the  year,  and  a  bonus  of  Is.  per  «h(u«,  both  tax 
frde,  leailnK  a  bftlanco  of  £3.53,1  to  be  oarrlodlorward.  The  divi- 
dend and  bonus  will  bo  jutyable  00  tho  19th  inat,  ^| 

Maomeiitli.— With  referenco  to  the  schemes  »ent  in  (or  coui'!H 
petition  for  the  drainage  of  the  town,  the  Mayor  stated  at  a 
meeting  of  the  Council  la»t  week  that  tho  tilans  hod  boon  sont  to 
Mr,   Lailuy.  civil  engineer,  end    lie  would  select  the  best    two 
■chomes  towards  the  end  o(  the  week.     He  had  reoekved  a  tatter 
from  tho  Bruaii   Klectrioal    Engineering  Company,  stating  that 
thoy  wouUl  prcjiaio  all  tho  neoewary  puns  required  by  the  I.uoat 
t:ovcrnin«nt  Board  lo  bo  preseated  at  their  meeting  and  would 
also  attend  tho  mooting,  when  it  took  iilooe,  free  of  charge.     A^H 
soon  tlier  got  tho  plana  thoy  would  no  doubt  appoint  an  entjui^^^ 
here,     Tlio  iiiicatlon  wan  mther  nn  Important  ono  as  to  whether  in 
was  advlsablu  toumploy  a  banister  to  give  them  his  lielp  at  tho 
en(|uiry.     Un  the  (iropowilton  o(  Atderuan  Hyam,  aeoondcd  by 
Councillor  Breakwull,  it  was  decided  that  a  barriat«r  should  bo 
rolaincd.    The  town  clerk   was  inetructod  to  take  the  neoeaeary  _ 
stops  to  obtain  a  pronsionnl  order  for  electric  lighting. 

BdlalrarKta, — The  Lord  I'rovoit  ])ropa«ed  at  a  meeting  of  tb 
Town  Council  on  Tnceday  that  Mr.  Mnckeniio  should  make 
int«rlm  i-oport  in  regard  to  what  he  bad  donu  regaiding  the  pu.  ^ 
ehsM  of  a.  rite  for  an  electnc  liuht  station.  He  mitrht  say  that 
thoy  hoped  to  be  able  to  supply  the  electric  light  about  the 
end  of  next  year,  and  people  who  wished  the  li^ht  abould 
be  beginniog  to  set  their  bouses  wired.  Mr.  Auldio  Jatoieaon 
objectod  to  an  int«rtni  report  being  made  on  tnw  subjeeb, 
when  information  was  denied  on  another  and  more  pressing 
question  at  nn  earlier  part  of  the  meeting.  Mr.  Mackenxie  then 
mode  hi*  interim  report,  the  efleol  o(  which  was  that  he  bad  beaw^B 
nble  to  puTclioae  a  alto  for  an  electric  station  at  Dewarplace.  at  ^^| 
cost  of  rj.KJ,  and  that  tho  silo  hod  the  approval  o(  ProfT^* 
Kennedy,  tholr  mlviain]^  englnoor.  Tho  purahwig  was  approved 
of.  and  the  oliaiu  Iter  tain  aulliarited  to  pay  the  inoiioy.  On  tha 
pioposal  u(  Mr,  C.  ti.  Brown,  it  was  agrsod  that  Prof.  Kennedy' 
report  should  oow  bo  ciifulalod. 

Contraet  Dtaimte.— At  the  Cardiff  ('ounty  Court  laat  weak, 
before  Judge  Uwen,  Mmra,  J.  B.  Kenders  and  Co.,  eleotnoal  on^ 
noer^,  brought  an  action  nsainat  Mr.  J.  H.  Insolo,  of  Ely  Court, 
to  recover  ££1.  2b.  fid.  Tho  cfom  was  £17  (or  laying  gaspiponfrom 
the  main  lo  within  Ht.  Inaole'a  prcroiaoa  la  the  gas-engine  which 
waa  laid  down  by  tho  plaintiffs  (or  tho  purpote  of  drivina  a  dynamo. 
A  contract  was  put  in  In  which  the  plaintiffs  undertook  to  supply 
all  necoMary  plant  tor  giving  Mr  Insolo  an  olcctrie  instAllation  of 
7G  lighte  of  10  cp.  (or  £!)<*>«.  This  sum  had  been  paid,  together 
with  other  moneys  (or  eitras  adn'lUed  by  Mr,  IneoloL  On  the 
claim  £4  waa  paid  into  court  (or  some  of  thoea  eatraa  which  had 
been  ovcrlookeil.  The  remaining  part  of  tlie  claim  wan  £4  for  a 
voltmolor  and  £16  (or  tho  gas  mams.  His  Honour  was  of  opinion 
that  tho  maina  and  the  meter  wereneouBSary  for  a  c«mplel«  inetal- 
lation,  and  were  covered  by  the  contract.  Ue  (nve  judgsnenl  for 
tho  plaintifTs  for  the  amount  paid  into  court,  and  ordered  them  to 
pay  dnfondnnt'a  costs  from  the  timo  the  moneys  had  been  paid  in. 

Lynton.— A  Kpecial  moetiiigof  the  Lynton  Locul  Board  has  boon 
held  (Mr.  Ueywood  presiding}  to  consider  Mr.  Bonn's  proposal  to 
disuoee  o(  the  electric  lightinj^  work*  l«  the  Board  for  a  rontAl  of 
£103  per  annum.  A  letter  was  read  from  Mr.  Evan  B.  Jouno, 
stating  that  in  a  general  v/ny  lio  whs  in  favour  Ol  local  authorttlM 
having  control  of  lighting.  In  the  present  caso  he  coutd  not  my 
that  he  had  had  time  to  form  a  dulinite  opinion.  If  (I)  Iho  agree- 
ments made  with  Mr,  Bonn  wore  of  n  fuvoumble  natere  towards 
the  supply  of  electric  light ;  (2)  tho  machinery  etiioiont  (or  the 
amount  of  light  now  in  use  ;  (3)  there  was  no  probability  of  any 
great  outlay  (or  renewal  or  repair  of  machinery  st  an  turly  date  t 
(4)  the  preeKit  rovenue  eriuala  or  exceeds  tho  expenditure  ;  and 
(6)  that  an  «Kreeinent  to  manage  for  not  loss  than  three  yoare, 
renewable  aflerwar<h  traui  vear  to  ytar,  bo  mailo  with  some  duly 

JualiAed  pereon,  reoommenoed  by  »o  electrical  engineer,  ho  (Mr, 
eune)  would  be  in  favour  of  taking  over  Che  works.  Ho  con- 
sidered the  time  given  was  short,  rnoro  especially  »«  member*  Of 
the  Board  were  not  experts,  uod  hiul  no  outride  expert  to  rely  on. 
Tho  letter  also  stated  that  Miss  Lockltoo  would  no',  consent  to 
more  water  being  taken  from  the  Lyn  than  at  present.  After  con- 
sldornbladiscusaion  it  was  resolved  tliat  nmootmgof  theratepayon 
■hould  bn  held  to  consider  tho  odviaability  of  ooquitniK  the  oleotrto 
tight  work*. 

NewiHtrt  (Mod.).  — Alderman  Davis  proposed  ata  meetingof  t: 
Town  Council  Ihia  week,  that  application  should  bo  made  to  t' 
Local  fiovctomont  Boord  for  sanction  to  the  borrowing  of  £28,000, 
undor  tho  jiowor*  of  tho  Electric  Lighting  Act.  1SH2,  repayable  in 
Dil  years,  for  the  purposo  of  providing  a  supply  of  electricity  in  the 
boroueh.  Thi*  propoattlon  was  seconded  and  carried.  The  Electric 
Lighting  Sub-CotoiuUtW)  o(  tbe  FuUamentary  Committee  roporf  ~  * 
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UiBt  Ibqr  bad  T«ceiv«il  th«  [iroUiiitTiMy  ropott  of  Mr.  Robnrt 
H*miiiond,  the  eloctricnl  nnginoar,  upon  the  propoiod  iniUillatiiini 
of  otectriclty  vorko,  »ul  it  vum  IaIiI  on  iIm  Ublo  for  tiio  lalonnn- 
tlon  of  th«  cotnrailMa.  Ttio  propono'I  «U«  mImMJ  for  tM«  oonlrAl 
•tatlon  i«  ujioii  Inriit  in  FrlHr"  ^oldn,  enl«r«<l  from  Uiiion-court, 
aiid  Mr.  UATninoud  roiuidUH  it  moot  advniitogiiOus  i>i  luftriy 
mpooM,  mors  MjMfOinlly  u  it  <>*itl  bo  ciuy  U>  obtam  a  iiiiUu^  (rum 
th«  Milwkjr  aoroea  0>iud  purudo  ruDniui;  inw  the  yard  lor  the 
■iipply  o(  ccal.  Tlie  wUmAieil  expenditure,  includin|[  the  tnaini 
Knd  a.re  liKhliuu,  of  Iho  inslalklion  tat  the  woatcrn  district  of  tha 
boiuuL'h,  U  t'SS.DOO.  Tlio  report  hnd  boon  cotiiiiderod  by  th«  «ub 
Foinmittoc.  and  Miinc  modificatlnna  In  Iho  propoanla  «ui[2C*>tod.  In 
the  moantinic  it  ia  [oc^ninmondcd  that  the  rnh-iMnKnltloo  ahould 
be  kiithariaod  Ut  ttniatft  Mr.  nitminond  to  (ircweod  with  the  pro 
pAratinn  of  tho  dM«IIod  |iliui4  and  «;<ecJficiil.[oii»,  in  ord«r  tlint 
tondoni  may  be  obtained  at  the  oarliuat  posaiblu  datu.  Th9  report 
wiu  «dopt«d. 

Boohdkla.  —  On  the  minutaof  tho  H«tlth  raminittoo  aubniitt«d 
to  tho  Town  CounRll  tnjtt  week,  r<iutiullt>i[  I>'K){Io  aakod  th« 
chainnan  whothor  tho  noniniltt«o  wore  »iiti*Iied  wltli  tlio  Inatnlliii- 
tlon  ol  olecttlc  il)ilit  at  the  sauilory  worka.  Bud  wbather  thuir 
«n|{tne  (loitor  whm  largo  eiioagfa  U>  firovide  vluctricity  (ur  Lbs  Town 
B:dl  .iiid  iioijjhboorinj;  urnmimia.  Councillor  tLtrdmiui  replied 
that  Ui«  plant  hmt  worked  without  n  bitch.  Tho  nupply  was 
mnaWiit  and  regular,  and  uliafaccory  in  oTory  itny.  Aa  to  nfiothcr 
tbmr  po««r  wai  auSiciont  for  tbo  niKtcoatod  oxtonaion,  ho  ahould 
like  to  know  what  the  "  other  promiio*  "  wero  befoco  oomraittinK 
biniaolf.  Thoy  hnd  ijuite  onouich  power  for  lapplying  the  lortco 
hoU,  ao  far  aa  the  eiiKino  wan  ooncurned.  O)uncillor  l*iglf\B  anJd 
ho  had  tho  TochniRnl  Srliool  particularlr  in  tided.  The  Other 
ertmlng  thoro  were  TA  gan  lii-hl*  buraiD|{  in  the  chemical  Ubor*- 
tory,  and  in  tpit*  of  the  Totitilutioii  syaleui  Ihu  room  wait  ••  hot  ■• 
ft  alOT*.  It  would  bo  to  tbo  tDleroBt  of  the  C'orporation  to  enpuly 
botb  tli«  Teehoioal  School  and  tho  Town  Hall  with  eloctrio  ligtit. 
TberhadaiieDtaKooddealaf  moDey  tndocoratinK  tho  hail,  and  it 
wouldbeapitytoapoilthoroaia  witbgoi.  CoanclllorCunMcaicroed 
BB  to  the  desirabiltiy  o[  uainti  oloctnotty  for  lighting  not  only  the 
ooaombly-rDoin  o(  tho  hall,  but  nlim  tho  oIBcoa,  wbora  a  iaigo 
anmbat  of  dcrka  wore  at  work.  The  patent  for  incandeaoant 
lamp*  would  uuro  in  Novomber,  and  already  thoy  wore  olTcrod  to 
naera  at  loan  than  half  tho  formoi  prlue.  Blectric  ll|[lit  in  the 
Town  Hall  woalil  bo  a  deculeil  boon.  The  Mayor  reminJei]  iho 
Council  that  tliey  ctjne  to  »  deoisiuri  on  tliia  matter  n  shurt  lime 
ago,  aod  that  there  wm  notbinjt  in  Ibu  minutoti  lo  juetify  it« 
rein  trod  notion  now.     The  miuutiwworo  rMnliruod. 

BrletaL — When  the  adoption  of  the  };enoFal  district  rats  wna 
dieouMcd  by  the  Town  Council  n  few  dnn  ago,  Councillor  I'oaraon 
wid  with  roward  to  tho  electric  light  tho  moehinory  wu  tor  KM 
.ftrc  U|rhta  oiuy.  and  M  had  boon  put  up.  Tho  incandencont  li(;h[« 
«-on)  to  bo  l<f,UO<f  16-0  p.  lamiw.  Now  it  wa«  evident  that  tha 
■Croot.Uiichtine  oould  not  be  extended  at  pretKiut,  and  tliey  oould 
not  go  to  Be([niin»Mr,  for  exauiple,  without  putting  a  sub-elAtton 
UMre  (or  tranBtorinini^.  C^irtnin  Blifrht  oitonsions  had  already 
bMn  grMit«d.  Wilb  rej^ard  to  the  incaudoiccnc  lampa.  it  woa 
ealoulMed  that  only  60  per  cent,  of  tho  lampe  wore  alight  at  tho 
lame  time  in  reaidentisl  dirtrioU,  ao  that  Uiere  waa  eome  room  for 
eztonsion  ;  but  in  Briatol  the  aioa  to  be  ligfated  waa  a  idioppy  ono, 
and  theroforo  tho  number  of  loroi*  in  oic  at  the  aamo  tlmo 
trould  bo  ^roator  than  in  a  roaidontinl  diatrlct.  Councillor 
AabraoD  aaid  Air.  Poamon'a  annwer  wan  not  at  all  aatia- 
factory.  Thoy  woro  told,  when  thia  matter  who  bnlore 
thorn  two  yean  a^o,  tlutt  titie  wa«  the  lint  ioalalUtion,  and 
that  cabloe  wenid  be  oartted  to  tbo  bottom  of  Uuion-atreet  and 
the  Croft  aa  aoon  aa  possible ;  but  thoy  muat  be  lururiiied  to  learn 
for  the  tlrattline  tiiat  thin  waa  impoasiblo  in  reicara  to  ei tending 
the  tigbl  to  Briatol  Nortit,  and  that  ii  Bcdmlnalor  oeodod  tho 
IMit  they  wouli)  hnve  to  havo  n  itation  tlioro.  Coiuicillor  Foaraon 
MttdMr,  Aahman  iiuito  miaundentood  him.  If  tfaoynoodod  tbo 
light  in  Bedmioalor  it  would  have  to  bo  tmnatormod  nt  a  aub- 
tMifoa  Uura,  and  delivered  to  tbo  houao*.  If  the  doninnd  for  tho 
U^lib  tnereMod,  they  would  have  to  onlarxo  their  work*  at  Tom  pie- 
back*.  Thoy  had  now  cnrlain  poww  at  that  fUktlon,  and  if  oiore 
waa  nocdod  thoy  would  have,  aa  In  other  fuoh  undorlahioii;,  to 
Oltond  their  wnrlta. 

WhllabaTon.  — The  mtnutee  of  tjie  Glectrio  Lighting  Com- 
ndHoe  of  the  Town  and  Harbour  Tru«t,  |irei«ntiid  at  a  meetina 
lut  week,  iocludwl  the  following:  "  llth  .Soptombor,  —  Ronil 
oemBpondeiice  between  aurveyor  and  l)r,  Hopkimon.  Tho 
eurreyor  aubmiltod  opcoont  wnich  he  had  roc7oivcd  from  tbo 
Fame^  Railway  Company  (or  oxpflnaea  incurred  by  them  in  pro 
viding  ■  ■pocinl  watchman  whiln  tho  olcntrtc  cable*  were  belnn 
laid  under  the  (roach-road  lovol  croa«ln)[.  Tho  oommltloo  do  not 
admit  any  liability  for  tho  anine.  The  miiveyor  reiKiried  on  the 
projiroH  ot  domeattn  llf^httnti:.  IHch  September.— The  aurveyor 
waa  in«truotod  to  make  arranKemenLa  (or  laying  cablee  U>  Meni«L 
PalllniMMi  and  \Vint«r'*  worka,  itarnMke.roni],  by  way  of  Scotch- 
•tteet  and  Irlah<atioek  The  clerk  wn*  instriicled  to  write  to  bhe 
Lowee  Bni^eerini;  Company,  Limilod,  calling  tboir  attention  to 
•andry  defects  in  the  now  boQera,  and  retjuMtini;  them  to  remedy 

PWMii  defeolo.  otberwiae  the  oommittoo  woultl  b^  obliged  to  take 
•t«p*  under  the  powers  of  the  contract."  Tho  Chairman  mored 
the  confirmation  ol  the  Elcetric  Lighting  Committec'a  minute. 
With  regard  to  the  lighting  o(  tho  hnrbuur,  tlio  maina  wore  al!  laid 
and  everything  woa  ready,  except  thnt  thoy  were  kept  waitinjt  (or 
I  lamp  fitting*,  which  hod  not  yet  onmn  to  hand,  for  aome  un- 
accountable reason.  It  waa  to  be  hoped  that  wtlhln  the  neit  week 
they  would  be  hero,  and  the  work  would  be  m  far  finiahed  that 
they  would  be  able  to  (urn  the  eurrent  on  lo  the  harbour.  Mr. 
^BMtwell  eaoooded  ibe  motloti,  which  waa  agreed  to.    The  seal  of 


tho  Board  waa  affixed  to  a  bond  (or  £S00  lent  by  a  prlr&to 
Individual  (or  six  yoBm  at  3}  per  cent.,  this  taking  tho  pluoe  of  a 
like  amoant  of  booda  at  prcaent  held  by  the  Cumberland  Union 
Rank  nt  4  per  cent. 

OrLmabr'— A  luofting  of  the  ftleotriu  Lighting  CooiinlttOO  of 
tho  Town  Council  woa  held  Zaet  week,  Al'.furman  I'aTmor  occupying 
tho  cliair.  Tho  membora  of  the  oommitifo  wurt'  ooch  sujiplieJ  with 
information  reepocting  the  co«t  of  the  electric  light  aa  introduced 
in  many  Inrgo  lowna.  The  report  bod  been  compiled  by  tlie 
borough  surveyor  (Ur.  M.  Potree]  at  tbo  roiguast  a{  tho  committoo. 
At-  liradlord  Ihore  wore  2*2  mile*  of  maina  for  tho  electric  lights 
and  the  whole  cotit  CW.'Ht.  Tbo  cuiriiut  waa  aold  at  2d.  per  unit^ 
and  the  motive  |>owercoRt  tid.  jier  B.T,  unit.  In  Hull  tho  coat 
ut  tlie  works  was  £3,000,  and  the  driving  machinery  £1,OOCI,  main* 
jC10,iXiO((ur  li  mituo  first  laid;.  Tho  charge  wa«i  Td.  per  unit, 
nnd  motive  power  lid.  |>er  8.T.  unit,  Mr,  Nutt  noticed  that 
Scarborough  hod  boon  omittod  fri<m  the  list  of  town*.  Anyone 
who  had  vuitcd  it  raual  have  noticed  the  large  umount  of  eleelrio 
li^ht  in  uae  for  liizhting  jirivato  and  public  nhopn.  At  the  bot«l 
he  ataycd  at  tliJe  eummor,  whilst  at  Scarborough,  the  proprietor, 
in  answer  to  quostiona,  said  that  the  coat,  woa  treble  that  of  gas. 
The  borough  aurvay or  painted  out  that  in  thenueof  St.  I'ancnu  the 
ooHt  wa»  three  times  tjiat  of  fc»,  iMit  tbo  illuminating  power  was  10 
timus  .IB  ^reat  tut  gaa.  In  a  town  of  S'J,(KKI  inhabitanCe  whore  tho 
cloctric  light  hod  been  adopted,  tlie  cost  was  grvater  than  fas, 
but  this  H-ai  com  penaated  for  by  better  lighting.  The  Chairiaaa 
mavod  that  the  committee  recoromend  the  Council  to  apply  for  * 
provistonal  order  as  a  protection  agDinst  electric  lighting  com- 
[lanioa  coming  into  tho  town  and  obtainini;  a  monopol;^.  The 
rvaotutlon  also  wa>  to  npfuint  a  aubcommittoe  to  go  fully  into  the 
matter  and  got  OHtlinatos  (rom  one  or  two  eontractora,  lo  oa  to  gain 
an  idea  as  to  the  probable  cost  o(  the  thing.  He  pointed  out  that 
if  thoy  got  a  provisional  order  thoy  need  not  be  oompirflad  lo  carry 
out  an  electric  ligbtinc  scheme  II  they  did  not  see  Rt  lo  do  so. 
This  proposition  waa  duly  auoonded  and  earrieil. 

Cardiff. —At  a  meeting  o(  theCurdilTCounty  Council  on  Monday 
Mr.  H.  White  again  called  attention  to  the  defeolivo  supply  of  goa 
and  defective  burneriL  He  asked  whether  anything  hod  yet  been 
done  in  tho  matter.  Tho  Mayor  aiid  ho  was  sorry  to  t«ll  them 
Ihoy  could  not  como  to  any  arrangoraont  with  the  gas  company. 
Mr  White  propoaod  that  tho  Lighting  <!omniittoo  be  oakod  to 
turnith  a  detftilod  rniiorL  of  tho  present  situation  of  tbiniTB,  ao  far 
as  the  respoiTtivo  rights  and  rcajionaibilltiiM  o(  tlio  rninoration  and 
the  company  were  ooncorno'l.  which  al.ould  bo  lurnlahod  to 
indlTidual  members  of  tbo  Corrwralion,  Aliiortnun  It,  Cory 
seooiided  the  rwolution,  and  said  it  the  gas  cooipany  would  not 
treat  them  with  oourteey  nnd  civility  let  them  gu  lo  furliament 
for  powora.  Mr.  W.  Lowib  osksd  when  tho  electric  light  would 
bo  auppiiod  to  tho  town.  The  Mayor  said  it  might  be  in  about 
ill  years'  time,  but  it  woalil  ben  very  eipenaive  thing.  They 
were  now  sui>))iylng  a  timltoH  area,  which  would  come  Into  opera- 
tion in  March  next-  This,  however,  was  only  intended  (or  atroot- 
ligliting.  To  supply  all  tbo  xtreett  and  Iaiie8  would  bo  n  very 
expensire  affair,  As  hu  argued  (our  or  fi>-e  yeara  ago.  they  ought 
to  have  purehoseil  the  gasworks,  and  i(  liiey  had  done  so  wheu 
thoy  hod  the  chnnce  thoy  would  now  bo  Hiving  about  £3,000  a 
year  to  tho  ratca.  lie,  however,  was  oppored  by  some  iieople.  and 
thla  woa  how  tho  thing  turned  out.  Electricity  waa  a  bettor  light, 
but  they  could  not  do  without  gaa.  The  minotoA  of  tho  committee 
worn  then  confirmed.  At  CnrdTlf  twenty  Council  on  Monday,  the 
Town  Clerk  reported  aa  to  tho  proposod  agreemont  botwoon  the 
National  Telenhoiie  Company  and  tne  Pont  OUice,  and  Atdermao 
Carey  slated  that  the  Olasgow  Corporation  had  applied  for  power 
to  eetablish  a  municipal  telephone  system.  He  suggested  that 
thoy  should  write  (or  a  copy  o(  the  (ilusgow  Bill,  and  if  it  waa 
thought  advisable  they  could  apply  for  simiUr  powora.  On  the 
(.'onttncot  ijersons  oould  obtain  telephonic  communication  for 
something  like  £5  or  £6  a  year,  snd  if  this  could  be  done  in 
Cardiff  it  would  be  very  advantageous  lo  tradesmen  and  othoiv. 
The  suggestion  was  agreed  to. 

AoerlnctOB,  —The  town  clock  hiw  reminded  the  Legal  and  Par- 
llnmentary  Committco  that  ho  hod  received  tbo  Local  Uevsmmaltt 
Board's  sanction  (ot  tbo  boriowin);  o(  the  money  (or  the  purchase 
of  tho  htnd  (nr  tlio  baths  and  electric  light  stMtion,  and  he  has  been 
inatrucleil  to  pro|)are  the  neocsHsry  ilocuinunt«  of  trans(ar,  and 
arrange  for  the  cumpletiun  of  purcliasu  inimolint^ly  aftvr  the  12lh 
November  noit^  Un  the  iniuut«B  being  prupowr.l  for  contirmatiuQ 
at  a  meeting  of  the  Town  tAiuncil  iont  week.  Mr.  fjprakoaaid  be 
thought  tho  Council  was  not  ijuite  aware  of  tho  importMMW  of  tiw 
mattor.  So  far  as  he  could  sec  thoy  wore  taking  over  the  land  on 
which  the  hatha  woro  built,  and  thia,  he  thought,  waa  a  matter 
that  waa  worth  a  little  more  conaidoiatlon.  VVnen  tbo  aito  for  tho 
olootric  light  atation  was  solecCod  tboro  woiii  aovoml  alto*  snb- 
mlttod  (or  the  conaidoratlon  o(  thn  porvona  who  came  t«  inspect 
tlio  district  and  this  waa  choaeo  as  the  best.  ^Luoo  then,  howerer, 
the  Coi'iioratlon  had  entered  Into  arrangementr  with  the  gt*  atid 
water  company,  stid  he  believed  it  was  Intended  lo  praotieally  do 
away  with  the  present  gasworks  in  Hynd burn  road,  and  use 
more  ol  tlie  works  at  (.•rout  Harwooil.  II  that  was  so,  tho  Cai< 
poralion  might  be  able  to  arrange  mutters  in  such  a  way 
that  tho  electric  bt^ting  station  might  be  liied  Bomewhero  down 
tfyndburn-road.  The  electric  light  wa6  not  an  absolute  neccwity 
at  present,  Thoro  had  boon  no  outside  preasure  brought  to  bear 
upon  tbo  Corporntion,  nnd  in  the  (aca  of  the  large  undertaking 
tho  Corporation  bad  nntnrod  Into  with  regard  to  tho  gas  and  water 
works,  he  thought  thoy  ought  to  proceed  slowly  In  thla  matter, 
and  not  incur  further  enormous  reeponsibllitW  "They  were 
ra|ildly  Incteeslng  the  rates,  and  were  (ace  to  laoe  with  an 
uipooclilure  of  some  thouMnda  ti  pounds  in  conoeotion  with  tbe 
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HwaKe  of  tha  dUtrlot— a  biifdon  LhnC  woulil  fall  apon  tho  mt«- 

n'«r».  In  tbefaosof  lliiH,  hvilid  oot  think  Um  Corporntion  went 
ag  vImIt  iD  nDdortakiac  tha  rairanslbilHy  of  cu-rylni;  out  iho 
•iMtrle  ligut.  wid  particDUrly  bntna,  M,  thi*  )it«|fO.  Thciro  wiu 
no  prwing  n«cMaity  for  the  Car|x>nlion  enlerinfr  into  llio«< 
iinderlikiiigi.  and  he  moved  that  the  matter  ba  rcft^rrDil 
to  the  Oen«ral  Purponon  Committee  ndt  with  the  idea  of 
defeating  tho  ultlmnto  object  the  committoo  had  in  view, 
but  in  ordor  that  tho  unlijoct  raiglit  be  more  fully  eoo«idorod, 
•eoinif  thn  ((roat  amoimt  of  mnney  tlinro  wu  at  itnlie.  Mr. 
Dewbunt  teoonded  Mr.  Sjirako'*  Aiiionilniont.  Mr.  Riley  ijuite 
difiiirad  froiu  Mr.  Spral(«  reii)iectiiie  the  *1octrlc  IlKhb  Re 
IhoDcht  the  aupply  of  eleoliicity  (or  ligliting  purponw  wa*  Juiit  m 
rKia&ite  u  tho  vnpply  of  gas.  If  ho  wao  not  TnUUikcii,  the  bath* 
wan •elt-tnppoi-ciiiK.  >o  that  there  woiitd  be  no  Ium  in  coiin«ct,loii 
wltii  that  andorUikin(:.  The  Council  nii);bt  have  noticfl  that 
npid  atride*  wee*  boini;  mndo  in  Mnnchcaicr  with  ivKsni  to  the 
eleolric  lijht.  nnd  that  oocht  U>  tatinlv  ihom  a*  to  tho  wisdoni  of 
adopting  thd  Ught.  He  thought  thay  hiul  ^ne  too  far  now  to  atop 
in  tho  mattor.  Mr.  Si>r«ke  Mid  no  ohmkIo  iiroHui-a  wiu  bcinir 
tarauffht  to  bear,  but  he  xidd  Iberu  wh^-  Siiverul  ponmn*  hiui 
Mked  hfm  what  bad  become  of  the  vied lic  Uaiil-  nchemn,  mid  thn 
ftfutwor  htt  liad  jfiTon  wax  that  the  matlor  tuvi  boon  allowod  I"  lie 
in  abeyiiiice  en-inn*  to  the  work  the  Council  luui  on  band  w(lh 
reftrenoe  to  the  ni  undortakiiiK.  He  thought  tluit  now  the 
oleotrio  liKht  ought  to  |ro  on  juit  lu  woll  *a  tho  ga*  ([ucetiun. 
After  further  dUeuMlon,  the  .unondment  wna  rojoi^od,  and  the 
minulea  were  conflrmod. 

Veadoa. — A  public  mooting  of  mtepayern  baa  lliia  week  been 
bald  foe  tlie  purpoee  ol  conaideriog  iho  adTisabiJil'y  or  olhentruo 
oj  adopting  a  ■VBtem  n[  electric  linhting.  Tho  chairman  of  the 
Uioal  Board  (Mr.  Jamea  Flwrington),  who  pro*id<d.  *aid  that  tho 
Yeadon  t*i  (^mpany  had  |[lTatt  tbara  fair  aabUlaction  both  aa  to 
price  and  quality  of  xaa  auppllad.  Thn  nloetric  liKbt.  Imwover, 
woi  makinj;  aach  progrm*  that  tho  Local  Hoard  hnd  come  to  the 
conclusion,  after  Uioroiigbly  invaaligatinif  thn  itiattor,  that  it 
would  be  to  the  Inierwt  of  the  ratuiMyei*  to  adopt  that  tyilnin  of 
lighting  lor  Yeadon.  They  had  tlii'iefon-  iialtud  the  nit«|iiiyo(ii 
to|[elher  to  coniiitler  Iho  matter.  Mennt.  Anilrowv  iind  I'rnoco, 
of  Uradford,  bnd  submitted  a  Khcmc  to  tho  Boiuil.  nu'l  giiArfkntuoil 
that  they  could  (umiah  electric  li^bt  -allowing  for  ooxt  of  liibuur, 
fuel,  intareat  on  capital.  «t«.~at  kl.  per  unit,  which  was  hiuhI  to 
na  at  a  coat  ot  !■.  Bd.  or  1*.  Td.  per  thouuuid  oubio  feol,  wberuaa 
cliey  won;  really  paving  at  Yoodon  'it.  lid.  pet  l.OOQft^  not.  The 
electrU:  light  wm,  thoroloro,  much  choa]>or  thMi  gaa,  and  it  woa,  in 
addition,  a  bettor  tlluinlnaiiL  It  wan  |>ro|ioied  to  charge  10*.  jior 
lamp  per  annuu  for  the  eleotrlo  ligtit,  and  there  would  be  tin 
lattriotiun  a«  to  the  length  of  time  the  light  woa  aivnl,  Mr. 
Praeoe.  in  enplnining  the  Bcbcino  propuaerl  by  bis  linn  fur 
adoption,  aaid  that  they  were  unabled  to  supply  the  uleulric  liubt 
at  the  price  named  by  the  cbairinaii  thruugb  Ihu  faot  tbnt  they 
ulHjd  UuWAon's  goi  lystem  and  gucngince,  which  reduced  the  ajU 
of  fuel  to  Olio  third  tho  cott  whcro  utearoonginea  »oro  used.  At 
Morocainbc.  whoro  their  ij'Htoni  had  been  in  opoiatton  lomo  time. 
the  company  had— with  a  charge  of  Kli.  |wr  Ininp  j)cr  annum  — 
be^a  able  to  pay  a  dUldeod  of  n  |iar  oonL  on  tho  Anit  yoai'ii  work. 
in^.  In  amtwer  to  (luoalioria,  Mi.  Preece  oxiilalinad  thM  tho  kind 
at  gaa  tbey  manufactureil  iu  oonnecCioti  with  tba  gaiioration  of 
alaotiiolly  wa«  totally  dilTerent  from  ooal  ^nt.  They  bad  to  initke 
4.000  cubic  feet  for  1,000  cubic  feet  of  ordinary  town'a  gaa,  but  it 
oust  tbom  only  3d.  per  1,000.  Aft«r  the  10th  of  November  neib 
the  «»t  of  inoandeacent  lamp)  would  bu  reduoad  from  Si;  tkl.  tu 
l«.  Notwithstanding  the  higher  price  for  tho  lampa,  they  lind 
boon  able  to  give  ovorv  ntinfactlon  with  Ibo  light  at  Moreoambe, 
and  to  make  the  dividend  ho  had  atatodt  while  cotiaumerB  aaid 
that  their  bghting  bill*  wore  Krcotly  reduced.  Mr.  Thorupcon 
Marahall  (a  laombor  of  tho  Local  Boaru)  said  that  by  ailopUng  the 
alaatrle  light  ihey  wonld  not  only  got  a  better  illnminant  at  a 
cheap  rata,  but  Ihey  would  have  other  advantage*  in  tho  pre- 
vention o[  dasl  ami  danger.  The  banatit  on  the  ncorc  of  htnlth 
would  be  vary  ^reat.  The  metnbeim  of  thn  Board  who  hiul  baon  to 
MoiecDUibe  viKitcl  a  larse  number  of  houM*  and  other  build. 
iuRf  indiicriminoifily.  nnu  they  were  invariably  told  that  the 
light  waa  good  and  aa  cheap,  or  cheaper,  than  gaa.  Mr.  Barnxtein 
urged  that  it  wan  an  orronouii  idea  that  eleotrioity  was  aimply 
going  to  oust  gas  allogctber.  It  hod  been  fonod  in  nearly  all  place* 
wbere  oleclric  ligbtinit  had  been  adopted  thai  tho  connumption  of 
Kaa  had  increaiicd,  Enginoor*  were  conaiantly  inventing  now 
appliancoa  in  which  gai  wan  iiaerl.  nnddoabtloia  that  would  go  on. 
Mr  H.  Unnhall  and  .Mr.  K.  M.  Chi]>iKindale,  mambara  of  tho 
Local  Board,  both  tiiKike  in  favour  of  the  aehamoi  tho  la^t«r 
ptdnling  out  that  while  Ibair  107  lainiia  ooat  £1.  Ua,  l^d  |iar 
annum  eacli  ia  wagea  nnd  ga»  the  aana  nainbar  of  aloctric  Ui»|)m 
at  IOh.  each  would  moan  a  «ving  ol  about  {ISO  a  yoar.  It  wna 
alao  pointe']  out  that  thia  and  any  other  tnonelary  ailvanl*go 
aecriung  ttom  the  adoMion  of  the  oleotrio  light  would  go  to  the 
tadactton  ^  the  ntM.  Evoiituaily  a  reeolution  wa»  ailoiited  to  the 
effeot  tliat  the  ratapayara  wore  aatiaSed  with  Ihe  Hcbeme.  aod  that 
tJie  Local  Board  ahould  btke  proper  meaaurea  for  obtaining  full 
lighUng  power*. 

The  Bodiutloa  In  tha  Prlee  of  Lampa.  —In  the  oour«a  of  an 
article  on  tho  ini|HMiiling  expiration  ot  Ihe  inoandeacent  lamp 
paleiiU,  tho  FiiiaiKHil  Xtin  «)-■  -.  "  Tu  uoniu  ilown  U>  a  practjoiu 
iltiiittmtion  ol  tho  elfect  ut  the  tall  in  price,  it  may  roughly — vary 
roughly— be  reckoned  tlwt  it  would  coal  about  £Tu  to  wire  a  bouae 
of  aventfa  atufor,  aay,  fiOaloctiio  lampa  and  to  aupply  tho  naoea- 
aary  plain  ittifl^  Tba  50  Ugbta  would,  ander  the  old  price,  add 
£9.  7a.  U.  U  tba  prloa,  auikias  U.  amount  to  £79-  Ta.  6d.  With 
Edinraii  lamps  at  la,  ftL  mch    at  alt«ad]r  atatod,  Uiey  have  not 


yet  reaohed  thta  flgure— the  Wat  would  be  £73.  ISa.,  shoving  a 
reduotioQ  of  £S.  t&.  6d.  Thia  ia  utlalactory  j  but  the  Mvlng  is 
to  be  ceen  more  claarly  in  the  coat  of  renewals.  Tho  fitting*  and 
wiring  bat,  of  oourac.  for  years,  and  do  not  requtr«  to  be  ruplaoed 
until  they  nhow  aignaof  wear  !  but  tho  incandoecBnt  lampt  must  be 
Tonowodat  IntarvoJo.  Eneb  lamp  la  calculated  to  burn  for  about  1. 000 
hoaT«,lt*Ufo  being  meaauTOd  bvihoabilityof  tho  carbon  filainent  to 
haeoltaoUlogethar.  AllowfngUiataachUmptaaUghtfor  three  honra 
•acli  dav,  tt«  jieriod  ot  eii'tenoe  i«  one  year,  and  there  mnat  con- 
*equ«ntlv  be  Hn  annual  r«mewal.  If  Uiey  are  run  profiorly,  tho 
lampa  might  Ian t  for  throe  or  four  year«.  while  II  they  are  not 
treated  well  the  filamenta  might  giva  out  In  hIi  montha ;  but  I'l 
moDtba  IB  the  average  lite.  The  coat  of  renewal,  therefore,  will  bo 
reduced  from  £0.  Ti.  6d.  a  year  to  £3,  15a,  a  year,  no  that  tliore 
la  eonmdorablo  economy  aa  regarda  thia  item.  Unfortunately,  the 
u*o  of  tho  oloftric  light  ia  m>trict<d  to  aome  extent  by  the  Tact 
that  honaehnldort  on  ihort  Ioojv'  are  disinclined  to  face  tho  heavy 
initU)  outlay  on  installation  Where  tho  tenant  ia  a!»a  landlord 
the  niatter  is  dinerent,  but  the  tenant  on  a  abort  lonae  doclinoa 
to  apcnd  a  heavy  Bum  on  a  house  which  ho  may  havn  to  vacate  In 
■  tow  j-onrn.  while  hifl  Inndlortl  usually  refii*""  to  boar  tba  major 
part  of  the  cost.  But  notwithrilandin^  »uoh  Tlrawbackn  hc  tliwip, 
the  oleotrio  light— which  must  for  some  time  to  corns  he  called  the 
rich  man's  illuminant  — ia  bound  lo  bocomo  more  popular,  and  the 
freer  nao  ol  It  will,  of  courM,  onabta  tho  vnrioua  lupply  companioa 
to  tumiah  tho  nocOMiary  current  at  a  reduced  rate.  rompBriaona 
ot  tho  coat  of  tho  alectrio  tight  nnd  of  gaa,  highly  favourable  to 
tho  formor,  are  nfteri  niiule.  nut  In  thn  c-a>«  of  >uch  oiperimonta 
there  ill,  no  iloubt,  an  exceptiomlly  dump  mpiily  of  power.  It 
mny  be  tnkcn  iu<  ii  tuir  baaia,  nnd  one  on  which  relluica  eait  be 
placed,  that  where  the  charge  of  tbecom[>any  i>upplylnv  the  currant 
la  Sd.  per  Board  of  Trade  uniV-'the  uaual  rate— the  eleotrie  light 
wonld  coat  the  same  aa  go*  It  the  latter  were  supplied  at  Sa.M.  per 
l.OOOfl,  Hence,  it  ga«  is  at  2a,  3d,  per  tbouaind.  tho  eleotrie  light  ia 
threotiine«aaexponaive,andlliBtwWaaoQatlywhcrega«i«atS(L<Jd. 
par  thoumnd.  It  has  biyin  piiintod  out  that,  in  view  of  the  advent 
ot  chaajwr  lampa.  oon^uinom  may  prafer  to  aclcct  hunpa  ot  loaa 
nandle-powor  than  thoy  require  and  to  Incraaao  their  eneioney  by 
no  per  cent.— f.r.,  run  a  lamp  of  8  c  i*.  at  13  cp.  In  tht*  way  the 
life  of  the  lamp  would  be  anorteneil  by  about  ona-half,  and  the 
coat  of  renewal  might  bo  doubled  :  but  the  lampe  would  be  cheap, 
and  Iboro  would  be  a  conaiderahle  Miving  in  regard  to  tho  amounb 
of  current  uscrl.  Of  courae.  the  lapae  of  tho  incnTi'lnecont  lamp 
pal«nt  muit  affect  the  position  of  the  E/liaon  and  !^wnn  United 
Eloctric  Light  Conipany  ;  bat  It  will,  noverthelesa,  continue  to  do 
a  fairly  proHtnhlo  buainoa*.  Aa  Mr.  .lanina  Stoata  Forbca  sold  at 
tho  mooting  two  innnthii  ago,  the  Edlion  and  8wan  Company 
con  miiku  lamps  iw  cheaply  aa  an  English  tirin,  and  probably 
aa  auy  foroigu  manufocturera.  This  ia  due  to  a  largo  extient 
lo  the  fact  that  the  company  koopn  ita  procaaa  ol  maou- 
tacture  oa  aocret  aa  poniiblo.  and  thia  remark  nppliea  eapo- 
nally  to  tho  compoaition  of  tho  carbon  filamont  and  to  the 
method  of  eihaaatlng  thn  glaio  bulb  of  air.  Boaldes  thia,  It 
holda  many  valoablo  |iatenta  aa  rt^nrda  aleotrical  6ttinga,  and 
It  haa  aole  Hghit  an  reganlH  a  lainpholdar  retailed  at  la.  Nd., 
wblcli  la  alnio«t  iintver«aUy  uaed.  Aa  tfae  company  doaa  not  parinlt 
tho  inonulaataro  of  tlieae  holdaia  by  olfaara  eseapt  at  a  heavy 
royalty,  it  tollowi;  that  a  conaumer  ti  die  eleelrie  liKot  anal  either 
purchase  Ediawan  lamps  or  must  go  without  Ilia  advantagoa 
attaching  to  this  bolder.  Thia  fact  give*  the  Ediaon  and  Swan 
Company  a  long  puU  over  ita  comiKitilors,  and  will  enaure  a 
demand  for  ita  products  until  the  holder  patent  oipiree.  Veota 
ago  tho  DOmpany  acquired  tho  Drltiih  righia  of  tho  Swan 
Unitod  Electric  Light  ToRipany.  and  nogociattona  are  proceed- 
ing with  a  view  to  thn  Mking  over  of  tho  remnant  of  the 
buainoaa— all,  of  conrao.  foreign — of  tho  latter  concern.  Them 
may  yet  bo  further  patenta  granted  in  rei>|>ect  of  a  lamp 
on  the  principle  ol  tho  Edi»wnn.  It  i«  contldontly  protliuted 
that  before  very  lung  a  lamp  will  be  invented  hnving  ita  lilMmont 
ao  conatruoted  that  it  will  givu  u  good  light  with  a  uunaumptioo 
of  twO'thlicJH  of  the  amount  of  current  at  present  used.  It  ia 
mainly  the  lilamont  which  must  be  improved  ;  for  tba  vaouum 
will  Hp(iarently  continue  to  bo  used  in  any  oaae.  and  lampa  pos- 
EBBaing  no  vacuum,  with  a  platinnm  or  other  GUmeDt,  have  all 
been  comporntivo  fallurea.  When  limpa  conauming  only  two- 
thirda  of  tho  proaent  necwaary  quantity  of  current  arc  Invented 
tho  coat  of  domoatic  electric  lighting  will  ho  roducod  by  ono.third, 
and  another  great  development  in  the  induntry  will  bo  brought 
about  " 

Uchtlna  at  Tanntoa.— As  montionod  in  our  lost  iasue,  a 
mooting  of  the  Toa-n  Council  waa  held  on  tho  3nd  inat..  when  tho 
Electric  Light  Committoo  proaentod  the  following  report  ;  "  Your 
cominitioo  ropoit  that  thoy  havt  r«iMM«id«(«d  the  aubjoct  of  aup- 
plying  oloctneity  to  Saliabnry  Hooao,  Billet-atreet,  and,  aa  the 
matter  waa  praaaing.  Uiey  have  arranged,  with  the  oentonl  of 
Aldornlan  Van  Trump  and  Conncfllar  Stavona,  to  aztattd  the  Over- 
head wire  through  thoaa  gantloman'a  pranUnaa,  and  lo  carry  it 
undercround  acroaa  Btllet-atrMt.  at  a  coat  not  exooading  £^ 
Tbey  have  alao  received  an  aiiplication  from  Mr.  A,  Steevan*  to 
•upply  OabortieBoiiaa  with  vloutiiuity,  whioh  tbey  have  agreed  10 
do,  aubjeet  lo  Itr.  Fleniiog'a  advioa  aa  bo  the  beat  mode  of  earrylog 
out  the  extenaion  Your  committee  recommend  that  aa  the  preaaat 
ohargea  for  are  lampi  are  remunerative  they  (shall  rem^n  aa  ab 
preteut,  aubjeet'  to  three  months'  notice  of  altorntion  on  aithar 
sida.  Your  oommittea  have  instructed  the  town  clerk  to  see  that 
the  agTeaoMnt  with  Mensra.  Iding,  Wharton,  and  Down  in  ca'^celted. 
Your  oommiUae  bavo  bad  an  loicrviow  witb  Dr.  lleming,  who  will 
report  fully  on  variooa  sobjecta  wban  lie  ha*  oniaidcred  the  ittfor* 
matlon  which  ho  haa  obtained  from  the  ofBeifila.  The  committea 
oak  for  Ipave  M  cany  out  any  ^r— tnn  ««A»  t>>i.  *.  -»•*.  'a** 
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exModUijf  £fiOL  Your  ccaunittoe  pteaeat  the  contrtwt  with  t,he 
aleotric  light  compuiy  for  the  pafchaM  of  Iheir  worlu,  ood  th«y 
tMomiiiend  that  lb  ahftll  be  maImI  with  tlM  coninion  nocJ  of  the 
boroDKh."  Coancillor  PotWr,  the  chalmiui  of  the  coininUC«e, 
moTea  (he  adoption  of  the  report  He  romlndMl  the  Counedl  iJuiL 
U  the  l*Mi  meetlnK  the  nrotioMl  te  lay  on  lh»  light  10  SalUbury 
Ho>iM  w>«  rel«rt«a  baoit  to  ibo  ooBimltt«o.  The  oonuniltw  loal 
Ui«B0Xt  meraiag  aa  the  mm  wm  urKSnt,  and  as  a  rMult  oi  Iheir 
deliberation*  Iber  deoided  to  carry  out  tbe  work  at  a  ixiat  not 
eaoeeding  130.  Armngeinenta  were  mode  with  Mr.  Van  Trump 
and  Mr.  A.  Steeveni  to  run  lAe  wire  nlooK  their  gnnloii  walla 
ftnd  take  the  cable  aerou  the  top  of  Bitlat-tticot.  This 
bad  bocn  done.  At  tbo  lut  mootini;  it  wu  ottimatoil 
that  li  or  IS  UKhta  would  ba  roquirml  at  Sulmbury  BouM  : 
tho  aclDo)  numbor  ItMUlIed  wa*  21),  and  thud  the  revenue 
would  bo  Kr**'-*^  'han  wm  antioipated.  An  iii>|illoiition  had  alio 
been  lecoived  fioin  Mr.  A  Steeverw  to  lufjjjly  Osborne  Houae 
with  the  electric  titrht.  In  their  interview  wilb  Ur.  flemia^,  he 
•un«al«d  varioua  Uiinga  to  the  oominittee,  but  ther  hod  received 
no  definite  iniitruction.  beoauee  he  daaired  to  oonaiuiir  tho  whole 
quettion— the  eoonon^oal  wrorkinK  of  tho  iitiht.  th«  BUBXMtod 
MhMwlotui,  ete.  For  that  |>urpow  bo  [»tuciiCcd  ihnl  a  map  of  tho 
borough  abould  be  lent  hiin.  with  othot  in  formation  whirJi  he 
•ought  from  llio  borauxh  lurvoyor.  All  that  hnd  boen  done,  and 
ho  woa  now  coondeiiiiK  the  whole  pooltlon.  luvl  would  |;ivo  them 
ft  report  ndtliinti;  choin  lui  to  what  would  be  the  beet  tlilnga  to  do. 
The  ooinnil[.t«c  had  agreed  ID  ■iiiikotheeiileaviODloOwborue  Houae, 
■nbjeot  to  the  approval  of  L>r.  b'lomiiii;.  The  number  uf  liithlH 
nqnired  would  be  about  SO,  A>  the  Council  would  be  compelled 
to  put  the  wim  uadergrouod  within  two  yearn,  it  was  thought 
beat  tOput  tbecableMoiicoun<Jergn>un(l  alOQiC  Ui>f)Dr  Uigh  >tii<et. 
The  wire  for  tacsmdeacent  liuiitmg  oiiondoil  no  further  than  Dr. 
Ilae*« booM.  and  [he  propoaal  WM  toextand  tho  incandoaoont  wire 
framtbMt  point  to  OaDornonouiio  and  put  tho  whole  underground, 
Hie infttndoacont  cableeould  thenbeuit^dforttrMt-llKhtlng.  There 
woratiiraegaalaiapeln  tlieetreet.end  ■■>  irjciMideaoentiampoouldbo 
placed  OB  one  o(  thatiL  Xhiib  would  lend  to  inoreaae  the  income. 
Tho  oommlttoa  r«OOIBIB«DdMl  Htm  the  prenent  ohargea  for  lU'i- 
Uunpa  abould  not  bo  duuiKBd,  for  one  or  two  rcooonii.  It  waa 
IhouKht  that  aome  of  tho  arc  lampa  would  bo  thrown  out  in  fnruur 
of  iacandeacent  lights,  and  it  wu  not  doairablc  to  fix  niElan  Ear 
aro  lampi.  And  *<  it  woi  uuriod  on  nt  a  nrtco  which  ciitnilcd  no 
lou  CO  the  Council,  it  wn*  thoufjiht  deairablo  iiol<  to  mtorfftte  with 
tho  area  at  proaent.  That  arratit^iiioiit  would  be  mibjccL  to  throe 
montha'  nouoe  on  either  aide.  In  couiplinrioe  with  tlio  wl»li  of  the 
Council,  the  oominlttee  had  inatruotad  tha  town  oterk  to  tee 
that  all  arreemente  with  Meaan.  Lning,  \^'hatloll.  uid  Down 
were  CBiiceUed,  and  he  botievod  that  hod  been  done.  The 
commiltae  aahed  for  permianon  to  carry  out  any  work  not 
exceeding  £50  in  coat.  The  committee  did  not  ajik  tho 
Council  to  emnower  them  to  anend  nionev  to  the  extent  of  £X 
withoat  bringing  it  before  tho  CoutioJl  if  tliey  hitd  an  opportunity 
of  doing  CO,  but  only  in  the  oaae  of  urgency,  auoh.  lor  inUanoe.  >a 
that  of  Sallabury  Houae,  when  It  would  not  be  oonvenient  to  dsfar 
tho  carrying  oat  of  the  work  until  tho  meeting  of  the  t^uiioil.  If 
the  worka  waro  to  be  carried  to  a  tinoco«ful  iwue  tbc  Council 
mint  give  aome  power  to  the  oommittoc  in  tliin  rM[>rizt,  Tho  cum- 
mlttee  preaeated  the  contract  for  the  purchoic  o{  the  worki.  which 
bad  bean  dmwn  up  by  tho  town  derli,  on  behalf  of  the  Council, 
and  Mr.  Kite  on  behalf  of  tho  company.  Tha  contract  bad  been 
aubmittod  to  counool,  and  In  its  proaent  form  hod  tocoivcd 
oounael'a  approval.  Ctiunclllor  Tlnmniott  aeconded  tho  adoplioa 
of  the  report,  which,  with  tho  exception  of  the  reoommendation  a* 
to  Osborne  IIouius.  was  adopted.  At  a  monthly  meeting  of  the 
Town  Council  on  Monday  a  lont;  diaouaMion  took  plaoeon  a  charge 
of  the  town  clerk'a  amountini;  lu  £132.  made  in  respect  of  legal 
work  done  by  him  in  oonnecttuu  with  obtnininc  the  olectrio  light 
lloanee  and  proviaioual  order.  The  Town  Clork  (Mr.  T.  Meylar) 
etMod  that  all  the  ch«gQs  were  ttriotly  accurate,  and  be  could 
•ubatantiMo  them  before  any  iiuing  mutor.  The  account  hos 
pawed.  The  Electri(7  LiaIil  Committee  wore  ompoworod  to  piocuro 
,  MW  boiler  lor  tho  works. 


PROVISIONAL  PATENTS,  1893. 

OirtOIlER  2. 
18898.  IWpIBriMinta  In  elaotrloal  awltekaa.     Edward  WiUiam 

Laaoaater.   Albert   VVorki.  Giahnm-itroct,   Birnilnnhani. 

(Complete  Bpccifioation.) 
Impr«vsiB»iits  In  aleolrla  oloeka  Mid  watelwB.     William 

WsIU'i-  l-iirAM  Wsbh,  9,  Copj-wnhniltornn'e,  Crewe, 
iBipiroTiHl  meona  of  foteroommDaleation  by  letopheno. 

■Totin  .laiiKin  Mnnn,  4,  St.  Ati(i«-«.)UHt<-,  MMnHintitiir. 
Imirraved  maana  ot  intereommtuiloatlaD  by  lelo[th«BO 

Juhn  Jamcd  Mann,  4,  St,  Ann')  Hjuare,  lfsi>chcf<Ier, 
bBproremaots  in  eloolrte   tolejtrapha   anil   PieebaBism 

nsod  la    oanaoeUoD    Uarowltli,     t-eoqfn    l)ra|>cr    nnd 

Anges  Fraaar,  24, 8oii:h  imp  ion -build  ingfi.  Chancery -lano, 

Londoo. 

Oltvuek  3, 
BeotrtoallyUgbtod  Uttw«.  Henry  HawkMy,  6,  St.  John- 

atieet,  Deansgalo,  Manchmtor. 
.  InpravenaBla     !■     armatnTea    lor     dynajno  •  oleotrlo 

■leiililna   and    eleetiio   Kotora.     -Martin    Rohnor,  M, 

Savtli»B>plon -baiidiagt,  (^lancety-lAiie,  London.    (Com- 


1UT3. 
1S1S2. 

lttSJ4. 

IS5S0, 

l8Sti6. 

is.'ssm. 

IWHli 

IMHW. 

iHSia 


l^^SOS. 
ISMl. 


■lectaie  algnAla  tor  rallw«ya.     .Arthur  Moore  TbompaoD, 

Crcvt  WorUB,  Ci^wf 

Means  for  determUaiiB  the  p«^>eaBoe  maA  Intonalty  et 
atmnspbsrto  oleotrlolty,  Jcsso  Opperman,  SG,  Chancery- 
lone,  lyindon-     (rompliil*  "iwditication.J 

Improvnnenta  In  IniUoatora  oUnBr  dealguod  for  use  at 
telopbone  atBtlona  otae  used  for  advartdatnc  pnrpeaoa. 
Isnatiuii  ftalcigh  Rumi  iind  Waller  Krnncis  l!Hrii».  4.1, 
Southampton  bulldlnifs,  Chancery -lane,  London.  (Com- 
plete Kpocllicntlon. ) 

ImproTameuta  In  tko  orranKcmenta  and  oennoeUoB  ot 
oondnotors  for  elcotrlo  rsllwiiys.  l^i.^m><Il■  ISi>w.  and 
Co.,  Limited,  and  l.nii'ijtf  lliiibnit  Tliomlon.  'JS,  Idouth- 
ampton- build  lug*,  Chsnoery-tano,  London. 

October  4. 
An  Unproved  rcsnlator  tor  we  lamps,     Leon  Zauamer, 

S.    I.Old  >llCJ!t,    I.lVCfjlOlll. 

Improvsmenls  la  tho  mo.-uiB  or  mode  of  proloetlsK  ttUD- 
latere  as  om  ployed  for  olootrloBl  pnrpoaaaorappUaAOoB, 
William  Martin,  Victoria- chambers,  Martiuoftu-atreet, 
Biiminghuin. 

ImproTomenta  In  tolepbono  awitohboarda,  Charles 
!>«nton  Abel,  2«,  Soiit,hampl.onbuildini-«,  Chtltioory-Uno, 
London,  (Soeii't-*  <:ni*rnln  dca  Tiilcphone*.  Bwoaox 
TpU'phonlquwt  et.  Conntnictlins  Eloctriqoes,  Franco.) 

Im|»ravod  telephoDo  attaoliment,  Jaine«  liitboi't  £*oat«r, 
•}'»,  (.liuncory  Inno,  I^udun, 

Improved  eleotrtoal  beating  apparatna.  I^rcy  Ricbanl 
Jiillua  ^^'illia,  55,  ('hancory  luiic,  Ixiiidon.  (rhaTlcs  E. 
Hoebl,  tjidney  '/..  Mitchell,  and  Karl  P.  ^^'hBtmoIe, 
Uoitdd  SUtos.) 

OCTOBRR  S. 

Improvementa  In  eleetrlcal  oODdaatora.  .Tohn  Barug 
wniiatli  Ki'ii;  Hnd  Tlioman  Rdwin  Ricklo,  (Iroat  Wontern 
liv>eltB,  I'lymOHtli, 

Improvansaata  Is  aleetrle  tetogr^ba  for  ateorlng, 
Bnglao-rasni.  and  Other  slgaalUag  purpoaoa.  Frederick 
l.iHjrKC  r*iuKL  I'le-lori,  77.  Chancery  bme,  l>>ndon. 

ImproTomonta  In  clootrleal  rooefvlng  fnalrumenla  ftod 
rolaya,  T)id  I'lioiioiKirc  ('uni|Hiny,  l.itnllO<l,  and  Chnrloo 
KriiW)tH|m(,'uukiUi,'J,S,  Suuiliamptun  building*, Cliancory- 
la  no,  Lfuudon, 

Improvamente  In  oouditlte  for  eleotrlo  oosdnotor*. 
Charlea  (Jordan  Ptaking,  47,  Lincoln's- Inn- flelda,  London. 

OnroEKB  8- 
Improvementa   In  eleetrle  mstera.     Uaxia  Pelvt  Olacn, 

IB,  Lincoln's  inn -Hold  b,  London. 
OiTfinEn  T- 

ImpTDVomeaEs  in  eleetrlo  meaaurlng  laatrumonta. 
Uenjoinin  Diivio",  6,  Lord  slreol,  Liverjiool, 

An  Improvoment  In  tncandssoeat  eleetrle  lampe  BJMI 
aaekete.  The  Edison  and  Swan  United  Electric  Light 
Company,  Limited,  and  John  Ambroad  Fleming,  28, 
Sonthamptoo-buildinga.  Chancery- lane,  London. 
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SPECIFICATIONS  PUBLLSUKD, 

1892. 
Meelromotora.     Hurd.      l^^econd  edition.) 
Eleetrle  telephonic  apparatna.     Harrison. 
Ueolrle  looandasoent  lAnp*.     Froggatt. 
Eleetrle  battarloa.     Lehman. 
Uloiophanoa,     <-e'it  and  olherK, 
Kleoirlcal    roalataneo    eells.    Sicinona    Ilroi,    and    Oo., 
LimHc"l,  piriil  Nolicl. 

1S93. 

Bloetrolytle   deeompoaltlon  of  aolnUMie  of  ohlerlde  ot 
aodlom,  etc.     Itiohardi«on. 
Bleotrlc  current,  ate.,  govemora.     Wieae. 
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NOTES. 


Tbe  Madrtis  Trnmway. — Work  in  connection  with 
tbo  cr«ctioo  of  the  };otioritiiig  RUtlion  bu  beenoomntancod. 

Cork. — A  UtK0  arc  lamp  htia  been  jilaced  ouuido  tho 
Munat«r  arcoite,  PilrJck-streeU  It  h  tbo  only  public  arc 
lamp  in  tbo  town. 

Th«  "  Rovengo."— This  billle8bi|>  is  lighted  by  700 
electric  incaiKloaccnt  lain[w,  and  there  are  alio  four  very 
powerful  coarch-li^hta. 

Pieso  Electric  Pile. — The  paper  read  Ia«t  week  by 
Lord  Kelvin  before  Ibe  French  Acadomy  of  Science  dealt 
with  a  piezD  electric  pile. 

Vienna.— The  Berlin  Electrical  Company  is  reported  to 
have  obtained  the  coneeDiiori  for  all  tbe  electric  iramcar  linea 
it  ho  conglnicted  in  Vienna. 

TanntOB. — A  c«rTeBiion<lent  anggert*  tbe  ntiliitation  for 
the  production  of  the  electric  light  of  the  vrater  power  at 
llji!  wrirs  at  each  end  of  the  town. 

Madrid. — A  tyetem  of  electric  tramway*  ia  to  be 
introduced  in  Madrid,  a  Gennan  eleotrical  company  bein^ 
kiyely  interested  in  the  enterprise, 

Tbe  Seine. — The  Service  do  Sauvotage  of  the  Seine  has 
in  use  a  system  of  eluctrical  communicatton  between  the 
■alvt^o  points  and  the  central  office. 

Hllan.^-An  electric  tramway  on  tbe  Thoranon-Houiton 
syatem,  between  tbo  Ptatna  del  Duomo  to  Porta  Sempione, 
will  be  set  in  oiieration  in  a  few  weeks. 

Police  Lamps. — Expejtmenla  are  being  made  with 
h.ind  electric  lamps  for  the  Dundee  police  force,  and  it  ia 
pDSHilile  th^it  lumo  such  ty]>ii  of  lamp  will  be  adopted. 

Baltimore. — A  lire  caiiaed  at  the  Bniah  electric  light 
elation  by  two  wires  becoming  crosnod  has  rcsultci)  in  heavy 
lowtes  to  tbe  comjKiny  and  in  the  burning  down  of  a  gaol. 

Bradfoid.— On  Monday,  Mr.  J.  W.  Riley,  D.Sc. 
delivered  before  the  Bradford  Scientific  Auociation  an 
addreia  on  "  Central-Station  Systems  of  [Electric  Lighting." 

Personal. — We  regret  to  learn  that  Prof.  Helmholtz 
mot  with  an  acpident  on  the  voyage  from  the  United  Sutoi 
to  Bremen,  and  that  it  bus  necessitated  bia  removal  to 
boipital. 

An  Bleotrio  Ohrenograph. — Ao  electric  timing 
apparatus,  invented  by  Sierlin^  Elliott,  has  been  officially 
recognised  by  tbe  Kaciiig  Board  of  the  League  of  American 
Wbeolmen, 

Regent>street  Polrteolinie.  —  A  caui«e  of  30 
lectures  h:u  been  commended  at  the  Polytechnic  Inalitiito, 
Eegont-ati-eet,  W  ,  in  electrical  engineoring  and  ex|ieri- 
mental  phyxic*. 

The  Doable  Event. — See  tbe  daily  iiapem  of  Monday 
and  the  J'<i!l  MM  of  Ibursiiay — fir*t  and  nocond  blow« — 
vi2.,  Ilatnew  goee  lor  £59,000  new  iasne;  the  Pall  Mail 
goe«  for  Harness. 

The  Ittstltntlon  Annual  Dinner. — Tbe  annual 
dinner  of  the  Institution  of  Electrical    Engineers  is  to  take 

r  place  on  Wednesday,  tbo  22nd  November,  at  the  Free- 
Maeons'  Tavern,  Great  Queen-atreet,  W.C. 
Ligbtine  in  Berlin.— At  present  there  are  in  Berlin 
about  ICO.OOO  incandescent  lamps  of  16  o.p.  energiseil  from 
tbe  network  of  tbe  Builin  Electricity  Works.  The  cofn- 
paoy  have  introduced  Mveral  systems  for  automatically 
indicating  fanll*. 

Small  Motor B. — Electromotors  of  powers  ranging 
from  ,V  b.p.  to  \  h.p.  aro  being  introduced  by  Measra. 
Bauer   and  Bete,  of  Berlin.     They   are  on   the  "Belz" 


syttem,  and  are  intended  for  use  in  houses  and  for  smill 
industrial  ojierations 

Telepboay. — Instructions  have  been  given  for  tbe 
immediate  laying  of  cables  between  the  shore  and  the 
Kentish  Knock  and  North  Goodwin  S»nds  ligbuhips  tor 
telephonic  communication,  «o  that  the  work  may  be  done 
before  tbe  winter  sets  in. 

Statlon-LigbtinET.— -As  mentioned  in  a  previous  issue, 
the  Great  Northern  Railway  Company  have  lor  some  time 
past  been  engaged  oi]  the  lighting  by  electricity  of  the 
King's  Cross  Station.  The  work  is  now  nearly  completed, 
and  in  addition  to  the  elation,  the  hotel  ia  being  electrically 
equipped. 

Wllhelm  Weber.— The  Royal  Society  of  Science  at 
G'lttinpen  has  pnblisbad  the  works  of  Wilhelm  Weber, 
who  was  at  one  time  professor  at  that  university-  The 
name  of  Weber  is  well  known  in  the  world  of  science. 
Webei'a  writings  have  now  been  collected  into  &ve  volumes, 
edited  by  the  Scientific  Society  of  the  university. 

Kdinbargh, — The  deputation  of  seven  members  of  tbe 
Town  Council  to  various  cities  in  England  on  the  subject 
of  electric  light,  and  which  was  absent  for  oigbt  days,  cost 
£173.  10s.  The  Town  Council  have  confirmed  the 
minutes  of  the  special  meeting  held  last  week  resolving  to 
lease  the  tramways  to  Messrs.  Dick.  Kerr,  and  Co. 

Train-X^bting,— The  success  attending  the  working 
of  the  electric  light  on  their  trains  has  induced  tbe  direc- 
tors ol  the  London,  Bijghton,  and  South  Coast  Railway  to 
give  instructions  for  10  additional  trains  to  be  equipped 
with  it.  When  these  are  running,  the  company  will  then 
have  40  trains  to  which  this  mode  of  lighting  has  been 
applied. 

Wiod  Power. --M.  de  Hufz,  of  St.-Lunaire,  has  lighted 
his  residence  by  electricity,  the  power  being  obtained  from 
a  windmill  of  tbe  "Eclipse"  type.  The  windmill  fa 
arranged  on  a  masonry  tawer  at  a  height  ol  33ft.  from  the 
ground,  and  the  power  ia  transmitted  by  gearing  and  bolt 
to  a  dynamo  which  charges  accumulators  from  which  2Ci 
incandescent  lamps  are  energised. 

Phonographs  and  Bar  Diseaaes.— The  attention  of 
tbe  authorities  has  boon  called  to  the  fact  that  danger 
lurks  in  the  pbouographs  which  are  in  public  use  in  various 
parte  of  the  town.  It  is  submitted  that  in  America  these 
instruments  caused  diseases  of  the  ear  to  largely  spread, 
and  that  it  became  necessary  to  compel  each  exhibitor  to 
cleanse  by  acids  the  tube  after  individual  use. 

Traction  at  Newcastle. — A  subcommittee  of  tbe 
Tramways  Committee  of  the  Corporation  has  been 
appointed  to  moot  tbe  members  of  a  syndicate  and  discuss 
details  as  to  proposaU  made  for  the  running  of  the  trams 
by  cable  on  tbe  different  lines  in  tbe  city,  and  for  the 
doubling  of  tbo  whole  of  the  single  lines,  and  to  extend 
tbe  tramway  system.  Is  tliere  any  chenee  for  electric 
traction  1  ' 

Tbe  FrenebTranBformerAotloa.— Asaresultof  the 
action  which  ihey  i;ained  over  Iho  Compagnic  Internationale 
d'Etcctricit<!'doTour*,and  to  which  reference  was  mode  some 
week*  ago,  Messrs.  Zipemowski,  D^ri,  and  Blatby  have 
caused  to  bo  seized  the  tiansformers  of  the  Thomson- 
Houston  and  Forranti  ty|>e  used  by  the  Soci^t^  I'Energie 
Eleeirique  at  Havre.  It  is  said  that  a  furtberaction  on  tbo 
matter  will  bo  entered  ufton- 

Eeonomsr  in  rnol. — Mr.  Biley,  in  a  |ia{ier  read  before 
the  Royal  United  Service  Institution,  considers  that  the 
principal  direction  in  which  to  look  for  economy  in  the 
consumption  of  coal  on  board  ship  is  in  tbe  auxiliary 
engines,  particularly  those  Dsed  for  electric  lighting  purposes. 
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H«  mentiooB  tbal  Uie  "  Wanpite,"  on  paaaage  to  her  atation, 
ebarged  four  tons  per  day  for  lighting  purposes,  which, 
after  arrival,  wan  dimutiabei]  to  tliiee  toii>  and  leas. 

South  Staffordshira  TramwayB. — These  tramways 
oontiiiiia  to  attract  a  good  de»I  of  attention.  M.  Oermrd, 
Chief  Minister  for  Railwayn,  Telegraphs,  and  Po«t  Ofliaes 
for  fSclgium,  has  paid  an  official  visit  on  behalf  of  the  State 
autboiitiiM  of  bia  country  and  made  a  comploto  cxuminiktioii 
of  the  line  and  installatioti.  Then  the  mayor  and  town 
ekrk  of  Locdi  havo  mado  a  liho  visit  and  inspuction,  and 
reported  so  favourably  that  the  entire  Corjioration  has  since 
made  an  ezami nation. 

Ughtaiag  Oondaotors. — According  to  a  note  by 
M.  Precht^  the  diacharj^e  from  lightning  conductors  can  only 
be  produced  when  the  iwtwitiul  reaches  15,009  volt*.  Even 
very  fine  poinu  caii  lie  charged  up  to  25,000  volts  bofoie 
giving  a  contiououa  discharge.  The  preeenco  of  large 
qoantities  of  du«t  or  of  gM  round  the  points  renders  the 
dischar;;e  more  difficult,  whilst  the  nllra-violet  light 
facilitates  it.  A  group  of  points  can  be  charged  at  a  higher 
potential  than  a  single  point. 

Frankfort-oa-tbe-Uaino. — The  Town  Council  has 
adopted  the  proposal  of  the  Kxocutivo  Deitaitnient  for  the 
erection  of  municipal  electric  light  works,  according  to  the 
plans  submitted  by  Measra  Miller  and  Lindley,  on 
the  alternate  current  system  with  traneformois,  and  a  low- 
tension  distributing  network.  Messrs.  Brown  and  Boveri, 
of  [tadon,  .Swititorland,  have  been  entrusted  with  the 
conslniction  of  the  alternators,  and  Messrs.  rdtcn  and 
Guilleaumo,  of  Cologne,  with  the  supply  of  the  cables. 

Eleotiioal  Laboratory. — Au  electrical  Uhurutoiy 
has  been  opened  in  Paris  by  the  Societi.^  Internationale  dee 
Eleotriciens,  a  former  president  of  this  society,  the  presi- 
dent of  the  Syndicat  des  Industries  Electriiiues,  and  a 
ddegate  of  the  municipality.  Lectures  are  to  be  arranged, 
■nd  lystematic  investigations  into  questions  connected  with 
electricity  will  be  made.  Apparatus  will  be  tested  and  ex- 
pMunents  made  for  tho  public,  and  under  certain  conditions 
ptnODS  will  bcailniittod  to  make  tests  and  conduct  investi- 
gitiona  on  their  own  account. 

ZilQnld  Fuel. — Mr.  F,  J.  Hadfield,  in  dealing  with  the 
coal  strike  AS  an  economic  error  of  the  gravest  kind,  has 
no  hesitation  in  saying  that  steam  users  are  at  the  present 
moment  wholly  independent  of  coal,  ami  that  it  only  needs 
•  little  further  pressure  to  ensure  the  market  being  inun- 
dated with  crude  petroleum  and  aslatki,  both  of  which 
product*  can  be  very  Euccessfnlly  used  for  heating  purposes 
and  the  manufacture  of  gas.  Having  obtained  steam  alone, 
electricity,  he  states,  can  do  all  the  rest.  This  bo  hopes  will 
•erve  u  a  warning  both  to  masters  and  men. 

Traction  at  Leeds. — It  is  interesting  to  note  that 
the  Uighways  Committee  of  the  Corporation  have  decided 
to  renew  for  six  months  the  lease  of  the  lino  tor  the 
working  of  the  electric  cars  to  I£ouudhay  Park,  and  after 
that  for  an  onsuiug  period  of  one  month  at  a  time  until  a 
final  deoiaion  is  arrived  aL  As  mentioned  in  another 
coluQin,  the  Highways  Committee  have  inspected  the 
Walsall  electric  cars,  and  a  special  meeting  of  the  com- 
mitt«c  will  shortly  be  held  tu  consider  the  subject  of 
traction  on  the  whole  of  the  Leeds  tramways. 

The  Fatal  Aooldeot. — The  Board  of  Trade  was  re- 
presented OD  Monday  at  the  adjourned  cni)i)iry  Into  tho 
circuoutances  att«udiug  the  death  of  F.  W.  Ball,  who  was 
killed  at  the  BUckfriamxwd  transformer  atation  of  the 
London  Electric  Su|>)>ly  Corporation  on  the  12th  ult.  The 
beta  of  the  case  were  given  in  our  issues  of  the  15th  and 
SSnd  ulL  Further  evidence  was  giveu,  and  the  enquiry 
B^D  adjourned  until  the  16tb  January,  to  allow  of 


the  jurymen  to  vtdt  the  station,  and  for  E.  Meach,  who 
was  injured  at  the  time  of  the  accident,  te  be  able  to 
attend. 

The  German  AooDmnlator  Action. — Judgment 
was  pronounced  on  Wednesday  against  the  plaintifit  in  the 
action  brought  by  the  London  Electric  Power  and  Storage 
Company  against  the  Pollak  Company,  the  proprietors 
of  tbu  accumulator  works  in  Frankfort-on-the-Muine,  to 
restrain  the  latter  from  manufacturing  or  selling  accumu- 
lators. This  is  the  first  time  that  a  German  court  of  law 
has  given  a  different  decision  from  that  pronounced  in 
similar  actions  against  other  accumulator  manufacturers 
prufened  by  the  actual  patentee— namely,  the  Accumulator 
Manufacturing  Company  of  Hagen. 

The  Tramways  Institate.— A  meeting  of  the  General 
Council  of  the  Tramways  Institute  of  Great  Britain  and 
Ireland  took  place  b«t  week  at  the  offices  of  tho  Birmingham 
Central  Tramways  Company.  Mr.  W.  J.  Carruthera  Wain 
presided,  and  there  wore  also  present  Messrs.  J.  Ebltsraith 
(chairman  Birmingham  Central  Tramways),  A.  P.  Smith 
(chairman  Bury,  Rochdale,  and  Oldham  Tramways),  R. 
Wbittaker  (chairman  Southport  Tramways),  William  Mason 
(director  of  the  Bradford  Tramways  and  Omnibus  Com- 
pany), and  J.  G.  B.  Elliott  (secretary).  Several  mailers  of 
special  interest  to  tramway  companies  were  discussed. 

Chicago  Exhibition  Awarda. — The  following  awiu-ds 
are  announced  for  the  electrical  exhibits  :  British  Govern- 
ment Postal  I'elegraph  Department,  modern  telegraphic 
apparatus  in  operation,  and  historical  telegraph  apijaratus  ; 
Corporation  of  Birmingham,  original  Woolwich  dynamo  ; 
General  Electric  Com[)nny,  Limited,  London,  II I  switches 
and  other  incandescent  house  fiuings ;  James  White, 
Glasgow,  electromagnetic  balances  (Kelvin).  In  the  trans- 
portation section,  the  London  and  North- Weatern  Kailway 
Company  receive  an  award  for  the  application  of  electricity 
to  tioiier-sbop  tools  and  for  electric  train  siafT  ap[>aratu3. 

A  New  Motor.  —  On  Wednesday,  Major  -  General 
Hutchinson,  RE,,  visited  Croydon  for  the  purpose  of 
inspecting,  on  behalf  of  the  Board  of  Trade,  a  new  tramcar 
which  is  about  to  be  need  on  the  Croydon  and  Thornton 
Heath  section  of  the  Croydon  and  Norwood  Tramways 
Compauy.  It  is  known  as  the  Liihrig  gas  car,  and  is  pro- 
pelled by  gas  motors.  It  is  said  that  from  cxporimente 
made  by  Prof.  A.  B.  W.  Kennedy,  F.E.S.,  it  has  been  found 
that  in  ordinary  circumstances  the  cost  of  traction  will  be 
reduced  by  about  65  per  cent.  The  gas  is  ignited  by  an 
electric  spark,  and  the  motors  consist  of  two  double-action 
7-h.p.  gas-engines. 

Foe-SignallinK  by  Electricity. — In  a  recent  issoe 
we  suggested  the  introduction  by  railway  companies  of  a 
mechanical  or  electrical  system  of  placing  fog-signals  on  the 
metals.  We  are  now  glad  to  learn  that  the  Great  Northern 
Railway  Company  are  extending  on  their  North  London 
branch  lines  Uie  experiment  of  fog  signalling  by  means  of 
electricity.  The  method  of  working  is  simple,  and  is  the 
invention  of  an  electrician  in  tho  employ  of  the  company. 
The  system,  which  is  in  working  order  at  Wood  Green,  hae 
provod  so  satisfactory  that  the  company  have  decided  to 
fit  up  the  suburban  lines,  and  probably  make  further  exten- 
sions at  no  distant  dato. 

Steam  to  Aid  Water  Power. — The  necessity  for 
making  sume  provinion  against  tho  contingency  of  the  river 
level  falling  considerably  where  the  water  jiower  is  used  to 
operate  turbines  for  electric  lighting,  is  shown  in  the  case 
of  Toulouse.  There  the  waters  of  the  Garornio  have  fallen 
to  such  a  large  extent  that  not  only  have  many  iuduslrial 
ent^blishments  in  the  neighbourhood  been  obliged  to  shut 
down,  but  the  local  electricity  company,  which  usually  has 
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four  turtHDM  tt  work,  can  now  only  opent«  on«.  This 
has  oec6aBitat«d  a  curUilment  of  the  electric  lighUng,  and 
it  shows  that  auxiliary  stcnin  [)lant  would  have  proved  of 
great  advunUgo  in  the  emergency. 

The  •'  Voltft  "  iJUiLp.— This  Ump,  which  is  to  be 
introduced  by  the  Brii-ish  VolU  Electric  Glow  Lamp  Com- 
pany, of  49,  tjueen  Victoria-etroot,  E.G.,  on  the  expiration 
of  the  EditoQ  patent  next  month,  n  claimed  to  have  the 
high  practical  efficiency  of  27  watts  {>cr  caiidle-[)Ower.  It 
is  alao  asserted  that  with  the  "  Volta  "  lamp  the  light  does 
Dot  tali  off  ra|>idly,  that  the  bulbs  do  not  become  blach,  and 
that  the  current  or  voltage  does  not  require  to  be  raised  to 
keep  the  lamps  at  their  original  brfllJaney.  The  lamp  will 
be  manufacture"!  of  8,  10,  16,  and  32  c.p.,  ranging  from  50 
CO  1 10  volts,  and  with,  it  is  said,  an  efficiency  of  2-7,  3,  and 
3-5  watts  per  candle  power  as  may  be  required. 

The  Rasslana  nt  TooloD.— As  Admiral  Avollau, 
after  quitting  the  "  Formidable,"  entered  the  new  harbour 
on  bis  way  to  the  arsenal,  all  the  searchlights  of  the  fleet 
were  concentrated  upon  his  boat.  At  the  arsenal,  in  an 
enormous  ballroom,  a  ^rand  ball  was  given  to  the  Russians 
by  the  oSicera  of  the  French  Army  and  Navy.  Beneath 
the  inclined,  barn  like  root  was  a  temporary  ceiling  of 
bunting,  and  depending  from  it  were  six  ]{is*"^i<= 
chandoliors  formeil  of  pistols  and  revolvers  and  hearing 
incandescent  ligbte.  A  central  chandelier,  larger  than  the 
rest,  was  formoii  of  70  pistols,  30  sabres,  and  25  pistol 
barrels,  the  last  being  mounted  as  candles,  and  each 
bearing  an  Edison  lamp.     There  were  also  many  are  lamp*. 

Eleotaioitr  In  HUUng  Operatfons.— In  the  course 
of  his  inauKUr^  uddreaa  on  Siliml  jy  to  the  North  of  England 
Institute  of  Milling  nnd  Mechanical  Engineers,  Mr.  A.  L. 
Stevenson  said  that  he  doubted  very  much  whether,  for 
lighting  purposes,  electricity  would  be  of  much  use  to  the 
mining  engineer.  No  great  light  was  rcnuirotl  at  the  surfaco, 
but  if  the  fire  risks  could  bo  overcome,  itmight  hoof  value  in 
the  cleaning  and  screening  of  coal.  Ho  said  that  m^ny 
attomiits  had  been  made  to  produce  [wrtable  minora'  lamps, 
but,  for  his  own  part,  ho  was  so  thoroughly  satisfied  with  the 
safety  of  the  l.'kmju  now  in  lUOi  that  ho  had  not  taken  much 
interest  in  the  attempts  to  solve  the  electrical  difHculty.  For 
the  transmission  of  power  beyond  a  thousand  yards,  elec- 
tricity had  proved  its  value,  and  the  cost  would,  he  hope*!, 
bo  capable  of  reduction.  Whether  it  waa  a  suitahle  medium  to 
be  taken  beyond  the  lamp  station  or  the  caution  board,  those 
who  adopted  it,  he  remarked,  must  decide  for  themselves. 

Stopping  Ofliieratiiis  Plsuit. — A  method  for  stoppinp; 
generating  plant  at  a  distance  without  ibo  use  of  an  extra 
wire  has  Iwon  devised  by  Mr.  K.  H.  Portlethwaite,  A.I.E.E., 
of  Dunedin,  New  Zealand.  The  device  consiste  of  an 
electromagnet  wound  to  carry  the  total  current.  When  tho 
plant  is  started  a  weight  is  attached  to  the  poles,  the 
weight  being  in  communication  with  Ihu  turbine  or  water- 
wheel  regulator  either  by  a  system  of  weights  or  cords  and 
pulleys.  As  soon  as  the  main  switch  is  opened  the  magnet 
loeee  its  |>owor,  the  weight  dropt,  and  the  gates  are 
hereby  closed.  The  magnet  is  designed  so  as  not  to  let  go 
until  all  the  current  ia  cut  off.  The  last  installation  carried 
out  with  the  use  of  this  device  waa  for  a  private  reiideoco, 
the  turbine  being  about  half  a  mile  distant  from  the  house. 
The  weight  when  dropping  fintt  throws  a  governor 
out  of  gear  and  then  shuts  the  turlrine  gatn.  The  main 
switch  is  arranged  in  the  owner's  bedroom,  eo  that  be  can 
shut  down  after  retiring  to  rest 

ZJchthoaae  CemmanlonUoa.— The  Lord  Mayor  on 
Wednesday  evening  uotorUiDed  at  the  Mansion  House  tho 
Elder  Brethren  of  the  TiiniLy  House  and  the  Conservators  of 
the  Rivers  Thanea  and  Lea.  Sir  Sidney  Webb,  in  the  course 
of  hie  reply  to  the  toast  of  "The  TVinity  House,"  (aid  that 
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effect  had  already  been  given  to  aome  of  the  recommend 
tiona  of  the  recent  Electrical  Communication  Commission. 
Several  outlying  lighthouses  on  the  mainland  were  now  in 
direct  cooncction  by  telephone  with  the  postal  telegraph 
system  of  the  country.  Telegraph  cablea  had  alao  been 
laid  to  Lundy  Island  and  the  Gunfleet  Lighthouse.  The 
Kentish  Knock  light  vessel,  18  miles  from  land,  and  the 
Goodwin,  five  milea  out,  both  important  aa  look-out 
stations,  the  one  for  the  Thames  entrance,  and  the  other 
for  the  trade  route  through  the  Straita  of  Dover,  were  ■ 
about  to  bo  connected  in  like  manner  with  tho  shore.  For 
thia  particular  work  a  special  grant  bad  been  voted  by 
Parliament,  and  the  operations  were  being  carried  on  in 
conjunction  with  the  General  Post  Office. 

Heaearfng  the  Eiaoieno;  of  Dyaamoe. — In  a  note 
addressed  to  the  Association  dee  Ingenieurs-Electriciena 
sortie  do  I'lostitut  Montefiore,  M.  Felix  Miilolte  refers  to  ^ 
the  most  gonerally  used  methods  to  determine  the  efficiency  H 
of  electrical  plant,  and  to  tho  method  which  he  employa  to 
avoid  beating  of  the  band  brake.  At  the  Ecote  des  Mines 
in  Belgium  use  ia  made  of  hollow  pulleys,  which  receive  a 
current  of  cold  water,  which  afterwards  jiasaes  freely  away. 
This  system  is  not  directly  applicable  to  the  pulleys  of 
electric  motors,  which  on  account  of  thoir  groat  circum- 
ferential speed  might  have  thrown  the  water  violently  on 
all  sides.  To  avoid  this,  M.  M^lotte  inserts  a  bent  tube  iu 
the  opposite  direction  to  that  in  which  the  motor  fi 
revolring,  and  in  the  interior  of  the  pulley.  The  water 
introduced  in  the  pulley  ia  held  on  the  felly  by  tho  effect 
of  the  centrifugal  force,  and  takes  part  in  its  motion.  When 
there  is  a  certain  quantity  of  it,  its  aurface  touches  the 
tube,  enters  it,  and  passes  out  without  a  drop  being  lost. 
In  this  manner  it  has  been  possible  to  teat  a  motor  of  6  h.p. 
at  a  speed  of  1,300  revolutiona  with  a  pulley  15cm.  in 
diameter,  and  keop  the  speed  for  more  than  10  minutes. 

EIeatro<HisnitoiUo  Society. — The  second  smoking 
concert  of  the  season  will  take  place  on  Friday  evening 
next,  tho  27th  inst,  at  tho  St.  James's  Hall  Restaurant, 
Regent's  tree  t,  W.,  commencing  at  eight  o'clock.  The 
following  is  the  programme  ;  I'art  I  :  Madrigal,  "  What 
ho  I  "  (Bealo),  Messrs.  Lester,  James,  Kearton,  and  Miles  ; 
song,  "  I  will  Come"  (F.  H.  Cowen),  Mr.  Albert  James; 
pianoforte  aolo.  "  Kh.ipsodie"  (No.  12)  (F.  Lisat),  Mr. 
Alfred  E.  Ixard ;  aong,  "  When  Bright  Eyes  Glance " 
(Hedgecock),  Mr.  R.K.Milea;  violin  solo,  "Fantaisie — Sc^ne 
de  aillot "  (De  B^riot),  Mr.  T.  £.  Gatehouse ;  lecitatioa,  ^ 
Mr.  Fred.  Fiampton ;  song, "  The  Sailor's  Grave  "  (SulUvanX  ■ 
Mr.  Harper  Kearton ;  humorous  sketch,  Mr.  Jamea  Kift. 
Fart  II.  1  Duet,  violin  and  pianoforte,  "Andante  Rondo" 
(Kiicken),  Messrs.  T.  E.  Gatehouse  and  A.  E.  Iiiard; 
old  ballad,  "  I  Lov'd  the  Maid  for  Loving  Me "  (G.  W. 
Maddison),  Mr.  Albert  JamoK ;  song,  "  King  and  Slav*  " 
(P.  Allitscn),  Mr  R.  K  Miles;  violin  solo  (a)  "L'Addio" 
(Schubert ;  transcribed  hy  T.  E.  Gatohouio).  {b)  "  Oan- 
Eooetta,"  from  "  Concerto  Romantique  "  {B.  God^rd),  Ur. 
T.  E.  Gatchouac  ;  Irish  song,  "  Paddy  O'Bafther  "  (Lover), 
Mr,  H.  Lest«r ;  recitation,  Mr.  Fred.  Frampton  ;  old  badlad, 
"  Tom  Bowling  "  (Dibdin),  Mr.  Harper  Kearton ;  bumorout  S 
skotcb,  Mr.  .lames  Kift.  ^ 

Massage  and  Oalvanlo  Condaotlon. — In  the  course 
of  a  paper  dealing  with   maisage  in  diseases  of  the  skin. 
Dr.  A.   Symons  Eccloa  saya :  "  Perhaps  one  of  the  moat  ^ 
interesting  effects  of  massage   to   dermatologista  will  ba  ■ 
the  inlluence    which  it  has  been  repeatedly  observed   to 
Dxercise  on  galvanic  conduction.     This    I    have   alreedy 
noted   in  more  than  one  of  my  previous    papers ;  but  io   fl 
view  of  the  |>ossible  value  which  may  arise  from  the  employ-   ' 
ment  of  the  cataphoric  action  of  the  constant  current  in  the 
treatment  of  skin  diseases,  it  may  not  be  out  of  place  to  refer 
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kkgain  briefly  to  the  indopuUble  fact  tbal  massage  grontly 
rdecraues  tho  retjstance  of  the  iminjurod  akin  to  the  pusaj^e 
of  electrical  ourrenta.  I  have  re^teatedly  observed  that 
prertoiu  toanago  of  a  part  will  oconomUo  the  number  of 
csUa  necessary  in  order  to  piua  u  given  number  of  milli- 
anpores  of  cnrrent  through  the  skin,  and  that  whilst  the 
aamt  current  may  bo  maiutainoil  during  the  application 
tho  number  of  cells  in  action  may  be  more  rapidly  reduced 
thatt  id  possible  when  massage  hat  not  previously  been 
employed.  I  venture  to  suggest  that  if  it  is  desired  to  use 
the  alternating  constant  current  for  the  piiri>o*e  of  |)er' 
cntsneoUB  metlicadon  by  suluraling  the  electrodes  with  a 
wat«ry  solution  of  the  substance  selected  for  uso,  the  jire- 
Uminary  apph'cation  of  massage  may  iQO«t  probably  be 
found  to  increase  the  rapidity  with  which  the  drug  will 
be  absorbed,  just  as  it  utidonbtedly  reduces  the  rcsistanco 
of  the  tissue*  to  the  inssage  of  the  electric  currents." 

Electric  Wator-Level  Indicator. — In  the  Procml- 
ings  of  the  Institution  of  Civil  Engineers  iheie  is  described 

l_Ui  apparatus,  designed  by  Mr  Dieudonn^,  to  indicate  the 
ater-Ievel  in  a  reservoir,  boiler,  etc.,  at  any  distance  by 

'means  of  electric  aignuU  conveyed  by  a  telegraph  wire. 
The  float  ia  connected  by  a  cord  to  ibe  edge  of  a  circular 
sector  free  to  turn  on  its  centre,  and  the  i>ull  of  the  cord  is 
counteracted  by  that  of  a  dead  weight,  so  that  the  angular 
motion  of  tho  sector  always  corresponds  to  tho  rise  or  f;ill 
of  the  tloat.  Tbe  sector  it  of  metal,  and  pusses  over  in  its 
rotation  a  number  of  metallic  radial  arms  equally  spaced. 
Tbe  electric  current  reaches  these  arms  through  the 
sector,  so  that  in  various  ])oaitioni  of  the  sector  difTereut 
numbers  of  the  arms  are  in  tbe  circuit.  Another 
part  of  the  transmitting  apparatus  is  a  semicircle  of 
ebonite,  on  which  are  a  number  of  metal  plates,  each  of 
which  is  separately  connected  by  wire  with  one  of  the 
anuB  above  spoken  of.  On  this  ebonite  plate  is  a  radial 
•no,  which,  when  it  revolves,  successively  touches  each  of 
the  metal  plates.  At  the  receiving  station,  when  it  it 
desired  to  know  tbe  water-level,  all  that  is  necessary  is  to 
complete  tbe  circuit  by  pressing  a  button.  Suitable  electro- 
magnetic apparatus  then  causes  tbe  radial  arm  to  travel 
over  tbe  ebonite  plate,  and  in  doing  so  the  circuit  is  made 
and  broken  for  a  number  of  times,  which  indicates  tbe 
]>osition  of  the  sector  and  so  of  the  float.  A  telephone  is 
used  to  count  tbe  inimbor  of  breaks  in  tho  circuit,  aTii]  xny 
degree  of  precision  may  l>e  obtained  by  choosing  tbe 
number  of  radial  aims  to  correspond  with  any  dcsirod 
scale. 

AT'Sqaare  Attachment.— Tbe  :ittachmont  comists 
of  a  bar  provided  with  two  slotted  metal  sti'uU,  secured  to 
it  by  acrews.  This  bar  is  i>Iacod  against  tho  working  edge 
of  tho  head  or  stock,  and  under  the  blade  of  any  ordinary 
T'Stjuaro,  so  that  the  struts  He  on  the  upper  surfiicc  of  tho 
head.  By  means  of  milled  screws  passing  through  tbe 
slots  of  tho  struts  into  plug  outs  fixed  in  the  head  of 
tbe  T-square,  the  bar  may  be  securely  locked  at  any  desired 
angle  to  tho  blade  of  the  T-square.  It  will  be  evident  that 
if  the  T-square  be  now  put  in  position  on  a  drawing-board 
with  tho  edge  of  the  bar  doing  duly  for  tbe  working  edge 
of  tho  head,  the  blade  will  have  an  inclination  corre- 
sponding to  the  angle  at  which  the  bar  ia  fixed.  By 
moant  of  this  attachment  any  ordinary  T-square  may  be 
converted  SO  as  to  embody  all  tho  advantages  of  one  having 
a  movable  bead,  and  at  the  same  time  it  will  bo  found  to  he 
mor«  rigid  and  less  liable  to  get  out  of  position.  The 
atUchmeiit  may  be  removed  by  taking  oat  the  two  milted 
screws,  when  the  T-square  resumes  iu  ordinary  appearance. 
Should  it  bo  desired  to  make  any  additions  to  a  drawing, 
or  to  make  a  tracing  from  a  drawing,  such  drawing  may  bo 
jniooed  down  on  tbe  drawing-board  without  reference  to 


the  T-square ;  or  it  may  be  that  a  drawing  is  already 
attached  to  a  board,  and  the  T-acjiiaro  applied  to  it  may  not 
coincide  with  the  horiMntal  lines — in  either  of  these  cases, 
by  the  adoption  of  the  attachment,  a  correct  adjustment 
may  be  immediately  obtained.  Unless  there  is  much  use 
in  an  office  for  such  an  appliance  as  is  deacribod,  one  attach- 
ment may  be  made  to  do  duty  for  several  Taqusrca,  pro- 
vided each  is  fitted  with  plug  nuU.  This  attachment  has 
been  deviseil  by  Mr.  .Tunics  P.  Maginnis,  of  9,  Carieret- 
Btreet,  Westminster,  S.W, 

O.W  R.  Mechanics'  Xnatltntlon,  Now  Swindon. — 

A  special  meeting  of  tho  Junior  Kngiiieering  Society  in 
connection  with  the  recent  excursion  to  London  on  Sep- 
tember IG  was  held  in  the  lecture  hall  of  tho  institution 
on  Friday  last.  Mr.  A.  li.  Leader  presided  over  a  moderate 
attendance.  Mr,  H.  G.  Cottworth  read  a  very  good  paper 
on  the  City  and  South  London  Electric  Railway,  tbe  first 
place  visited  by  tbe  members  on  tbo  above  date  ;  and  o(  tho 
other— via.,  the  O.W.R.  Electric  Lighting  Works  at  Padding- 
ton — the  manager,  Mr.  G,  B.  Clifton,  responding  to  tbo 
invitation  of  tho  meeting,  gave  an  interesting  description 
later  on  in  the  evening.  Mr.  Cotsworth's  pAper  opened 
with  an  account  of  the  restrictions  and  obstacles  the  ongi- 
neors  had  to  contend  with  in  the  construction  of  tho  railway, 
diagrams  showing  tho  Greathead  system  of  tunnelling 
wore  submitted,  with  a  description  of  the  operations,  sup- 
plementoil  by  the  dotaiU  of  the  design  of  tbo  tunnel  and 
an  enumerttion  of  its  most  interesting  features.  The 
working  of  tho  system,  safely  appliances,  and  braket 
employed,  and  the  hydraulic  lifts  all  came  in  for 
attention,  and  the  paper  concluded  with  full  details,  illus- 
trated by  sketches  of  the  electric  locomotives.  Mr.  Clifton, 
assisted  by  sketches,  very  clearly  defined  tho  arrangematit 
of  the  |ilant  at  Paddington,  and  commented  on  the  reaaona 
for  and  advantages  of  tho  syslom.  Full  and  inatructivo 
particulars  of  tbo  construction  of  the  dynamos  wore 
advanced,  and  also  of  the  running  and  general  output  of 
the  machinery.  Tho  chairman,  with  Messrs.  Clifton, 
Cotsworth,  Tincknell,  T.  C.  Davidson,  Seymour,  and 
Shepherd,  joined  iu  the  discussion,  in  which  view*  were 
freely  exchanged  on  the  haulage,  general  working,  and 
locomotives  oti  the  electric  railway,  and  also  on  the  two 
systems  of  electric  cnrrent  transmission  and  the  construc- 
tion and  lubrication  of  dynamos. 

French  Cable  In  the  Pacific. —"The  laying  of  the 
French  cable  between  Queensland  and  Now  Caledonia  ia  ol 
iiself  evidence  of  ontcrprisu  which  at  a  dull  lime  is  aatia- 
factory.  Indeed,  we  might  well  add,"  says  the  Mrl^'irnr. 
yirifUK,  "  that  Victoria  would  have  gladly  borno  a  share  of 
any  subsidy  required  to  establish  communication  with  the 
French  settlement  (aupiKiaing  there  were  no  ulterior  object) 
on  tbe  well-understood  principle  that  wbnt  is  to  the  advan- 
tage ot  one  colony  is  to  the  advantage  of  all.  But  in  regard 
to  this  particular  cable  there  are  well-known  circumstancea 
that  give  an  unpleasant  tone  to  the  aniiouncomeul  that  it  la 
to  be  laid  in  a  few  days.  It  is  intended  to  be  a  link  in  a  great 
Pacific  cable  to  connect  Australia  with  America,  and  if  its 
projectors  succeed  in  their  scheme  it  will  be  almost  wholly 
under  French  influence.  Though  primarily  tbe  contract 
with  Queensland  and  New  South  Wales  it  for  a  cable  to 
New  Caledonia,  the  avowed  object  (and  to  this  the  two 
colonies  have  virtually  committed  Australasia)  is  to  extend 
it  to  Canada.  In  otber  words,  what  is  Untamount 
to  an  Australasian  bargain  has  been  mode  by  two 
members  of  tbe  gi-oup  without  consultation  with 
the  others,  and  the  Governments  of  Victoria,  South 
Aiutralia,  Tasmania,  and  New  Zealand  have  been 
[>owerlo«s  to  interfere.  It  has  not,  of  course,  been  abso- 
lutely decided  to   continue   the  cable   from   Noumea  to 


TADcourcr ;  but  once  the  first  section  b  laid  tho  French 
company  will  cooim;ind  the  situation.  There  Ja  not  likely 
to  bo  room  for  two  Pacific  cablea  lor  a  gciitmiion  or  wore, 
and  if  tUe  French  lino  is  laid,as  appears  probable,  it  will  have 
a  monopoly  of  biiHitiex.i.  In  view  of  the  desirableness,  from 
tho  national  standpoint,  of  havinji;  the  connection  between 
Australia  and  Canada  wholly  under  British  influence,  the 
prospect  is  certainly  diKplcosing.  It  is  the  more  so  because  of 
the  feeling  that  Cjueeoalaud  and  New  ^nth  Wales  have  to 
some  ftxtent  jockeyed  the  other  colonies,  (jueensland  b^vint; 
a  special  object  in  dwng  so,  because  her  governments  have 
been  consistently  unfriendly  to  the  existing  cMa  sei-viee. 
They  have  aMiimod  n  federal  responsibility  without  federal 
sanction,  and  their  action  is  calculated  to  groatiy  strcnglbcri 
FVeocb  interests  in  the  Pacific.  If  ever  need  were  shown 
for  the  federation  of  the  colonies,  this  is  an  instance. 
As  it  is,  the  only  cfiiirsc  o|ion  for  tho  dissenting 
colonies  is  to  notify  that  they  are  not  bound  by  any 
promises  made  by  the  Queerisland  and  New  South  Wales 
Governments  to  support  ths  extension  of  the  cable  beyond 
New  Caledonia.  Knowledge  of  their  ilisscnt  may  have  a 
restraining  efTect  upon  the  jirojecton  of  the  line."  The 
St.  JaTtui*  Gazfttf.  in  il  recent  issue  reprinted  the  above 
Australian  opinion  on  the  Pacific  cable.  Since  then  the 
cable  has  been  laid. 

Apparatos  for  HeasnrioB  iDSalatioa.  —  In  the 

foreign  abstracts  of  the  Inatitiilion  ol  Civil  Engineers,  an 
apparatus  for  measuring  insulation  is  described  as  givon  by 
M.  H.  Armagnat  in  J.'Iiuiiutiv  Ekdriniui.  In  1881  Mr. 
Garpentier  devised  an  instrument  consisting  of  two  concen- 
tric coils  fixed  with  their  planes  at  right  angles  to  one 
another,  and  embracing  a  movable  system  of  magnets  or  soft 
iron.  Tho  coils  were  connected  in  parallel,  and  on  passing 
current  through  them  tho  resultant  field  caused  the 
movable  system  to  take  up  a  position  proportional 
to  the  ratio  of  tho  currents  in  the  coils,  and  therofore  of 
their  resistance.  The  tilca  was  not  novel,  hjtvinft  been 
published  by  Maxwell,  and  Mr.  Carpeniier  abandoned  it. 
With  the  development  of  electric  lighting,  a  demand  has 
arisen  for  an  itiHtrumont  that  will  bear  rough  us^ge  and 
indicate  resiatances  in  a  simple  manner  with  a  fair  amount 
of  accuracy.  The  instnimcnt  just  iluscribed  is  very  suit- 
able and  has  been  revived  by  the  inventor.  In  ita  original 
form  it  was  very  liable  to  be  affected  by  the  earth's  field, 
and  in  order  to  render  tliis  negligible  the  tteld  due 
to  the  coils  must  be  very  strong.  In  the  improved 
instrument  there  is  combined  the  principle  of  the 
Doprex-d' Arson val  galvanometer;  irutead  of  fixed  cori- 
oontric  coili,  two  rectangular  frames  are  mounted  at 
right  angles  to  one  another,  and  are  carried  on  pivots 
working  in  jewelled  holes ;  they  move  in  a  very  intense 
field  set  up  by  horseshoe  miigneta,  tho  circuit  of  which  is 
completed  by  polo-pieces  of  fixed  Moft-in>n  cylinders.  Tho 
current  is  led  into  the  coils  by  long  spirals  of  very  thin 
silver  wire,  the  disturbing  efiect  of  which  on  tho  dcflcotion 
ii  negligible  at  a  preaaure  20  jter  cent,  tesii  than  that  em- 
ployed. One  coil  ia  connected  to  the  source  of  current 
and  the  other  in  series  with  the  rcHistancc  to  be  measured, 
the  circuit  so  formed  being  placed  as  a  shunt  to  the  first 
coil.  The  resultant  Held  is  a  minimum  when  ono  coil  acta 
alone — ).<.,  when  the  resistance  to  be  measured  is  inlinice — 
and  a  maximum  when  the  maximum  current  flows  through 
both — that  is,  when  the  resistance  is  nero.  The  dialiu'bing 
effect  of  the  leading-in  wires  is,  oi  course,  of  greatest 
relative  importance  wbeii  the  field  is  at  a  minimum,  and  it 
is  arranged,  therefore,  that  they  shall  tend  to  direct 
the  in<!ex  towards  infinity.  A  switch  is  {trovided  which 
altera  the  sensibility  by  shunting  the  cotle,  the  instniment 
readiDg  up  to  50,000  <^ids,  500,000  ohms,  or  five  megohms, 


according  to  the  position  of  the  switch.  A  magneto-el ectrio 
generator,  giving  120  volu  at  100  revoUilJons  of  the  handle 
per  minute,  is  provided.  The  author  points  out  the 
ueoessity  for  the  current  being  continuous,  in  order  to 
avoid  error  when  measuring  the  insulation  of  cables  having 
appreciable  capacity.  When  the  speed  ia  such  that  100 
volte  ia  attained,  variations  in  speed  do  not  affect  tha 
indications  of  the  instrument. 


I 
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The  Hydirognapb. — The  remarkable  property  poe- 
sessed  by  water  for  conducting  sound  is  well  known,  hot' 
we  are  not  aware  that  iny  successful  attempt  has  hitherto 
been  made  to  turn  that  property  to  account  for  signalling 
purposes.  Its  utilisation  in  that  direction,  however,  see 
to  have  been  effected  in  a  practical  manner  by  Captain  Neale, 
who  has  devised  a  system  by  mean*  of  which  signals  can  bd 
given,  messages  exchanged,  and  conversation  held  bctwcea' 
sbipe  on  the  sea  or  on  rivere,  whether  moving  or  stationary,  oi 
between  ships  or  lighthouses  and  harbours,  forte,  or  piers 
the  nhore,  or  mix  vithu.  Communication,  moreover,  is  eSTed 
without  any  connection  whatever  between  tho  two  objec 
except  the  bo>ly  of  watei  in  which  the  ships  float  or  ths' 
lighthoiiae  standt,  the  water  being  the  sole  medium  througl 
which  the  message  is  transmitted.  Tho  system  depends  1 
its  action  upon  barmonics,  and  its  principle  will  bo  under- 
stood by  a  reierence  to  the  well-known  fact  that  upon  » 
musical  note  in  a  given  key  being  sounded  an  objeelj 
capable  of  emitting  sound  in  tho  same  key  will,  under; 
certain  conditions,  sympathetically  lespotid  by  emitting 
a  sound  similar  to  that  which  awakened  its  vibrations. 
It  is,  of  course,  a  primary  condition  that  the  two  object* 
shall  bo  normally  tuned  in  unison.  Working  upon  this 
fixeci  principle,  and  utilising  tho  high  conductivity  of  water 
for  the  transmission  of  sound,  Captain  Nealo  has  constructed 
a  signalling  apparatus,  which  consists  of  a  transmitting  and 
receiving  instniment,  which,  when  in  ojteration,  are  in  no 
way  connected  with  escb  other  except  through  the  medium 
of  water.  The  appar.itu*  by  which  a  correspondent  of  the 
Thnfd  recently  saw  the  syHteni  exemplified  is  mounted  on 
two  punts,  the  transmitter  on  one  and  the  receiver  on  ifae 
other.  The  transmitter  consists  of  a  bell  about  16in.  diameter  _ 
attached  to  the  lower  end  of  a  framing  which  is  fixed  toB 
the  side  of  the  punt,  the  bell  being  submerged  about  (ift. 
At  tho  upper  end  of  the  framing  is  a  crank  handle,  which 
is  worked  from  the  punt  and  actuates  a  double-beat 
hammer  which  strikes  and  sounds  tho  boll.  The  Morse 
code  is  omploycil,  and  signalling  i*  at  present  carried 
on  by  hand,  but  electriclly  is  intended  to  Im  used. 
The  operator  gives  the  handle  a  quarter  turn  for 
dots  of  the  co<lc,  and  a  whole  revolution  for 
dashes.  The  receiver,  which  is  on  tho  second  punt,  con 
sists  of  !i  pair  of  niutullic  drums,  about  lOin.  diameter,  open 
at  one  end  and  fixed,  mouth  to  mouth,  upon  a  piece  ol 
board  which  is  sandwiched  in  between  them.  These  drums 
are  aus|iended  in  the  water,  and  are  connected  up  with  a 
small  battery,  and  ihrongh  it  with  a  tape  recording  instni'^ 
mont.  As  at  present  arranged,  the  oj>erator  has  an  acoustie^l 
apparatus  connected  with  the  drums,  by  means  ol  which 
be  hears  the  sounds  from  the  bell  as  they  are  received 
by  tlie  dnims,  and,  by  a  manual  arrangement,  ho  records 
each  sound  on  the  tape.  Upon  tho  occasion  of  the 
inspection,  tho  two  punts  were  moored  in  the  Thunea. 
at  Kingston,  about  two-thirds  of  a  mile  epart,  and 
signaling  was  successfully  carried  on  from  the  one  to' 
the  other.  Mcisagcn  were  correctly  transmitted  and 
recorded,  although  naturally  somewhat  slowly,  owing  to 
the  apfwratas.  being  at  {ireseut  worked  by  hand.  The 
trial,  liowever,  is  said  to  have  domooatrated  the  [>ractical 
character  of  the  invention  and  the  correctness  of 
)>rinciple8  upon  which  it  is  based. 
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BLACKPOOL. 


Lut  week  was  a  bosy  week  in  matter)  electncal,  seeing 
that  two  ceutral  stattODB  controlled  by  muiiiciiialilies  ware 
formally  opened.  Tbe  Derby  atatioii  wv  referred  tu  in  oiir 
laat  iuufl,  the  opentuK  of  that  ntBtioii  Iwin^  on  lh<t  Tiieiday, 
while  the  opeainj;  of  the  BUcl£[)ool  atatioD,  to  which  wo 
■ball  now  refer  ul  toiaa  l«ngtb,  irai  bold  on  Fri<Uy.    Bloch- 

E>l,  at  niari)-  of  our  rentiers  well  know,  prides  it«eli  upon 
ng  the  Brighton  of  tbe  Norlh-Weat.  Its  desire  is  to 
attract  visiton,  and  do  atone  is  left  unturned  to  accomplish 
this  object.  A  magnificent  seci-froni,  with  its  three  pjen, 
its  sands,  and  miles  of  promenade,  are  the  main  features  of 
attraction,  but  other  pixuea  have  as  j^od  sand  and  sea, 
which  fail  to  render  them  ae  [topular  as    Bliickitoul.     A 


erected  some  haUdozen  arc  lamps  of  6,000  cp.  nominal 
upon  masU  60ft.  high  along  the  parade.  Each  lamp  was 
energised  by  a  separate  niachine,  and  for  something  like 
13  years  these  dynamos  and  lamps  have  been  running, 
being  today  seemingly  as  vood  as  erer.  Thirteen  years  in 
a  progressive  age  is  a  long  period  in  the  hlatory  of 
a  proRresaive  town.  The  pario<l  has  seen  the  develop- 
ment of  the  incandescent  lamji,  not  to  speak  of  the 
imjirovements  in  dynamos  and  alternators,  and  Black- 
poo!  came  to  the  conclusion  a  year  or  two  at(o  that 
what  waa  good  at  tbe  end  of  the  seventies  might  bo 
somewhat  Md-(a(faIo«ed  in  the  nineties,  ao  a  proviaionfU 
order  was  obtained  tn  1890.  For  18  months  the  matter 
was  left  in  abeyance ;  then  came  a  period  of  activity. 
Sanction  was  obtained  for  borrowing  money  for  a  centnd 
station  and  lighting  work,  plana  were  approved,  and  Mr. 


ITnjInij  itnil  bfnaiii^  Hoom— blukiHWl, 


popular  seaside  town  must  have  other  than  natural  attrac- 
tions, an<l  Blackpool  recognises  this ;  hence  ita  piers  with 
Iheiriiavilions,  its  winter  gardens,  it*  Ktflel  tower,  not  to 
speak  of  theatres  and  other  places  of  amusement.  Private 
ontorpriso  may  do  much  in  providing  attractions,  as  it  may 
in  establishing  good  liotoN  and  boarding-bouses,  but  tbe 
authoritios  arc  intorostad  in  obtaining  the  best  sanitary 
arrangements,  the  best  water,  the  best  roads  and 
streets,  and  the  boat  light.  Blackpool  may  (airly  feel 
•atisBed  with  itself  in  these  directions.  Our  interest 
is  more  in  matters  relating  to  traction  and  lighting,  in  botb 
of  which  Blackpool  is  progressive  than  in  the  other  matters 
mentioned.  In  1878  some  little  excitement  was  given  to 
electrical  circles  by  the  suecess  of  tbe  •Tablochkoff  candle, 
and  it  was  not  long  after  this  that  Blackpool  thought  tbe 
lif^tinit  of  tbe  promenade  by  electricity  might  prove  an 
attraction.  The  lata  Sir  W.  Siemens — or  |ierhapa  we  ought 
to  say  tbe  firm  of  Siemens  Bros. — undertook  tlie  work,  and 


Jtobert  llammond  became  consulting  engineer  and  con- 
tractor for  the  generating  and  distributing  plant.  Tbe 
buildings  are  from  designs  submitted  by  Mr,  Hammond 
and  plana  proparod  by  Mr.  J.  VValstonholme,  llio  borough 
surveyor,  and  have  been  carried  out  by  Messrs.  Whitehead, 
Mr.  Hartley,  Messra.  Kay  and  Son,  and  Moaars.  Walmsley. 
The  situ  of  the  station  is  adjoining  the  sidings  of  tba 
I.iiticashiro  and  Yorkshire  fUilway,  and  near  the  centre  of 
the  area  of  supply,  giving  two  advantages  in  the  easy  and 
economical  carriage  of  coal  and  reducing  the  initial  cost 
of  mains.  We  are  quite  sure  that  many  of  tbe 
onginoots  who  were  present  at  the  opening  ceremony 
envied  the  possession  of  so  commodious  a  set 
of  buildings.  The  engine  -  room  is  125ft.  long  by 
54tt  wide.  Across  this  room  is  a  travelling  crane,  by 
Carrick  and  Uitchie,  of  Edinburgh,  to  hft  10  tons.  A  plan 
of  the  engines  and  dynamos  contained  herein  is  given, 
there  being  already  in  work  one  300-b.p.  engine  driving  by 
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ropM  one  lOO-kilowatt  Loirric-Hall  alternator,  two  100-b.p. 
VDnoM  each  liriving  i  SO-kilowittt  ulteniutor,  und  three 
60li.p.  enjtitiM  each  drivine  a  Brush  ilynuuo  tor  the  arc 
lighting  circuits.  Room  is  left  for  other  plant  which  is  to 
be  put  in  for  driving  the  electric  tramR ;  when  this  is  done 
the  old  tramway  station  will  be  closed.  At  present  the 
plant  ta  capable  of  supplying  13,500  8-c.p.  incandescents 
and  16!)  Bi'C  lamps,  each  2,000  c.p.  oomiual.  Uulcas  our 
memory  is  at  fanlt,  we  iinder*tjind  that  the  whole  of  the  arc 
lighting  plant  is  fully  loaded,  while  from  oue-fourth  to  one- 
third  of  the  incandescent  plant  is  required.  The  following 
details  of  the  machinery  have  been  supplied  to  us  by  the 
contractor. 

EngiMi. — The  typo  of  engine  selected  is  tlutt  known  as 
tlio  horizoiital,  coupled,  compound,  ikiu  condensing,  those 
erected  iti  these  works  luving  been  niariufitcliired  by 
Messrs.  John  Fowler  and  Co.,  Leeds,  the  trta  adopted 
bting  considered  a  suitable  unit  to  work  in  soctions,  having 


where  the  strength  of  the  plant  has  been  subordinated  to 
economy.  The  strength  of  the  crankshaft  and  the  length 
and  surface  of  the  bearings  are  also  notable  features,  as  are 
also  the  sixe  and  weight  of  the  Hywheel.  Grout  care  has 
been  exercised  in  providing  for  the  lubricating  arrange- 
ments ;  the  supply  of  oil  being  regulated,  caught  after  first 
use,  conveyed  to  a  suitable  reservoir,  filtered,  and  used 
again,  thus  greatly  economising  this  too  often  fruitful 
source  of  waste.  The  engiuea  are  securely  railed  iu,  and 
between  the  fuuadition  pillars  and  over  the  pi])e  trenches 
cheqiiereil  iron  foot  plates  ara  placed,  giving  the  whole  a 
very  noat  appearance.  The  flywheels  are  all  grooved  for 
rope-driving,  this  bcin^  found  the  most  easy  and  economical 
method  of  working.  The  ropes  on  the  200  h.p.  engine  are 
1  Jin.  diameter,  and  are  eight  in  number.  Details  of  the 
two  lOO'h.]!.  engines  are  os  follows  :  •Speed,  120  revolu- 
tions; high-fii'essure  cylinder,  llin.  diameter;  lowpressuro 
cylinder,   18in.  diameter;  stroke,  '20in. ;    flywheels,    10ft. 


I 


Loirrie-IIill  AUtniBlnn-  Bluukpoul. 


regard  to  the  varying  load.  The  speed  of  the  largest  engine 
is  90  revolutions  [tor  miinito,  ami  the  ordinary  working 
load  200  i.b.p.,  at  a  steam  pressure  of  12516.  per  square 
inch,  but  the  engine  is  citpaUe,  by  increasing  the  steam 
piressure  to  HOlb,,  of  working  up  to  260  i.h.p.  as  a  maxi- 
mnm  load.  This  is  one  of  the  many  central -station  re- 
quirements already  alluded  to — viz,  the  existence  of  a 
good  margin  which  may  be  safely  called  upon  whenever  it 
may  be  necessary  to  provide  for  an  emergency,  a  jmiiit 
often  oreriooked  in  electricity  works  design.  The  chief 
dimensions  of  the  SOO-i.b.p.  engine  are:  Higb-preisure 
cylinder,  ISin.  diameter;  low  pressure  cylinder,  'iim. 
diameter;  stroke,  SOin.  The  slide  bars  and  the  cross- 
head  shoes  have  extra  large  wearing  surfaces  arranged  on 
each  side  of  the  connocting-rod,  and  are  made  in  such  a  way 
that  easy  adjustmont  it  possible  without  any  complications. 
Anotlier  point  in  theae  oogines  worthy  of  note  is  the 
musive  character  of  the  bed-plate,  a  characteristic  not  found 


diameter,  grooved  for  six  I  jio.  ropes.  The  details  of  the 
three  smaller  engines  are  as  follows:  Speed,  150  revolutions; 
high-pressure  cylindcr.Sin.  diameter;  low-pressure  cylinder, 
Hin.  diameter;  stroke,  IGin. ;  flywheel,  Gft.  diameter, 
grooved  for  six  l^in.  ropes. 

AittrtiaUir*  am  Art  Ih/nainos. — (a)  One  lOOunit  alter- 
natoi  of  the  I lOwrie- Parker  type.  The  electrical  working 
pr«ssure  is  2,000  volu,  at  a  speed  of  37D  revolutions  per 
minute.  (6)  One  50  unit  alternator  of  precisely  the  same 
build  OS  tbu  above,  to  give  2,000  volts  at  a  speed  of  r>00 
revolutions  per  minute.  These  two  machines  wore  made 
by  the  Electric  Construction  Company,  Limited,  Wolver- 
hampton, (c)  One  50-uiiit  multipolar  alternating-current 
dynamo  of  the  Uall  Hammond  type,  having  the  must 
recent  improvements,  and  manufactured  by  Messrs.  John 
Fowler  and  Co.,  Leeds.  [Wo  understand  that  this 
is  the  Hrat  of  these  improved  altenulon  in  use.] 
AU  theeo  machines  bare  been   specbdly  constnioted   to 


1 


368 


THE  ELECTRICAL  ENGINEER,  OCTOBER  20.  1893. 


■TDcIironua  or  run  in  p>rall«t  wilh  saoh  otlier  at  all  lead*. 
Tho  field  nannet  and  ai-mutore  cooilwhin  do  not  c-irrj* 
more  than  2,000  amperes  por  (qiure  inch  ol  section,  thus 
allowinea  good  working  margin.  Uniform  with  all  the 
rest  of  the  work,  snd  in  order  to  provide  for  the  perfectly 
■afe  working  of  the  plant  at  everj  point,  the  tarminala  to 
which  the  high-tenainn  maiiiB  ara  coiiiioRtotl  are  NEciirnly 
boxed  in  by  imliahocl  wnod  lagginjc,  no  that  they  cannot  ho 
touched  except  by  the  gtroper  offieiaL.  The  exciters  for 
tluiM  alt«roatort  are  driven  by  ropw  from  ^  grooved  pulley 
on  lh«  sdternAlor  shaft,  and  arw  eich  of  ample  aiaa  to 
generato  current  suificient  to  easily  excit«  the  6eldi  of  the 
oomaponding  alternator  at  fnll  load.  The  bearinga  are  all 
of  good  length  and  hare  large  curfaee,  and  aro,  moreover, 
nch  imrided  with  a  waler-jacket  and  wat«r  fitting*  for  nxc 
in  cmsntsociM.  The  arc  lighting  dynamo*,  of  which  thore 
aro  three,  are  capable  of  lighting  55  are  lamps,  taking  10 
ampere>,andeachof  S.OOOnominalcamllfr-powor when  driven 
at  a  ipeed  of  800  revolutiona  per  minnte.  They  are  of 
the  Bruah  tyjw,  and  are  Sited  with  tho  most  recent  im- 
provementa  for  adjntting  the  collecting  bntihea,  and  for 
worldng  at  a  preaaure  o(  3,000  volta  with  a  minimum 
amount  of  (parking  at  the  commutator.  All  tho  alter- 
natom  nnd  arc  dynamos  are  provided  with  tlido  rails,  by 
which  they  can  he  moved  to  regnUte  the  tension  on  the 
ropes. 

The  bofler-hoiiae  w  124ft.  long  by  S4ft.  wide,  and  in  it 
are  placed  three  Lsncsshire  hoilera,  made  by  Meairs. 
Galloway,  Limited,  Mancbetter,  each  38ft.  long  by  "ft. 
diameter,  constructed  for  ii  working  pressure  of  140m.  per 
vquare  inch.  A  plan  of  prt  of  the  ooiler-bouso  with  the 
boilsn  is  given  berowith.  Tbey  are  fitted  with  Proctor's 
nwchanical  stokers .  Those  are  worked  by  means  of  a  small 
anffine,  driving  by  a  belt  on  to  a  line  of  thafting,  and  from 
dienee  on  to  the  actual  stoker's  ahafts  by  ropes  in  the  tunal 
way.  Meldnim's  special  appliances  for  producing  a  forced 
draught,  so  as  to  assist  the  combustion  of  coal  at  times  of 
heavy  demand,  are  fixed  on  two  of  the  boilers.  The  third 
ia  fitted  with  Proctor's  moving  fire-bars.  Two  feod-water 
heaters  ara  also  provided. 

A  very  cerafal  but  simple  amngeraent  of  pipes,  rendered 
neeeesarr  b^  ao  many  auxiliary  parts  of  the  plant,  inolnding 
all  the  requisite  pipos  to  and  from  the  engines,  feed-water 
heaters,  ]>um[is,  tanks,  etc.,  biu  been  neatly  workoi)  out. 
An  auxiliiry  "tonmpipo  is  provided  for  supplying  tho 
pumps  and  stoker  olivine,  independent  of  the  msin  steam- 
pipe.  The  donkey  pump*  for  feeding  the  boilers  are  of 
the  dnplex  ram  type,  each  of  sufficient  capacity  to  feed  two 
boilers  when  working  at  their  full  power.  The  main  steam- 
pipes  are  connected  up  in  the  form  of  a  ring,  to  which  both 
boiler  and  engine  branches  are  connected,  thus  providing 
two  ways  by  which  the  engines  can  be  iiipplied  with  steam. 
llieBe  pipes  are  provideil  with  a  suitable  number  of  stop 
valves  placed  between  engine  and  lioiler.  The  pipe  forming 
the  mam  ateam-rinff  is  lOin.  diameter,  and  is  carried  on 
ibraeketa  fixed  to  the  wall  of  engine-house.  Tho  branch 
itpee  to  the  engines  are  of  wrought  iron  with  wrougbt-iron 
Danges.  The  whole  of  the  steam-pipes  were  tested  by 
hydraulic  pressure  to  ^OOlb.  per  square  inch  after  erection 
in  the  worfca.  The  ezbausvpipes  lead  olT  from  under  the 
lew-preware  eylinders,  and  a  stop  valve  is  provided  to  each 
engine  exhaust  to  shut  it  off  from  the  main  exhaust-pipe. 
,  Valves  are  arraoged  so  that   the  whole  or   part  of  the 

batul  steam  can  be  turned  through  the  beater  or  direct 
Into  the  atmosphere  through  the  roof  of  the  boiler-house. 

Dulriivlim. — The  distribution  of  eloetrictty  is  efTeoted 
b^  means  of  stranded  copper  cables,  insulated  with  vulca- 
nised indiarubber  and  laid  in  a  s^iecially-designeil  system 
ol  pi^Ms  combined  with  service  and  junction  £)xc*.  F.ach 
junction-box  has  a  tooso  covor.  hold  in  position  by  a 
wTo<iight-iron  clamp.  The  culvert  connection  from  the 
box  to  tho  consumer  is  made  by  a  wrought-iron  pipe.  Tho 
surface  boxes  are  in  all  cases  placed  at  the  corners  of  the 
roftds,  and  in  the  case  of  a  long  straight  lun  they  are 
plwed  «t  di8tonc«s  of  80  to  tOO  yards  s{>^rt^  The  surface 
oozes  ara  made  in  two  parts,  the  bottom  ]>art  being  perma- 
nent and  the  apper  part  with  the  cover  being  adjustable, 
eo  aa  to  allow  its  surface  to  be  raised  or  lowered  as  tbe 
road  level  may  vary,  thelidbeingfilled  in  with  wood, macadam, 
or  pavement,  according   to  ^e  consliuctton  oi  the  road. 


Prom  the  surface  boxes  the  cable  can  be  drawn  in  or  out  as 
required.  Where  pauine  round  corners  the  cable  is  placed 
on  a  revolving  dnim,  which  entirely  prevents  the  iM>asi- 
bility  of  abrasion.  The  jointing  of  branch  cables  for  con- 
sumers' premises  is  done  by  cutting  away  part  of  the 
insulation  ot  the  main  cable,  which  consists  of  indiarubber 
in  tho  junction  or  surface  boxes,  and  soldering  the  copper 
conductor  to  the  conductor  of  the  branch  cable.  The  joint 
ia  then  Uppcl  over  with  rubber  to  the  full  tbicknesa  oE 
the  original  iniulation,  and  vulcanised  on  tbe  spot, 
Slid  the  cable  well  tujied  and  mechanically  i>rotect«d. 
Tlie  farthest  distance  at  which  current  is  at  present  being 
supptieil  is  about  two  miles  from  the  works,  the  length  of 
cables  laid  being  over  14  miles.  At  suitable  points 
throughout  thi»  system  the  nianholes  b«ak  up  the  cables 
into  sections,  and  ^tfTord  easy  means  of  stopping  tbe  maina 
for  tests  and  inspection  when  desired. 

The  lamp  pillars,  which  are  of  cast  iron,  are  25[t.  high, 
having  the  arms  of  the  borough  upon  a  panel.  The  oolttmns 
are  fluted,  and  have  an  octagonal  base  which  is  highly 
ornamented.  The  upper  part  of  tho  pillar  is  of  uncommon 
description,  tho  lamp  being  contained  under  a  canopy  with 
ornamental  carriers  on  each  aide.  The  design  as  a  whole, 
including  the  carrier  and  dome,  is  very  much  after  what 
is  to  be  seen  in  Paris,  and  the  instnictions  given  to  the 
makers  (Measra,  Oeorge  Smith  and  Co.,  of  the  Sun  Font>dry, 
Oksgrtw.  and  199.  Upper  Thames  street,  E.C.J  by  the 
Blackpool  Coqjoraliou  were  that  the  Parisian  pillars  should 
bo  worked  to  n»  nearly  as  possible.  Thero  is  a  large  root 
to  tho  pillar,  3ft.  6in.  to  4fl.  long,  the  object  being  to 
provide  i^rainst  tho  great  strains  met  with  through  tbe 
severe  storms  which  prevail  locally.  The  pillars  were 
greatly  admired,  and  many  people  would  concede  tbe 
cUima  of  the  makers  that  they  ara  almost,  if  not  qtiite, 
the  most  handsome  in  existence. 

The  arc  lamps  are  of  the  1trockio.Pell  type, manufactured 
by  Blessra.  Johnson  and  Phillips.  Those  tamps  ara  so  well 
known  and  have  obtained  so  great  a  popularity  that  further 
desoription  here  is  needless.  The  spectacle  of  some  hundred 
or  more  of  these  lamps  illuminriting  tbe  whole  length  of 
the  promenade,  a  length  of  between  two  and  three  miles, 
was  magnidoeot.  Tbe  lamps  aro  2.000  c.p.  nominal,  and 
placed  about  'lO  yards  apart.  One  minuto  on  Pri<)ay  night 
we  bad  darkness,  the  next  the  whole  of  tbe  lamps 
wnio  flunbtng  out  their  radiance,  and  making  the  Black- 
pool front  the  best-illuminated  promenade  In — yes, 
we  thoroughly  believe  the  best  in  the  whole  world. 
Thore  mav  be  a  few  shorter  lengths  with  a  greater 
concentration  of  light,  but  hore,  all  along,  the  light  ia 
ample ;  and  if  Blackpool  desired,  she  has  attained  ber  deslra 
of  the  best-lighted  promenade  that  can  be  seen.  Aa  an 
additional  attraction  to  inaugurate  the  opening  of  the 
station,  the  authorities  had  arranged  a  kind  of  gala  time, 
during  the  evenings  of  which  not  only  was  the  promenade 
lighted  as  wo  have  described,  but  the  nearly -completed 
KifTel  tower  wm  festooned  with  incandescent  lamps  lent  by 
the  Manchester  F/lison-Swun  Com|)any,  and  crowned  with  a 
projector  loaned  by  McRsrn,  Cl'irkChapnwn.of  Oateshead- 
on-Tyno.  This  illumination  was  fully  appreciated,  and  iheoiit- 
itno  of  i n cand esc cnts with  tho  Unsbingoi  tho  projector  made* 
pretty  sight.  Before  referring  to  tho  opening  proceodinga 
a  word  may  be  given  as  to  the  prospects  of  the  station.  That 
they  are  very  favourable  will  already  have  been  gathered, 
bat  we  think  that  not  only  are  they  favourable,  but  thai 
success  is  certain.  Enquiring,  as  journalists  are  apt  to  do, 
about  tlie  amusements  of  the  town,  we  were  directed  to  the 
Opera,  Of  course  all  electrical  engineers  tend  towarda 
good  singing — witness  tho  success  of  our  Electro, Ha rroonio, 
under  tne  able  guidance  of  Mr.  Qutehouse  and  bis  col- 
leagues. But  tbit  te  a  digression.  Tho  Opera  House  was 
found  to  be  part  and  parcel  of  tbe  Winter  (rardons,  a  place 
of  renown  and  of  pleaaure,  under  the  management  of  that 
most  eaergetic  of  entertainers,  Mr.  William  Holland.  The 
demand  of  Mr.  Holland  for  lighting  is  fairly  large  for  a 
small  town.  Ha  takes  current  for  40  arc  lamps,  and  for 
about  1,000  incanduHcents,  o»ch  ol  16  c.p.  to  50  c.p.  Wo 
cannot  fully  descrilio  thia  intitaUstion.  It  was  carried  out  by 
the  Manchester  Elison-Swun  Company.  So  fat  as  the  Opera 
House  is  concerned,  however,  the  following  description  bu 
been  furnished. 
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Ui«  froDU  of  tbe  dreu  circle  and  gallery  butconiea.  TbCM 
fittiofll,  wbile  having  been  BpeciaUy  ilvitgnoc)  for  their  par- 
tjenlar  norittom,  ure  of  one  general  dcKtgn  throughout,  and 
are  really  cbiLrming  combinations  of  highly  artistic  brau- 
work  ana  {iriBiaatic  cryttaJs,  tlie  eSecl  of  which  is  exceed 
fngh'  pluaaing. 

The  whole  of  tbe  lamps  in  tbe  snditortum  are  eontrolled 
by  a  rimple  arrangement  of  awtt«hea  on  the  jirompt  tttje  of 
the  stage.  On  tbe  atage  itaelf  uiily  the  foot  and  pnMCcniiiin 
lights  a\v9  yet  been  amnged,  tbimgh  for  scvemi  vrocltf  an 
electrolier  bae  been  in  u»e  in  various  scenes.  It  is  intended, 
however,  to  use  tho  electric  light  almost  entirely.  Floats, 
batUoB,  and  otb«r  etace  applituicea  are  being  arranged  with 
nrion*  coloured  bmpa  and  the  necessary  svitebei  to  cut 
ijS  or  vary  tbe  light  aa  re<)uired^lhe  whnle  will  bo  carried 
out  on  the  latest  principle  and  in  the  most  ciirclnl  and 
aahstantial  manner — ao  that  Mr.  Holland  and  his  staff  will 
be  able  to  produce  scenic  efl'ccts  such 
as  have  not  bo«n  hitherto  seen  in 
BUckpot^. 

The  whole  of  the  installation  has 
been  hid  down  with  tbe  object  of 
safety,  durability,  and  efftcieney. 
Twenty  pairs  of  mains  nin  back  U> 
a  distributing' room  in  the  biaomcnL 
Kacb  mun  hat  no  {Kiiuiblo  connection 
with  another,  and  is  controlled  by 
[latent  switcbea  and  cut-outs  mami- 
facliircl  by  tbe  contractors.  Those 
nains  run  to  as  many  distributing- 
boards,  placed  conveniently,  atid 
srrsDged  to  control  a  definite  number 
of  lights,  and  by  no  combination  of 
accidents  can  all  the  lamjw  in  one 
department  be  put  out  at  tbe  same 
time.  Every  wire  is  proteeUi^  by  a 
fuse,  and  ]>«tfectly  oontrotleil  by  u 
Bwitch,  so  that  tbe  public  oan  havt, 
tmry  confidence  in  the  steadinsaa  and 
continuity  of  the  lights 

It  may  be  mentioned  that  in  cairy- 
ing  out  the  installation  about  13  miles 
of  wires  and  cabUis  have  been  laid 
down. 

The  work  baa  been  carried  out  by 
the  contractors,  tho  Manchester  Edisoo- 
Swan  Company,  in  a  manner  coneislont 
with  their  reputation  for  excellence 
under  the  supervision  of  thoir  resident 
electrician,  Mr.  J.  B,  Burroughs,  and 
an  excellent  sufl.  The  Winter  Qatdena 
Company  bas  also  apiwinted  its  own 
resident  electiician,  Mr.  A..  Fairloy. 

Tll£   iMAUtiUSAL  OrRKMUNY. 

^Rie  official  progi'amme  of  Friday's 
proceedings  was  as  followa,  so  far  as 
electrical  matt«rs  were  concerned : 

At  i.li  p>m.,  guvtn  and  other  ){untlmi«n 

leaMemblasiUte  t\ 

work*— antfance  In 

Wase  OsKtUne-iArsM. 
At  43Rp.iD.,  the&Ujrar  (Alderman  Card- 

well)  and  tho  Cbaitnian  of  tho  Electric 

JUghtins      and     TrniiiH'nyii     Coonmiltoo 

ICooncillar   Pearaoo)    to   raoaln)   Lord 

KcItId  at  the  elactricitv  worksL 
At  4.40  p-m..  tho  chuirninn  to  introduoo  Lotil  Kulviii,  aflur  wliioli 

tbo  enginoa  wi)l  bn  >itn.rt«d  at  n  givon  niKn"!  from  hin  lunlahiik 

Lord  Kelvin  and  otiior  KCnLlnninn   lo  dolivot  shurt  addrtute^ 

The  Major  to  projiOM  a  «^to  of  tliank*  to  Ix>rd  Kelvin,  and  the 

ex-Mayor  (Alaerman    Buckley,    J  P.|    t«   Mcond    the  Mme. 

Inspeetlea  of  tbe  electric  liichiinj^  «txtioii  hy  tlie  rliiionL 
At  9i.4A  p-n>.,  the  company  to  |irocccd  to  a  plattorni  on  tho  Marine 

Promanailo,  near  tbe  north  aide  of  tho  Contnxl  Pier,  wboro, 
At  0  ixm.,  Lord  Keliin  will  switch  on  tJie  new  aic  llj^ht  •^rtein, 

to  extend  tho  wholo  l»ngtli  ol  Uie  pnimoiiade,  aod  coinprue  101 

lanipa  of  2,000  c.pL.  codi- 
Al7  p-R).,  dinner  lo  iiiviMd  caetta  at  Ih*  Cliftoo  Arms   Hotel, 

Blackpool. 

■  Prooi  T  to  10  p-m.,  inapectlon  ot  tho  olactnclly  works  by  Uie 

■  public — enti-anco  from  Coop-alreot  and  Wast  CMioUne^ateet. 
H  BrUlioat  iUuminatioin  of  tho  whole  length  ol  the  promenade. 
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'orpomtion  ulc^tricitv 
IroiQ   t'oop-ntiDot   and 


An  Luiiip'piMi  It 
Klai'kpaul, 


The  Blackpool  Eiffel  Tower  nutllned  a|{alD*t  tho  sky  by  means  of 
thouaandi  of  oloctric  bf*''''**  "'"'  crowned  wClb  efastoni  of  ara 
1nm|«  »ut'ninunt«'l  by  a  jiowurftil  soareli-liKbt,  visible  (or  a  dl*- 

taiioo  of  :iU  uiilmi 

We  can  but  briefly  refer  to  the  ceremoiiy.  From  first  to 
last  everything  was  successful,  and  Mr.  HONketb  is  tu  be 
congrutulated  upon  tho  Buccesii  of  his  indcfatieablo  labours. 
Woiilx  of  pruine  are  feeble  to  express  tho  energy,  tho 
rosourcofulncss,  .'knd  the  capacity  to  fill  every  man  around 
him  with  enthusiasm  that  Mr.  Hosketh  displayed,  and  that 
in  the  teeth  of  illness  that  would  have  incapacitated  a  less 
determined  man.  Tbe  contractors  and  the  authorities  have 
much  to  thank  their  able  electrical  engineer  for,  and  we  are 
sure  they  will  be  ipiito  willing  to  acknowlodgo  his  great 
services.  Assume  tho  company  assembled,  the  Mayor  in 
the  chair  at  tho  engine  room,  Lord  Kelvin  on  his  right,  a 
galaxy  of  notables  all  around.  Tho  Town  Clerk  tella  of 
absentees,  the  Chairman  of  the  Lighting  Committee 
gives  an  admirable  r^sami  of  the  history  of  Blackijool's 
work  aa  regariis  electrical  matterii,  ;tn<i  then  the  guest 
of  the  day — Lord  Kelvin — rises  to  bid  bbc  onginei  start  on 
tbeir  career— one  which  wo  emphatically  hope  will  bo  long 
and  successful.  It  has  been  our  pleasure— not  perhaps 
wboll^'  unprotitable — to  have  listened  at  the  feet  of  the 
electrical  Gamaliel  many  a  time,  and  yet  we  have  failed  to 
understand  the  many-sided  perfectness  of  his  character, 
lie  shines  as  much  before  a  popular  audience  when  dis- 
coursing on  things  of  locul  interest  as  he  does  before  a 
scientific  audience  when  expounding  scientific  truths  that 
afe  understandable  only  by  tbe  selected  few.  Tiord 
Kelvin  touched  lightlv  ugxin  the  position  Blackpool  holds 
OS  regards  electric  lighting  ;  bow  it  was  among  tbe  very 
first  to  adopt  tho  new  illuminant,  how  it  is  among  the  first  to 
have  a  central  station  belonging  to  the  municipality.  He 
was  clear  and  decisive  in  his  reiideiing  of  the  duties  of 
municipalities.  Should  they  become  purveyors  of  water  ? 
Yea.  Of  gas !  Yee.  Of  electricity  1  Yes.  Of  letters, 
tele^mi,  telephones  I  No.  The  municipality  should  be 
reenoniibla  for  localisms,  not  genurnlisms.  Those  views  were 
higlily  appreciated  and  applauded.  Then  came  tho  crucial 
moment  when  he  asked  Mr.  Hesketb  to  start  the  machinery, 
and,  lo!  with  one  accord  the  massive  flywheels  revolved, 
as  did  the  various  armatures,  and  the  installation,  without 
a  bitch,  without  a  moment's  delay,  was  publicly  opened. 
After  a  sautitor  round  tbe  works  tho  visitors  made  their 
way  U)  a  tem(H)rarv  platform  on  tho  promenade,  from  which 
the  arc  lights  noitn  .-ind  south  were  switched  on,  and,  as  we 
have  previously  said,  tbo  whole  sea-front  was  flooded  with 
light.  As  for  tho  dinner,  admirably  served  at  the  Clifton 
Arms  Hotel,  and  the  after-dinner  speeches,  all  excellent, 
but  of  local  interest  ratber  than  of  national — ^these  formed 
tbo  closing  scenes  of  an  inaugural  ceremony  of  the  moat 
successful  kind. 


Tb«  Siam  Eloctrlc  Tramway. — This  tramway,  to 
which  reference  has  been  made  in  previous  issues,  was  set 
in  operation  in  February  last.  It  is  a  single  lino  33  miles 
long,  suitable  loops  being  provided  at  intervals.  It  com- 
mences at  the  terminus  of  tbe  horse-car  lino  near  the 
centre  of  the  city,  iind  continues  to  tho  suburbs  of  Bang- 
Bak,  along  tho  now  road  to  Bang-Mai,  and  then  through 
fruit  gardens  to  Bang  ko-lom.  Uero  a  swift  current  seta  in 
in  tho  river,  and  people  coming  from  tbe  surrounding 
country  in  boats  alight  and  continue  their  way  to  tbe  city 
by  the  tramcars.  The  trolley  wire  is  bi*nl-drawn  copper 
with  bracket  snspenaion,  as  the  line  is  at  the  side  of  the 
Street.  Teak  wood  poles  are  used,  aa  they  are  tho  only 
kind  secure  from  the  r^vu^es  of  white  ants,  There  are 
six  cars,  and  Short  single- red  notion  20-h.p.  motors  are  used, 
one  to  a  car,  those  being  controlled  in  the  usual  manner  by 
rheostat  an<I  contact-board  worked  from  either  end  of  tbe 
car.  The  generating  station  is  at  the  city  terminus  of  tbe 
line,  where  it  connects  with  the  borso  tramway  continuing 
through  the  city  to  the  palace.  There  aie  two  80-h.p. 
tubular  boilers,  and  tbe  fuel  used  is  sawdust.  Tho  cngino- 
room  contains  two  high-speed  engines,  driving  two  Short 
10,000  watt  generators.  The  unliio  pUnt  bas  given  ex- 
cellent results.  Tho  manaKer  of  tbe  company  is  so  satisfied 
with  tbe  norfoi  munce  of  tbe  system  that  be  hu  placed 
orders  for  (our  more  cars. 
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TO    OOBBESPONDENTB. 

AU  Righti  Haerved.  SfcrtUvrits  and  Manager.'  of  Companies 
are  mtUrd  to  fumiih  iwlice  of  Mediny*,  /wuf  of  N>v> 
SiMts,  IndaUatiam,  Conhaelt,  tmd  am/  m/ormatum 
tonmtttal  n<itk  Kledrieai  Unginerring  whtek  ma^  ht 
inUnrimg  to  ow  Ttaders.  InvetUmi  nrt  in/orniAf  that 
■ny  aecmmi  of  thrir  intvUum/  mibmttted  fo  lu  imll 
reffive  our  JmI  ixmnuUratyin. 

Alt  (vmmtmieaHoru  intended  /or  the  Editor  iJwiUd  be  addrested 
0.  H.  W.  Biocm,  IS9-J^.  SaJithiry  Court,  Fleet  Strea, 
London,  B.C.  Ammymoia  annKumiealiom  wilt  not  V 
tuiticrd. 


TO    1DVBRTI8BR8. 

Advertiiemftiti  should  be  addrtstfi  to  the  I'uUishrr,  lS9-liO 
Saiiibu,Ty  Court,  Fleet  Streri,  E.C.,  and  should  mach  him 
not  later  than  noon  of  Thursday-  Spocikl  Terma  for 
a  stries  can  be  arranged  on  appliCiitunt. 

aiTUATIOHS  VACINT"  aad  ''WANT  PLACES"  Adwtlie- 
»cntl  will  bi  ohu-gcd  at  THREE  WORDS  for  ORE  PENMY 
«lUi  >  HINIMUH  olurge  of  SIXFEHCB. 


TO    lOBaCBIBBRa. 

"TUK  Elkutrical  Emuinkick"  can  be  had,  by  Order,  from 
any  Neu>»agent  in  Town  or  Country,  and  at  Ike  vartotu 
iiailway  Staiiora;  or  U  can,  if  preferred,  be  supplied 
direct  from  the  Office,  &n  the/ollotmng  tavu : — 

t  noaUii                  A  moDlbt  11  oionttai 

Uaiteii  KiiifcdotD 3a.     3d.       ..,     Sa.     t>il.  ...     13t.     Od 

Otb>r  FUoB.^ 4a.  lid        ...     9^.     Od.  ..      1»>.     6d 

{Pon  FtM    PaykbU  in  AdtftOM.) 

Ohe^vet,  Pea  Ofike  and  fontal  Ordert  for  Suhasriftvfnt 
and  AdverlteemetUi  ihimid  he  made  payaiie  to 
C.  H.  W.  BlOGS,  lS9-liO,  Saliaoury  Cowt,  Fleet 
iVrett,  London,  and  be  erossed  "  Unum  Bank." 


BOUND   VOLUMBS. 

Pol.  XI.  of  new  j«-t«j  oj  "  Tut  ELXcraiijAL  K>oiNXEit  "  can 
4a  had  bottud  m  biti4  ciolk,  jilt  Ittltral,  prun  St.  6d,  ^xibiCTtbtri 
tau  have  their  vumi  aipia  bound  for  ti,  Sd.,  or  oovert  /or  Atfidtng 
Mn  be  obl^tiied,  prim  fi. 


SPEAK  OR  BE  SILENT-WRICH  ? 

It  is  often  extremely  liifficult  to  decide  whether 
to  speuk  or  tcmaiii  silent.  The  old  adage  inclines 
to  the  latter,  but  a  too  servile  following  of  the 
best  instmctions  i»  apt  to  lead  astray.  We  may 
be  wrong,  but  the  time  seems  opportmie  to 
discuBB  certain  questions  relating  to  the  work  and 
responsibilities  of  mmiicipal  electrical  engineers. 
Central  stations  are  rapidly  coming  into  action.  These 
central  stations  have  been  designed  by  consulting 
engineers,  uud  arc  in  due  course  banded  over  to  the 
resident  engineer.  A  close  watch  will  be  kept  apoo  the 
results  obtained,  and  the  resident  engineer  will  be 
held  responsible  for  success  or  failure.  This  brings 
as  to  the  question,  la  it  possible  at  any  time  to 
legitimately  criticise  in  an  adverse  manner  any 
design  for  a  central  station?  and,  in  reply,  we  ha\ 
come  to  the  conclusion  that  under  no  ordinary  cir- 
cumstances can  such  criticism  be  justified.  That 
may  seem  a  queer  conclusion — perhaps  may  be  taken 
to  imply  a  certain  weakness ;  but  let  us  examine  a 
little  more  closely.  Given  a  central  station 
erected  and  opened,  damning  with  faint  praii 
will  not  lead  to  an  alteration  of  the  fact.  Such  as 
it  is.  the  money  having  been  spent,  it  must  be 
made  the  best  of.  Ontside  critics  may  see  that  the 
design  is  faulty ;  that  in  actual  results  this  faulty 
deai^pi  will  bear  hardly  against  them,  and  in  com- 
parison with  other  better  •  designed  stations  mast 
take  a  back  seat.  In  the  dim  and  distant  future,  u 
the  resident  engineer  makes  up  his  report,  and 
tabulates  his  fi^^es  so  that  they  may  be  compared 
with  other  returns,  he  will  find  his  committee 
looking  askance  because  the  figures  be  gives 
are  not  ao  favourable  as  those  given  by  this  or 
that  other  station.  The  engineer  whose  results 
lead  to  the  worst  figures  may  in  reality  be  an 
abler  man  than  he  whose  results  give  the  better 
figures,  but  is  severely  handicapped  by  the  tools 
which  be  baR  to  use.  When  we  find  that  the  cost 
of  producing  a  Board  of  Trade  unit  is  little  more 
tbiLM  thrive  halfpence  in  some  places,  and  as  much  as 
threepence,  fonrpence,  and  even  sixpence  in  others, 
this  great  difl'erence  cannot  be  attributed  solely 
to  bad  management  or  cost  of  materials,  but 
faulty  design  must  come  in  somewhere.  How 
heartbreaking  is  the  position  of  the  resident  engineer 
whose  results  are  bad  compared  with  those  of  some 
colleague  whose  materials  cost  about  the  same.  We 
are  pointing  these  matters  out  because  many 
muuicipatitiea  are  going  on  the  wrong  tack.  In- 
stead of  carefully  examining  what  men  have  done, 
they  throw  open  their  work  to  a  kind  of  indiscrimi- 
nate competition,  which  not  infrequently  must  load 
to  weakness  of  design.  Human  nature  is  homan 
nature,  and  the  competitors  desirous  of  getting  the 
work  can  hardly  be  so  careful  as  if  they  were  employed 
directly  and  without  these  competitive  trammels. 
Therefore,  while  some  municipalities  will  have 
themselves  only  to  blame,  they  will  forget  their  own 
action  and  impute  blame  to  the  electrical  engineer 
who  has  the  unfortunate  task  of  putting  balance- 
sheets  before  them.  The  difference  of,  say.  one 
penny  per  unit  cost  for  an  outpat  of  a  millioa  units 
will  probably  be  enough  to  pay  two  and  a  half  pec  i 


cent,  upon  the  total  capital  outlay  of  tbe  pro- 
ducing station.  It  will  be  contended  that  the  figures 
at  OUT  disposal  aie  as  yet  the  results  of  immature 
working,  and  that  is  so,  though  we  fail  to  see  how 
the  coBt  per  unit  in  a  fully-developed  station  should 
increase  above  tbe  cost  ia  an  ondevebped  station. 
la  other  words,  if  a  station  can  produce  at  twopence 
per  unit  when  working  at  half  or  three  parts  its 
capacity,  it  certainly  should  be  able  to  produce  at 
twopence,  or  under,  when  working  at  its  full 
capacity.  The  variation  of  figures  now  obtainable 
may  be  largely  due  to  tbe  undeveloped  state  of  tbe 
Btations,  but  we  have  tbe  miQimum  cost  as  a  guide, 
and  tbe  conditions  ooder  which  that  iniuimnm  coat 
is  obtained.  Tbe  future  comfort,  then,  of  municipal 
electrical  engineers  will  depend  largely  upon  the 
machinery  and  its  arrangement  as  banded  over  to 
them.  BcoDomy  of  maintenance  should  play  a 
larger  part  in  tbe  creation  of  a  design  than  economy 
of  initial  expenditure.  These  are  some  of  the  views 
which  lead  to  the  conclusion  that  the  proper 
time  to  criticise  a  design  is,  to  use  an  Irishism, 
before  it  is  commenced,  and  the  improper  time 
is  over  after  it  is  finished,  that  is,  of  course,  if  tbe 
criticism  is  to  do  any  good.  If  it  is  only  to  be  able 
to  say  ■'  I  told  you  so,"  why  any  time  after  completion 
will  do.  The  mnnicipal  electrical  engineer  is  going 
to  be  the  ultimate  arbiter  as  to  the  best  systems  to 
follow,  and  the  sooner  be  realises  this  tbe  better,  and 
tben  we  shall  the  sooner  have  him  cxereisiiig  a 
oollective  infiueuce. 


CORRESPONDENCE. 


CAItDlFF  ELKCTKIC  LIGHTING. 

Sir, — Wa  bog  to  haod  you  copy  of  a  letter  which  we 
have  addresscil  to  the  borough  engineer  of  Cardifi,  and 
which  WQ  think  of  sufficieal  general  interest  lo  bring  uiidei- 
your  notice. — Yours,  etc., 

S.  Lamiikrt,  Secretary. 
Callender'a  Uitumen,  Telegraph,  and  Wiiterprool 
Couijatiy,  Limited. 

101,  Leadonhall-ttreol,  E.G.,  Uctobor  IS.  1893. 

•■  101,  Leadenhall-atreet.  EC,  Ifiih  Oolober,  1893. 
"Dear  Sir, — We  beg  to  confirm  the  telegritm  sent  yuu 
unlay  as  follovs : 

"■  Notice  of  your  COTjwration  niquiring  tondcr*  tor 
cables  only  published  in  PridAy't  electrical  paper*.  Ten- 
ders required  to  bo  sent  in  to^ay.  Time  manifestly  too 
short.  Will  you  {(ratit  eztensioD  1  Please  telegraph 
reply.' 

"  and  have  received  yoiu'  reply : 

"  '  ElzteiisioD  of  time  (or  receipt  ol  tenders  impoBsible.' 

"Under  these  circumstances,  wo  desire  to  lodge  a  formal 
proiesi'  ;tgui:i*l  the  method  of  inviting  tenders  which  you 
have  Ailopted,  and  tbe  totally  insulliciont  time  which  ban 
been  given  to  independent  contractors  to  make  their 
calciilfttitms  and  to  prepare  the  necBiSaary  olTers. 

"We  have  made  enquiries,  and  find  that  your  Corporation 
has  not  adrntised  in  any  of  the  papers  devoted  to  electric 
ligbtiog,  the  notice  to  which  reference  is  mode  in  our 
telegrAm  to  you  beiDK  taken  from  tlie  press  outside  the 
electric  industry. 

"  We  call  your  attention  to  Um  bet  that  this  is  the  lirst 
contract  for  electric  cables  '  advertised  '  by  a  corporatiou 
which  hu  not  been  fully  announced  in  tbo  trade  journals. 


"  The  method  you  have  adopt«d  in  inviting  tenders  pre- 
cludes ot>en  tendering  by  independent  maniifactuiers. 

"  If  your  CorjKinition  had  decided  to  invite  certain 
makers  lo  a  private  competition  we  would  have  bad 
iiothinj;;  to  say,  but  we  distinctly  protest  against  action 
£ucb  as  has  been  adopted  in  the  case  of  Cardiff  being  con- 
sidered as  a  public  invitation  lo  tender. 

"  We  reserve  to  ourselves  the  right  to  make  this  lettar 
public. — Yours  faithfully, 

"  Oallender's  Bitumen,  Telegraph,  and  Wateri)roof 
"  Company,  Limited, 

"  T.  O.  Callkndkr,  Manager. 
"  W.  Harpur,  Ksq.,  borough  engineer, 
"  Town  Hall,  Cardiff." 


THE  TESTING  OF  INSULATED  WIRES. 


I 


A  series  of  tests  of  insulated  wires  is  being  made  at  the 
Cbicago  Exhibition  by  a  sub-committee,  consisting  of  Profs. 
Owens,  O'Dea,  and  Jackson. 

The  wires  entered  for  the  lest  are  the  okonite,  kerite 
■implex,  Grimshaw,  and  those  of  tbe  India  Rubber 
Comb  Company,  Washburn  und  Mo  en  Manufacturing 
Company,  and  the  Western  Eieciric  Oomiiany.  We  learn 
from  the  Ekxiriail  Engineer  of  Now  York  that  the  wires 
will  be  subjected  to  tbo  usual  tests  for  resistance,  insula- 
tion, and  electrostatic  capacity.  In  addition  to  this,  how- 
ever, they  will  undergo  a  breakdown  test  to  determine  at 
what  potential  the  insulating  material  suffers  puncture  from 
the  applied  K  M,F.  The  method  employed  for  this  test 
is  almost  identical  with  that  which  has  for  some  time 
past  been  in  use  at  tbo  works  of  the  Westinghouse  Electric 
and  Manufacturing  Comp.iny.  Indeed,  the  aiijMtratus 
employed  by  the  judges  has  been  placed  at  their  dis- 
posal by  the  Westingbouse  Company  for  this  pur[)use. 
The  current  required  to  break  down  the  wires  is  obtained 
primarily  from  a  100-volt  alternating  circuit.  This  is  first 
rnsaeU  tbruufcb  a  safety  switch,  and  then  through  a  special 
doubie-fuse  block.  In  arrangements  uf  this  nature  it  is,  of 
course,  nece^siiry  to  prevent  the  high  tension  from  reaching 
ground  or  tbo  primary,  and  hence  the  insulation  of  the 
bigh-tensiun  and  otfaei  transformers  must  be  curried  out  in 
tbe  best  possible  manner.  In  order  to  prevent  the  high 
tension  from  breaking  through  insulation  and  getting  back 
into  the  lOOvolt  primary  circnit,  a  special  "  insuUtlng  con- 
verter "  is  employed.  This  converter  consists  of  a  primary 
connected  to  tbe  lUU  volt  circuit,  wiih  four  secondary  coils, 
each  giving  lOOvolt  ten.iiun,  4II  included  within  the  same 
converter  box.  The  terminals  of  Ibone  lOOvolt  coils  of  the 
converter  jiass  through  xwitcheii  and  into  the  primaries  of 
four  high-tension  coils,  each  capable  of  r.uaing  the  |iotenLiat 
to  15,000  volts.  In  addition  lo  this  there  are  two  addi- 
tional high-tension  transformers  of  2,000  volts  each. 
Three  of  the  lfi,000-volt  converters  are  not  regulable, 
but  one  of  them  can  be  thrown  on  in  stops  of  3,000  volts 
each,  while  the  2,000-volt  converters  are  graduated  in 
steps  of  too  volts.  The  readings  are  taken  by  means  of 
a  Tbomaou  olectioetatic  balance  reading  up  lo  100,000 
v«!t».  Tbo  wires,  uf  a  uniform  length  of  6ft.,  have  3ft. 
of  their  length  insetteil  in  a  tank  full  of  water,  the 
insulation,  of  course,  extending  above  tbe  surface.  One 
terminal  of  the  high-potential  converter  sete  is  connected 
to  the  tank,  and  the  other  terminal  to  one  end  of  the 
wire  to  be  tested,  the  other  end  of  the  latter  being  left 
free.  Beginning  with  the  lowest  potential,  the  pre^uro  is 
left  on  for  10  seconds.  If  the  wire  stands  it,  the  next 
higher  pressure  is  put  on  and  so  on,  each  potential  being 
applied  for  10  seconds.  The  current  is  thrown  on  with  the  fl 
safely  switch ;  when  tbe  insulation  breaks  down  the  fuse  ' 
blows.  This  arr4ngement  hat  proved  very  satisfactory,  and 
very  rapid  work  can  be  done  with  it.  In  addition  to  the 
breakdown  tests,  it  has  boon  suggested  by  Prof.  Barrett  that 
It  would  be  highly  desirable  to  test  wires  after  having  been  ^ 
subject  to  tbe  action  of  acids  and  ammonia  as  well  as  H 
plaster.  Although  not  definitely  determined  u|>on,  it  is 
probable  that,  with  the  aid  of  Prof.  Barrett, »  series  of  such 
tests  will  bo  carried  out. 
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ELECTRIC  SUPPLY  COMPANIES.— L 

(Continiud  frifm  paye  3^1.) 

WESTMINSTER    ELECTRIC   8DPPLV-ECCLEST0N 
PLACE    STATION. 

The  Eccl6«toD-pUce  cenlral  sution  of  the  Weatminster 
Elecirlc  Sup[ily  Corporxtioii  i*  iiituuled  out  of  EcclealOH- 
•treel,  behind  the  Buckiiighain  Pftliico-roul,  not  far  from 
tbe  Victoria  railway  fUtion.  It  is  at  tbii  station  tbiit  tbo 
WettmiDster  Supply  Corpora lioD  bave  thoir  central  offices — 
a  bandsomo,  1ofi>,  and  well-fitt«d  suite  of  rooma.  The 
aygtem  of  supply  ia  the  aame  &s  the  other  Westminster 
atatiooa — direct^urrent,  three-wire  distribution,  with  accu- 
BUtUtor  service  at  100  volu. 

The  area  of  flU[)|iI)-  extend*  [rom  Hunilton-plnoe,  Piccu- 
djlly,  on  the  nortn,  to  the  bank*  of  the  Thames  nt  Vaux- 
balf,  on  the  toiith.  It  includes  the  favoucit^  and  fashionable 
districts  of  Tlydo  Purk,  Bo  I  grave -squire,  tlaton-square,  and 
other  squares  and  streets  in  Belsravia,  iitchiding  Bucking- 
bam  Palace,  down  to  Chelsea  Biidge,  and  away  eait  to 
Vauxhall  Bridge. 

Tbe  engineer  stafT  is  at  follows  :  resident  enjmioor,  Mr. 
C  0.  Grimihaw;  atsisUnt  onginocrs,  Mr.  W.Thompson 
wd  Mr.  G*r*tin.  Tbe  working  staff  cooaists  of  19 
nen,  composed  as  follows  :  three  switchboard  bands,  three 
engine  drivers,  three  aesistmt  drivers,  three  firemeo,  two 
GOid-tnmmers,  one  battery  attendant,  one  carpenter,  and 
three  general  handa.  The  siad'  work  reguhirly  in  three 
shifts  of  eight  hour*. 

Station. — The  conetniction  of  the  station  is  tbe  same  as 

>l  OJ  Hillbttnk-strcct,  the  building  baring  been  designed 
ly  the  same  architect  for  similar  arrangements.  The  lofty 
engine-room  is  lined  with  white  glased  bncks ;  t^e  room 
above  with  coDcrMe  floov  on  girders,  serving  as  workshop. 

Tbe  size  of  ttie  engine  room  is  93ft.  by  38fL  Tbe  boiler- 
room  at  tbe  side  is  GGIu  by  41K.  Tbo  accumulator-room 
is  above  the  boiler-house  and  of  tbe  ume  sixo.  There  is 
..ftmple  room  for  doubling  the  plant  in  the  present  bniMing  ; 
lana  there  is  sp»co  behind,  lOOft.  by  TGIt.,  for  more  than 
doaUing  tli*  prasent  si&e  of  the  entire  station. 

Tbe  concrete  engine  foundations  are  formed  in  one  block 
IQft.  tJiick,  but  where  space  is  left  for  other  plant  it  is  2ft. 
less,  so  that  the  foundation  bolu  may  be  let  in  without 
dialurbiug  tbe  present  foundations  by  simply  filling  up 
with  concrete.  The  whole  station  is  fitted  with  lire 
hydrant«,smd  bbere  is  a  104on  travelliDg  crane  overhead. 
An  engineer's  office  occupies  one  comer  of  the  engine- 
room.  The  ivritcbboard,  a  very  Gne  piece  of  workman- 
•bip,  stretches  along  the  wall  on  oite  side  above  the  engines 
dynamos.  The  engine-room  is  lighted  by  two  SOCKc.p. 
Sunbeam  lampe  in  the  roof,  and  wvcral  16-c.p.  lam|M. 

Tha  chief  diflerence  between  tbo  Eccle«loii-p1aco  central 
station  and  that  of  Mi  11  bank-street  lies  in  the  boilcra,  the 
type  of  some  of  the  engines,  and  of  condeosing  apparatus. 

BaiLKRit.— The  boilers  at  Ecdeston-plsce,  instead  of 
being  of  tbe  water- tube  type,  are  modified  marine 
boilers.  There  are  in  all  four  boilers— three  by 
Davey,  Pazman,  and  Co.,  and  one  by  Fraser.  Tbe 
eawa  in  these  boilers  go  into  a  combustion-chamber  at 
the  back,  and  are  led  forward  through  tutiet  to  a  smoke-box 
in  front  of  the  boiler,  and  then  round  tbe  sidet  bock  into 
the  main  Hue.  The  grate  surface  ia  'iO  siiiiare  feet,  and  the 
steaming  capacity  D.OOolb.  of  water  per  hour.  The  steam 
pressure  is  IQOlIx  per  square  inch. 

A  Green's  ecoaomiser  is  used  for  heating  the  feed-water. 
What  litlle  wat«r  is  required  to  keep  np  the  condensed 
water  to  the  necessary  amount  is  obtained  from  the  Chelsea 
wal«r-mains,  and  a  unk  for  this  purpose  is  fixed  above  the 
pumps. 

Duplicate  steam-pump*,  at  at  Mi tibnnk  street,  are  used 
for  the  feed- water,  and  there  is  a  double  sot  of  feed-piixHi 
to  eMb  boiler.  All  water  used  in  the  boilers  is  pumped 
tbrougfa  a  special  water-meter. 

The  ooal  is  the  same  as  before  mentioned — beat  Welsh 

Cinokelew — and  is  weighed  on  being  brought  in  by 
the  out*,  OD  a  roadway  weighbridge,  and  again  at  every 
watch  each  barrowload  i*  wei^«d  on  a  pottable 
weighing  machine,  and  an  exact  neotd  of  the  amount  of 
coal  burnt  and  of  wat«r  used  ii  kept  for  each  watciL 


ENtiiNKS  AND  Dynamos.— Tbe  engines  are  of  the 
Willans  and  Davey  Pax  man  make,  and  drive  Crompton, 
Siemens,  and  ElwellParker  dynamos. 

There  are  three  Willans  II  engines — triple- exinnaion, 
200  i.b.p.  eacb^-oae  of  which  bas  ju*t  been  put  down  fa 
extension  of  the  plant.  Two  of  them  drive  Crompton 
dynamos  at  tie  speed  of  360  revolutaooa.  Tbe  tJttrd 
drives  an  Elwell-Parker  machine. 

Two  Duvey-Faxman  "Windsor"  engines  of  160  h.  p. — 
vertical,  compound — also  drive  smaller  Crompton  dynamos ; 
and  two  Willans  GG  engines — 90  i.b.p. — drive  Siemens 
dynamos,  the  latter  being  used  as  balancing  machines  on  the 
throe  wire  network.  All  tbe  dynamos  are  coupled  direct 
to  tbe  engines,  and  are  mountod  upon  the  same  bed- 
plate there  with. 

The  following  are  the  details  of  tbe  dynamos :  Tbe  two 
iitrgu  Crompton  dynamos  are  113  units,  shunt-wound,  four- 
[)olu  machine*,  with  drum  armatures,  giving  600  amiMces 
at  22''>  volts  ;  tbo  two  smaller  machine*  (driven  by  the 
DavoyPaxman  engines)  are  of  the  capacity  of  260  amperes 
at  32(>  volts.  The  new  Willans  engine  drive*  an  Elwell- 
Farker  two-pole  dynamo  of  112  naita.  The  two  Siemens 
machines  give  300  amperes  at  136  volts  running  at  430 
revolutions.  Oi-diiiary  sight- feed  lubricators  are  used 
throughout. 

All  these  sets  of  steam  dynamos  are  under  [Mrfect 
control,  arc  very  economical,  take  btit  little  lOom,  and 
start  very  quickly — qualities  the  most  dcsintble  in  central- 
station  work.  During  a  sudden  fog  the  station  can  be 
started  from  complete  shut-down  within  five  minutes. 

The  condenser  is  placed  in  one  corner  of  the  engine- 
room,  beneath  the  level  of  the  floor,  and  serves  for  all  the 
engines,  alt  the  exhausts  being  brought  into  one  large 
steam-pipe.  The  ordinary  type  of  surface  condetiser  ia 
used,  made  by  the  Central  Marine  Engine  Works,  the 
air-pump  being  placed  alongside. 

SwtTciiuOAiuj. — The  switchboard  is  of  the  same  masiive 
type  as  at  Millbauk  street,  but  has  seven  feeders  in  use, 
with  cajtacity  for  eight.  Pilot  wires  are  brought  bock  from 
every  feeding  point.  Tbe  accumulator-room  here  being 
immediately  behind  tbe  engine-room,  tbe  connections  are 
made  direct  to  the  switchboard.  Tbe  voltage  ou  the 
houses  is  kept  steadily  at  100  volts. 

Two  leconling  voltmeters  record  the  voltage  continuously 
on  each  side  of  the  circuit.  Each  dynamo  has  its  meter, 
and  two  sjiecial  Aron  meters  rre  couneeted  with  tbe 
batteries,  one  between  |>o«itive  main  and  the  third  wire, 
and  the  other  between  third  and  negative.  These  meters 
are  made  reversible,  and  register  the  difierence  of  charge 
and  discharge. 

A  potentiometer  set,  placed  alongside  the  switchboard, 
mounted  in  a  wooden  case,  is  used  for  calibrating  tbe 
instruments  or  for  testing  direct  ihe  potential  at  any  point. 
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AN  IMPROVED  FOBH  OP  INSTRUMENT  FOR  THE 
MEASUREHBNT  OF  MAGNETIC  RELUCTANCE." 

ItV    A.    K.    KKNNKLLV. 

Of  the  methods  that  have  been  adopted  for  the  measure- 
ment of  magnetic  permeance  or  reluctance  of  iron,  the 
Faraday  ring  teat  with  ballistic  galvanometer  is  generally 
a>lmilt«d  to  be  the  most  accurate  and  reliable.  It  is,  how> 
ever,  essentially  a  laboratory  measurement,  re<iuiring  con- 
siderable time  in  preparation,  execution,  and  computation. 
For  workshop  moasuromonts  and  comparisons,  tractive  and 
magnetomotric  methods  have  been  employed  with  a  con- 
venience and  facility  usually  obtained  at  some  sacrifice  In 
accuracy.  Kecontiy  instrumetits  have  been  used  with 
success  i[i  which  the  reluctance  of  a  sample  bar  of  iron  i* 
comiwred  with  that  of  ataudard  bars  of  soft  Norway  iron, 
notably  the  magnetic  bridge  of  Mr.  'I%oma*  A.  lldisoii 
exhibitct  at  the  Paris  Kxbiliilion  of  1S69,  and  tbe 
ditt'crontial  mugutitometer  uf  Mr.  K.  Kickemcyer.  It  it 
proponed  to  here  doscrilw  a  now  instrument  of  this  elate, 
for  which  certain  advantages  may  perhaps  bo  claimed. 

Fig.  1  represents  the  well-known  galvanic  arrangement 
of  circuits  in  which  two  resistances,  R,  R,,  can  be  compared 

*  A  paper  pteMinttd  to  the  Bleotricsl  CoQKraes  at  Chicafco. 
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by  a  nuU  metbod.  B,  and  E,  are  two  eqiul  and  constant 
E.M.F.'t  imerted  in  tbe  coniinoling  jiatbs,  A  B  and  BC, 
of  equal  rcaistanca.  The  galvumimetor,  G,  connvrling  tbe 
junction,  F,  of  Te«ijitanc«*  with  the  jiinclton,  B,  of  E.M.F.'s 
will  indicato  no  ciirront  when  R,  and  R^  are  cqiiftl.  The 
conductor,  F  B,  corrocpondB  to  the  neutral  wire  of  a  thrfo- 
wire  iiystom  of  electrical  dntribution. 
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Fi^.  2  roprossnu  the  cori^spoudiiiR  condition  of 
magnetic  circuits.  A  B  0  is  n  aiout  vertical  frauio  of 
unneulod  Norway  iron  wilh  two  coils,  M,  M.,,  wound  with 
the  uime  numbei'  of  turns  of  wire,  connectei)  in  series  ko  us 
to  develop  with  legukted  coriKkint  current  ttrenKth*  ci^unl 
definite  M.M.  forces.  The  uiiriijht  G  corrcipoiids  tg  thi; 
fffilvanomewr  arm  in  Fig.  1,  while  the  bars,  X  F  and  F  C, 
are  test  pieces  of  iron  hnvin);  a  cross  section  considerably 
smaller  than  that  in  the  remainder  of  the  ci'CUit.  One, 
A  h\  lupiKise,  is  a  standai-d  section  made  up  of  one  or 
more  bars  of  soft  iron  wboM  quality  is  known,  while  tbe 
other,  FC,  is  tbe  bax  whose  leluct^ince  in  nd<iuired. 


h 


Fio.  2. 

If  the  two  reluctances,  It,  R,,  arc  ei^ual,  the  magnetic 
pOUBtiaU  at  F  and  B  will  bo  equal,  and  the  bar,  U,  will 
remain  unmagnetised  when  the  coils,  M,  M„,  are  excited. 
On  the  other  hand,  if  It,  and  K,  slightly  difter,  the  pot«ii 
tialt  at  F  and  B  will  not  coincide,  and  ma^^netic  fiux  will 
traverse  the  bar,  G.  Since  tbe  ma.gnetio  ciruuiu  are  all 
closed,  the  leakage  through  the  surroundinc  air  will  be 


Kp 


ayoimctrical  and  usually  negligible,  so  that  callin;;  the  Aax 
through  the  main  circuit  4>,  and  that  through  O,  ^ 

^        R,  +  2G 

In  order  to  aiewteiii  whether  Hux  did  traverse  the  b^r 
G,  we  mij^ht,  according  to  established  principles,*  cut  in 
ima^iuaUon  an  indefinitely  narrow  gap  or  crevice  tlirough 
0  in  a  horitontal  plane,  and  insert  therein  a  magnet  uole 
with  apgMTBtus  to  measure  tbe  tractive  force  to  which  it 
would  bo  subjected.  Aa  ttie  nearetl  practical  approach  to 
this  plan,  we  can  cut  a  gap  across  U  ^V>"-  {O'l^  centimetre) 

*  Qerk  Maxwell,  "  Electricity  and  M^netjam, "  vd.  ii.,  par.  3S6l 


wble,  and  swing  In  tb«  oreviee  a  fUt  dise  armature,  oarry- 
ing  II  ■teuity  feeble  current  and  with  an  attached  pointer  or 
index  closu  to  a  fixed  scale.  We  then  obtain  in  all  essential 
featum  the  instrument  bore  to  be  described. 

Fig.  3  represents  to  scale  in  front  elevation  the  actual 
instrument.  D  is  the  disc  armature,  wound  with  100  radial 
wires  from  centre  to  circumference.  Half  of  this  disc  is 
always  covered  by  the  pole-piecea  above  and  below  iu  Tbe 
uniRlar  susjiensiou  attached  to  the  points  P  and  Q  supplies 
acurrent  of  about  10  uilliamiieres  to  this  diao.  A  sensibly 
constant  tension  upon  the  susiiension  is  obtained  by  means 
of  a  spiral  spring  within  the  lower  slide  tube,  and  it  can 
be  readily  shown  by  oxpcnmeot  or  computation  that  small 
variations  in  the  tension  of  such  suspension*  have  a  very 
small  influence  upon  the  torsional  moment. 

Tbe  mxiug  'ipeiwuii  is  as  follows ;  A  sample  strip  or 
flat  bar  of  the  iron  to  be  tested  is  laid  :icross  the  gap, 
P  C.  The  breadth  of  the  hir  being  conveniently 
lin.  {a45cnj.)  and  the  beight  }in.  (I  UTcm.),  itri|>s  of 
soft  iron  to  match  this  arc  laid  across  the  gap,  A  F,  in 
P'iratlel,  each  being,  say,  lin.  by  |in.  (2*54cm  ><0'31Kcm.). 
If  the  disc  circuit  is  then  closed,  and  if  there  is  no  appreci- 
able residual  niagnetisni  in  the  apparatus,  the  disc  will 
remain  uninfluenced  and  its  index  at  zero.  The  field 
raagnetK  are  now  excited  lu  series  with  a  suitable  and 
nie:i*urod  current.  The  disc  and  ^lointer  will  now  move  to 
one  side  or  the  other  almut  the  axis  of  susiieniion  according 
to  the  prepondoranoe  of  reluctance  between  the  two  sides, 
and  soft-iron  strips  have  to  be  added  or  removed  acrou 
A  F  until  balance  is  lestored.  Generally  balance  will  be 
found  between  two  adjustments  of  cross-section  at  A  F,  and 
the  proper  amount  can  then  be  computed  by  proportional 
lurla. 

St«inmeti;  has  shown*  that  from  a  series  of  such  adjust- 
ments Ui  BLjuality  between  standard  and  sample  bars  at 
various  excit'itions,  the  complete  hysterenis  curve  o(  tbe 
sample  can  be  deilucud  through  tbe  known  valuations  of 
the  standard  ;  but  since  a  line;ir  relation  is  found  to  exist 
between  the  reluutivity  and  magnetising  force  in  iron  above 
the  ciitical  intensity,  two  such  observations  are  theoretically 
aulEcient  to  determine  the  rehictivity  of  tbe  sample  for 
supra-critical  magnetising  forces. 

Tbe  instrument  can  also  be  employed  to  readily  indicate 
tbe  reteiitiveneis  of  sample  bar*  of  hard  iron  or  ttoel.  If 
after  a  balance  bus  been  obtained  at  a  noted  excitation,  the 
excitation  be  withdrawn  by  interrupting  the  circuit  of  the 
coils,  M„  M„  and  tbe  standard  bar  is  lemoved,  the  rwidual 
flux  from  the  test- piece  will,  disregarding  some  slight  loss  by 
leakage,  pass  entirely  through  the  air-gap  and  disc  at  D. 
If  the  constant  of  the  disc  has  been  determined  indepen- 
dently, tbe  deflection  of  the  pointer  for  the  observed 
current  through  the  disc  will  supply  the  amount  of  this  flux. 

If  N  denotes  the  number  of  turns  in  each  spool ; 
I    tbe  current  strength  exciting  tbe  spools  (amperes) ; 
I    the  length  of  the  teat  bar  (cma.) ; 
g  the  reluctance  of  the  air  gap  at  the  disc  {C.G.S.U.); 
H,  the  magnetising  force  in  the  bar  during  excitation; 
H^the  magnetising  force  in  tbe  bu  with  excitation  ; 

then  the  M.M.F.  of  excitation  is  in  each  coil  — Z  N  I,  and 

10 
since  the  intensity  in  tbe  test  bar  is  considerably  greater 
than  in  the  Geld  frame,  the  magnetieinjj  force  brought  to 

bear  upon  the  test  bar  is  nearly  -  -  -^.  After  remov- 
ing the  excitation  and  standard  bar,  the  observed  residual 
flux  encounters  at  the  airgap  a  reluctance,  7,  so  that 
neglecting  the  compar.it ively  small  hystoresis  of  the 
soft-iron  field  frame,  the  counter  M.M.F.  at  the  gap  is 
—^g,  representing  un  average  demagnetising  force  in  the 
bar  of -H,''^^/)  nearlv,  so  that  the  relative  value*  of 
flux  density  are  readily  found  with  different  sample  bars 
for  any  selected  value  of  Hj,  or,  more  closely,  for  any  cod- 
sequent  ranges  of  II,  -  U,. 

By  mounting  two  opposed  parallel  plane  iron  plates 
between  the  uprights,  A  and  F,  in  such  a  manner  that  the 
length  of  air-gap  between  them  can  be  adjusted  by  a  screw, 
it  becomes  posKible  to  measure  tbe  reiuctauce  of  a  bar  placed 

*  TVniuaffiinuat  theAmerioaolDstituteof  Electrioal  Engineersi 
vol.  Ix.,  p.  3S,  Jannarjr,  189-.i. 
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between  F  and  C  by  direct  comparison  with  the  reluotanca 
(A  air.  Trial  hu  ahown,  however,  that  the  additioiiitl 
contiuit  lurlacei  inrolved  the  diBaymiBetrji  intn»)iioed  into 
th«  two  ticlm  of  the  circuit,  and  tho  tinoorUiin  loiikagu  error 
with  Urge  eir-gaiM  jirobably  man  thin  ofTtet  the  advan- 
tage to  M  dtrivea. 

The  errora  attendinK  the  tue  of  the  instrument  are :  (1) 
The  variability  of  ic)iictance  in  the  field  taoM ;  (3)  errors 
in  eetimatinfc  tlie  reluctance  of  the  conUot  surfacee  and  the 
efieetive  length  of  the  t«al  bar. 

Tilt  firet  »ourQe  of  error  deiMiide  upon  the  hyHUroaU  in 
tbe  iron  o(  the  field  frame.  It  can  be  roducod  to  floiill 
limita  t^kaepinjc  the  crons  section  of  the  tost  bnraGuBi^ 
ciently  anull  fraction  of  tbe  ctosa-soction  in  the  frame,  thosi 
brinf^ng  nearly  all  the  reluctance  of  the  circuit  into  the 
test  bar.  A  correction  can  alao  be  made  for  the  out- 
standing frame  reluctance. 

The  aecond  source  of  error  is  common  to  all  forme  of 
peniiMtD«t«re  in  which  straight  test  bare  arc  omplojred  in 
cloeod  magnetic  cireuita,  Thors  will  bo  a  certain  range  of 
raluctanc*  in  the  contact  surfaces  that  can  bo  kept  in  sub- 
jection by  giving  to  those  surfaces  adequftte  areak  There 
is  also  the  more  complex  error  due  to  mieettimatJoii  of  the 
effective  bar  length,  for  the  reluctance  of  the  bar  will  not 
only  be  encountered  in  the  distance  belweeo  th»  tup|>ort8, 
F  and  C,  but  also  by  some  portion  of  the  length  rcstiufc  on 
the  supports.  The  virtual  length  of  bnr  Induded  in  thu 
circuit  will  thus  bu  a  function  of  the  intontity  within  it,  and 
will  not  generally  be  the  same  for  tbe  t«st  and  standard 
bars. 

1^0  advantages  of  the  inslmment  are :  (I)  Absence  of 
hyst«reBis  in  the  moving  and  indicating  parts,  which  contain 
no  iron ;  (2)  great  sensiiiveness  and  control ;  (3)  small 
relnctanca  in  the  lorrow  air-gap  or  |)ath  of  diOeretiltal 
magnetisation ;  (4>  convenience  in  comparing  retentive 
poweis  in  steel. 

Tbe  writer  desire*  to  acknowledge  his  iniJohtednoM  to 
Mr.  Thomas  A.  Edison,  in  whoso  laboratory  this  instrument 
was  constnicted. 

The  dimensions  of  a  completed  instrument  are  apjiended 
in  detail:  Gore  diameters,  5 '08cm  ;  core  crnessection, 
20-3  square  cenliroeirea;  uprights.  5'08cm.  by  5'08cm.; 
crose-MOtion  of  uprights,  2'rHl  square  centimotros  :  dine 
dtameter,  7'6cm.| external ;  ontrefer,  0*16cm.;  approximate 
reluctance  of  entrefor,  0O083G  C.G.S.U. ;  polar  area 
above  and  below  disc,  approximate  30  square  centimetres ) 
raaaa  of  disc  and  pointer,  38  grammes  ;  turns  on  each  field 
■pool,  3,313 :  diameter  of  suspension  wire,  OOlSom.;  de- 
flectioo  of  pointer  per  ampere  of  current  in  disc,  and  pei- 
C.G.S.  unit  of  fiux  through  disc,  0'03deg.  ;  thickness  of 
aluminium  disc,  0-03.tcm.;  diameter  of  wire  in  disc  radial 
winding,  OOSScm.,  silk  covered  to  0'043cm.;  total  thicknesa 
of  disc,  O'077cm. ;  moan  clearance  of  disc  in  air-gap, 
0'041t'icm.  ;  winding  100  radial  wires  carried  round  on  rim 
and  ro-entcring  at  common  channel,  never  passing  into  air- 
gap  ;  available  angular  range  of  pointer,  HOdeg. 


COOK,    SMYTHE.    AND    PAYNE'S    PATENT   FIBE- 
PROOP  SYSTEM    OF   CONDUCTORS 

These  omulnctora  were  designnd  with  the  object  of  pro- 
riding  a  mechanical  system  of  conductors  that  would  aland 
the  aamc  wear  ami  tear  thjtt  gas  and  water  pipes  are 
subject  to  when  erMtod  in  the  interiors  of  buildings. 
No  vegetable  substances  are  used  in  their  construction  and 
DO  iofUmmabls  materials.  The  oonductors  may  bo  com- 
posed of  tubes,  strips,  or  wires  placed  inside  tubes  or 
tubular  easings,  and  kept  apart  by  means  of  insulators  of 
MiltabLe  form  fixed  at  intervals  along  tbe  conducting  tubes, 
irirea,  etc. 

When  amnt(ed  on  the  concentric  principle  a  tubular 
atrip  is  usually  omiiloyod,  to  which  insulatuig  rings  are 
fbvd  both  inside  antl  out.  Tbe  tubular  atrip  is  not  braieit 
norioldered  along  the  od^es,  but  left  open,  and  the  ringa 
are  ttade  to  fit  tightly  inside  and  outside,  so  that  they  arc 
bdM  firmly  in  position  by  the  mutual  inward  and  outward 
preesure  against  the  tubular  atrip.  The  inner  insulators 
are  provided  with  holes  through  which  a  rod  or  wire  is 


aft«rward8  drawn,  the  wire  forming  the  lead  and  the  atrip 
tbe  return  for  the  current ;  these  are  then  placed  inside  an 
outer  tube  that  serves  as  a  protection.  Tbe  conductors  can 
thus  be  made  up  tn  lengths  in  the  workshop,  and  sent  out 
ready  for  erection.  Conductors  arranged  on  this  principle 
arc  very  rigid,  and  are  useful  for  vertical  mains  that  may 
bo  usetl  in  large  buildings  to  supply  current  to  tbediiTerent 
floors. 


AKD  X 

Joints  are  made  in  a  variety  of  wap  by  means  of  wires 
or  strips  soldered  to  the  tubes.  A  useful  plan,  where  the 
current  is  to  be  subdivided  on  a  distribution  board,  is  to  solder 
the  end  of  the  tubular  strip  into  a  brass  or  copper  ring 
with  holes  round  the  periphery  fitted  with  screws  under 
which  connecting  wires  may  be  fixed  for  jointing  to  the 
fuses  on  thu  hoard. 

Another  method  of  insulating  the  tubes  consists  in  the 
employment  of  small  porcelain  studs  fitted  into  boles  at 
intervals  along  the  inner  tubes.  It  is  impossible  to  shift 
these  studs  out  of  position  without  breaking  them. 

When  ordinary  wires  or  flat  striiw  are  used,  the  insulators 
are  made  with  one  or  more  suitable  holes  throuKb  them  to 
receive  tbe  farmer.  If  ordinary  wires  of  circular  section 
are  employed,  two  ar«  used  ;  if  a  wire  of  rectangular 
section  or  a  ribbon  is  used,  one  is  sufficient.  Tbe  insulators 
are  first  threaded  on  to  the  wires  or  strips  at  intervals, 
after  which  the  latter  are  twisted,  which  fixes  the  insulators 


O" 


Vwe,  4  Am  6, 


in  position.  Other  wires  can  then  be  drawn  through  other 
holes  to  form  leads  or  returns  for  other  circuits.  The 
twisted  wires  may  be  passed  along  grooves  in  the  sidea  of 
the  insulators  as  shown  at  a,  I,  and  r.  This  avoids  the 
necessity  of  threading,  and  enables  a  machine  to  be 
employed.  Tbe  wires  thus  insulated  can  be  made  up  in 
coils  like  covered  wires,  and  sent  out  ready  for  drawing 
into  tbe  tubes. 

For  making  L  and  T  bends,  jointa,  etc.,  a  very  large 
number  of  junutionboxea,  jointine-piecee,  and  insuUtora 
have  heeti  devised  to  meet  all  requirements.  Metal  boxea 
made  of  two  or  more  [larts — castings  or  stampings — and 
all  intercbangeable,  may  be  used  ;  these  can  bo  fitted  on 
round  the  ends  of  the  tubes,  one  half  being  usually  fitted 
to  the  wall  or  coiling,  tbe  other  half  acting  as  a  eovor  that 
can  be  put  on  after  the  tubes  have  been  placed  in  position, 
and  the  joints  (if  any)  made. 
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L  and  T  junctianB  are  nl«o  uiioH.  Pig.  4  shows  an 
Irjiinction  for  going  rounii  aornera.  Fig.  5  shona  another 
made  trith  press  tools,  anH  fixed  together  by  meana  of 
ring*,  K,  or  clips  slipped  along  the  projecting  edge*  or 
feathers  that  are  turned  np  to  receive  them.  This  is  nhown 
open  in  Fig.  7. 


I 


Fid.  6. 

If  a  ring  occurs  exactly  at  a  joint,  aa  at  A,  J:\.  fi,  no 
(nrtfaer  insulation  is  required  ;  if  not,  aa  at  B,  an  insulator 
with  gronvea  in  it  m^if  be  insurUid,  if  neceaa^iy,  at  C. 

For  very  special  work,  where  the  ex4i:t  position  of  the 
bend  is  known  amall  rings  may  1)e  Ibreifled  on  to  the 
twisted  or  to  the  other  wire  or  vriraa,  as  itt  E  and  F. 


If  it  is  desired  to  break  the  metallic  continuity  of  the 
outer  tube,  a  porcelain  junction  may  bo  omployed  which 
has  groovee  ituide  lliat  can  )>o  fitted  round  the  wires ;  these 
Bie  mvde  in  two  |KirU  with  projections  fitting  inside  the 
ends  of  the  tuhcs,  as  shown  in  Fif(.  S. 


Fig.  9  shows  another  inauUting  junction,  which  aets  also 
as  a  support;  these  are  moat  convenient  where  ceiling  roses 
are  used,  or  other  similar  fittings,  in  combination  with  the 
tubes. 

Special  attention  has  been  given  to  the  conitmclion  of 
rows  of  lights  when  fixed  to  Inbcs  whothor  fixeil  or  (lort- 
able,  such  as  those  used  for  ahowrooma  and  shoji  window*, 
and  for  the  tloata,  battens,  or  lengths  employed  for  stage- 
lighting.  A  long  tnbe  with  50  lighta  arranged  in  this 
manner  has  recently  been  erected  in  the  new  Victoria 
Concert  Hall  at  Langham-place  (or  lighting  the  orchestra. 

The  fireproof  nature  of  the  arrangement  ia  one  of  the 
chief  advantages  ctaimeil  (or  tbe  svttera.  The  conductora 
can  also  be  erected  in  hot  places — boiler-houses,  engine- 
rooms,  factories,  etc. — without  any  risk  of  the  insitlation 
being  injured  by  the  heat,  as  is  the  caae  with  rubber- 
covered  wirea. 

With  regaid  to  the  permanent  character  of  the  inaulation 
tbe  inventors  wish  to  point  out  that  the  conditions  of 
working  where  Ixire  con<!nct<)rs  arc  u»od  for  interior  wiring 
are  usually  the  reverse  of  those  met  with  in  eunnoction 
with  underground  conduita.  Tbe  temperature  of  acon:init 
ia  often  lower  than  that  of  the  air  above,  and  when  moist 
air  finda  it«  way  into  a  cold  conduit  there  may  be  aome 
condenaation ;  the  interior  of  a  building,  however,  is 
usually  warmer  that  it  ia  outside,  and  this  condensation  is 
not  found  to  take  place. 


Vim.  8  ays  9. 

There  are  uatially  many  pinoes  in  an  installation  whore 
the  lamps  are  tixsd  close  to  or  on  the  tubes,  and  when 
lighteil  actoil  as  small  stoves,  keeping  the  tube  warm  and 
promoting  circulation  of  the  air. 

When  tbe  conductors  are  erected  in  boiler-houaea,  or 
near  furnacea  or  ovena,  or  laid  in  recesses  in  walla  or  floora 
near  hot- water  pipee.  the  inaulation,  if  anything,  ia  improved. 
In  places  exposed  to  the  heat  of  t^e  sun,  and  in  hot  countries 
generally,  these  conductors  can  be  employed  where  shellac, 
(laraffin,  war,  and  rubber  insulation  would  be  unsuitable. 


THE    DEVELOPMENT    AND    TRANSMISSION    OF 
POWER   FROM   CENTRAL  STATIONS.* 

BT  PROF.   W.   CAWTHORXE  UNWIN,  F.8..'(, 

LECTURE  a 

fCtnKludfd  from  pagt  3SS). 

The  original  project  for  utillilnit  the  motive  power  af  the  Rhetw 
nt  (i«nei-a.  iiarlly  tor  pumping  a,  iiipply  of  wAtor,  pBftlV  tOf  noMve 
l>ownr  for  in<lu«(ry.  Roiu|irl>iid  '2i)  torbnioa  of  !l,000  h.p.  eausb,  or 
.in  ae^mi^ato  ot  tS.WN)  li.ii.  FnurUwii  of  theoo  were  at  worli  in 
Xitl.  Four  mo ro  of  aoiiiowlinl  hit^in  »im  will,  It  in  expected,  be 
eoMtraOted  by  1898.  When  t)i«iH.>  ure  at  wurk  Ihu  wliole  avail. 
able  waier  power  in  Oeneva  will  be  utilised.     Bui  It  is  foresMn 

*  Howard  l,ectii[««  doUverod  bofciro  the  Society  U  Arte. 
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thai  Ibe  dsDUMd  for  nmror  will  not  then  have  been  *atii>fl«(l.  Tho 
toUlr«C«ipU(orlli«iiiaUUlMlonreiiclim)  £2^..'iO<:)tn  1801.  miil  u-era 
laerMuiiiK  £3300  niinimlly.  Ttie  Muiiiol|>i>Uly  of  <~:(inovA  hax 
dM«rminc(I  to  pruvido  lur  (uluro  doui-iiidti,  utid  pUn*  nro  being 
Modlwl  for  utilirini;  l-2,IXI0  h  p.  >l  >  point  on  llie  Rlioii*  'ix  kilo- 
mtr«B  below  (Jencva,  whence  the  power  will  be  dinribulfd  olec 
Ulmlly.  At  Blborot,  near  Soleure.  Uo«n  Ctieaod,  Saatutr, 
MdCo  have  ndllwid  300  h  ]>..  and  UanimiUed  it  2S  kilouielra* 
elwCrtoSilly.  At  Ccnon  wnicr  iKiwer  due  to  luiplus  full  olun);  k 
liBooI  wsMr-mitln  ha*  be»n  utLllned  el  three  elation*.  ThcRrenter 
p«rt  oE  the  6n«r|t}'  i«  tminiulteiJ  va  Oeno«  for  electric  liehcins  anil 
pOWM  parpoeea. 

ThOiQ are  OMee  where  water  powur  lin^  been  utilised  Rid  dii- 
trtbuted  whicb  are  actually  in  oiwratian  :  but  ttii-r«  iirti  ninny 
other  eotumw  projected:  one  b  for  niitiiiDu  1(1.000  h,jK  oi>  the 
Ektenee,  n*tr  MartlKny  ;  anochor  to  uiilito  -JU.OIIO  b.p.  at  a  point 
17  kiioiiietrw  mbovo  T-j-ona  In  Swmleii.  i.licrc  i>  a  projwi  to 
ttanemit  power  from  tbt>  Ihil  Itivei  Full,  at  MAnabo.  to  the 
NorbM^  mining  di«triul,  n  dintjin™  of  10  ("[IW":  another  to 
tranniut  the  (louur  ul  Ibu  Strup  \VstorF»II,  on  tlio  Jndnl  rivn. 
lo  the  tomi  of  Oriturauiidi  a  diiUnnQ  of  II  iiiiliw.  Project*  for 
uUliHlDK  the  Knlla  of  TrvIlhaUm.  and  the  Itiver  Mot«ht  (o  euitplv 
l«woi  to  (Jolhonbunt  and  Nord  Kocpiin(.  hmo  also  be«ii  BtuJieil, 

Wiurr  Puirtr  in  ffir  O'litni Sio/i.t  nf  Amiri^a.  —  It  j*  in  tlm  Uniltnl 
Stntoe  oF  Amorinit  tluil  wnlor  jiownr  >•  moat  Inrgoly  naal.  where  it 
ia  in  Dio«t  dirvrl:  fMimit^lilloji  with  M dam  jidwct.  luid  where  dit» 
for  a  com|iariaou  of  their  iv|jit4Vi>  iiilviutT»;;CTAn  Ixvt  1m?  obtainod 
IiiU)re«tint;>lata  at  to  the  uileni  to  whi<.'li  wnu-i  I'miir  >■  iililxrd 
in  ttie  United  Stalea  are  i;it*un  in  n  |in[.<('t  by  Mr.  <!.  I*.  Sn»iii.  nnd 
read  before  tliv  Atncrionn  Ruilistit.-iil  Anorintion.  *  Th(>  inonoy 
valuo  ol  the  wutcr  power  iitiljicd  in  the  L'tiii«l  Htutw  ix  toij'  con- 
•Iderablo.  from  the  roiorn*  ol  iho  lonth  Minau<  it  Dp(«ai«  thai 
Id  IfLSO  there  wore  .Vi.tNiO  wntaiwhnntx  and  tnrbincsof  an  as/reiratu 
ori;l30.n(IH  h.p  At  Wi  \wi  uniiiiin  iho  wnlor  power  utilii«i  i* 
worth  £(>,"V>.IJ(M)  H  j'<uir.  Tbu  <'ri>i]piirli>iiN  i>i  the  ruhtiivo  nmounl 
of  wntrtaiiil  xicuin  jKiwer  i"  mtftwtinj;.  Tsltin^  tlio  whole  n! 
the  United  Hi*i«>,  3IJ  per  cent,  of  the  j.io*er  innjil  in  maiinlnotutin]; 
Wna  at  tbal  date  waUir  powir,  and  S4  (wr  cnit.  *l«itiu  ihihit. 

Id  certain  tndatlries  the  proportion  «f  water  power  ittn  ■■rciiii-r 
In  the  iiiAnafacturo  ol  cotton  and  H-oollen  RoodR,  of  pa{ier,  diiH  of 
flour,  iWI.OOO  h.p.  derived  from  water,  and  AIA.OOO  h.p,  dvrired 
troni  «teain,  were  employed.  In  the  North  .\ttantic  division  t  S) 
Wktw  borM'power  iu«  oUllwd  [lor  u|unra  mile. 


DivlMion. 
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Fi|;.  I'Jiaa  ntau  tAk«n  Irotn  Mr.  Swain'n  paper,  which  phone 
that  over  n  oODoiderable  area  uf  Iho  Unittul  l^tutea  die  water  [Hiwut 
oacd  exceed*  the  ateani  poww.  It  nhoiiUI,  however,  be  |Kiiiir«d 
oat  that  in  the deoado  187080,  duriiif;  wbiub  the  totJil  (wwor  iue>l 
liicreancd  41  per  coat.,  0  pel  oeat.  of  the  iuvream  waeduo  to  water 
power,  and  Ol  par  ccau  to  •team  power.  It  ia  ponibiu  that  iiii'ivr 
Um  n«w  oonditlona  now  obtaining,  the  preeent  decade  will  ibuw  u 
gVMiIer  relative  Inoreaaa  of  water  power. 

Aiuerkiai  Mttkod  of  Di'tribntiiin  U'lUtr  Fouitr.  —The  niutiiod  in 
wliiah  water  power  la  dMtrlhutcd  in  Anieiica  to  a  numbar  of  cun 
mmera  ia  alnooet  peculiar  l«  Unit  country  A  wator-powor  coinpaay 
i>  formed,  whidi  underlakoe  tbe  cuiiiitructiaii  of  the  porinanent 
wotkt^aaob  a»  a  river  dam,  duicee,  and  dUtributiiiK  ciinal*^  In 
New  EiiKland  there  are  6ve  water-power  atalioii*  where  more  than 
10,000  h.p.  ia  utilited  during  working  houn,  and  13  Btationn  where 
note  than  'i.'MM)  h.p.  i*  utUiaod  The  water  ia  diitribuled  to  mili- 
owiiora,  who  oonatj'uct  tha  luibino*  and  |iny  a  rcalal  to  the  watcr- 
IMVwer  nodipAny  jmipartloiial  to  tho  amount  of  water  aaed.  Tbe 
eariieat  apulloatioii  of  liiin  ayateni  w»*  at  Pntonon.  Now  Janray, 
where  lbs  ("aMaic  rii«r  furnishoe  about  1,1(X1  h.p.  night  and  duy.f 
At  Lowell.  MaMuohuBolt*.  the  uUlisalion  of  the  water  power  benan 
in  1833.  The  Morriiaac  river  haa  a  lull  ol  3Gfu,  and  furniabeaal 
tin  maiioium  about  10.000  h-p.  durinu  the  utnol  working  liourx. 
At  Cofaooa.  in  the  ijtale  of  Now  York,  the  Mohnwk  riror  liua  a 
fall  of  IOML  It  could  forniih  about  14.000  h.p  during  working 
hoar*,  but  U  ia  only  iiarlly  iitlliaod  nt  iircicnt.  At  Manchoater, 
New  Uasiptiiire,  tlic  Uorrlinoc  ho*  a  f«ll  <tl  Mix,.,  and  fumUiioa  at 
the ninianuinabout  10,000 h.p, duriiif:  workliiu  hour*.  At  IjiwreDCO. 
Uataaobuaelle,  bhe  Ewax  Company  built  a  dam  forinini;  a  fall  of 
SSft.,  and  obtaining  a  minimum  power  of  1(1,000  h.p.  durlnji;  worklnjc 
hour*.  At  Uolyoke.  tho  Uadloy  >'alU  Company  builtadaiii  forming 
■Ul  of  soft.,  and  renderinit  a  poirevof  17,CnO  b.p,  araihtblo  during 
working  boura. 

To  indicate  the  magnitnda  of  aoine  of  ibeao  worka,  it  may  bo 
•tated  thai  at  I.AwroDce  tha  maaonry  nvor  dam  la  900ft.  long  and 
XSIl.  lo  baight-  The  coet  wa«  100,000.  From  ihu  dam  two  canal* 
•Bteod  down  alreaai,  one  on  each  bank,  and  batween  tliMft  canali 
■nd  ib*  river  are  loealed  Ibe  mill*,  occupying  the  Mtir*  river 
On  llic  no<th  pidu  tliv  lailU  ui(«nd  lor  a  diat«iioe  ol  more 


*Stati*ticii  u(  \\'ater  I'uwur  Eui|>loy()d  in  MaDufaoluring  in 
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than  a  inile^  The  cost  of  the  canal  on  the  north  aide,  B,SJWftjin 
langth  and  lOOfl.  in  width  at  (he  upper  end,  was  CSOidrKi.  Tbe 
canal  on  the  aoutb  nido  'J.niMiri.  in  Ungili  and  60ft  in  widtii, 
coat  rSO.OOO.  Tlie  cue  ol  Holyoko  may  bo  dowribod  in  furuewhat 
greatar  detail.  The  whole  of  tbu  fnctoria*  in  the  town  nic  wui  ked 
by  water  power,  and  the  ay*tein  ia  ■Irictly  a  di«lrlbutlon  of  power 
to  many  conanmen  at  a  rantot  alrlctly  pioportiunnl  to  tho  amount 
of  power  u»ed,  although  the  |iowor  1*  aetunlly  ilei-elO|>od  in  tho 
milla  by  turbine*  belonging  lo  the  mdtownem.  The  fiwt  weir  or 
dam  waa  built  in  lS4i.  but  it  wa*  oanled  amay.  A  second  dam 
of  cribworit  waa  built  ia  1SI9.  I»  I88H  an  apron  wa*  oonatruoted 
to  protect  Die  radt  inmedfately  bdow  tbe  dam ;  HDOe  then. 
Mi.  Clomcne  Herschol  •  has  oarrleil  ont  «xten*lvo  repair*  ot  tho 
dam  nnder  condition*  of  lingular  ditTiculty  and  with  great  aacoeaa. 
Tlie  elrueture  U  now  l»ilt.  in  width,  30ft.  high  and  I.OlOfc  In 
lenglb.  From  above  the  UYtlra  Hrct  canal  (uppliee  water  to  the 
highcHl  line  ol  mille.  From  (hoM  inllU,  nflcr  driving  turbine*, 
tho  water  ta  discharged  into  a  eecond  uanal,  which  in  a  mpplv 
eanni  to  u  tocond  Ime  of  inilla.  The  tnil-mrea  ol  thao  milu 
dlachorxo  mln  u  third  canal  feeding  a  ihtrd  Uoo  ot  mill*,  and 
there  Br«  *tlll  other  mi  11a  worked  by  the  water  before  it  rotuma 
into  the  river.  The  [jowcr  now  utIUaed  is  15,000  h.p,  by  day, 
and  R,000  h,  p.  at  niijlit,.     Altoeothor  there  are  about  6S  niillH. 

tVitb  the  grant  of  Inrid  lor  n  itilU  thoro  waa  leased  tlie  right  to 
uBead«6nit«  portion  ol  Iho  water.  A  ■■mill  [wwor  '  ia  defioett 
on  38  cubic  foot  of  wntcr  |>er  KXOnA  on  n  fall  of  SMt.  during  10 
hour*  |>er  day.  This  givo*  about  63  eiTeclive  homo-jiowor  on  lb« 
tnrbino  *hafl.  At  thn  lime  when  Mr.  Henwhul  bocnico  engineer 
(fl   tho  water  onm|>nny  the  wnl«r  wna  uaed  OJli'»vai»antly.     By 


1^^  r>,m  •/  now  —m  tli^  lamm, 
I         I   Itl/tffwallam   vrdqlJAii 


Ytn.   t± 

Introdudng  a  ayatem  of  toting;  the  turbine*,  and  by  MtaUitfaing 
gaagea  at  each  mill  ihowin^r  at,  any  moment  the  amount  fli  mler 
IMAMng  through  Iho  turbince.  great  economy  in  the  nae  of  Uia 
water  wiw  secured.  Tbe  wai«r  ea^od  waa  (old  for  surplus  power, 
Obsonal io>i«  of  tho  amount  of  water  uwd  by  onch  turbine,  and 
^ho  dlRsrunae  uf  the  lutol  in  the  head  and  ti^.rooe  are  made  otioe 
in  the  day  and  once  at  iilghu  Three  intpoctor*  are  engatcod 
exclusively  in  this  work.  From  the  tl ally  obMrvationa  tho  amount 
of  power  used  by  oioh  milt  i«  cidculnud.  A  portion  of  the  jiower 
ia  charged  for  occordinK  to  tho  torma  of  the  loaao  at  n  litod  rontul, 
Tho  bnUncc  is  char^id  tor  as  surplus  |>owor.  In  times  of  very  low 
wntoi.  tho  power  ia  restricted  to  tho  amount  guaranteed  to  tho 

lOKM). 

Htlaiiet  Cont  of  WnMr  and  Suatn  Poiotr  in  ih*  UiiiM  SlaUJi,— In 
■omo  ca<ieM  local  condition*  nre  ao  favnunthle  that  water  power  can 
be  devulo|ivd  nl  an  kIiiio>'I.  nuuiinni  coki.  In  Other  ca«ee  unforoeeMa 
contingencies  huvu  ted  to  okpumlilurM  which  have  made  tbe  ooat 
of  wal«r  power  Buceasive  :   greater,  in  fact,  thnii  Ibat  of   Hteani 

g:iwer.  Mr.  Swain  puts  the  aTeiage  coat  of  rtenm  power  in  the 
lawa,  in  fnrouiablo  localitios,  at  H  jior  horse  (wwer  per  annuro, 
nnd  Uint,  of  water  jiowor  nt  about  £'i  p^  horsepower  per  annum. 
Both  Iheac  eatlinatoa  aii  »a  low  that  it  may  bo  suapected  tliat  they 
are  baaed  raitjier  on  tho  nominal  Mwer  of  the  planta  than  on  Ibe 
average  actual  hnrae-power  naed  tbronghout  tho  year.  Tbo  COtt 
of  w.~''-t  power,  however,  rariiw  greatly.  Mr.  Swain  ataUa  tb»( 
whiK  .u  the  Norlli  Weal  of  the  United  State*  the  oeet  for  Intwert, 
deprooiation,  nnd  water  rtntsl  i«  about  £i-l  to  £3-6  per  hot«»- 
power  iier  annum,  in  New  JerMy  it  If  troin  £IS  lo  £15.     That 

*  "  On  the  Work  done  for  tha  ProaorvatioB  ol  tho  R^rok*  Dam 
In  lOttfi,"  by  Clainena  Herachel,  7Vun«.  Am.  Soc  C^vH  GngfaiMn, 
voL  XV.,  p,  6U, 
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vraler  power  U  aied  at  alt  nt  n  coat  so  large  as  thin  provec  Ihal 
it  iuwadvMitag«aof  convoniencooomparad  with  iiLeiim  power  which 

tfaalanoe  Mine  eaioeM  of  «>»i. 

It  laMiiMiwhatrUttkiilt  to  uriive  Hi  «  pi'Dcijie  knowledj^eof  bbe 

,  OMt  of  waMr  power  in  llie  (crsnti  worke  io  America,  b«oiiu»«  of 
Iha  gnuluAl  wKjr  in  wliiuli  thuy  have  bceti  developed,  and  th«  want 
of  ooiopleM  daln  an  to  the  nmoiint  oipondcd.  Mr.  C.  B.  Emory,* 
wbo  is  probnbly  rnlhor  prupoiMeraBd  in  favour  of  alonm  riower,  fiM 
madetAofoilowing  eauiuulc  of  Uio  coit  of  whI or  power  al  f^wrenco. 
Be  pi^le  t^"  toinl  eont.  of  the  abrunlurAl  work*  »L  Utwronco  at 
£300,000.  end  tho  ]>awor  utilitwd  a*  eqiiivaiJunl  Ui  I3,OOU  h  p  for 
10  hours  doily  titroiifthout  the  ymtt.  That  inalcw  tljo  cocl  of 
■tructurnl  worlu>  £1.'.  4  p«r  horse-power.  The  <>aBt  incurretl  by 
the  roillowiinr*  In  erocUriK  lurbineti,  staicex,  otc.,  tie  puU  nt^ 
per  horw-iKiwer  of  the  tiirbineti  or  £1S  per  nromga  liorse-power 
ftCtuolly  tililiftol.  the  Cuibioeii  \iiAog  itenerully  coaatructod  to  yield 
«urplii«  |H)wor  in  timee  o(  MnerKeney.  Thl*  nuke*  the  total 
•ipeiiililurc  £'.i8'4  per  avenge  liorvo-pawor  ntilleod  tO  Iioura  daily 
Ihrougli out  the  year.  He  kllowj  2|peroonU  for  doprofiation,  I J 
per  cent~  for  lOiHiin,  H  {ler  cent,  for  taxeti,  10  per  cunt,  for  intercal, 
mh)  S  per  cent,  for  workinji  nxpeoM*,  or,  hltoicDtlior.  IT  poroORt 
anthecftpitolcipendituro.  Thii  oMtlie*  the  annual  contoi  aliorra- 
power  nt  Ijtwrcni^o  IM  7  |>er  Hnmim,  which  lie  l&kes  U)  bt  »bout 
tho  namn  rxiti  on  that  of  ftUHuii  power  witli  eoonomical  eugliie*.  a»d 
coal  nt  K«>.  tu  i'^  a  ton.     No  doubt,  liuwaver,  in  mtiny  caeea  wat«r 

Kwer  cnii  tw  utilued  at  a  leu  coot  per  boriM-pawer  than  thai 
lurrvl  ul  Lrftwrvnce. 

Cini.  of  Vfalfr  I'outr  at  Qfnina.  ~  It  apiioani  tbiit  at  (loncvji,  for 
the  lirst  group*  od  torbinen  oiootod.  of  M(l  h.p.,  and  for  tho  river 
worka  then  completod,  Iho  impitnl  c»><t  Hinounlrd  to  iltiO  per 
effective  honio-pownr.  Tbo  jfrnups  o(  tiirl)iiiw  »\ib»ri|iioiitly 
erected  have  coat  only  .£11)  (icr  tioreo  irawer.  Tbo  iixuin  cont, 
when  tho  prcwnt  works  are  conipleloi),  will  Jiinoimt  to  £^7  |*r 
oftcctii'R  hor>o-[iowor.  In  ibiH  uaoe  tlie  wnUjr  poelB  nolbin]^.  If 
we  allow  4  (KTr  coot,  for  ilyprecJalion,  ro|ioira,  ami  working 
expentoN,  and  10  |wr  cent,  for  interMt  on  capital,  the  co^t  |Kir 
horeO'power  pur  annum  will  only  amount  to  £4.  In  tbc  new 
worka  below  Ueaeva.  whore  I'J.'JOO  h  p.  ate  tn  bo  DtitiMxl,  it  in 
eetlnisted  Uutt  the  whole  coal  lor  turbino*  and  luuctumi  work* 
will  amount  to  £00  imr  hor»cnowor  lor  the  iir»t  2,400  h.i*  When 
thu  whole  LnBtallatioti  in  cDtni'IoLod  tho  cnpllal  ooat  will  be  only 
££i  t>er  botvo-powoc. 

tyKHtAUK  01-  WiTim  rowBii. 

The  need  of  utorlnfc  power  derived  Irotn  walurfalli^  arii-m  oiitol 

different  conildoratJonR  from  thoM  wliivb  apply  in  Iho  ciuw  of  Rteaiii 

power.     A  rlvoi'  flow*  day  and  nijtbl  with  an  energy  which   varies 

according  to  the  nonnon  hut  not  from  hour  to  hour.     The  work  to 

be  done  tiocextMrl  ty  vurioe  iti  atnioat  all  onsea.  and   in  mont  cases 

thoro  !■  no  demand  for  work  to  be  done  during  half  the  34  hourn. 

It  no  luettna  of  atoiagc  in  found  a  larfre  pnrt  of  llie  natural  lupply 

of  energy  flown  awny  snd  is  waited.  Bnt  thoro  la  another  rcnaon. 

In  the  caao  of  water  uower  nearly  the  whole  coat  of  the  jiowor  la 

due  to  intoroat  and  dsprccintion  on  tho  ixirmanonl^  worka,  tnnchi- 

nery,  and  slrueturea.  nearly  nothing  )•  duo  to  dally  working  ex- 

peiLHee.     With  uleam  jiowor  only  about  one  Ihiiil  or  liall  the  coxt 

IB  duo  to  )>ermanent  charge*,  and  two-third*  to  hall  nrl«o«  out 

of  waged  and  fuel.     If  the  engine  etom  tor  1^  hour«  out  ot  the  'H, 

OOKI  aod  wages  aro  aaved.  &iid  tiiongh  the  cost  per  ti(ir*u-|ioHur  is 

\  greater.   It  in    only   moderately  increiuwd      But   if   wivler  patser 

inachinory  atom  for  Vi  hours  out  of  thu  34.  there  is  no  sunxiblo 

dlmlnntioii  at   working  «xpeuMn.  and  the   coat  per   bom  power 

ia  doubled.     At  coiue  of  the  Amerioau   water  (nwer  stalionn,  an 

inducORient  1*  held   out   to   coneumcrs   to   work  day  and    nigbt 

fay  charging  a  lower  rate  tor   power   at   nisht.     In   other   uuiee 

the   dlfiiculty   ill   met   by   Blonng   the    nigot  wMor  to   bo  nsed 

by  day,  to  that  the  amouot  of  [Kiwcr  which  cbh  be  eapplled  durin;; 

working  huuni  ie  doubled.      It   will  apgicar.  in  the  ooureo  ol  Lhc^ 

\  leotiuw^  that  one  of  the  most  oharaelenatlc  advantages  of  wat«r 

^'pOwer,Ba  compared  with  itoam  powor,  bi  tJint  the  former  permits 

the  etwwe  of  energy  by  monna  not  coatly  or  difficult.     It  i«  the 

facility  of  itoring  energy  by  rnUing  wal«r  to  elevated  rei>i>rvuirB 

which,  in  (ome  cose*,  makea  It  prDfitablo  to  pump  water  to  be 

lued  afterwards  for  jiowoi  piiigioaep. 

There  are  two  diHi.inct  nietliod'  of  utoririg  energy  in  hydmulic 

bayotome— accumulntiuTi  storage  and  reservoir  stotagOL     FWbapa, 

[m  mporllclal  cooaideratiou,  it  would  hardly  have  nppetwed  likely 

llliat  ft  could  be  profitable  to  puuip  water  lobe  iikhI  lor  power  pnc- 

^0M«.  There  are  omo"  where  it  in  no :  one  ol  tbcao  u  tho  ayitoin  o( 

bfdrBDlIc    Intnatnimion    oritjinated    by   LonI    Arniatrong.      Tho 

Ryatem  of  byilraulic  transmuaion  in   uaod.  and  can  only  bo  inwl 

adrantttgeouHly  to  u*ork  u  groat  number  of  Intonnltixintly  working 

,  Biaohinee.     A  uagle  engine,  working  almost  continiinuHly,  imiup* 

^  Water  which  actnatai  a  great  Dumber  ol  inter  mi  ttontly  working 

motors.     Naturally,  the  Huctnation  of  deiiuind  tor  jiuwor  vurien 

a  ^roat  deal,  anil  aloroge  la  alinoal  OM^ontioIly  neoeMary      l'orhap« 

,  it  is  to   the  invention  of    the  accumulator— a  means  of  storing 

energy  of  praetura  water— that  the  hucccsi  of  tho  aystem  of 

hydraulic  transntlMloD  ts  chiefly  due     Tbe  hydraulic  accumolator 

b  aimply  a  i-oilical  cylinder  with  a  heavily- loaded  plunger,  into 

fwhlch  tho  water  is  pumped  till  it  is  requii-Dd.  and  from  which 

It  ■«  discharged  by  the  deacent  of  tho  plunder.     I.et  A  be  tho  arcn 

ol  tbe  plunger  in  equare  foot,  P  tbe  total   Toad   on    it  in   pounds. 

Then  j>=P/A  ia  the  preaaute  at  which  the  water  is  delivered  in 

pounds  per  Mjuare  foot.     II  A  ia  the  length  o(  atroke  of  the  aoou- 

mulator  pluntrer.  then  A  S  ia  the  greatest  <|iiA»tityol  prwsure 

water  it  will  store,  and  y  A  A  foot-pound*  is  tho  energy  stored 

when    it    b    fully    charged.      Tbe  preeaure  used   in   syatemB   of 

•  "  Tho  Cort  of  Steam   '"ower,"  by  C.  E,   Emery,   Trm*.  Am, 
Soo.  at  Electrical  EaglDeera.  Uaich,  1893. 


hydranlic  tranamismon  la  generally  7501b.  per  K[iiare  inch.  Now, 
one  of  tbe  very  largo  occumulatora  of  the  Iiondon  Hydraulic 
Power  CuTn[>aiiy  has  the  followinic  dimensions-  diamotor  of 
plunger,  'JOin.  ;  stroke,  "Jafl.  At  75(>lb.  |«r  square  inch,  this 
aDCiimutator.  targe  a«  it  in,  stores  only '2 '4  horae-power  houn— 
a  comparatively  ini^igniiicanl  tiuantity.  Tbe  coat  of  tlits  accu- 
mulator, leckoiud  on  tbe  capacity  for  storing  energy,  must  be  very 
large  indeed.  What  mokes  the  accumulator  so  important  Is  that 
it*  rate  of  discboige  is  very  greet.  It  would  probably  supply 
100  h.p,  for  Ij  minutes,  Heoco,  like  the  flywheel,  the  use  of 
the  oouumiilHtor  i*  limited  by  its  coetlineBs  to  meeting  fluctua- 
tions of  demand  in  ahjil  (loriods  of  time  It  cnnnot  bo  used  to 
average  the  variations  of  demand  through  the  'H  hours.  It  I* 
aaperior  to  the  seootidary  battery  in  Ibnt  the  rate  of  Hiipply  of 
Rtorad  enemy  is  not  limited. 

If  A  Boitable  site  can  be  found,  lasontiirs  can  be  built  of  very, 
very  large  capacity  at  o  coal  not  large  tier  cubic  unit  ntored.  Lut 
A  be  the  mean  nrcA  of  tlio  reaoivoir,  n  the  variAlion  of  depth  in 
the  reservoir,  and  IT  tho  height  of  the  reservoir  utiove  the  hydraulic 
niotora  driven  by  tho  ••  aior  (foot  unitf).  TbcD  the  volume  in  the 
reservoir  when  (ult  ia  A  A  and  the  grow  energy  atored  ia — 
GAJt  (H  -  i^l  or  V.Ah  11  nenily.  At  Zurich,  for  Inatanoo,  tbo 
storage  raaorvoir  conimn*  .'J.Vi.<'i'K>''<ibic[f''t  at  nn  elevation  of  475ft. 
attove  the  motors.  It  therefore  stores  ii.'.IM  horvo-power  hours. 
At  both  (ienovaand  iturlch  very  rematkiible  i>od  wtlenaivo  systems 
for  utilising  and  distributing  water  power  httv<i  bt-on  tor  some  time 
in  Buccmful  operation,  and  Io  tlic»<e  attention  will  be  directed  more 
Llian  once  in  tliceo  lecturm.  In  both  cases  the  water  (towing  out 
of  A  largo  lake,  with  a  comparuUvely  email  fall,  is  utilised  to  carry 
a  vctv  conaidorablo  and  valuable  power.  In  both  cneeeit  baa  been 
found  convenient  and  economical  to  uso  the  low  pressure  turblnea 
to  pump  water  to  n  icsorvoir  at  a  great  elevation  and  to  use  tho 

tiunipeii  water  (or  ordinary  motor  purpoMfl.  Oittn  may  be  takon 
rom  the  (iunevu  Inslallatton,  though  tlie  Hotksin  both  coses  are 
similar,  and  both  have  baeti  fltiaiicialty  sncceuful.  At  Otneva, 
the  Rhone  Bowing  out  of  l.uke  Lemaii  has  liy  skiifiit  nrraiiguincnta 
boon  made  to  afkird  a  clear  fnlt  varying  Iioni  Tijft.  to  I'-ft.  At 
(iciiova  there  have  been  erecleil  on  this  fall.  Or  sbOrtty  will  be 
erected,  IS  low  prtesure  turbiiiut,  giving  an  nggragate  power  ol  over 
4,«0<J  h.p.  These  tuiblnes  are  used  primarily  in  pumping  a  supply 
of  Witter  tor  ticneva ;  but  ainco  1871  there  him  grown  up  n  system 
of  using  wftter  from  tho  town  mains  for  motor  purposes  in  Cfcnovu, 
uriil  it  is  an  luiporUiut  accondaiy  function  of  tli<!  low  pressure 
turbines  Io  pump  this  water  used  for  motor  |iur|>oacE,  lo  begin 
with,  it  may  be  jiolntod  out  that  law-p[0?aure  turbinee.  together 
with  the  building  and  ixirmiineiit  works  rctgiilrcd  to  crente  tho 
fall,  are  very  ouatJy.  It  is  desimble  that  to  reduce  the  iiei'inAnent 
charges  on  the  energy  furnislied,  tliey  should  woik  as  long  lioilra 
OS  passible  Further,  the  total  power  fu  mis  hod  is  evun  now 
inaulficiiont  for  the  work  tu  badotie,  and  it  is  neizessnry  that  water 
[jowcr  should  not  flow  to  waste  ;  but,  even  for  other  ronoons,  it 
became  tiei^ssnry  to  use  storoge  ol  energy  before  the  present 
exigencies  nrose.  In  the  earlier  period  of  the  enterprise  to 
m.^intAin  constant  pressure,  in  spite  ol  the  fluctuation  of  demand 
on  tbe  mains,  it  was  necessary  that  tbe  tucbincs  should  bo  con- 
stantly pumping  in  eiCfss  of  tbe  demand.  Tho  aurplua  was 
disrliargnl  tbrougii  n  ruliet  lalvti,  and  iiivotvcui  a  coiialniit  waate. 
To  meet  lluutuiitionB  of  prti(«iirc,  four  large  sir  ves*ois  were  con- 
structed, 5ft.  in  diameter  sn<l  39ft.  high.  With  these  tbe  working 
was  smooth  and  succnssful.  bnt  neomsarily  wnatefiil.  When  tbe 
electric  installation  was  erected  at  (ieneva,  and  driven  by  turbines 
actuated  by  the  pumped  water,  the  neceiuily  of  ntorage  liecamo 
more  evident,.  At  four  hiloinctr«  from  f^enevm  a  site  wna  found 
at  an  elevation  ol  IlQfJft.  above  the  lake  where  a  reservoir  could  be 
constructed.  The  roiervoir  contains  l.Vl.DOK  oubicfcel.  and  scores, 
tbereforo,  :>,57^  gross  horae-powor  hours  of  energy.  Allowing  for 
tbo  loss  at  tho  motors  driven  by  the  WBt«r,  the  efTective  energy 
stored  may  be  taken  at  4, IHO  horse-power  hours.  The  reeervoir  ia 
a  covered  reservoir  of  expensive  construction.  Bnt  it«  coat  does 
not  eicced  i'S^  per  horae-power  hour  of  energy  stored.  It  is  a 
work  re<|niring  little  maintenance,  and  it  hardly  adds  .Is.  per 
tinnum  to  the  co«t  of  a  horae-power  supplied.  On  the  other  hand, 
the  energy  stored  would,  williou(<  it,  have  gone  to  woate,  and  lor 
this  a  t«ntal  hf  obttdned  of  £H  ymr  annum. 

There  is  now  in  London  an  admirable  system  of  hydraulic 
]M)wer  distribution  perfectly  adaptel  to  the  special  purposes  to 
which  it  is  applied,  and  meehanioaUy  and  financially  suoeeasful. 
But  it  is  B  syalom  of  limited  applicability.  Large  an  it  ia,  tho 
number  of  renters  of  power  ia  under  2,(K)0,  and  the  maximum 
pumping  capacity  ol  tho  atntiona  at  preaont  erected  la  \,t*M 
effective  horse- power.  In  tbo  com iioratl rely  small  town  of 
tIenovM,  with  onc-«lKhtletb  of  the  population  ol  l.ondon,  there 
la  a  system  ol  power  ilistrlbutlon  a*  large  and  of  more  varied 
usefiitnaaa  tlian  tbe  system  in  l.«ndon.  There  were  there,  throe 
years  ago,  137  motora,  ngL'ragatlng  2R0  eirective  horse-pewer  on 
the  low-proMure  maina.  and  70  motora  aggregating  1.2N4  h,p,  on 
tho  high  preesure  mains.  The  uae  of  tbo  hytlraulio  power  was 
increasing  at  tho  rate  of  nearly  300  b.p.  per  annum.  Lastly, 
the  power  in  Geneva  is  diatributed  to  ordinary  consumers  at 
one-mth  and  for  electric  lighting  at  one  twelfth  tho  London  price. 
Perhnpa  it  ia  fnir  to  odd  that  in  London  there  ore  '2,(00  gaa- 
engine?,  which  roprosent  a  conaldornblo  aggregate  power,  virtually 
euppUeil  from  a  central  atalion,  Novorlhelcea  motii-e  power  la 
more  generally,  and  more  cheaply.  dlatrtbut«l  in  <>eneta  than 
In  London.  No  doobt  local  conditinns  have  favoured  the  adoption 
of  plana  for  distributing  power  In  Uenava  ;  but,  perhaiis,  it  baa 
not  yet  been  (nlly  raoognfaed  in  London  what  an  advantage 
dieaply  distributed  power  la.  Perhaps,  when  this  is  better 
reecwnised,  means  nmy  be  found  to  make  motive  power  mere 
available  oa  a  putcbaaable  commodity. 
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HANCHBSTBB. 


The  following  are  the  r»)!uI*liou»  for  wiring  nnii  (Slttngii 
in  coDDOCtioD  with  the  supply  of  electric  current : 

Th«  Coipatittion  wiil  not  supply  or  Sx  any  lnt«riwl  fttUn|;« 
bevonil  the  meUc  on  consumer'*  premiMa. 

U  irill  be  nccoMury  that  bhc  vlrlns  an  oonauoior's  piomiMtt 
■bnll  MintoiiEi  la  nutain  nondlUoM  anil  imU,  both  (or  tiie  prot«c- 
Uon  of  tbo  eorpomUon  and  aUo  (or  tli«  pnMetioa  of  tjie  oomifUflier 
hlmwU.  Tho  lollowinK  pn>ti«Suiu,  however,  are  intended  for  the 
protactton  o(  the  Corporation,  althouf^h  they  are  inddentAllv 
benettoiaJ  to  the  iuirticul»r  niQuiimuni,  but  tbo  Corporation  will 
tAka  no  re«pO(uritiilily  in  re>{>oct  of  leotintc  ■  connuntQr'ii  {ironuMa 
tor  hilt  own  proteolion  : 

I.  Kicopl  by  «|ienal  «rr«ni;eBionl,  nob  mora  I^an  80  IS-O-ii. 
lamp*  may  bo  Hupplieil  at  l«»  volte  from  a  «iu;le  pair  of  lervico 
tenniMUa.  When  oiure  liuhla  ore  to  be  eupiiliei).  they  nnut  bo 
(lit-ided  betwewi  difTurant  piin  of  the  fivo-wiiD  eondnctoiri.  If  ihui 
rale  it  (leunited  Iniin,  tliere  ii  danger  thut  the  prowuro  of  tli« 
■apply  wjU  not  be  no  oDtfonn  ai  it  kIiouIiI  bo. 

3.  Ml  conduotom  muiA  be  proUy^tnl  by  cut-niila,  nlilcli  miint  be 
oompotent  to  cut  olTtho  current  if  ll>i«  oiciwIh  tUa  nonnnkl  uuirenb 
by  90  percent.  U  rouil  bo  im|i(i>uilblo  lor  en  arc  to  bo  maintained 
betwoon  tho  lArmlaab  of  any  cai-out, 

3.  Ho  »wltcho*  niuHt  be  ko  coustnictod  Itiut  Ihoy  do  not  heat 
B'tth  tbo  lull  cnriont ;  tbat  it  i»  imponribl^^  for  llicm  to  rematn  in  n 
IMeitlon  betwouii  full  nn  and  full  oil;  ond  tliat  it  ■■  impomiblo  foii 
an  MO  anAvc  any  i.-irciim«lanixii  to  bo  iDUntaiood  on  tho  nwiMdi. 

4.  Before  ukint;  on  aoy  coaiutnar,  bin  nrcmiw*  will  bo  tented 
(or  inflation,  Knd  they  uill  be  tcitod  from  time  to  Unto  to 
aaeectain  tltat  the  tnanlation  bun  not  deteriorated.     The  BonnI  ol 

LlVede  rB(|uire  that  nny  connumci  wlic«o  luoutation  fa  leM  tbun 
lOlOOO  obmi  iliikU  bo  out  oH,  and  tho  (liirparatioii  incur  reepouMi 
tnlily  by  nctilocting  to  cut  off  «iich  oon«utnor.     This  ii  not  eulli 
eteac  iniubuion  except  in  tlie  caaee  of   very  lar^  conmimerm,  and 
tho  followlnit,  wbtch  i»  t«heii  from  the  l*h>rnix  Fir)  Office  Rolee. 
Biott  be  adopted  : 
"  Ii)   aoy  eleotrio   lixbt   InHtallnlion    in   vhich   tho  current   i> 
oootiuuoua,  and  ban  nu  K.M.F.  of  300  volt*  or  nnder,  tho  iniuk- 
UOD  reeistance  over  the  whole  ineCallntlon  tihoald  not  bo  below  tho 
following  : 
IniUtUfttton  of       ij  ttjjhta SOO.OOO  ohma 
„           „        50     SSO.OOO    ,, 
L              „           „      100      , 125,000     .. 
■              „           ,.      300      , 25.00U     „ 
~              „           „  1.000      ::. 12.i00    „ 

"  Whan  the  lit^hu  aro  prupurtionate  between  tbe  above 
number*,  tlien  blie  lomliiliuu  reewanee  Bhould  be  eorreepoodingly 
pcoporbiooate. 

"Tbe  iiMulation  rtMistnnoe  of  tlie  lopentc  circuit*  of  tho 
Imtalhition  should  aI«o  bo  taken,  and  •hould  be  in  occonUnoo 
with  Ibo  above  table.'' 

In  caee*  wbete  Ibo  aopply  is  at  rooio  tluui  200  lolta,  tlio  iniiuln* 
tlOD  muet  be  doublod  in  eooh  omo. 

All  wiring,  oloRtrlcal  flttinKo,  nnil  uppliance*  of  ovory  deecrfp- 
tion,  tltuntoon  any  premlio*  Intetidwl  to  bn  uaed  in  uuoneolion 
with  the  Kupnly  ol  electricity  from  tbo  Curporeliuii.  miiBl  be 
approTed  by  Uie  Corjioration  or  their  aulhoriM<d  oOicitr  before  the 
inal^lallou  in  eonneoied  with  Ibu  electric  couducluti  belonginK  to 
tiie  Corporation. 

Tbe  Vorpontliuu  du  not  onde(t«ke  any  [oepontlbiUty  (or  the 
affieiency  and  |jTOi<er  otuuution  of  any  work  on  coii«nnicr'> 
prHDoeea.  Tho  iiiii|wcitiua  nnd  iniiulat-ion  tut  in  made  (or  tbo 
parpoee  of  tlie  Cutporaiiun  only. 

M  inetallation  nill  bo  cocinocied  to  tho  atipply  conductor*  whoco 
wiiee  are  hung  in  a  lonipornry  or  loo*c  manner,  VViro*  under 
floor*  are  not  deeirnble.     Hl«plea  ehould  not  bo  uMd, 

Tho  Corporation  will  convoy  their  electric  coiiduclort  through 
theoatet  wall  of  buildinifii  to  be  nopplled,  nnd  lermiottte  with  e 
inel«r  at  n«uitAbln  iHMltion  to  be  determined  by  the  Corputntion 
anciiteer;  and  niter  the  eon nection  haa  beeti  made  uo  alteration 
ahall  t*ke  plaaa  until  due  ootico  liaa  btieo  giveD,  othotwiie  the 
enuuly  ia  liable  to  be  atoppad. 

Tm  oonaumer  mu*t  icivo  not  lent  than  18  houn'  notice  to  the 
CotpomUon  in  the  event  of  bein|E  doairous  of  havinic  tho  meter 
remoted,  and  shall  in  ua  way  intenore  or  tampor  with  the  motor, 
the  C'or|Kirntion  being  empowered  to  withhold  tho  nupjily  upon 
Ittfroction  of  this  rule. 

InapoetioD  of  molcn  will  be  miulo  periadlcnUy. 

Tbe Cbrporation  impocioi  i^  ontitlod  (o  free  aooeaeat  all  ceejwu- 
•bie  ttmea  to  take  loeilin^  of  ifao  meter,  and  to  ioapeot  or  re[>air 
MIT  work  In  connection  with  tbeir  aerrlce. 

no  raadlnji  of  the  meter  aball  be  taken  no  tbe  ijuantity  o! 
oarrenl  ueed  in  naoh  riuarter.  Should  the  coneumor  dupute  aucli 
nttdW,  it  may  be  oiBoiaJly  ttated,  and  if  in  any  i|aartcr  the 
■netttU  found  iooorreot,  the  Coniuration  vill  add  or  dcdnct  for 
an^  quarter  only  ;  and  if  the  oDicial  test  certiSoa  the  molcr  na 
correct,  the  coaaumer  ahall  bear  all  expenno  of  tbo  IcaiioK. 

Tbe  attention  of  the  ooneumer  ia  drawn  to  tiio  laat  thnt  usoM  of 
the  6n  inautanee  compMile*  iaano  resuletkoaa  ai  to  Uie  layln^c 
liawn  of  ttketric  lif[ht  work,  aitd  tbo  due  obacrvanoe  by  the  ceii- 
enmera  of  thoae  raf(uUtian*  vhen  the  InMallation  la  finl  laid  down 
will  probably  aave  fubenquent  annoyance  and  ai|iaii«e. 


WeMara  a«d  BrMtUaa  Telagnpk  OoMpwiT.— The   reoeipu 
for  the  week  ended  October  lit  woto  £3,MI. 


BUSINESS  NOTES. 


Kowport.—ThotoloKraph  lyntora  boa  bMTi  extended  to }fanly£la, 

Baatloita,  —The  now  oIKom  ol  tlie  Itoerd  ol  Ouardtatu  are  to  be 
llt....-(iit-Any  lighted. 

Soulbport. — Th«  Town  t^unoil  propOM  to  acquire  tbe  tiBiDwaj 
aystem  In  tbo  boroU|{h. 

OMban  -The  diroctora  of  tho  Vew  Spinnhig  Mill  bare  decided 
to  ht[hc  ilioir  mill  by  elcetripiiy. 

Radcllire.  —  Tlio  IauI  Roiitrt  have  a|i|Ni»te'I  n  eoniroltlee  to 
coiiiwlvt  tliu  iiu-.otioo  of  eloclrii)  li;[htiDt;. 

Tlie  Royal  KxchamBo.  — Uowra.  J-  <i.  Statter  aad  Co.  are  carry- 
Mii  out  tbo  elccirii-  U^flitliit;  of  tho  Koyitl  Exchange. 

Steamor  -  Uxbilos  Tbo  new  Ittty  itenmer  tor  tbe  Lwdon 
rouiity  Council,  liut  "  ilulton,"  i*  lighted  by  olectrtoity. 

Kewi»rC  -  We  believe  that  tha  epeclfleatbina  (or  tho  oksctrio 
ligfatinv'  of  Ne<>-]«rt  will  be  oiiT  nt  tbe  end  of  tlw  na«th. 

LtecriMol  Ororboad  Kallway.  —Tho  traffic  teeoipte  of  tbe  rul- 
wny  for  tho  mvLi  umJiiit:  tiio  Uih  Inat.  omonnlnl  to  mCO. 

Obalfeot  ftt  GUoa  A  turbine  hae  been  Inul  down  to  drit'e  a 
dynamo  nopplyiiiir  curicnl  for  li(,'btin)t  "  Stmton  UFijiae." 

New  Bo«laoBa  -Mr.  Mal«olm  Huthurlnnd  liiu»tartoJ  In  btntlMtB 
na  n  coa«ul1ini,'  ulectrioal  cnj^iiieer  at  ^iTT,  Kath-strUOt.  <JU*f(Ow. 

Ipawleli.  -  A  jiediiou  for  tlio  uiiidlnK  up  ol  tbe  luiu-icb  Bleo- 
tricily  Siipirly  (.'uiii|iiu>y,  Limited,  1»  to  be  hooid  on  the  2Mt  imt. 

Fire. '  A  firo  luu  done  coniiderable  damage  at  n  shop  attached 
to  the  Kennlniiton  fNowntrool]  «loct/ic  atation  of  the  Ctty  and 
8011th  I^ndon  Rallwny, 

Clia«ie  or  AdttreoB.  — Tlie  oddron  of  Meetri].  Bebuodi  and 
Wil««,  l.iintic^l,  i«  now  117,  Queen  Victoria  (treot,  inalead  of  114. 
IJo«'^iii4r  moat,  a»  formerly. 

Boitfard.  -Tho  (.ienuml  <.iiinin!tt(«  of  the  Corporation  hare 
clcciclod  to  [loatponu  tliQ  lurtlier  consideration  of  the  propoeed 
cloctFic  lighting  Bclieme  until  next  year. 

Tannteo-— At  a  iiieelin)(;  ol  tbe  Town  Oouticil  iMt  u-eck  tbe  bill 
of  cE)>vn*ea  tlifit  hull  been  incurred  in  obtalnfnj;  the  prtivMoual 
order  for  tbe'vtectric  light  com [lany  waa  made  public, 

Tnpa  —The  elcetrioal  Odviuaor  to  tho  CorpornttOn  ol  Rrlifblon 
hoe  H  vaotuioy  for  an  nrUded  pujiil  at  tbo  boroiijth  eloctrleity 
works,     AppTioationa  to  be  eeaib  to  tho  elet^lrioal  eoginwr. 

Bnll,—  The  Hell  Corporation  nrn  prepared  to  take  ono  Im- 
provor  Into  their  electric  liijht  worku,  foi  a  iioriod  of  two  Team, 
at  a  preiiiiutn  of  £30.  Pnrt<iculHr«  iiro  )i;Ivon  in  our  advertlMOnent 
coin  In  II n. 

St,  Paooraa, — The  V'eatry  have  accepted  tbolencUrol  MoMra. 
K.  HouKhton  and  Son,  of  Stroud  Oraeo,  N.,  foif  tba  addlliOQ  of 
new  buiidinga  to  Win  atation  in  Kuiiton  road.  Tlie  tender  amoantwl 
to  CI  876. 

•t.  Janea'a  and  l^kll  Mall  CaaapMty.— Tbo  eloott'la  current 
bold  by  tliis  Company  durinK  tJw  (juarter  ended  t}epl«mb«r  IS  laab 
niDoanted  to  £4,830,  m  a(^iwt  i;5,70:>  for  tbe  oorreepODilillg 
pertwl  of  ISM 

ClMMor. —The  mombeni  of  the  Toim  Council  baii'e  dUoowed  ft 

fin>iio*nl  10  .vtopi.  the  Hi>|>  I'ole  Paddooh  a*  a  eito  tor  an  •lactrlo 
((.'litiiiir  ulnt.lon  lor  the  ulty.  Altar  oonHtderable  <li«ou«rioa  the 
prr)|mMil  wii"  cjurriwl. 

Vooanoy  —  Ap|>li<vi1ioiia  m.iy  he  aent  to  the  woietaij  ol  tbk 
Si-otri-b  Hf.ii«n  t"-Ilnniw  Kioctricity  Coin)inriy,  Limited,  lA.  Hopa- 
•iiuol,  (.•iMguw,  for  tho  jioeitioii  of  manner  ol  the  eompany^  new 
)^noralEng  aution  nt  L'oatbrid^ 

Cloekkoaioa.— Tho  clerk  to  tlio  Local  Bo&nt  hat  r«port4d  that 
tho  Lm'aI  (-ovornnKitit  RoHril  ha,*  uinctioned  tlio  borrowtnn  of  • 
lurthiir  Kiim  (it  t:i,7'>'>  tor  the  romplotlon  of  tbe  publlo  ofBcaa, 
toj-Mthctr  Willi  £070  for  tba  olocirlo  lighting. 

PalK>tea  —Tbo  l.ornl  Ronrd  have  rooelved  lurthor  offer*  itma 
lirinnfiir  proildlnu  olwtilr  ligh ling,  and  Momre.  Harnell,  Bailey, 
Kabbivb,  htew,  nnd  ltri(tj;miin  have  boon  appoiulod  a  apeclal  oom- 
laittuo  to  i^T»al<iuc- 1  b«  whole  «nbj#«t  and  rapoct, 

Aberdeen.  -The  School  Board  intend  to  apply  to  tho  Town 
Council  for  on  oitoQMan  ol  tho  eloctrlc  Itifht  main  nlonj*  Klna;- 
■tiont  oa  far  aa  the  Itoord'i  house,  and  In  that  e«M  to  i^taui 
wtlmatM  for  an  Injitallatlon  of  tlie  eteclrio  HkIiI  in  tbe  Bootd'a 
ortico, 

Dewabnry.— The  Board  of  Cruacdiana  have  roaolvod  to  eI^'C  tlia 
FJcctric  Lightinn  Commiclco  power  to  eonaalt  an  elecCriottl 
ontflnoor  in  roapect  to  the  acbomo  propoacd  for  llehtln|[  lh«  bow 
intirniary  and  tlic  workhooM:.  Tho  oijienao  propoaod  to  be  entalied 
iBiil.oiil  fJ.KX). 

Tolepbemy  between  Barry  a«d  CanUIE— A  anbudiar^  lino  U 
ill  coitrno  of  oonatruf^tion,  and  will  be  comjiloted  abortly.  mCwmq 
Orditf  nnd  liariy.  in  order  to  provide  facilitloa  to  eopo  with  the 
rapidly  Incroailn];  volume  of  lolophonic  boainoae  at  tbo  poet  eQoe 
Ht  Barry  Dock. 

St,  Olave'a.  —The  Board  of  Work*  bm-o  given  the  contract  for 
the  oleciiic  liatiLitig  of  the  uot  oflicc-i.  referred  to  in  our  la*t 
la#ue.  to  Mr.  W.  Mackie.  of  Tumniillatrect.  Ho  ia  alao  UiatalUng 
tbo  electric  Ibrht  in  tbe  now  St.  OInvo'a  Qiami&ar  School  which  la 
Mtig  eroctodui  Tooloy-alreet. 

01^  ft>d  Se>tli  Lemlen  Baiiway  Oeoipway.— Tho  reeeljite  (or 
the  week  ending  October  (.Sworo  1.M9,  neninat  fSOS  for  the  Mm* 
period  hut  yenr,  or  a  docreeao  of  £ii.  1«e  lota)  recelpte  for  the 
■ecoed  half  year  of  tun  abow  an  InorMae  of  £3M  mw  thoae  for 
tho  corrcepwidinii  period  of  180!& 
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PoiwNwL— Mr.  R.  fTyniM,  of  N*wCMUs*iipon'Tyne.  hu  bMn 
kpfwinted  r«iiL(l«nt  ol«cbncal  •ngloMr  to  the  Carporation  of 
Barv.  The  apiioiulTnedl  Iiah  bwn  [nad«ot  Mr  J.  R.  KdjfcMms  aa 
rwlavnl  eneiDMr  mu)  inaiut^r  ttl  lti«  gtiioruUii^  tution  *l  Kln|[ii- 
tou,  M  ft  auacy  o(  £1S0  p«r  luinum. 

AbamonL— At  ilio  oidlmtry  uoullily  inwtlnK  <■(  l1>v  Aborcam 
l^hui]  RoATil  a  lulMr  WM  rMO  [r«in  Uio  Blarfiunvon  Chnmbar  of 
I'radsMkiiu  Uie  Bcwnl'*  oo-operalion  in  MlnlillaliinK  tol«ph<inle 
IfllBHIMffMHltW  b«twMn  Ibe  Eoiibern  &iul  Weatorn  Vulloyi.  Ic 
m*  itMlHtO  mA  lor  |)iirtici>lani  as  t«  co«C. 

BkmaC — Tho  cbftlnunii  ol  ibe  Bcrnet  Ijocal  Ro»n)  hii*  icroiTCct 
from  tha  maQimi^r  to  tbe  Eleotrio  Inelallalion  C«fUi"iiiy.  Uiiilicl. 

•  lattw  Mkiiic  lur  nn  opportunity  to  meet  the  Boiird  to  illnnuiui 

•  Mbame  fur  taking  ovur  the  lighting  ol  th«  Unra,    The  Bo«nt 
fakT4  d(Kii<i(Kl  to  hear  whut  the  comjiany  hnvo  to  iiropow. 

T«l(iittioD]r,  —  Th«  Nutinnal  Tclophoiic  ('ompimy  hnra  mad* 
■rranifDment*  «horoby  thoir  oichnnKW  nt  I'lymouth,  Exutsr, 
TorauBT,  and  Pai|{nton  will  bo  continuoiHly  op«n  dny  and  oiithb 
(inoludhnfl  Saodaya  ^nd  holldnyr),  and  tho  tnink  wire*  botweon 
Ihtwo  ptncca  inll  aluo  b«  alwayo  uisiilitble  (or  coinmuiiieauon. 

W«st  loidl*  aoA  P^DKma  Talosrapk  Compkn^.^Tho  roccipta 
for  the  two  w«alt«  end«il  October  IG  •«[«  £373  leM  Ihun  (or  the 
OorrcajioiKlinK  (leriod.  Kor  tlie  six  monthe  ended  June  30  l»«t  tho 
director)!  reoommond  the  full  diTidend  ou  tlie  lowferenoo  shwea 
•od  it.  per  Bhare  on  ttie  ordinary  ahareiii  atttir  barinjc  plaeed 
£3,000  lo  mtuiv*-, 

BJumadoD.  Camm,  and  Co,,  Llmiied.^TliiK  Camimiiy  baa  boon 
roKialofwl  with  »  vapitul  u(  i^.OOO  lo  l»ko  over  tho  bnalnciwa 
carrtoit  on  At  Leopold  ^V'ork»  nnd  Hobiii  Hood  Work*,  BrielionKo, 
under  the  «tyloe  of  "  Kamiden,  C'-Amm,  and  Co.''  and  ''H.  H. 
Byrne,"  and  to  ourry  on  the  buNnoaa  o(  vire-drftwor«,  maiiufnc- 
turun  and  |pilviuiiiior«,  etc. 

SleelTS- Tannine.  — Mr.  f*  A.  (iroth  ha»  reniotod  from  lilx 
I,ondoii  lulOreM,  3,  Tokonhouiio  buildinj^  E-C.  lo  Orbu.  niuir 
I^uiuiiine,  i?u  itierlnnd.  wliero  hu  hiu  tnkun  the  tocliniail  nis.ank'U' 
ment  uf  tbH  largmt  tnnncry  (iiorc.  wlilEh  is  now  beiuft  enlnruivt 
and  recoQBtructcd  entirely  nccoi-dina  lo  "  C! roth's  myatem"  of 
Uinning  by  aid  of  olortriolty. 

ValmontK. — Tlie  chnimiBn  oF  the  Lichtini;  Coininittee  of  the 
Urban  S&nitary  Aathoritr  baa  reported  that  he  hiu,  in  oumpliauce 
with  the  resolution  iHwanEd  at  the  last  meeting,  r«|ueaiod  Memnt. 
Viwie  nnd  Co.,  etectrlcul  onalneera,  St.  Auatoll.  to  piejuirsu  report 
on  the  eleotno  lightin?  of  E^lmonth  mnln  itrnetA,  anc)  thnt  he  hai 
received  the  raixMC.  The  report  ia  to  be  mnaidocml  by  tho  entire 
Authority. 

SAeredlteb.  —A  Mr.  W.  T.  Baker  haa  forwarded  to  the  Bhorrc- 
ditch  Veetry  planii  and  copy  oi  n  now  icheroe  tor  the  orectioa  of 
baUie,  electric  lighting  station,  and  dnat  deatraetor.  Ho  cUima 
Uiat  there  wan  every  [loaiibillty  that  hi*  aoheina  would  recoup 
it»U  out  of  ita  own  carninir*.  Tho  pbuia  have  bean  aent  to  the 
Electric  Ligbtintc  Committee  nnd  the  Bath*  nnd  VVnahhoufca 
CommimoiuM. 

leUectett.— Kir.  Gay,  the  eiectrieal  engineer  to  Iho  Vcatry,  ia  now 
bueity  etiifAgcd  in  riewing  the  vaiioas  sitea  under  1  ho  eonaldera- 
Iteu  of  tho  committee,  aaaiating  in  the  negotiationa  lot  tboao  aitoa. 
sad  ooouderiiiK  the  quaation  of  diatrlbutlon,  with  a  view  to  tho 
prepustion  ot  a  achenk*  tor  dialributln)!  tlie  UkIiI.  He  will  then 
prejAra  apecifieatlona  for  maina,  jiIadI,  aiid  work*,  and  ji^t  out 
eMimittaa  tor  leena. 

Derar. — Tbeeleotrio  light  hu  now  been  introdnoed  into  tho 
mille  ol  Meetn.  Chitty,  of  the  Charlton  Flour  Milln.  The  premiica 
Bra  fitted  with  126  inenndoioenL  light*  of  l&c.p  ,  whilst  the  outaidtt 
court  and  entrance  yard  arc  illuminated  by  tw*a  of  DO  c-pl  Tho 
current  ia  obtained  from  a  dvnamo  an  tho  promiio,  diivon  by  tho 
onJinnry  mill  mnchinery.  The  iDatollation  hoc  boon  earrbd  out 
by  iSoaan.  Cliriity  Broa..  of  (lietinaCnrd. 

Knflir,  —  Kiij^by  School  anil  the  boariing  hauMBCMineoled  with 
it  :iTv  nou'  lighted  by  electricity.  Adyiiamu.  cnpable  of  generating 
cnrrunl  fut  I  ,'t(JI)  bimtw,  boa  been  aap).>lied  by  the  Bruah  Comixiny. 
and  it  ia  run  by  a  Dowaon  giia<eut;ine  uf  tO  b.pL  DOIttlaal.  Aa 
accumulatorii  have  not  boon  jirovidod.  namallerenffinednd  dynamo 
have  alao  been  put  in  to  run  when  tl>a  load  ii  light.  A  local  tal«- 
phone  ayitem  i*  tugge«t«d  to  bo  provided. 

The  rowlar-WarloB  Cables  Company.  t.bnl ted.  ~ This  Com 
puiy  ia  nuw  rei<ri<-i<iitv(l  by  Mr.  Alficd  E.  i.iarbutt  in  the  North  of 
Bnglsnd  ;  by  Sir.  J.  Vincent  SwindolU  in  Manchoster  and  Mld- 
laadB  diatriot :  and  by  Mr.  Charlea  Pitrkor  in  the  Enaicrn  and 
Soulb'Eaetern  distrieta,  lacludini;  London.  Offlooi  wilt  ahorlty  be 
opened  in  NewcMtle  aa  tho  centre  of  the  Northern  dutiicl,  nnd  in 
BunetiaMar  a*  tJut  of  tho  Mnnehoater  and  Midlnnda  diatriot. 

Temporary  Bleotrle  LIstiUns.  —  Mocsrii.  Vaughnn  and  Brown, 
of  15,  16.  mid  17.  Kiiby  ntreei.  [x)ndon,  B.C.,  have  mikdo  nrraneD- 
mont*  for  lightintt  by  electricity  tho  AKrieultuntl  ITnil  diirlne  ttio 
holding  of  tho  three  exhlbitbna— namelv,  tho  Brewer*',  the  Con. 
laotionera',  and  Stanley  Show*.  Hie  hall  will  be  tllatninatod  with 
60  arc  lampa,  iJio  current  to  be  genonitod  by  n  Breah  dynamo 
driren  by  a  Qll-h.p.  Stockport  gM-ensine  lent  by  Mamie.  BUbia, 
HobaoQ,  and  Co. 

Builev.— A  loiter  iMa  rooil  eta  mootintiot  Iho  Local  Board  laat 
weak  (rem  Mt.  C.  E.  Baker,  Looal  Board'*  Aiaoclaiion.  aakfaig  if 
Uie  Board  oontemplatod  any  paiUnmentiu'y  proceodinp  next 
■eaeion  on  the  aubicct  of  electric  Ileht.  Mr.  Tlnlnie  aaked  what 
hod  become  of  the  KlociriR  Light  Coiniuitleo  that  woa  appointed  a 
long  time  ago.  Mr.  Ijkwaon  aald  it  hod  "  ^n«  oii(>  Mr.  T. 
Caapea  aeid  the  commltiaa  referred  (o  hud  power  to  «uoiid  €20, 
and  Mr.  IjkWMn  obearvad  that  tiwy  ought  (o  be  eutiMiarKad  if 
thay  did  H. 
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Cardiff— The  capetona  at  tha  chimney  itock  eroat«d  to  serve 
the  Cardiff  eleolrlc  lighting  alntlon  at  Canton  Common  waa  laid 
on  Tucedny  by  the  Sliiyor  (Councillor  W.  E.  Vnughau).  The 
ataok  ia  130ft.  in  height,  and  hw  a  diameter  of  13fL  at  tho  top  and 
36(1.  ut  tho  bnne.  It  ia  built  of  Kbbw  Vale  brink*,  wltli  facing*  of 
buff  and  red  pteaBed  brickiL  So  fewer  than  '.MO.OOO  brlcke  and  ^ 
no  loa*  than  SO  tona  of  loorMr  have  been  utiliaed  in  the  oonitrna-  H 
tion  of  tho  chimney.  V 

Roebeater.  ~  \  notice  from  the  Chatham  Electric  Lighting 
Company  un  to  0[H)ning  [nvement*  lo  connoet  Mr.  Bomioao  a*  a 
coitoiner,  wiui  cou«idet^  at  a  meeting  of  tho  Town  Council  but 
wn-k,  Ii  wKJ!  ro'olvod  thM  the  pavementa  mu*i  be  put  Into 
|iro)iF<r  (.■oiidliion  nfler  tlio  exeoulion  of  the  wnrka,  and  that  tha 
town  clerk  call  attention  to  the  (act  il>nt  ihu  nniduntH  due  from 
tho  coinpuny  to  the  Cor^yOralion  are  Ftill  in  arreiir,  and  Chat  Ibaf 
tnuat  be  juLid  at  once. 

BeltoB  —The  (In*  and  Lighting  Commlttoe  of  the  Bolton  Cor. 
gxlraUun  invitu  UmdcrH,  lut  will  be  aeon  (mm  our  ailrcrtiaement 
colniunv,  for  the  -iipplynii'l  cr<«tioii  of  *'»  ilchtmimla,  occiimolalor*, 
connection",  elo.  Sjn-ciliculioii".  ji|jiii",and  loriri*  ol  l«nder  may 
be  obtaineil  on  iip|>licalion  lo  Mr  J.  H.  Kidor,  Ml  K.  K  ,  borough 
olectrical  engineer,  Town  Uall.  Itolton.  TeiiderB,  vndorMd 
" Ijwltoh boards. "  tnu*t  bo  addremcd  to  Mr.  Aldemmn  Miltw, 
chairman  of  tho  above  comnUtieo.  at  tho  <!iu  Office*,  Bolton,  nob 
Inter  than  November  IX. 

Laaeaater.— The  Electric  Lighting  Committee  of  tho  borough 
of  [^ucnnter  invito  tundor"  for  the  ririokwork,  l)Oi[er  iieate,  eto., 
rvc)uir<id  in  the  fixing  of  two  Ijiiicivthire  hoilnrx  and  one  *et  of 
»."recn'»  economiacn  at  the  cleptricity  works.  Murten-etreet-yard. 
rinn*  and  apoclGcationi  may  be  nccn.  nnd  bille<  of  i)uantitiee  and 
forma  of  tondor  obtAincd  on  npplii^fltion  iLt  the  office  of  Mr.  John 
Cook,  A  M.I.C  E.,  borough  aucveyor.  Town  llall,  Lancaator. 
Soaleil  tender*,  endonal  "  ttattlnk;  Boiler*,"  to  bn  sent  in  not) 
Inter  tliiin  0  n  in,  on  Miiiidny,  tho  'JSrii  Inat. 

NavlgBtlen  and  Eiootrlo  Lanaoliea.  ~AE  Kingetoo  on-Tberaea, 
III',  .lolin  Hill,  o!  tho  i;cnor>kl  Kloctric  I'owor  and  Traction 
Cumpany.  l.miitoil.  I'latt'a  Eyot.  Hampton,  wo*  aommonod  for 
liiivliig,  on  July  I'l,  navigated  ilio  electric  launch  "  Flo**hi]d,"  off 
rintt'x  Eyi't,  uii  the  Tliniiioa,  on  the  Oceanian  of  Moloacy  Amalonr 
Kogiiitii,  i>u  n>  to  llll>1^^^<;t  nnd  miiiodaand  interfere  witllin certain 
piuronrini  nu.'U.  uuntrikry  ii^  the  Iiy-law4  of  the  Thnmm  Coiteer- 
vuticy.  The  iiiagii<C(utei  having  heard  the  ev^denco.  fined  Um 
Jefsndunt  Sb.,  and  ordered  him  to  pay  coale  amoanbiDg  to 
C2.  On.  8d. 

Benrnenontb.— Tlie  town  olork  reported  at  a  meeting laeb  weak 
thnt  the  board  of  Trade  had  oonMnled  toentertainlheapplioalion 
of  the  Couacil  lor  n  Uoenee,  and  that  tl>B  (oriaal  appUcatien  and 
dei>oeitahiulb««nmado,andthclicenBomightbeeipootodto  boiiaaed 
in  from  throe  tofour  month*' lime.  At  the  name  meeting  tho  *urvoyOr 
pi-eaentcd  to  tlie  IVrke  Committee  n  re|>ort  eetiniatlng  the  ooet 
of  Illuminating  the propoied  fountain*  in  tho  garden*  by  olactriolty 
nt  i*^H.  II*.  eoch.  The  acheme  wim  referred  bni^  to  tltacouuoitlaa. 
A|>pllcatlon  ia  to  bn  made  t.o  the  l^eoil  (iovarnmcnt  Board  foe 
twncliou  (o  borrow  iIJUO  to  defray  the  cui^t  of  providing  meana  of 
coinDiunication  between  the  members  ol  the  Itru  brigade  and  tho 
fire  elation. 

LeamlDKton.  — Tlio  Telephone  8ub.Committ«a  raported  at  a 
meeting  liut  week  thnt  Ihuy  had  oon*klared  the  queetion  of  pro- 
viding ujleplionir  oominuniontion  between  the  vaHoua  Corporation 
oltioe*  In  the  borough,  and  linil  IiihI  an  interview  with  thenuutagar 
uf  the  Nuliuiinl  Telephone  Coinfieoy,  who  attended  their  meeting, 
and  stuteil  thnt  the  Cor|iuratian  were  entirely  clear  of  hia  com- 
iMiiy,  iniwuiuuh  on  do  ogrecinoat  had  been  entered  Into,  but  that 
he  wae  prepared  to  reopen  the  queation  if  dottrod.  The  aub- 
coininitCoe  nave  inatmetM  the  town  clerk  lo  aaoertaln  tha  coat  for 
the  Council  to  have  the  l«lophono  pinnc,  etc.  In  thalr  owb  hand*, 
no  tliat  it  ahall  belonif  oxnlualvely  lo  the  Corporation.  Tha 
('■ouneil  hnvo  agreed  to  tiila. 

Sanibaad.  — The  minal«  of  the  Uighway*  Committee  of  tho 
Town  Council  of  the  Mlh  ull  contained  a  nolo  to  tho  effect  thot 
the  town  clerk  be  inatructed  to  reply  to  a  letter  from  MeB*ri. 
Crouipton  nnd  Co.,  enquiring  wholhor  the  Corporation  would  con. 
aider  a  propoaal  for  lighting  aome  of  tho  principal  atroota  with  arc 
lamp*  from  tho  oxiaiing  electric  iilant  at  tho  pier.  The  Town 
Ooanoil  have  cm|iowerGd  tbo  HIgnway*  Committee  lo  invito,  by 
advcrtiaomont,  oSora  to  undertake  nnd  carry  out  the  |iower« 
vraiod  in  the  Coriwratioii  under  tha  Southend  PUectiio  Lighting 
Order,  lH!>l,  ajiocUl  regard  being  bad  to  the  eyeiam  of  lightioig, 
the  niaxiniuni  chargae  to  oonaumars.  Mid  the  time  for  which  any 
contract  for  the  purjioea  or  deed  ol  traoafer  ehoold  ruo. 

Tendera  fOr  Wlrln<.  --The  chairman  and  board  of  manogemenb 
of  the  Midland  Deaf  and  Dumb  Inatitution.  FriarBnte,  Darby, 
invite  teodora  tor  tha  wiring,  ptoviaion  and  fixing  of  tha  electtio 
light  fitting*,  tho  alteration*  toaxiatinggoafittlogawhore  required, 
and  tho  oi^acworiea  of  the  wliole  or  any  ol  thoae  tor  the  olactrlo 
lightjnii  of  the  lontitutlon.  Copy  at  the  apacUicatton  and  form  of 
tender  may  bo  obtained  on  and  attar  tlio  Ztrd  inHt.  (torn  Maaars. 
Braoawell  and  Harria,  ot  (^  Uraat  <:«arge  nireet.  Weetauaeter, 
fiW.,  or  troin  Mr,  J.  E.  Stewart,  ilie  reeidonl  engineer,  at  the 
Corporalton  Elaelric  lighting  StoUon,  Silk  MUl-Une,  Derby. 
Tender*  to  be  addraaeed  to  Ibe  ctuiirmaD  of  the  board  d  mnnogO' 
moiit,  nnd  delivered  at  the  ebuie  inatitution  on  Monday,  the  6tb 
November.    Full  particulars  ore  given  tn  oui  odvertiiing  column'. 

LldhUog  Rabber  Werka.-Tho  Para  robber  work*  of  Moaara. 
J.  E.  Ilopkinoin  and  <*o.,  at  Wc*t  Iirayton.  have  been  Ughlod  by 
electricity  bv  Alciur*.  Cathcart,  Peto,  oad  Radford.  Tho  current 
i*  genomtca  by  a  dynaiao  drii-en  by  a  hebbII  Taagya'a  steam- 
•ngine.     The  dynamo  1*  capablo  of  avpplyiog  ourraiit  to  W  or  90 
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16-e.p.  Im»jm  at  a  fircaraia  of  100  volu.  From  tbo  cwitobboard 
titrae  Itghtintt  <nrciiiu  run  to  (scd  tbo  ll|{t>ta— two  to  tbt  (octoir. 
knd  one  to  llie  otttoo*.  an|[iiiaorinK,  u^d  jiAckEng  roomA.  Tha 
Sxxitign  nand  In  tli«  laclonF  itra  of  iwo  kinds,  (be  intijorlty  b«lng 
plain  pandiuiU.  Tbo  oLlier  atvh)  ol  lillinfc*  oK«d  a  one  made 
Mp«cUIIy  bv  M«Mr>.  Caihcatt,  Wlo,  and  RaiJEord  tor  lue  ■□  mill- 
ll|tlitiu|;.  Tlie  iiainbcr  of  liKhta  in  tbo  factor]'  oiHMB  uid  out' 
builrfiiiK*  it  ctuse  on  &  bundred.  Accomulaton  nro  uoed  in 
coujunolioa  with  tlio  dyniiaa 

Lkoark.— At  a  iiivoLini^  tant  WMk  of  Uie  CouoCy  Couneil,  Iba 
ctork  laid  httnrti  lb«  nieeliDgit  communicntion  from  tne  Caledonian 
EUcttw  i>(iii[ily  Company,  Limil«d,  intimaiing  tbat  they  intmidwl 
to  ii|>ply  la  t)>e  Buonl  of  Trwle  for  a  provUiooal  order  (o  outhoriiie 
lb«ii)  t«  supply  eloolticily  for  all  purpOMo  witliin  tbo  distrtat  and 
unn  oomtTiaMl  in  the  porinh  of  Blnntyio.  and  anltiriK  the  coniant 
at  Iht)  (flinty  Council,  ll  wan  ai(<^<^  t'^"''  '"  <'>'>  nbunco  of 
infbriDAljoii.  and  in  view  of  tho  fact  that  wh«n  uilm)  tnr  it  hwl 
not  been  t(it>ni>  tbo  Conncit  nwolrod  la  decliiie  (o  (trant  conMint. 
TIm  Coaneil  nmtoint^d  n  commiltev  to  oonsidor  «ria  r«porl  ugxiii 
Ibe  proaenl  t«lepbon«n»t«iii,  nml  Iba  beet  meonsol  twouritiK  lui 
elBclenC  nnil  econoniioHl  (otophonia  (ervioe  (or  the  bennlit  ol  the 
public  nnil  for  Ibe  adminiitlrativa  d«|«rtinenta  of.  the  county,  and 
of  firot«otiug  tbo  ooinmuiiity  iu{aiiiiit  Uie  liiMulvMttAseB  of 
monopoly,  with  power  to  oonfoi  wilb  olhor  local  aulhoritiea  on  the 
mibject, 

Blrkaobaad. — Several  moiitha  ago  the  Town  Council  nitoptwl  a 
rMolulioii  in  favour  of  aarr;in|t  out  the  provinioni  of  tbe  clootrie 
K|{blLng  order,  and  a  nub  committee  wru  ni'immtol  (oconnidcr  the 
MMl  meana  of  laytnii  down  n  lyitom  »f  oUntrio  lightinf;.  Tbii 
committee  onKoKod  Mr.  Sboolbrod  and  Dr.  Ilo|>kiniOD  (Londiin) 
forepart  on  tbc  boil;  raonn*  of  lluhtinj;  the  town.  Thow  oiperU 
bavo  now  preaonted  thoir  r«|ioiU,  In  wbinb  they  itato  that  thny 
conaldor  no  uroAl  (llllicoliy  nniilrl  be  met  in  doinu  thti  Hork  olh> 
ciontly.  but  oiTinK  to  tlio  utinuiflin^  o)mmet«r  o(  Uie  ilislrict  the 
oo«t«auUl  bo  oaiiwlile ruble,  hiki  thi«  in  vaiiouMlv  eatimated  al  from 
£1.'>,0(HI  TO  i'4<l,(HN).  Tbt>  ciib-L'omiQitteo  now  think  it  advisable  to 
inlerviiMv  Mr.  ^^bol)lbrvll  unil  llr.  llopkinDon  uenmni^l)'.  but  by 
RjHii)  nieinlwrt  ol  the  Corporation  tbe  quatiuii  is  being  rniMid  aa 
to  H'lietliei  It  would  nut  fur  the  present  be  advijuble  to  lot  the 
malt«r  raat  :  or,  on  tbe  other  hatHl,  permit  a  private  coiupany  to 
undertake  iJie  work. 

We*l«D-iapor-Mara.  ^At  ft  ooiU'iiitl««  iiieetin);  of  Uib  Town 
Cointixiutonara  im  the  :tnl  iiisL,  Mr.  Hammond  atl«n<ted  and  Inlly 
•ipbilned  the  ailvaiitHt.'ew  to  be  derived  from  elvolrioity  for  lichtin;; 
tbe  town  and  other  |iur]io>«s.  The  committee  ndjournnl  the  sub- 
ject for  further  eonsideralion,  A  tett«r  wan  rend  nt  n  moi-lini;  of 
the  Commifsfonere  last  week  from  Mewr*.  Ilorbort  and  Small, 
eleotrie^  en^inoerft.  of  Hrirtol.  eivintr  grntuitoun  informntion  in 
■MM  Uie  Bount  ^huuld  decide  to  bniid  over  their  riKhl  In  a  private 
company.  Mr.  l'biUi[>a  thoug^ht  thn  question  ef  rinclrirni  lightinK 
for  Iho  town  ihoiild  be  aoiioutly  tiiken  in  band.  He  wnnld  propono 
that  a  ipccial  innntEnt'  nf  the  whole  Itoiurt  be  Iwld  iit  an  eiirly  iliile 
In  ordor  bhnt  linancial  matten  iu  connO'tiun  with  the  pro|>o>w(l 
tchenie  ml|{bt  be  diacuMed.  Mr.  IVthiuk  thoui;lit  it  wo-  the  iluty 
of  the  •ab^mialtlee  to  examine  and  rDjurt  an  to  the  linnncial 
<[iieMlon.  Ue  lhou);bl  It  mnild  be  much  better  for  Huoh  a  coutne 
U>  be  edoptcd  lliao  to  refer  tlie  matter  to  the  whole  Board.  The 
CtiBirmsn  (minted  out  that  matt  of  the  membcni  were  on  the 
Fiaaooe  Cammiltee.  Mr.  I'hilltp*  then  withdrew  bin  pro|K>*ition, 
•nd  (b  was  Mcordingly  decided  that  the  matter  ihould  bo  cnn- 
•iderad  at  an  early  date  by  the  rommiticc. 

VUnuwth  — The  Works  Coniinitlee  of  the  Town  Council  rccom- 
tneadM  lest  week  that  application  be  made  and  all  nocDSBiry 
prooeedinge  tuhen  in  the  next  nenion  of  I'atliamcnt  to  obtjiin 
|)0«ere  aulboriMn^-  the  Cflrporation  to  lupply  electricity  within 
the  boTDugfa  of  flymoutli.  Mr.  Jinkinn  hnving  moved  the  adoption 
of  tbe  report.  Mr.  Baxley  aakod  for  further  information  oa  to  the 

Sroporal  toobtatn  fiowere  to  supply  oiccLrtPJi}- within  tbo  borout;h. 
!r.  Kerxrill  mid  the  Klectric  f.i|[liiinK  Udl  would  onlv  con'/  tbem 
about  i;iOi>.  and  it  would  protoi^t  them  a^^nliiot  nutatder*.  Tliey 
might  re<iuire  cloptnciiy  in  connwLion  with  their  tramways.  He 
hoped  tbo  Counoit  Kould  imti*  tlio  reaolution  ho  thnl  they  miuhl  be 
pat  on  an  mguithty  with  other  nnd  anial'sr  towns  which  hud 
obtAined  tho  naine  jiowerti,  Mr.  Kond  aaiil  they  were  hojieful  Ihnt 
at  some  ttin*  the)-  would  be  able  to  provide  their  own  power  fur 
electric  Iljihltnc  in  eonnection  with  the  wa(«r  supply  aa  saggrstcl 
In  the  report  of  the  wnMr  unt^ineer.  The  M'ntei  (  ommittee  would 
support  them  in  what  waa  sug^eeted  with  re^pird  to  clectiii?  ''ff^*' 
inc.  Mr.  I'ethlok  agreed  that  tbe  town  rtiould  be.  it  poialble, 
lifted  by  eleetridly  i  amd  tJie  Mnnor  it  waa  done  the  bnttcr. 
Tliey  h[id  abundance  of  water  to  provide  tho  electricity,  or  tor  any 
Otber  pur|x>^e.     Tho  zcport,  wcu  adopted. 

Braalllui  Submailao  Telep-aph  —The  ordinary  general  meet 
ing  otthi»<.'oni(i«ny  vtiv  boll  I  un  Wvilnusday  at  Winchealer  lIou>e. 
Sir  John  Pender,  who  prtoiidol,  remurked  that  the  receipts  for  tho 
hall-rear  hftd  been  £106,860,  or  a  decieam  of  t'7,0S2  compared 
with  those  for  the  previoun  half  year.  nltbou|[h  the  diminution  ol 
bheir  iooome  had  been  only  f  5,010.  In  tho  halt-ycoj'  under  reriew 
they  had  carried  about  .'(..'SUO  moi-o  ineMuwee  willi  South 
America  than  in  the  previoua  lii  month*,  alcliongh  tliey  iiftd 
reedved  £7,92il  leu.  Thi*  woji  owlns  to  a  teduotion  in  the 
tariff  of  chorsea  from  April  1  leet,  aniT  to  a  further  reduction 
In  the  exRhaoicc  value  of  the  Brfttilian  siliec  currency,  the 
Talun  of  the  mllrei*  haVlnt(  aveief^ed  in  the  half-year  12^  as 
M;ainet  l.ljd.  in  the  previous  half-year.  The  total  expenditure  for 
tbe  eix  months  hod  been  £10,580,  or  £16,011  more,  Thi*  wan  a 
lt,rg«  inoreaae,  but  it  had  arisen  &om  on  exceptional  atate  of 
things.  Id  the  preeoot  half-year,  wbioh  was  now  more  than  hall 
expind,  tbey  bad  had  no  expeaditnrs  on  npaire,  and  ha  hoped  that 


tbey  would  be  able  to  ro  on  for  some  time  without  toonrring  any 
further  outlav.  NotwitoetendiaK  the  large  eiiMndltuie  referred  lOi 
they  were  able  to  pay  the  same  dividunJ,  nltooitKh  tbey  were  nob 
adding  to  tbo  leMTve  fund  to  the  aame  extent  that  tbey  bad 
hitherto  done.  He  concluded  by  moving  the  adopllon  of  the 
re|wrt,  which  wm  carried. 

Terk.— The  Streets  and  Buildi.ig?  Committee  of  tbe  Corpora- 
tion have  viiiied  SL-arboroHfrh,  at  the  invitation  of  the  Hon.  C.  A. 
Faisono,  for  the  purpoieot  inapsctinK  the  instaTUtion  of  the  electric 
litht  b)  Mes*r«  Vnrtona  and  Co.,  of  Ncwcnatlo.  for  the  Boarborouyh 
Electric  Supply  Company.  The  oyatcm  adontod  at  Scarborou)[h 
is  one  of  '.be  elx  which  have  boon  sefectodout  ot  a  number  of  othere 
by  the  York  Cor^ioretlon.  The  member*  of  tho  committee  wers 
met  by  the  Hon  Choe.  Pareons,  Mr  A.  A.  C.  Swbton  (naoaginR 
ditcctori,  and  Mr,  0.  S.  FMk  (resident  engineer}.  The  depitta- 
tioD  u'afl  first  shown  a  transformer  sub  ntntlun.  a  number  of  which 
nro  pl.ice<I  at  convenient  iotervaU  tbtouj{huul  the  town.  Tlui 
oammitt«o  bIao  viewed  one  of  the  function' box oa,  which  are  placed 
nt  diat4inooa  ol  about  SO  to  7U  ynrd*  aamri.  They  were  then  driven 
lo  tho  stAtlon  on  tho  Soamor-roiid,  Tbo  plant  hero  is  eo  arranged 
tut  to  be  interchangonblo,  tho  two  >team. turbine  alteraators  beinjc 
(.■ftfiable  of  running  jointly  10.000  K-c  p.  Incitndafccnt  lamps.  The 
committee  llieti  procoedod  throu^'h  the  town  end  insjicctcfl  tho 
various  shops  where  the  eompiiny  li(i>-e  made  ins(*llfttioin  of  tho 
electric  light.  At  niKbt  the  deputation  and  sereral  d  I  rector*  of 
the  local  company.  iticludiMi-  the  Mayor  |Mr.  John  l>»le).  Mr. 
(i.  I.  Itcoforth,  Iilr.  (•,  Alderson  Smith,  and  Mr.  J.  Hall,  were 
ontnrtainod  to  dinner  hy  the  Hon.  ( '.  A.  PareonB  at  tho  Orand 
Ifotnl.  tho  ex-mayor  tl.ieot. -Colonel  Steblo]  presiding. 

Bi^(el.--Mr.  C.  Wille  prteided  over  the  proceedinip*  of  the 
Elcoirical  t^ommitleoof  the  Town  ("ouncil  on  Friday  of  Set  week. 
Over  40  ikpplicaLionn  wor4  recuived  for  the  ap[iointiDent  ofanifllant 
nnj-inccr.  und  Mr.  llanFioiii,  row  enj^iigetl  in  electrical  worite  at 
Kiiw'^nxtlo  on-rync.  was  .•elected  for  tbe  post.  Several opplicatieaB 
fur  bj{ht  nt  short  diHtflnrc*  beyond  the  area  wore  conaideicd,  and 
it  wiu-  o^Kiod  ti>  Kuppty  the  I  athodral,  St.  John's  Church  (City), 
mid  Brui'liiKuid  Itaptlut  Chagnl,  on  the  applicants  Klvlaic  tho  uaaal 
^unntxUio.  Koiiio  ilnlay  hiui  aiiiieii  over  tbe  street'- lighting,  on 
iiccount  of  the  iHinpe  not  being  rsady.  ijome  diseuseion  look  pla£« 
with  [vfvreiice  to  uueslioni  that  wer*  aekeil  at  the  iHSt  meetlag  «f 
ibe  Council,  and  the  engineer  (Mr.  Kapp)  explained  that  It  waa 
cmtomary  and  prudent  to  lay  down  only  suffioiuDt  plant  for  the 
nroa  determined  u|wn,  and  then,  if  oKtennions  were  resolved  on,  to 
provide  further  machinery,  el«.  The  committee  talked  for  a  con- 
aidarablo  time  about  allowint!  engineering  pupils  or  improvers  lo 
bn  tnknn  at  the  works.  A  majority  of  the  committee  were  againab 
the  i^iij>iiii?Ft  taking  improvers  at  prom  initio  as  a  lort  of  penjuieito. 
A  r<<*nlutJoii  was  jiropoeed  that  tlio  ct>j;iii<<ei'  should  be  allowed  to 
tnke  improveis,  but  it  was  rejei'Uul  by  live  votM  to  three.  Mr. 
ronrKon  gale  notice  of  his  intention  lo  move  that  improvera  should 
be  taken  without  premium  for  two  j-oais.  the  Corporation  getting 
the  benefit  of  tiieir  rervicca  in  return  for  the  exporietioe  olfered. 

WIndeer.     .'Vt  n  meeting  of  the  Town  Council,  r^uncitlor  Dyeon 

liiut  i;ivcn  notice  of  motion  "  That  this  (Council  loiucal  the  Board 
of  Trad«  o  revoke  the  provuionaljirdor  (fronted  lo  tho  tVlndiMt 
Lis" 


and    lliHtrift    ICIectrtc 


Comimny  j  that  the  Council  do 


apply  T,<i  I'lic  Itonrd  of  Trnde  for  a  iirovEsicnial  order  for  Windeor 
iind  Eton  ;  and  that  a  cocuinlttee  Iw  formed,  to  l>e  caIIwI  tbe 
Electric  Lighting  ConiinitI«e,  to  consider  the  whole  i^aostiun.  and 
to  report  from  time  to  lime  to  the  Council  on  the  subject."  Arising 
when  the  time  tor  the  matter  to  be  brought  forward  atrireJ. 
Councillor  DyMin  ssid  at  a  meeting  limt  week  thnL  nince  he  gave 
notice  certain  nuc^tioni^  bod  Mirung  up  which   icGmed  to  alter  the 

Sybase  of  tbe  whole  thing,  and  thou^b  bo  did  not  at  all  dooiro  to 
o  anything  or  say  nnythin)!  but  what  would  loait  tbo  Council  to 
suppose  that  ho  believed  that  for  the  order  to  be  revoked  would 
be  the  best  prooocdinu,  owin);  to  what  hnd  arisen  since  he  gave 
notice,  be  felt  ho  shoiild  only  bndolng  Ida  duty  to  those  gentlomon 
who  were  intorostod  In  tho  late  coiniuiny  when  he  ueked  |ierinia«ion 
for  the  motion  to  stand  over.  It  anything  hod  been  done  by  the 
I'ouiicil  it  would  have  to  bo  done  l>efure  November  i  but  he  did 
not  wish  in  nny  way  to  force  the  gentlemen  who  were  grappling 
with  (ho  tat«  oompHiiy,  The  durk  asked  whether  Councillor 
Dyson  would  withdriiw  allii;>e(ber,  or  only  till  the  next  meeting  of 
tho  Council.  Councillor  I>)*H)n  said  he  would  give  notice  if  be 
intondc-d  to  briii|{  tlio  motion  forward  again. 

naJtrajc.^Tliu  •chgino  of  the  Town  Council  for  expenduiB 
£.10,000  oil  electric  lighting  baa  been  apnroveil  by  the  Board  M 
Trade.  Since  the  application  was  made,  tho  Ualifoi  Uatu*! 
Electric  Light  and  Power  Company,  who  have  met  the  rcquiiv- 
montii  of  tbe  town  for  Kovoml  years,  haveannoanoad  tliat  tbey  will 
fllsoontinue  the  nupply  of  light  on  November  IS  next.  At  a 
ninoting  taat  week  of  tho  consumers  of  tlio  light,  pnolded  over  by 
Mr.  Needliam.  piosidont  of  tho  Ilaliiaz  Drapers'  and  Hosiers' 
Axsociation,  several  speaker*  suied  that  serious  in  convenience 
would  be  caused  by  the  withdrawal  of  tlie  light,  especially  at  this 

Sieriod  ol  the  y^''-  Subse(|uently  a  deputation  waited  on  tbe 
'ilectric  Light  Committee  ol  the  Coruorntion,  ao'i  urged  thero  to 
arrange  with  the  Company  for  the  light  to  be  continued  until  the 
Cor|>o<  ntiuii  were  in  a  potilion  to  nupply  it  themselves.  Tho  com- 
mittee BtiLted  that  at  yet  they  bod  boDii  unable  lo  make  any 
arrangement  for  tho  temporary  supply  of  tho  light,  but  proniiMo 
further  coni  id  oration  of  the  matter.  Tho  oomiiilttee  hai'e  fixed 
npon  a  site  (or  the  electric  station  in  Mulcture  Hall  rood,  a  vacant 
■>lot  of  land  owned  by  the  liroat  Northern  and  fjinoasbire  and 
Yorkshire  Railway  CompMilee,  Negotiatione  are  pending  for  tbe 
Kdinisltlon  of  theeilo,  and  aaeoon  tut  theseare completed  Duilding 
otierMioiis  will  be  commenoed.  A  tetter  has  been  aant  to  the 
Itelifsx  Corporation  by  Mr.  T.  Engbutd,  •oUdtor,  on  hiliiiH  ol 
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the  Halil&x  Mntu&l  Electric  Liitht  xnA  Power  Compniif ,  itRting 
r  tli*t  the  oompany  would,  in  conviilenit.inii  ot  l.lie  CW[iorntlon 
pij'inj;  tluMn  £2,000,  gusr&'it«a  (a  uoiii.iniio  ilin  ii^lii  lor  t- 
dUu  ;  ur,  At  an  alternMive  offer,  Ihul  ihs  i.'uiii[Mkny  wuiilil 
•pt  £4.000  for  the  plant,  thu  Corpomlioii  tdking  ovvr  th«  kbiiiS 
rlrtwoe.  A  Bubcommltloo  nppointod  bv  the  Gimworkn  Co  mm  it  lea 
to  conaidoc  tho  olfon  ha*  reoomnModoa  thnt  naither  be  ncccpCed, 
The  ofToi'  nf  Mr.  \V.  H.  D.  Horatnll.  •rchitocU  to  propnre  iiiana. 
otC-,  foe  the  [iropo»ed  elet^tnc  li^ht  nnrki  ho*  been  Mceplod. 

ne«twood.  — The  Ulehwity,  I.ixlitint;.  Vlro  Briicndo,  and  Bnild 
Inn  roinmitt<«  reooniTiiendiul,  an  tho  'J2nd  ult. ,  thnt  tho  |ito[hmim1 
electric  li Kilting  ntalloii  flinuhl  bo  erected  In  the  town'*  jnrd, 
London •RtroM,  «<ilijUOt  Ui  t)iu  plmis  mxt  itol-itlit   beliij;  liftoivtAcds 

'  asTMd  upon  :  that  tlio  pr^tunt  ^trevt  lHiri]>-  bu  iiaed  luf  Inr  h«  )M8- 
■tblo  tor  electric  lii^hlin^,  nci'.t  thai  tihu  riviiiipit<;  olIerationH  U>  tlia 
liiiu|>H  tiu  im^ludod  iii  nny  sc^homo  which  muy  bo  Hubmitt«d  tj]  tho 
BusrJ  ;  Ihiit  iii  tho  opinion  of  this  commilte*  tho  low-tODiion 
»y»t^m,  with  nccumuktori,  ■hould  form  pnrt  of  any  oUsctrie 
lightiiift  •cheme  for  thi»  diitriet,  nnd  thnt  tho  motive  power  for 
workinj;  tho  M:hcmD  ahould  benblAiiiod  by  mcani  of  jirodiicor  fsiui, 
workinji  ■ultablo  Kiu-oniflnna  :  that,  the  ■^nrio.jxindonoo  nou 
producvd  nnd  reiuT  fi-oin  Mr.  .1.  A.  McMullcn  bn  nxoivol. 
and  iliat  Mr.  MoMiiIltn  bo  Invtuid  to  meet  lhL>  noui- 
mlLtnc  on  Kn  vnrly  diitT,  on  Ulrtnn  now  nmned,  for  ounxol- 
tallon  upon  the  uuiwtiuti  of  ul««triu  likfhtlni;  in  thiti  distrioU 
Cturk  uE  tho  Improvruivnt  Comuiinitionuiv  row]  a  letter  ut  n 
flaabWMk  from  thu  BounI  uf  Triuli'  myiii^'  thnt  thuy  huiI 

, J^BaiXHiaidomtion  of  the  ijueiitioii  of  the  rovucotiun  of  tho 

oMw  for  s  further  period  of  six  tnontbe.  Mr.  ttudnon,  of  the 
Klevtrio  Lit:hting  CoDimillee,  reported  oonconiinK  the  poiition  of 
the  «leotric  light  <[UMtion.  No  doubt  the  public  wore  nniiouii  the 
work  nhould  be  pushed  on,  but  the  initallntion  of  the  electric  llj/ht. 
coaiiDK  *•  It  would  dosovornl  thouMind  jiound*,  niunt  not  bo  uridor- 
Ukkcm  unttl  41  wm  proved  tliey  hod  a  xcltcmo  liiat  woulil  be  n 
benoflC  to  tha  town  au'l  n  source  u(  revenne.  Tha  'Mniniittce  liud 
now  (ormad  an  [de«  of  wbat  wm  w»iiti»l  lor  FIcutwooil.  The 
chalTtnan  aaid  it  would  bo  Bntiflliictury  to  the  Board  to  kTiuw  the 

Sublio  wer«  workins  hard.  In  re[ily  lo  Mr.  Shuttlowortb.  Mr, 
ludson  Hiid  tho  on|{inocr  wad  favourable  to  gas  aa  ■  motive  power. 
It  WM  undentood  that  n  mectintf  of  rniopnyors  would  be  hold 
before  deciding  on  tho  i[uestioii.  Mr.  <'rnHby  Mid  ho  ahould  have 
moved  therci  bo  a  public  mcotinf[. 

CLwBOW.  — Someoightoiontii«havoiKui»od«incet.ord  I'rovoatBolt 
formally  o^ionod  the  centiiU  oloctric  (tution  and  iwitchod  on  the 
■tfoot  lamps,  and  already  it  liw  boan  found  noccuaiy  to  make  a 
new  doiiartui'o  in  rogard  lo  the  ntothcKl  ol  lujiply.  The  atatlon 
which  the  (^'corporation  urectwt  in  VVntArloii-Bl.ront  to  iiiMt  the 
wanl«ol  tho  central  arw  ot  th4  city  wa«  ciulpiixl  at  t-lia  outeot 
with  luuobiuery  wbieb  it  woa  tbouifht  wualil  eiiHico  lor  eeveral 
year)  al  lewt.  It  00(iai>t4xl  ut  mv«o  of  WillanB'a  oontml' valve 
eompouad  «Da;i<iM — two  of  80  b.p.,  two  ol  IGO  h  p.,  and  throe  of 
SSO  li.  p.  —unii  an  etiuHl  number  of  ilynainov,  two  hnviii^  an  output 
ot  400  nmperiH  at  120  vults.  two  an  output  of  400  nmj.ierea  at  330 
volU,  and  three  an  output  of  670  am|.ieit«  at  230  volts. 
Tho  BpplicktioiiB  for  linht  for  prjvalo  premiaoa  bavo  boon 
CO  numoroui  that  at  present  two  now  onsinov  of  about  3A0  i.h.p. 
each  are  beintc  put  down  to  light  an  e<)uivalont  of  I, UN)  N-cji. 
IneondBaoonl  lam])*.  Beyond  this  plant,  the  slAtion  conliiins 
four  dynamo*  for  tho  nro  lamp*  with  which  the  utrool'i  are 
Illuminated.  The  xtation  was  oriiflnnlly  <<rsl|jiioiI  to  supply  22,000 
incandMoent  U«i»t:>*.  The  new  tnachiiinry.  h>iwnvor.  will  inoreaw 
the  Buniber  to  no  fewer  than  10.000.  Ketrinnln):  with  fiOcuHtvuioni, 
tba  officials  have  had  continuous  dtiiuauds  niHde  on  them,  iintU  at 

tirtt-enl  t  he  ai'pli cations  ba««  reached  thu  lar|;e  nuinlicr  of  'JOS.  Thoy 
lavo  come  froru  all  rInMnii  fif  consu mors ~ from  wtiulvuile  waru 
hoiinemen,  relnil  •hopkoepars,  pho1o;:riiphor>-,  bnnkB,  public 
imstitutiong,  nnd  from  tho  pout  oSico.  while  thu  Corpomtijn  thcm- 
■clvoi  lake  a  very  lar);o  supply  -,  and  an  rhowioir  the  general  Batis- 
foction  which  in  eiporioncM,  it  mu  bo  statod  Uiat  in  no  instance 
ha*  a  cnstumor  wished  to  have  the  liitht  withdrawn.  Among 
tba  customers  are  many  small  consumeni  occupyinf;  oflicce.     The 

,  DWrsnt  is  used  for  tho  most  [tart  for  lighting  purpoeas,  but  in 
Mverit.1  case*  tt  I*  bolns  emritoyod  to  drive  motors  and  vontilatinj; 
fans,  'Hie  municipal  nulldiii|>«  Utko  tlin  lartcost  supply  yet  lont 
out,  the  lamp*  tli«r«  being  flnulvaleiit  to  1,-VKI  of  Hc-p.  In  the 
Ppal  oflU»  there  ar*  1,000.  The  Theatre  Koyal  liw>  1,180.  thu 
Clydewlale  Bank  000,  the  Union  Bank  7(4,  the  Central  Aj^envy, 
Both*  all -street,  TOO,  the  Vouag  Hen's  ChrUtian  An<ociiLtion  540, 
(he  Windsor  Hot«l  390,  and  the  Grand  Hotel  '.fK.  To  tho  Toly. 
iMhoic  warehouse  in  Argyll-street  a  supply  is  soot  equivalent  lo 

I  570 lamps.     Meaara,  Daly  and  Co.,  warahouaemon,  Trongalc.  have 

[  k  atipply  equal  lo  620  lamps  -.  and  Ixfayctte,  the  photofctaphor,  a 
■upply  equal  lo  400  lamps.  As  matters  are  at  present,  tho  station 
cannot  )[i''u   any  more   light  to  private   consumora,  and   in  the 

:  meantlma  it  has  boon  docidod  net  to  consider  any  now 
npUeaUons.      The    station,    in    fact,    ha«    roonhnl    tho    limit 

[m  tta  load.  As  to  tho  policy  which  the  comnilttoa  tnny 
ultin-atoly  adopt,  notblne  has  yM  been  doflnluly  decided.     At 

fireaont  a  sum  ot  £3,000  is  being  muended  ta  layinff  down  tlir«e 
•oiler  main*  for  iiriral«  supply.  TliMe  consist  of  copper  strip, 
'  ol  which  no  loM  than  114  tons  is  now  laid  below  the  pavements. 
Workmen  are  new  en|pi|{sd  In  rearranging  the  machinery  in  the 
eMtion.  To  make  toom  for  the  two  now  engines  which  are  biding 
brought  In,  two  of  Baaton  and  Anderson's  compound  marino  type 
ot  angiiie,  each  of  100  b  p.,  which  weru  put  down  to  drive  the 
dynamos  tor  the  are  Ughting  of  the  streets,  are  being  disposed  of, 
and  the  dynamos  are  beirij;  taken  to  the  premiaea  in  Johnitniet 
which  tho  Carparation  aoriuired  from  MesBra.  Mutr.  Mavor,  and 
Oiulson,  LitniMd,  when  thoy  leaolved  to  undorta.he  the  supply  ol 


electric  light.  Shortly  aft«r  the  opening  of  the  WalerloostrMt 
station  these  premise  ■'ere  elated.  Fortunately  they  were  not 
di&niikntlod,  for  it  is  now  inlvnded  to  gonoralo  there  all  the  elec- 
tricity required  (or  tbo  Hghting  of  tho  sttocla.  The  old 
luaoliinery,  (tanalstlnff  as  it  doe?  of  two  tandem  com[Kiund 
enirineii,  each  of  200  n, p.,  (a  quite  sutllcient  for  tho  purpaie.  as 
will  be  readily  undentood  when  It  is  mentlonod  that  it  present 
there  are  only  78  are  lampa  in  ojieratlnn.  U'hllu  It  in  the  cose  that 
nil  tho  available  -psce  in  the  M'uterloo  nireet  itntion  Is  being 
Hradually  utilised,  some  time  will  elafwe  before  it  i"  fully  OOCii pled, 
there  yet  being  room  titr  four  other  euitinos  of  tho  size  of  tho«e 
DOW  being  placed  in  jjOBition.  With  the  approaohing  completion 
ol  tho  oiiorallona  of  the  f'cntral  Kailway  Company,  the  work  of 
lightinK  Arffyll-atreot  t*  beini;  proceeded  with,  'The  necessary 
cund ui' ton  havo  been  laid  from  Biithop-strDot.,  Andorslon,  to  the 
(.VosH,  and  the  la(il|>s  will  shortly  be  erected,  with  tlieoicoption  of 
a  few  between  Union-i'tr^tet  and  <^oeen-ttfool.  tvliern  tho  construc- 
tion ol  tho  ruilwiLy  is  still  proM0"lin>.'.  The  amount  of  money 
expended  up  to  thi"  i«iint  on  elei-lfic  h(;l'l-i"»;!  i«  iihnul  £1IK(,000, 
Tho  price  of  curroni  to  conaumpi?  jit  Ilonrd  "I  Tr:ule  unit  is  7d, 

Tba  Leeds  Tramways. — Tho  K<Khirny*  OiiiimtCI^^ncf  thc^  Li^eil* 
Corporntion  have  iii«jwi'le(l  tl"?  tMJUlfi  HtaJfordshlro  elri-tiicnl 
overhead  Immwny  nyel-rdi.  The  visit  was  an  impOrlAnI  "Injjc  in 
lliQ  cnciuii-y  lit  [>re»ent  bein)*  made  bj' the  cuiiiiniitee  forthe)nir< 
|Hisc  of  nriiviiig  nt  n  determination  nB  to  the  future  system  of 
tmniway  Criurtion  which  nhall  bo  ndoploil  in  Lcoln.  One  of  l)iu 
fcntuic*  of  the  South  StAffordahiro  rystem  which  has  attrnolod 
lowar^U  it  the  attention  of  the  Ixods  Trikmway^  Commitino  it  that 
the  ohjeotionul  thoovorhcoil  wiicai  m  haiemodltlod  by  iheadoptfoa 
of  only  one  line  ol  tKuta,  liist.ond  of  two.  at  in  tbo  caao  of  the 
Thomson -UouK ton  system  on  Kuuridhny  rami.  The  deputation, 
wliiah  coiisiBted  ot  nenrly  all  tbu  nieinben  of  the  Highway*  Com- 
mittee, left  Leeds  by  a  B|)uuial  train  on  tf' rid  ay,  nnd  airiv«d  iu 
Birmingham  about  noron  o'clock,  and  went  to  thu  (Irand  Motel, 
where  they  stayed  the  nii;ht.  .^fter  dinner,  the  evening  was  spent 
in  a  long  discussion  The  committee  vras  supplied  with  a 
compcndiona  etatemonl  —  pre|iarod  by  tho  olcrk  (Mr.  John 
Harrieon)  —  on  the  observation*  of  tho  systam  they  had  oome 
to  inspecti  made  during  a  previous  visit  by  a  imallor  deputation, 
consisting  of  lour  membera.  Tlie  town  clerks  notss  on  the 
syntein  oontain  the  lollowint:  reinaik*  :  The  system  was  Milectod 
after  oorefully  ii»>|.wcti>i;'  nod  coiwiderini;  that  of  I'ho  Thnmson- 
UoualOD  C<im|>any.  The  uirs  do  not  run  so  slwulily  as  those  in 
Leeds,  tho  principal  reason  lor  which  is,  it  in  suggeeled,  that  the 
vohiclo*    nro  tour-whoclod,  and  were  built  originally  lor  steam 

Kwor.  The  lines  wore  also  orit^nally  laid  for  steamoars  by  tho 
uUi  St*friird*hirc  Companj',  and  not  by  the  iooal  nathority. 
The  cost  ot  laying  the  Iiuofi,  iI.  is  lurttior  stated,  was  put  down  nt 
£7,000  pur  mile.  The  Itoundhny-cond  lino  cost  £4,372  per  mile. 
At  WaLmll  the  original  prumuler  gut  0 1.000  for  hla  coiiccMion. 
This  is  elAled  to  be  about  4d.  tier  iiar  inilu.  as  sgHiiist  Mil.  jier  oar 
mile  for  steam.  If  the  cost  of  working  ivere  the  same  as  steam 
iwhei'eaa  it  is  only  hull),  electricity  wouhl  be  much  more  prodtable, 
being  more  jjopulnr.  nnd,  theiefore,  mora  largely  ueod.  The 
stot  ion  mailer  ut  Birmingham  uontirms  this  statement,  averring  that 
smco  the  oloctric  tram  linos  have  boon  down  thoy  have  had  n  greatly 
increased  railway  IralSc.  Tho  |>OBta  arc  about  00  yards  a|iart,  and 
niny  be  and  are  inlondod  lo  be  utilised  for  lamps,  oitbor  gas  or 
oloctric.  Ill  that  case  a  double  sotot  machinory  will  beneceasary — 
atldupiicMted,  in  lact,*xc«pt  labour— beginning  with  tliadynamos- 
Bxchaiige  enginee  will  became  necessary— tliat  1%  such  as  may  lie 
used  tor  eittier  traction  or  lighting.  The  trantwaya  ooiupaoy  use 
the  earth  return,  and  say  thuy  hai-e  nu  diflioultiua.  I(  they  existed, 
however,  they  might  be  mut  by  tho  telephooes  having  metallic 
returns.  The  mon  employed  by  tho  tramways  company  averatie 
about  II  hours  a  day  aod  six  dayn  u  Hook.  <.«»  roo  from  7  a.m. 
to  II  p.m.  It  hoe  been  eug|;eslod  that  thia  fysteln  cknoot  be 
ap|klied  to  Leeds  because  of  tho  great«r  width  of  the  Mtreeta ;  ako 
that  it  hai4  not  hod  a  fair  wintor'a  trial  at  Dnilof^lnn  and  Walaoll, 
having  only  been  working  since  last  January  ;  and,  further,  thnt  it 
is  a  dangerous  systoni.  and  thnt  frcfjiiont  accldcnle  happen  in 
connection  with  it.  U|>on  thoso  (MiintH  it  was  lor  the  conimitteo 
on  Saturday  to  satisfy  themselves.  Api>end«il  t.o  the  not«a  is  an 
account  of  int«rviewH  he  had  witli  Mr,  ^iollon  awl  Mr.  Hammond. 
Mr.  Selhin  is  strongly  in  latuur  of  the  oonduit  system,  by  which 
the  wiriMi  nru  niwlurgrouiid  iuslvrul  oF  overhead.  He  aesurud  the 
town  cturk  that  the  conduit  nyeleiu  will  succenj  ngainsl  all  olherti. 
This  system  is  now  at  work  nt  Builn|iuBt,  and  ii  about  to  be  put 
down  in  Madrae.  tie  also  etMed  that  ho  waa  bimeetf  aware  that 
an  improved  and  jiorfect  oonduit  systom  ni>i*  Mdrt*.  There  are 
sovcnil  objections  to  tho  conduit  system,  says  tie  town  clerk, 
which  may  not,  bowovor,  bo  inno|>orable ;  1.  In  regard  to  coat. 
Tho  conduits  will  cost  £3.D>)I1  per  mile  moro  than  tho  ovoihoad 
system.  It  might  be  pOisible,  however,  in  Ijocd*  lo  have  a  portion 
of  tho  system  conduit  and  the  remaining  part  overhead,  as  It 
would  be  [julte  prncticnble  for  one  dynamo  to  work  both  conduit 
nnd  ovorhoail  a  vHleitiH,  In  this  case  somje  tbnw  mllo*  of  the  contra 
of  the  city  might  be  workud  on  the  oonduit  syst«m  and  the  outer 
p^rts  on  the  overhead  principle.  It  was  for  the  coiniDitt«a  to 
consider  whether  an  outlay  of  £6,000  would  not  be  juslilied  for 
the  purpoee  of  having  the  oonduit  system  instead  of  the  ovochead 
systemlnoperationin  Ihehmrtof  theetty.  2,  The  width  ol  thecon- 
nuitiOr  slot, is  another  objection.  This  in  Budapntt  is  Itin.,  being  of 
BUfliciontwklthtO  admit  of  tho  perfect  iiisulution  of  two  wires  Under 
the  now  clause,  as  settled  by  tho  .loint  C^ommittoo  of  farliamont, 
Mr,  Svllon  states  that  one  wii-o  only  will  bo  nocoaanrv,  inasmuch  as 
tho  tolojihonos  must  use  the  niotollic  return  instoad  of  tho  tram- 
ways, and  he  alGnns  that  in  this  case  the  nidth  of  the  slot  could 
bo  (odacod  to  that  of  lAocabte  system  at  Birmingham.  3.  Another 
difficulty  in  connection  with  the  conduit  system  is  the  diEconneC' 


I 
I 


i 


'384  THE  ELECTRICAL  SNGINEER.  OCTOBER  20,  1895 


tionsattho  polnu  and  crowing,  which  In  Ftnilnpeait  havo^ren 
mat  trouble  and  biiiiokkboo.  Mr.  Sellun  olot**,  linv«i«r,  Uint 
IdIk  dlfltenlty  tuy  be  >uia  ba«,  in  (aot,  been  av«iooKie.  Tho  loan 
dark  rtRiarabera  thnt  wfailat  Iba  t«l«i>buu9  v.  triunwar  oi«o  h-m 
WnK  httanl  before  tlic  Joiul  ConiniittM  it  iriui  alao  meutiuiiiyl ,  lu 
Anolber  objection  tu  Ibo  conduit  nyiilca),  thai  rain  or  rnos'  cuuhimiI 
(lucounBclioai.  Thin  nulijcci  bowover.  was  not  diwuiacKl  by  biiu 
with  Ur.  Selton.     Mr.  Itainmand  infonncil  iho  lown  clotk  that  ho 

^htid  now  Kivcn  up  concrocUoK.  nod  dnvi>t<u  hiniMilf  onluoly  to 
ivrntifc  corpornuon*  and  publio  bodlM  oii  oUctrioil  mntura, 
la  wnuld  bo  Kind  to  adviM  \a  advlM  tho  CorporUion  at 
Loads  it  tbeMii>1cMi>t  nnelactricnl  «ifiart  thuuld  tw  rcr[ijlrcd. 
On  BatunUy  laomini;  Iha  iMiDinltlaa  w«iic  lo  Itarlaalon.  uhci'd 
thay  «ara  met  by  Mr.  AUrei)  DivkinxMi.  uitiiiu.L-«r  of  tliu 
Sooth  SUironl«liire  Company,  aiider  wiioM  ^idMiicu  vwy  wviit  In 
■  «|>toial  ear  to  the  genanttinK  ftaiioo.  One  fnvournble  circuni- 
elauoe  tbal  woa  rojiortad  to  va>)  Rominiltcc  hub  tiint  ttiutv  hud 
beennoMvidentD,  and  that  tb«ro  hod  been  faifouercornplaiiitd  than 
in  die  cue  ot  aleam  Momwayn.  The  arms  o(  ibe  polo*  vary  from 
3ft.  to  l.^ft,,  will  it  WW  stated  tbat  th^'ycnahl  baoxlandtxl  to  l>Vt, 

iwhich  would  he  \aikii  ciiaimh  (or  any  of  tlia  atraeta  of  Loodi.  In 
dbcuninf;  th<i  o.oiidiiLt  Kyi>t4<iii,  tlia  caaa  ot  Blackpool  waa  mon- 
tianod,  but  ibn(.  ii  wu  ^iiiii'd  out,  wM  a  iiiara  pVylblriit.     Mr. 

[Ballon,  whan  t'KMaed  U>  iunt»iioe  a  pniGlical  iironf  ot  tha  vlilulAiicy 
~f  tha  conduit  »jatcin,  cilad  that  in  oixtnitioii  in  liuilapett.  auil 
BoUiar  about  to  be  laid  down  in  Madra",  When  tho  iiiBiieotiuu 
I  ooDoluiled,  the  party  returned  to  BinDinghani.  After  lunuhoon, 
M  wbioh  tliey  u'on;  joineti  by  Mr.  Dichinion  and  Mr,  Ballon,  they 
lell  the  Midland  capital  for  Looda,  anivintr  in  tho  <aty  about  six 
u'l^lock.  No  ileciiiion  ai  formal  oxjircailOD  of  opinion  on  the  roorita 
of  the  lyntom  they  bnd  iDa|icct*d  irna  made  :  but  It  ^*  ptobabic 
that  a  ifioouil  moiii^n£  of  tho  oomtiiittaa  will  bo  rhortly  held  to 
Donaidcf  ihe  wholo  iiuvtion. 
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Elootrolytleal  appaT.>tua       ftoult.    (Kn.ifier  and  s'lot^erj 

AlternatlnieoTreat    motira.      Wiie.    (Ma«uh>ii>?ii(»brtk 
Ov'llli'in  1 

ElooirainaBnctte  alarm.     l(ubbid;;o. 

|H8:i. 
Blaetrlclty  motara-      Duncnn. 
KleolTto  carreata  for  b*itln(.  ate.     .lerihliti. 

itooondart'  battorlea.     lUuli.     (Wijodwaid.) 

Eloolrlc  traoclaa.      Mciicu^oi. 

BleotTto  lIBbtlDK.      'rbutil. 

Stectrle  Kwtirhe*.      V^iUnr  and  Otham. 

tloeirlc  fumusea.      Kroiniiei). 
,    Bloetrto  tampe.      Oaonberc. 

Elsetroutotara.    I.i  ,Soci£i/.  .Vnonymo  pour  la  Tr«nanit»«ion 
ilolii  Kuri-i)  |>Hr  rlCleoirii'iU. 

Cleotrlo  ladleatore.     iCeitw:lio1. 
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NOTES. 

AI>erd«eD. — An  elsctrk  tntrnway  U  propoMil  to  be 
coimtructcd  in  this  town. 

Th«  Post  OfllTO.— A  iuccauoc  to  tbe  lat«  Sir  A,  S. 
Blftckwood  has  not  yot  been  Appointed, 

Brighton — RottinKdeaa. — The  conslruclioD  of  this 
electric  railway  will  shortly  bo  coKimenced. 

OlasffOw. — The  tlirector*  are  conaitifirint;  the  method 
o(  haulage  to  be  adopted  on  the  GlMgow  District  Subway, 

LOBK-Dt«taDoe  Te1«phony.^TeIe|ihr>nic  corDmunicii' 
tion  ia  buinfi;  established  betwucii  itcrlin  ami  Elbiiig,  a 
diitaiioo  of  310  milei. 

The  Telegraph  to  Oilgit.-'The  tel^raph  line  from 
SHiiugar  to  Astor  baj  been  mmpleted,  and  Oilgit  is  now 
in  te)e(>raphio  communication  with  India, 

OivU  BnglBeera. — A  reoeut  list  of  the  varioas  classes 
of  nieniber»  constituting  the  Institution  of  Civil  Engineers 
■hows  a  gross  total  of  6,418,  against  6,274  12  months  atjo, 

Carriage-Warming. — An  improved  system  of  heating 
carriageB  by  itvam  is  being  adopted  on  the  truina  of  the 
Manchestor,  Sheffield,  and  Lincolnshire  lUilway  Company, 

Midland  Cotuatles   Engineers. — A  special  genoriil 

mceunj{  of  the  Chcster&old  and  Midland  Cuuntiea  Institu- 
tion of  Engineers  will  be  held  at  Chesterfield  on  the  4th 
proximo. 

Bradford. — The  two  principal  features  of  the  Bradtord 
Corporation  aocouota  for  the  last  financial  year  are  the 
net  loss  OD  the  gaa  and  about  an  equal  net  gain  on  the 
electricity. 

Klng8toa<on-Tharaefl. — The  new  buildings  of  tbe 
Surrey  County  Council  are  lighted  by  electricity.  The 
Inanguration  of  the  central  station  has  been  postponed  to 
tbe  4ih  prox. 

Book  Reeeived. — We  have  received  from  the  W.  J. 
Johnston  Company,  Limited,  167-176,  Times  -  buildings, 
Kew  York,  a  copy  of  Cox's  "  Continuous-Current  Dynamos 
Slid  Motors." 

CardilL— The  Public  Works  Committee  of  tbe  Town 
Council  have  advised  tbe  latter  to  piircbiue  the  tramway 
■ystcm,  so  that  tbe  entire  slreete  may  be  under  the  control 
of  the  Corporation. 

"  Siemens  "  Incandescent  Lampa. — As   mentioned 

on  anoihi.']'  p.'i^e,  Mex^r^.  Siemens  Bros,  and  Co,  will,  on 
and  after  November  10,  aell  "Siemens"  incandescent 
lamps  at  la.  Od.  each. 

Southampton.  —  The  extensive  works  which  the 
Southwestern  Railway  Company  has  decided  to  under- 
take in  connection  with  the  docks  at  Southampton  will  hn 
lighted  by  electricity, 

Theatre-Lighting. — The  Paris  Opera  House  presented 
a  pretty  B[>ectacle  the  other  d^y,  on  the  occasion  ol  the 
entertainment  of  the  Russian  naval  officers,  and  when  the 
boiue  wa<  equippe<l  with  beautiful  electric  floral  decora- 
tion* deeigoed  by  M.  Q.  Trouv6. 

Lighting  of  the  City. — The  Commissioners  of  Sewers 
have  decided  to  have  a  report  prepared  by  tbe  onK'"^^'' 
•bowing  what  failures  of  the  public  electric  lighting  have 
occurred  during  the  [>aat  quarter,  and  on  what  occasions 
gas  has  been  used  in  substitution. 

HUaD. — An  international  exhibition  is  to  be  held  next 
year  in  Milan.  The  offioee  are  at  S,  Via  Vgo  Fosoolo.  Milan. 
Tlie  tramway  on  tbe  lliomson  Houston  system,  referred 
to  in  a   previoaa   iaaue,  has   now    been    exporimcntaiiy 


set  in  operation  from  the  Via  TIncenxo  Monti  to  the 
Seminone, 

Eleotro*Harmoaio  Sooietr. — Do  not  foi^et  that  the 

second  smokiu^;  uoucert  of  thi;  season  will  take  place  this 
(Friday)  evening  at  the  St  James's  Hall  Itestaurant, 
Itegent-street,  W.,  beginning  at  eight  o'clock.  The  in- 
teresting programme  was  given  in  our  last  issue. 

The  BmsselB  Railway. ^As  mentioned  in  a  previous 

issue,  the  local  authorities  of  Brussels  are  conaidenog  a 
scheme  for  promoting  rapid  transit  between  the  various 
parts  of  tbe  city.  The  syndicate  formed  to  deal  with  the 
matter  have  secured  the  services  of  Mr.  J.  H.  Creathead. 

Chicago  Exhibition  Awards. — Additional  awards 
in  the  department  for  oloctricitj  at  the  World's  Fair  have 
been  made  by  the  jury,  including  six  to  Oermany  and  one 
each  to  Groat  Britain,  Austria,  and  Kussis.  Tbe  award  in 
tbe  British  section  was  taken  by  the  Epstein  Electric 
Accumulator  Company,  Limited,  for  storage  batteries. 

A  Point  for  Uanloipalities.— In  discussing  the 
subject  of  haulage  on  tramways,  it  should  be  borne  in  mind 
that  mechanical  traction  allows  of  a  higher  speed  being 
attained  ^whether  permitted  is  another  matter— than  with 
horses,  that  the  speed  with  cable  cars  is  limited,  and  that 
with  electricity  any  rate  of  speed  within  reasonable  bounds 
is  practicable,  and  specially  applicable  for  suburban  routes. 

Spitbead. — In  the  presence  of  Major-General  Ceary, 
Ca])tain  Bale,  K.E.,  and  other  military  experts,  the  new 
electric  appliances  at  Noman's  Fort,  one  of  tbe  Spithead 
defences,  were  successfully  tested  last  week.  The  powerful 
search-light  and  tbe  light  around  the  gun^gallories  and 
magazine  were  found  to  act  perfectly.  The  work  of  fitting 
the  forts  has  been  conducted  by  submarine  sappers  from 
Gosport. 

The  "Eleetrloal  Engineer"  Appreciated. — As  an 
illustration  of  the  high  appreciation  and  interest  manifested 
in  English  eieclrical  journals  in  the  col  on  toe,  we  may 
mention  that  tbe  liailway  Institute  of  New  South  Wales 
have  bound  and  placed  in  the  circulating  branch  the 
Eltctriciii  EngiiUfT  and  the  Bltdrical  Review.  Various  other 
journals  are  to  be  sold,  not  being  considered  of  lufficieot 
value  to  be  retained. 

Uorley. — Tbe  Morley  Corporation  invite  particulars  of 
schemes  for  the  lighting  of  the  Town  Hall  and  tbe  borough 
generally.  A  premium  of  £100  will  be  awarded  to  the 
scheme  selected  by  the  Council  as  the  most  suitable  for 
tbe  requirements  ol  the  borough.  Flans  and  particulars  to 
be  sent  before  Ist  December,  1893.  A  print  of  the  con- 
ditions of  the  competition  will  be  forwarded  on  application 
to  Mr.  E.  Borrouith  Hopkins,  the  tov>n  clerk. 

Hanohester  Tramways.  —  Mr.  Alderman  King, 
addressing  the  abarobolders  of  tbe  Manchester  Carriage 
and  Tramways  Company  on  l\iesdsy,  said  that,  with 
regard  to  the  motive  power,  the  directors  bad  seen  no 
reason  to  make  any  change.  He  stated  that  Manchester 
did  not  want  the  unaij-btly  steam-cars  of  Bradford  and 
Leeds,  am)  as  to  electric  power,  they  bad  no  evidence  yet 
it  was  likely  to  |iny.  The  directors  would,  however,  seek 
to  pursue  a  policy  which,  while  safe,  was  progressive. 

A  ClotKCafe, — A  club-caf^  has  bean  opened  at  78, 
Strand,  W.C.,  tbe  object  of  the  management  being  to  make 
the  establishment  a  club  without  a  subscription.  The 
Exchange  Telegraph  Company's  tajic  and  column  printing- 
machines  are  provided,  and  market  quotations  and  other 
matters  can  bo  soon  throughout  the  day  free  of  expense. 
In  addition  to  this,  telephone  and  District  Mcasongera' 
Call  Service  are  at  the  disposal  of  users  without  any 
charge.    The  ostablishmont,  which  ia  l\^\w\  \V:a.^i>^x^-w^ 
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by  electrioitj,  •hoold  be  inspected,  so  thitt  an  opinion  of 
iu  &dvanta;;M  may  ))0  |>or»on:illy  obuinod. 

LlghtlDK  at  Uanobestttr. — It  iippMrs  that  th« 
MftDcliester  atatiOD  bu  not  ytt  been  put  in  projwr  working 
order,  teverat  hitcbcs  being  rcjiortod  to  have  occurred  whicb 
bare  put  luers  ol  the  light  to  congidomblo  iucotivnnienco. 
In  tarenl  inatancea  tbe  annoyance  has  been  all  the  (greater 
because  tlio  ga«  fittings  had  been  removed  and  there  wa^ 
no  gai  to  [all  hack  upon  when  the  other  light  failed.  In 
one  caae  tbe  failuie  of  the  li(;bt  irai  due  to  th«  carultxa 
conduct  of  two  meu,  nho  were  at  once  diamisaed ;  and  in 
othar  catea  it  wu  due  to  slight  misbape  aucb  as  are  inci- 
d«ntal  to  the  early  stage  of  a  large  •tation.  An  installation 
of  tbe  ftloctri«  li^t  at  the  Referanee  Library  b&s  just  been 
completed,  tbe  current  being  luppliod  from  the  Corporation 
central  alation. 

Trala-UghtiBC- — As  mentioned  in  our  last  issue,  the 
directors  of  the  London,  Brighton,  and  South  Ooeat  Bail- 
way  bave  given  inatructions  for  tbe  equipment  of  10  mora 
trains  with  the  eleetrie  light.  This  will  make  a  total  of 
40  trains  so  fitted.  The  superiority  of  thit  method  of 
lighting  is  very  marked,  and  it  aflorda  much  satiafactioa 
to  tlioee  working  the  traflio.  Especially  it  the  benefit  tott 
in  busy  times  and  foggy  weather,  when  under  ordinary 
circumstances  ga*-ligbted  trains  would  have  to  be  specially 
sent  to  the  charging  stationa  or  put  out  of  working  alto- 
gether. It  is  estimated  for  the  above-mentioned  ruatona 
that  at  leaat  Lfr  per  cent,  more  work  is  got  out  of  electri- 
eaUy-ligbted  tr&ina  than  with  those  lighted  by  gas.  This, 
simply  in  the  conatruction  of,  say,  100  trains,  would  mean 
.  a  saving  of  something  like  £45,000  in  first  cost — i.e.,  85 
electrically-lighted  trains  would  do  the  work  ol  100  gaa- 
ligbted  traiDa. 

Brawcrs'  Exhibition. — A  lai^  selection  of  onginaors' 
stores  and  tuols  is  shown  at  the  lirewers'  Exhibition  by 
Messrs.  W.  H.  Willsoz  and  Co.,  of  34  and  36,  Sauthwark- 
ttreet,  S.E.  The  comjiany  having  taken  over  the  Farriiig<lon 
patent  pumps,  patent  Penberthy  injectors  and  ejectors, 
also  aight-feed  lubricatorK,  ateam  cocks,  etc.,  from  Messrs. 
Pontifez  and  Wood,  Limited,  of  Sboe-bino,  K.U.,  who 
have  given  up  this  part  of  their  business  to  Messrs.  Willcox, 
the  latter  thought  it  would  be  the  means  of  brinifing  these 
goods  ,boforc  the  brewing  interest,  as  they  had  bee:i 
large  consumers  of  these  articles  from  Messrs.  Pontifez 
and  Wood,  'lliis  trade  ia  being  continued  by  Messrs. 
Willooz,  who  also  have  on  view  a  selection  of  engine 
packiogs,  indUrubbor  goods,  boso,  asbestos,  etc.,  alao 
leather  belting,  cylinder,  engine,  Urd,  noatsfoot,  dynamo, 
and  other  lubricating  oiUj  the  usual  assortment  of 
sundries,  including  stoam  ■  gauges,  aight  ■  drop  lubricators, 
gauge  glasses,  oil  ■  cans,  vices,  forges,  bellows,  bolts,  nuts, 
nails,  etc. 

The  Hadrae  Bleotrio  Trnmwisy. — As  nenUoned 
in  onr  last  issue,  work  at  the  site  of  the  generating  station 
baa  been  commenced,  and  it  will  be  pushed  on  rapidly. 
The  erection  of  the  building*  has  been  undertaken  by 
Messrs.  T.  Jonea  and  Dumpby.  The  car  aheda  will  be  con 
structod  to  bold  30  cars,  and  admit  of  extension  to  accom- 
modate 30  more.  The  connections  with  them  will  be  made 
with  tbe  main  line  on  the  Poonamallee  road,  aod  the  lines 
in  the  sheds  will  bo  intersected  with  examination  pits 
to  allow  workmen  to  get  at  the  car  motors.  The 
engine-room  will  contain  four  sets  of  Tangye'a  com- 
pound coupled  non-crindenaing    engines  of    160    nominal 

,  borse-powor  each.  These  will  drive  four  Elwell- 
Parker  dynamos,  tbe  output  of  each  of  which  will 
be  240  amperes  at  500  volts ;  and  there  will  bo  two  smaller 
dynamos  by  tbe  same  makers,    llie  t>oiler-room  will  be 

ogaif^icd  with    a  batUry   ol   six  fobcock  aud   Wilcox 
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boilers,   a  Beiryman   beater,  donkey  pumpe,  filters,   an 
overhead  water-tanks.    The  whole  of  the  promises  will  be 
lighted  throughout  by  electricity.    The  whole  alnicturo, 
when  completed,  will  form  one  of  the  interesting  features 
of  Madras. 

Hiners'   Eleotiio  Baod  Lamps.— We  bave  already 
referred  to  the  Sussmann  minor's  electric  lamp,  which  has 
now  been  described  by  a  Newcastle  paper.     With  regard  to 
the  latter  description,  a  correspondent  etatos  ibat  the  (acti 
has  been  overlooked,  and  which  is  also  ignored  by  many 
export  [>eo]>le,  that  a  safety  lamp  has  usually  to  bo  carried 
by  a  breathing  machine  called   man.      Continuing,   the 
writer  says:    "The    gases  mot   with  in  mines  are    not 
characterised  by   any   property  of   rendering  tbemselvee 
perceptible  to  any  of  the  five  human  senses  ;  and  the  com- 
bimtion  carried  on  in  a  lamp  ia  generally  tbe  only  guide  by 
which  a  man  can  judge  of  hia  own  combustion.  An  electric 
lamp  will  give  a  splendid  light  while  its  too  «>nBding  owner 
it  being  tmothorod.     It  will   illuminate  just  as  well  the 
bottom  of  the  aea,  but  affords  no  '  s.ifoty '  for  a  man  to 
carry  it  there.     If  appliances  wore  added  to  an  electric  ^y 
lamp  so  tliat  it  would  automatically  give  warning  of  tho^l 
presence  of  either  black-damp  or  firedamp  vritbout  requir-" 
ing  the  making  of  any  special  observation,  then  we  would 
have  a  more  or  te^s  (Mrfect  'safety'  lamp.       That  the 
ordinary  safety  lamp  causes '  miner's  nystagmus '  I  thought 
had  been  disprored  by  Snoll,  who,  I  Iwlieve,  arrived  at 
the  Gonclusioti  that  the  complaint  arose  from  fatigue  of 
eye  muscles  induced  in  those  whose  occupations  allow 
or  les^  oblique  and  upward  gaze." 

The  Eleotrio  'Bns  Is  Coming. — Some  of  the 
papers  havo  boon  intorviowing  an  official  of  the  Pioneer 
Electrical  Carriage  Company — whose  formation  wo  lately 
chronicled — and  upon  the  somewhat  alender  basia  afforded 
by  such  details  as  tbe  above-mentioned  official  found  it  wise 
to  give,  a  very  airy  superstructure  bus  been  reared. 
Tramways  are  to  be  a  thing  oi  tbe  past  as  Boon  as  tbe 
new  oontriraiica  comes  into  general  use  ;  and  the 
whole  "world  of  road- locomotion  revolutionised  and 
recreated"  That,  of  course,  is  oaaily  done  in  an  evening 
newapufier,  but  on  enquiring  as  to  the  amount  of  exaggera- 
tion in  thia  report  from  Mr.  Frank  King,  manager  of  tbe 
Electrical  Power  Storage  Company,  we  were  assured  thiit 
the  task  haa  not  been  so  readily  acoorapUshed  in  practice. 
However,  aome  progress  has  undoubtedly  boon  mado,  and 
Mr.  King  himself  feels  aure  of  ultimate  auccess,  not  only  i» 
the  use  of  the  special  formot  [meumatic  wheel  (enlarged  upon 
by  the  newspaper  man  in  such  grandiloquent  style),  but  also 
in  the  driving  and  steering  of  cabs,  omnibuses,  and  similar 
vehicles  by  means  of  electricity  derived  from  stongie 
batteries.  When  tbe  matter  is  fully  ripe  we  shall  bo  able 
to  givo  our  readers  the  complete  particulars ;  meanwhile  it 
ia  enough  to  say  that  tbe  electric  omnibus,  though  well  on 
the  way — perhaps,  even  half  constructed — is  not  yet 
finished,  and  therefore  not  ready  for  actual  work. 

City  luid  QoUds  of  LondoD  loetitate. — Tbe  annuftl 
report  of  the  examinations  department  of  the  City  and 
Ciuilda  of  London  Institute,  signed  by  Mr.  O.  Matthey, 
chairman  of  the  committee,  and  Sir  Philip  Magnus, 
superintendent  of  examioatioDB,  which  has  just  been 
issued,  shows  u  considerable  development  in  the  work 
undertaken  by  the  institute.  The  work  of  the  department 
ia  carried  on  by  77  acting  and  41  consultative  examiners,  all 
of  whom  are  exjierta  intheirseveratirades.  The  examinations 
embrace  all  the  principal  industries  of  the  country,  and 
range  from  such  subjects  a*  electric  lighting  and  alkali 
manufacture  to  |>lumbers'  work  and  drestmaking.  The 
institute  ia  doing  imporUnt  work  in  ondearouring  to  rsiee 
the  itandird  of  teaching  in  the  various  trade  subject*  id 
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which  exuminationa  are  beld.  The  practioiil  tests  which 
the  candidates  are  mjiiiroil  to  pus  an  carefully  arranged 
vith  tbo  view  to  the  special  branch  «[  the  tmdu  in  which 
they  are  »evonilly  ongai^cd,  and  owinj;  to  the  numerous  sec- 
tions into  which  tradoK  are  now  divided,  the  organisation  o( 
these  |M-acticni  testa  is  attended  with  considerable  difficulty. 
Thus,  in  uiechanicnl  engineering  a  candidate  may  elect  to 
be  examined  in  the  honours  iiirade  as  a  Qtter,  a  turner,  a 
patteromakur,  or  a  drannbuman.  The  practical  testa  are 
always  held  in  connection  with  the  written  examination, 
knd  in  many  subjects  form  a  necessary  part  of  the  qualifi- 
cation for  a  certiGcate. 

SbipUsbtlDflr-— The  pasiengor  steamer  "  Zaire,"  built 
by  Sir  l^ayltoo  Dixon  and  Co.  for  the  Empriza  Naoional 
Steam  Navigatioti  Conijiany,  of  Lisbon,  is  constructed  of 
Bteel,  and  is  350ft.  long  by  42(t.  beam.  The  vessel  is 
lighted  electiically,  including  the  masthead  and  side  li};hts, 
the  installation  having  been  carried  out  by  Messrs.  Patoraon 
and  Cooper,  under  the  supervision  of  Mr.  E.  G,  Tidd,  their 
engineer  and  manager  in  Scotland.  The  plant  comprises 
a  Kobsy  vertical  in  verted -cylinder  electric  light  engine 
oa})ab1c  of  developing  3£>  h.p.  with  a  steam  pressure  of  801b. 
The  diameter  of  cylinder  is  S^in.  and  the  stroke  9in.  The 
engine  runs  at  300  revolutions  per  minute,  and  is  fitted  on 
the  s.inic  bedpl.tte  with  a  new  ty|ie  Phn^nix  dynamo  with 
the  !i|>indle  coupled  direct  to  the  crankshaft  of  the  engine. 
This  dynamo  gives  18,000  wstt«  in  the  external  circuit, 
and  is  of  an  inverted  type  with  wrougbt-iron  magnets  and 
Qramme  wound  armature.  Thetotalnumbsrof  lampsinstalled 
is  315,  all  of  which,  with  the  excejition  of  S2  of  50  cp.  litted 
in  the  cngino-room,  are  of  16  cp.  The  installation  is 
divided  into  six  circuits.  The  fittings  in  the  saloon  are 
(omowbat  of  a  new  departure,  being  made  of  real  l>r»nK6 
metal,  with  rich  cut-glass  globes,  and  are  expected  to  wear 
much  better  than  the  plated  fittings  usually  seen  in  ships' 
saloona,  besides  giving  a  most  pIoaiinf(  effect  against  the 
marbl*  decorations.  The  first-class  accomiuorlaiioii  has 
ilated  fittings,  with  cut  and  etcbud  globes,  while  the 
rMeond-clftss  has  brass  fittinj^s  with  oiul  globes.  All  the 
switches  and  fuses  in  those  parts  are  of  the  tumler  type, 
with  covei«  to  match  the  various  fittings.  A  complete 
■ystem  of  electric  belts  has  been  fitted  throughout  the  boat. 

A  Dynamo  Fault. — A  correspondent  of  a,  German 
mioiug  journal  relates  a  curious  tlory  of  a  Labmeyor 
dynamo.  It  appears  that  the  machine,  which  had  not  been 
luo  for  some  time,  was  brought  into  requisition  and  set 

rto  work.  Just  after  starting  slight  sparking  was  observed  ; 
at  th«  close  of  a  two  hours'  run  the  s|)arking  suddenly 

.increased  to  rapidly  as  to  burst  out  into  a  flame,  the 
pressure  at  the  same  time  falling  from  120  to  30  volte. 
it  was  at  first  thought  that  a  short-circuit  had  taken  place 

'  00  the  line,  which  was  330ft.  long,  and  parallol  to  which 
an  iron  wire  w;is  carried  for  some  disUnce.     The   lino 

.vaa,  boirever,  found   in  order,  and   it  became  necessary  to 

'look  sbewhere  for  the  fault.  After  many  touts  had  been 
made  in  vain,  the  dynamo  was  again  started,  and  after 
half  an  hour's  run  the  heavy  fiamelikc  sparking  was  repeated. 
The  insulation  between  the  commutator  segments  was  then 
•cratched  out  by  means  of  a  sharp  tool,  arid  the  fault 
«u  diicovoiod  and  romediod  by  turning  up  the  commu- 
tator. Hie  cause  of  the  fault  was  as  follows:  Owing  to 
the  dynamo  not  having  boon  used  (or  a  long  time,  the  insu- 
lating material,  eonsisting  of  piutebuani  botwoen  the  commu- 
tator segments,  had  absorbed  moisture  from  the  atmosphere 
anij  rendered  the  narrow  surface  on  the  top  of  the  instila- 
tioo  capable  of  retaining  the  brass  dust  thrown  off  by  the 
brushes.  The  extraordinarily  fine  metallic  dust  was  found 
to  be  embedded  dwpty  into  the  surface  of  the  insulation, 
and  10  converted  it  into  a  conductor.    The  conductivity 


WIS  further  increased  by  the  fact  that  on  the  dynamo  being 
set  in  operatioci,  the  warming  of  the  commutator  caused  the 
segments  to  ex]>and  and  exercise  a  strong  pressure  on 
the  insulation.  In  this  way  a  short-circuit  arose  between 
the  individual  segments,  and  this  caused  tbo  6aniolike 
sparking  bo  take  place. 

The  Reduotton  In  the  Price  of  Lnmps.— With 
regai-d  to  the  forth  i:omiiti;  expiration  of  the  incandescent 
lamp  patents,  a  representative  ol  the  Pall  Mail  Gazelle 
has  had  an  interview  on  the  subject  with  Major  Flood  Page, 
thodeputV'Chairman  and  late  general  manager  of  the  Edison- 
Swan  Company.  (Concerning  tbo  statement  that  cheap  lamps 
are  coming  over  in  shoals  from  abroad,  the  major  said  that 
there  may  be  a  slight  s]iurt  at  the  first,  because,  no  doubt, 
some  jieople  have  been  holding  back  ;  that  the  cost  of  lamps 
compared  with  the  cost  of  a  central  station  is  extremely 
small ;  iind  that  the  saving  effected  by  a  reduction  in 
the  lamps  would  bo  still  more  minute  in  comparison. 
Continuing,  M.ajor  Flood  Page  said  the  foreign  lamp* 
although  cheap,  and  in  some  cases  fairly  efficient  as  light- 
givers,  are  likely  to  have  one  serious  drawback — they  will 
not  last,  and  the  goveniing  principle  with  users  is  to  renew 
as  seldom  as  possible.  The  British  public  will  feel 
aggrieved  if  it  buys  cheap  lamps  and  finds  that  Ihcy  will 
not  burn  half  as  long  as  the  old  ones.  In  the  West-end, 
and  other  parts  where  houses  are  shut  up  half  the 
year,  there  are  lamps  which  have  laatod  as  long 
as  three  years  without  costitig  a  penny  tor  renewals- 
With  regard  to  comjwtition,  the  company  will  not  try 
to  undersell  the  cheap  Gorman  lamps  that  will  come 
over.  He  is  only  afraid  that  they  will  do  mora  than 
this,  and  discredit  electric  lighting  in  general;  for  he 
believes  that  all  sorts  and  kinds  of  refuse  lamfM,  "  misfits," 
as  it  were,  are  being  collected  for  our  benefit ;  and  there 
are  likely  to  be  accidents  in  consotpience  of  their  use.  Tbo 
rejieated  tests  made  with  every  individual  lamp  turned 
out  at  Ponder's  Iind  is  one  of  the  chief  items  of  expense  in 
vhcir  manufacture,  and  one  which  no  false  economy  would 
letul  the  company  to  cut  down.  It  is  this  which  helps  to 
make  the  English  lamp  dearer  than  its  foreign  rivals,  bat 
which  has  made  it  at  the  same  time  so  good.  It  take* 
six  months  to  train  a  skilled  haiod.  "Then  we  make  all 
our  own  materials  at  Ponders  End,  including  glass  and 
gas.  We  also  control  the  pittent  lampholder,  which  every- 
one uses,  and  derive  a  large  revenue  from  its  royaltieSi 
We  manufacture  every  kind  of  fitting  and  oleotroiier  our- 
selves, and  having  so  many  departments  of  work'can  shift 
our  bands  about  from  one  to  the  other  as  the  demand  on 
eacb  varies.  In  this  way  we  have  reduced  economy  in  the 
manufacture  to  a  fine  art,  and,  what  is  more  important,  can 
turn  out  our  lamps  with  an  equality  and  evenness  which 
only  long  experience  can  give.  There  was  a  lime 
when  in  order  to  produce  1,000  lamps  of  the  same  voltage 
and  illuminating  power  we  had  to  make  1,600.  Now  wo 
can  ensure  1,000  perfect  lam|)S  out  oi  1,020,  or  even  less. 
If  you  consider  how  delicate  the  lamp  is,  and  what  a 
diflTeroDce  the  slightest  flaw  or  irregularity  in  the  filament 
will  cause,  yuu  will  agree  that  this  is  a  wonderful  result." 

FbysiolOffioiU  Effects  of  High-Freqaenoy  Car- 
rents. — Writing  to  the  iMitrtl  of  the  lilst  inst.,  in  reply 
Ut  a  letter  from  Mr.  Swioton,  Mr.  Wm.  G.  Sutherland, 
M.B.Aberd.,  says:  "  Mr.  Swinton's  letter  in  the  laneti  of 
October  U  seems  to  throw  no  further  light  on  this  sub- 
ject. The  oifocts  on  the  body  are  perha^M  not  altogether 
proportional  to  the  maguitu<Ie  of  current  passed  and  the 
density,  In  the  case  of  the  discharge  from  a  Leyden  jar 
we  have  a  comparatively  feeble  current  oadlUlfng  many 
hundreds  of  thousands  of  times  per  second,  and  at  a 
potential  of  some  thousands  of  volts,  and  yet  auch.  &  wjnU:)- 
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alt«rD&ttng  current  gives  rite  to  energetic  physiological 
eSeets.  Broadly  ijieaking,  an  alternatjnfc  currant  xl  ordi- 
nary frequencies  acta  chiefly  on  the  nerroiu  sysMm  ;  a 
continuouR  one  acta  more  by  chemical  means,  causing 
electcoiytic  deeompOBithm  of  the  contained  taline 
flaida.  Dr.  F.  Potoreon,  in  a  report  of  experiments  read 
befwe  the  Sohool  of  Minei,  Oolumbia  College,  N.Y.,  on 
July  30,  1888,  eame  to  the  conclaaioo  thai  rapidity  of 
alternation  alone  sufficed  to  make  a  current  more  destruc- 
tive to  life,  a  rapidly  ■  alternatinj;  current  being  more 
dewJly  than  a  continnons  one  of  double  the  voltage.  Ilii), 
we  now  learn  (mm  the  recent  experimeois  of  M.  Nikola 
TeeU  and  M.  d'Ar«onvul,  hoM*  good  up  to  a  certain  point 
only,  and  m^piitude  of  current  as  measured  in  amperes 
seems  to  form  the  prime  factor.  Contrary  to  what  obtains 
in  the  case  of  metals,  the  carbon  filament  of  a  Unip<IccroMcs 
n  resistance  as  the  temperature  rises  with  an  ordinary  con- 
tinuous or  itiroct  cTirroDt.  With  an  alternating  current  the 
resistance,  on  the  contrary,  inereasee  anlil  with  currents 
rapidly  alternating  millions  of  times  per  seeood  the  effisctive 
resistance  of  tlie  carbon  filament  is  enormottsly  increased. 
Hence,  applying  Joule's  law  (U-C  R()  to  bi^h-frequency 
cnnents,  the  resistance  is  enormous,  while  the  current  is 
proportionally  small,  and  yet  the  total  energy  represented 
in  watu  consumed  by  the  lamp  is  the  same  as  it  would 
be  with  a  current  of  greater  magnitude  at  n  lower  pressure. 
The  volla  are  numbered  by  tbouBanda,  wfailu  the  current 
is  only  a  few  milliamperes  ;  but  this  only  proves  that  so 
maob  energy  was  employed  in  bringing  a  lamp  fiUmciit 
to  incandescence.  Is  there  evidence  to  show  that  this 
energy  actually  passes  through  the  tissues  of  tbe  body  t 
With  ordinary  freigueticiee  tlie  rosiitaocc  of  the  human  body 
to  an  alternating  current  is  less  than  to  a  continuous  one  of 
tlie  same  voltage— just  aa,  in  the  case  of  carbon,  as  soon  as 
the  ordinary  frequencies  aro  excccdcc]  the  rexisttnco  olforocl 
to  the  passage  of  currents  rapidly  rises.  Prof.  Clerk 
Muxnoll  assorted,  and  Lord  Rayloigh  later  on  experi- 
mentally confirmed,  the  fact  that  with  currents  of  high 
frequencies  transmitted  along  metallic  wires  soi  [induction 
uinses  tbe  current  to  glide  over  the  Murfaco  o(  the  con- 
dactor  without  penetrating  to  tbe  interior  at  all.  What 
obtains  for  metallic  conductors  may  be  equally  true  aa 
regjrdu  the  humnn  body.  The  late  Dr.  W  H.  tttonc,  in 
iho  Lumleian  Lectures,  1886,  compared  tbe  human  body 
subjected  to  alternating  currents  from  an  induction  coil  to 
a  condenser,  and  asserted  that  with  rapid  iDtermtssioas  it 
was  {)roba:l>lo  that  a  current  did  not  futty  pass  before  it  was 
neutralised,  in  whole  or  in  part,  by  the  succeeding  current 
of  opposite  sign  coming  from  the  opposite  direction, 

Tha  BraUns  of  Electric  Tramoan.— Hoforonce 
was  miLdu  in  n  previous  issue  to  the  failnroi  of  car  brukes 
on  electric  tramways  in  the  United  States,  and  now  Mr 
E.  A.  Sperry,  in  the  Eledriad  Bnginttr  of  New  York,  deals 
with  the  problem  of  streetcar  braking.  He  stales  that  as 
steam  -  road  practice,  road  bed,  speeds  and  weights  are 
gradually  approached,  their  experience  in  the  solution  of 
this  moet  im|>ortant  problem  should  be  studied  with 
care.  In  so  doing,  however,  the  features  wherein  the 
street -car  jiroblcm  is  diftcrcntiate<l  from  the  *te:im- 
road  problem  should  be  kept  prominently  in  mind.  It 
must  be  remembered  that  the  locomotive  engineer  is  pro- 
vided with  a  complete,  expensive,  and  somewhat  intricate 
apparatus  with  which  to  de- energise  his  train,  The 
periods  of  its  application  are  comparatively  infrequent, 
and  as  to  personal  cs[r.ibtlitieB  lie  is  schooled  and  trained 
for  years  before  ever  being  allowed  to  touch  either' tbe 
throttle  or  the  triple  valve.  While  working,  his  pressure 
gauges  allow  him  to  adjust  the  brake  application  to  a 
aieoty.     7bo  time  element  which  is  giveii  lor  the  total 


retardation  and  final  stopping  of  his  train  is  usually  very 
large  as  compared  with  that  allowed  in  street-railway 
practice.  Of  the  two,  the  alroet-raiiway  problem  is  the 
moat  exacting,  and  in  the  hands  of  far  nrnre  inex|>erieneed 
operators ;  and  yet  we  are  told  that  the  mechanism  involved 
in  its  solution  mtist  bc^r  only  a  small  ratio  to  tbe  constantly 
decreasing  cost  of  the  total  equipment.  Mr.  Speiry  thinks 
this  is  hardly  fair.  He  opines  that  the  purchaser  should 
be  willing  to  spend  money  to  offectnal'y  control  the 
retarding  car  aa  well  as  the  accelerating  oar.  To  be  sure, 
as  little  expense  should  be  incurred  here  as  {xwrible,  but 
enough  to  fully  meet  tbe  requirements.  Its  iro|>ortaiioe  st 
once  commands  the  attention  of  all,  and  comment  the 
problem  as  such  to  the  engineer.  Considering  tbe  in- 
experience  of  the  operator  and  the  responsibility  which  at 
times  well  nigh  overwhelms  biro,  be  thinks  that,  as 
onginocrin,  we  should  be  willing  to  set  a  very  high  mark  to  be 
attained  in  the  ideal  brake  for  electric  street-railway  aer- 
Tice — namely,  the  use  of  but  a  single  controlling  bandle 
for  everything  :  starting,  aooelerating,  retarding,  and  brak- 
ing ;  the  ti-uiler  or  trailers  and  all.  Let  the  motomeer 
have  nothing  to  think  of  except  one  handle,  and  two-thirds 
of  the  acctdenls  now  occurring  will  be  |irevent«d.  Let  this 
handle  reiuire  no  more  exertion  in  ita  operation  than  tti« 
present  controlling  handle.  Let  the  motorman  fulfil  hia 
functions  with  as  little  physical  exertion  as  possible ;  he 
will  have  a  greater  reserve  for  mental  application  when 
necessary.  A  motorman  required  to  exert  an  eoormoos 
amount  of  brute  force,  constantly  grinding  at  tho  brake,  has 
but  tittle  life  left  to  apply  in  case  of  emergency,  fie  agrees 
with  II  prominent  writer  of  a  year  or  so  ago  on  this  subject, 
where  be  says  that  a  multiplicity  of  bandies  is  fatal  in 
time  of  emergency.  Were  you  ever  present  at  an  acci- 
dent T  Mr.  Sperry  has  seen  the  motorneer  unconsciously  torn 
the  handle  the  wrong  way  whon  "  rattled  "  and  frightened 
by  a  terrible  exigency  in  which  he  suddenly  found  himself, 
with  consequences  that  were  too  horrible  to  reiterate.  The 
motorneer  was  blamed.  Who  would  have  done  better  under 
tbe  circumstances  !  In  the  author's  judgment  that  motor- 
neer was  not  so  much  to  blame  ;  he  was  handicippod. 
Many  may  think  the  mark  that  he  has  herein  sot  is  too 
high  for  attainment.  In  his  judgment,  however,  he  does 
not  think  it  is.  Uf  course  tho  problem  is  a  hard  oim,  but 
almost  every  attainment  of  value  has  boen  reached  along 
this  same  route.  This  emergency  is  our  opportunity.  Let 
us  give  the  struggling  street-railway  man  nt  once  a  proeticat 
solution  of  the  problem,  being  satisfied  with  nothing  short 
of  tho  ideal  simplicity  named,  bringing  up  thereby  the 
advancement  in  the  brake  to  the  high  standard  of  ezcellonco 
attained  by  tbe  application  of  the  power. 

GAufine:  of  Altisnwte-Carrent  VoUmoters. — One 

is  often  placed  in  a  difficulty,  write*  M.  K  Meylao  in 
L EUctndtii,,  in  laboratories  or  workshops  when  it  is  destrad 
to  obtain  alternating  E.M.F.'ii  and  the  feeble  current  neces- 
sary in  gauging  alternating  cuirent  voltmeters,  or  for  otber 
imrposes,  One  method,  adopted  by  MM.  liospitatier  and 
Koux  in  the  laboratory  of  the  Bcole  de  Physique  ot  Chimie, 
in  Paris,  consists  in  driving  the  alternator  by  an  electric 
motor  energised  from  a  battery.  The  following  method, 
according  to  M.  Meylan,  is  very  simple,  and  can  be  used  to 
great  advantage  :  In  a  dynamo,  or  an  ordinary  continuous- 
current  motor,  any  one  segment  of  the  commutator  pASses 
successively  over  alt  rangee  in  tbe  ditForence  of  potontial 
comprised  between  zero  (if  the  machine  has  one  part  cod- 
uectod  to  earth)  and  the  maximum  voltage  of  the 
machine — say,  100  volts,  150  rolts,  et«. — and  then  again 
pass  from  zero  in  one  revolnlion  of  Mm  machine 
in  the  case  of  a  bi-polar  dynamo.  If,  then,  any 
two  segments  of  the  commuutor  ore  couQact«d  lo  two 
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IcRulnled  rings,  it  will  be  poasJble  to  obuio  an  alternative 
diflerarice  o(  potential  at  the  two  brushes,  or  collect  an 
alteniatiii>;  current,  irhich  is  proiliiced  by  the  working 
of  the  motor.  The  frequsucy  ol  this  current  is  equal  to 
the  number  of  revolutions  per  second.  The  useful 
voltage  oallectod  at  tbo  two  brushes  depends  upon  two 
factors  :  the  relative  diB|ioaition  of  the  »e^ra«iits  of  the 
coRimutntor  connected  to  the  rings  and  the  diapositiou  of 
the  magnetic  field.  By  taking  two  segments  diameti  ically 
opposite  on  the  commatalor  the  maximum  diflerence  of 
potontial  it  realised.  The  relation  of  the  alternating  volt- 
age to  the  volta);e  at  the  bnisbcs  (for  a  very  feeble  output) 
depends  upon  the  form  of  the  uaxnetie  6eld.  The  only 
pra«Ucal  difficulty  arises  from  the  fact  that  it  ia  necessary 
to  obtain  extreme  anf^iikr  H|)etMls  to  reach  practical 
frequencies.  In  fact,  the  frequency  of  60  (^0  is  the  lowest 
used  in  practice)  corresponds  to  a  speed  of  3,000  revolutions 
per  minute  ;  the  frequency  of  100,  which  is  largely  used 
in  England,  is  equivalent  to  G.OOO  revolutions,  and  the 
f  rsiinency  of  1 35,  as  employed  by  the  TbomsonHouston  and 
Westin^bouse  people  in  the  United  States,  corresponds  to 
7,500  revolutions  per  minute.  These  speeds  are  much 
higher  than  one  is  accustomed  to  consider  in  practice,  and 
a  special  plant  is  necessary  to  obtain  ihem.  Nevertheless, 
as  the  power  furnished  is  very  weak,  since  it  only  concerns 
some  haodredtbt  of  an  ampere,  il  is  suHicient  to  have  a 
■mall  wall-oonstnioted  dynamo  so  that  there  will  be  no 
danger.  A  small  Ferret  motor,  used  by  M.  Meylan,  ran 
at  1,600  rorolulions,  giving  130  volts,  and  up  to  j  h.p. 
Leaving  the  exciting  out  of  consideration,  it  would  bare 
been  necessary  to  apply  an  E.M.F.  of  from  360  to  400 
volts  to  drive  the  motor  at  S.OOO  revolutions,  but  this  is 
not  very  practical.  A  liquid  rheosta I  waa  therefore  inserted 
in  the  inductive  circuit,  and  this  enabled  the  exciting  to  be 
reduced  three  or  four  time*.  Under  these  ciroumitances 
a  pressure  of  180  volts  gave  a  sjieed  of  5,500  revolii- 
tioiiM.  By  adjusting  the  rheostat  the  frequency  may  be 
very  easily  varied,  this  |iroving  very  useful  in  tbe 
investigation  of  alternating- current  voltmeters.  It  is,  of 
course,  necessary  to  regulate  carefully  the  brushes  so  as  to 
avoid  sparking  under  those  conditions.  Thus,  with  a 
small  motor  and  a  battery  of  accumulators  capable  of 
giving  a  fraction  of  an  amgiero  one  can  produce  at  will,  by 
a  simple  manwuvre  of  the  commutator,  alternating  E.M.F.'s 
with  a  feobta  output  by  varying  the  voltage  from  a  few 
volts  up  to  100  or  130  volts  with  any  frequency  ejny  of 
meaiarement.  On  completing  the  system,  by  a  small 
transformer  one  can  euily  obtain  several  thouiands  of 
volta  constant  for  verifying  high-tension  electrostatic  volt- 
meters. This  arrangement,  M.  Meylan  concludes,  is  the 
most  ]iructinl,  un<]  is  specially  »nitabie  for  laboratories  and 
for  workshop;  where  measuring  instrumenU  ure  made. 

Tbe  Proposed  Pacific  Cable. — The  Tijnts  of  Monday 
states  that  Mr.  Ssiidford  Fleming  has  left  Canada  for 
Australia  with  the  view  of  submitting  four  alternative 
routes  for  the  projiosed  Faciric  cable  from  Vancouver.  Mr. 
Sandfofd  Fieming'a  name  has  been  for  many  years  associate<l 
with  the  scheme  of  connecting  the  Empire  right  round  the 
world  by  a  cable  of  which  the  landing  stations  should  be 
everywhere  in  British  hands,  and  it  will  be  remembered 
that  on  behalf  of  tbe  Colonial  Conference  of  1^87  he  won 
tba  aympatby  of  many  of  bis  colleagues  for  tha  Bchome  for 
the  eonatruction  of  a  Pacific  cable  wbich  be  laid  b<^fi>re  them 
at  that  time.  The  Canadian  PkciGc  Railway  bad  then  been 
in  existence  for  about  a  year,  and  Mr.  Sandford  Fleming 
urged  that  the  creation  of  tbisGrst  important  link  in  the  chain 
of  British  communication  through  the  continent  of  America 
was  a  fact  that  ought  to  be  utilised  in  the  intereeu  ot 
Imparial  unity,  by  continuing  the  chain  acrosa  the  Pacific 


till  it  touched  British  territory  again  upon  the  further 
shores.  There  wore,  he  pointed  out,  three  ways  of  carrying 
out  this  idea,  tbe  third  being  the  construction  of  the 
Pacilic  cable  from  Vancouver,  vii  Honolulu  and  Fiji,  to 
Australia.  Tbe  colonial  Governments  on  either  aide  of  tbo 
ocean  are  willing  to  contribute  subsidies  towards  the  eon- 
struction  of  the  cublu,  and  the  sujiporters  of  tbe  etheme  on 
the  Canadian  side  look  anxiously  for  the  help  of  the 
Imperial  Qovernment-  In  despair  of  obtaining  it,  some  of 
the  Australian  Governments  have  agreed  to  subsidise  ths 
French  lino,  of  which  the  Soci^t^  des  T^l^graphee  sous 
Marina  (as  mentioned  in  our  last  issu«)  has  already 
completeii  a  first  section  from  Queenslsnd  to  New 
Caledonia,  but  the  general  feeling  is  that  this  has  been  a 
false  step,  and  is  likely  to  hinder  rather  than  to  botp  tbe 
construction  of  a  through  British  cable.  A  cable  which 
passes  through  French  stationa  in  the  Pacific  could  not 
expect  to  be  subsidised  for  Imperial  purposes.  It  must 
base  ite  chances  of  success  wholly  on  the  commercial 
prospect,  and  if  this  juililles  ita  construction,  tbo  existence 
of  one  Pacific  cable  already  monopolising  such  business  as 
there  is  will  for  a  lon^  time  to  come  prohibit  the  creation 
of  a  secoud-  Tbe  scheme  of  the  French  comptiny's  cable 
can  only  be  acceptable  to  the  English  communities  con- 
cerned on  the  assumption  that  no  British  cable  is  to  be  bo^wd 
for-  If  a  British  cable  is  to  be  made,  it  must  be  made  before 
the  French  company  has  decided  on  the  fall  extension  of  ite 
linee  to  the  American  coast,  and  until  this  {roaaibility  )• 
definitely  rejected  the  colonies  of  Victoria,  South  Auatralia, 
and  New  Zealand  join  with  Canada  in  withholding  tbeir 
support  to  the  French  line.  The  pro*pect.i  ol  cable  busi- 
ness depend,  of  course,  to  a  great  extent  upon  the  bualuess 
done  by  tbe  shipping  lines.  What  tbia  is  likely  to  be  has 
been  made  clearer  of  late  by  the  investigations  ol  the  inter 
ctiangoible  commoditieE  of  Canada  and  Auatralia,  made  on 
behalf  of  the  new  line  of  steamers  established  by  Messrs. 
Huddarl  and  Co.  All  the  information  which  was  required 
to  justify  the  venture  of  tlie  ships  serves  to  define  the  pros- 
pects of  the  cable  as  far  as  its  purely  commercial  aspect  is 
eonoerned.  The  traclu  of  the  four-and-a-half  millions  of 
Canada  with  the  three-and-a-half  millions  of  Australia  hardly 
seems  at  first  sight  likely  to  repay  the  heavy  cost  of  the 
construction  ot  G,000  miles  of  cables.  Nor  is  it,  indeed, 
probable  that  a  cable  lino  could  at  first  exist  without  large 
subsidies.  But  it  has  to  be  remembered  that  telegraphic 
communication,  once  established,  is  not  for  this  generation 
only.  All  that  can  be  said  on  the  score  of  insufiicicnt  trade 
might  have  been  saiil  at  the  first  conception  of  the  other 
great  cables  of  the  world.  It  is  now  stated  by  the  sup- 
porters of  the  scheme  that  the  technical  difficuiticn  of  the 
course  which  it  is  proposed  to  take  are  nowhere  so  great  as 
they  have  been  represented  to  be,  and  that  the  laying  of 
the  lino  oflers  no  special  obstacle  to  tbo  realisation  of  the 
[iroject.  It  is  understood  that  the  schemes  which  Mr. 
Sandford  Fleming  is  about  to  lay  before  tbe  colonial 
Governments  of  Australia  ask  only  for  a  collective  subsidy 
ol  £60,000.  What  is  now  wanted  in  order  that  the  project 
may  bo  fairly  judged  is  precisely  what  it  is  understood  that 
Mr.  Sandford  Fleming's  mission  to  Australia  is  to  ofTect — 
namely,  a  clear  exjKiaition  of  some  practical  scheme  for  ita 
fulfilment.  Mr.  Sandford  Fleming  will  have  a  strong  ally 
in  Australia  in  Mr.  Bowell,  tbe  Dominion  Minister,  whose 
visit  will  bo  contompotanuouM  with  his  own,  Sir  Thomas 
M'llwraith,  the  retiring  Promior  ol  QuoonsUnd,  said  the 
other  day  that  Queensland  always  favoured  tbe  construc- 
tion of  a  purely  British  cable  across  the  Pacific,  atid  would 
warmly  welcome  tlie  supjx>rt  of  the  mother  country  to 
such  a  schonie-  We  belicro  this  matter  is  now  attracting 
the  attention  of  the  English  QovornmeDl. 
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PRACTICAL  INSTRUMENTS  FOR  THE    MEASURE- 
MENT OF  ELECTRICITY.' 

IIV   J.   T.    KIBLETT  ASO  J.  T.    KWJtM,   8.8C. 

xm.    * 

(Conlinued  from  page  SS9,  Vol.  XL) 
Ric!*i:tTANVK,  fimtiKUfd. 

IXffrrmtitU  ftaltanomeler. — Tliis  lype  of  instrument  is, 
of  courw!,  proiierly  i?lasso<!,  not  under  the  bead  of  reaistunoe 
but  of  current -measurini;'  iiiHtnimenta,  as  it«  functjou  in 
primarily  to  compare  ard  uieanure  dillerciiic«.i  in  cuminls 
of  ulcctricity.  Chrin;;,  however,  to  its  ){reat  iidiiiitnbility 
for  measurinK,  "r  riitlicr  pomjiniing  n'siiilnnrcj',  a  rt^fi-ronw 
to  it»  tuijtiatnicnt  mid  n]i{>linitioiis  to  tiiis  i<|>RciAl  |>ur|i(isc 
will  not  Ih!  tiiit  iif  i^lftcc  under  tli«  hr-nding  of  resi^tance- 
mca*urinj[  innlruracnts ;  whilo  tUc  construction  of  the 
iDstiuinent  iltiolf,  and  its  various  applications  to  the 
meHiiireni<>nt  and  ('Ooijt&riBon  of  curients  will  be  y^iveti 
when  these  types  ot  nieaauriiiK  instruriienta,  known  an 
"  electrical  Imlancea "  (to  which  cIhhb  tlie  dtffennitial 
gtlivanoDWter  rvaliy  buloii^H)  are  Iwln;;  dettlt  witli. 


/\ 


Fm.  33,— THHerontinl  Gftlmnonwtor  -Plan  View. 

The  dillurvutial  ({alvaiionietvr,  of  which  the  main  (entures 
are  f-howo  in  Y'lg.  33,  conNints  ea-ii-ntiAlly  of  a  magnetic 
needle  frooly  »uii[icnded  in  tlie  vicinity  of  two  iirecisoly 
similar  ooil«  of  wire,  C  and  C,,  m  placed  that  they  both 
influence  the  needle  to  an  exactly  equal  eictent  when  the; 
same  or  equal  currents  arc  |>a»iing  through  them.  The  tor- 
minala  of  the  two  coils,  P  &  Q  and  1',  &  (j„  aro  «o  arranged 
that  lh«  coiIh  oau  be  connected  up  in  sariet  or  in  panllel, 
or  can  be  entirely  diBCounected  from  each  other,  according 
to  the  requirem«at8  of  the  case.  The  inrtmment  ia  usually 
provided  with  a  set  of  tibunta  irherehy  the  sensibilily  of 
either  (ir  botli  coils  can  be  varied  to  any  desired  extent, 
the  UKUiil  ralioa  employed  being 

-I     -I  ^ 

10*  100*  no5b' 

PigH.  34  and  35  illustrate  diagranuoatically  two  different 
mcthfldH  of  coauecting  up  the  galvanometer  coils,  battery, 
contA4!t- maker,  known  variable  reaistaiice,  and  tbft  nnkltOWD 
roNistance.  Tn  Fig.  31  the  two  galvanotueter  ooits,  C  and 
C,,  are  connected  np  in  jMrallel,  the  one  coil  C,  being  in 
series  with  tha  known  vnrinbld  ro»iNtance  Rj,  while  the  other 
coil  C  i)  in  MeUnt  with  tlie  unknown  retiiHlanee  R.  Wtien- 
ever  It,  hail  been  ko  a^ljiutcd  that  the  galvanometer  needle 
shows  no  deflection  on  the  circuit  being  c<jTupl()ted  by 
dosing  the  con  tod' maker  K,  the  current*  Howing  through 
tlie  two  coil«,  U  and  C,,  mtiat  be  exArtly  eqiiid,  as  they 

{*  There  hu  been  un  uiinvDiiLable  delay  in  the  continiintion  ot 
tlieea  articloa  av/inu  to  ihe  long  nnd  lerioua  iilneM  ot  on*  d  the 
ftolbeni.  We  tmcL  there  may  be  no  further  inl«rru}itioD  In  iJieir 
pobltMllon.— Eo.  £  E.l 


arc  in  opposite  direction.-!  and  Just  neutraliiie  each  other's 
cfTnrts  on  the  needle.  But  if  the  ci:rrenta  are  eijual,  the 
total  resistance*  in  the  two  w!ction«  of  the  divided  circuit 
must  also  be  equal  to  each  other,  and  therefore  as  the 
resiatanca  of  C  is  equal  to  that  of  0,  it  follows  ttiat 
R  =  B,. 

With  the  other  arrangement,  shown  in  Fig.  3S,  the  two 
coils,  C  and  C,,  are  in  series  with  each  other,  the  battery,  the 
coiitact-ni&ker,  and  the  two  coiJa  all  forming  one  circuit.  The 
known  realMance  R,  is  connected  up  as  a  shunt  to  C„  the 
one  coil  of  the  galvanometer,  and  tlie  unknown  resistance 
R  is  «iinilarly  connected  tw  a  shunt  to  the  other  coil  0. 
Here,  again,  when  the  known  variable  resistance  has  been 
80  aHjuKtcd  that  the  closing  of  the  circuit  rAUses  no  deflec- 
tion of  the  galvanomelOT  needle,  wu  liave  an  eqti&Hty 
Ijetwocn  n,  the  known  varinble  resistance,  and  R  the 
resistance  being  teet«d  ;  for  in  order  thnt  preciaely  equal 
currents  should  be  passing  through  C  and  C,.  they  must 
butit  be  shunted  to  an  e.<cactly  etjual  extent,  and  therefore 
we  liure  again 

R  =  R,. 

When  the  unknown  resistance  U  is  large  compared  with 
the  resistance  of  one  of  the  galvanometer  coils,  the  former 
[)(  the  In'o  methodti,  in  which  the  coils  are  in  parallel,  is 
the  most  sen^tive :  and  when  R  is  small  compared  with 
the  reaiiitance  of  Uie  coil,  the  second  method,  in  which  the 
coiU  are  In  aejieti  and  filmnted  by  the  resistancea,  will  be 
found  preferable. 

In  order  to  increase  the  sensibility  and  accuracy  of  the 
difTerentiB)  galvanometer,  it  is  advisable  to  make  the  coils 
of  high  rctiatance,  so  as  to  minimise  the  error  due  to 
inequalities  i>(  ihccoili;  and  in  order  to  make  the  readings 
more  accurate,  the  c^ntaet  maker  K  ahoiild  be  a  reversing 


r  -■    '.  i.. 
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Pm.  SI.— Coils  In  Puailel.  fto.  35.— Coils  bi  Serlee. 

MetliodE  of  Cannecting  up  Differential  G&lvanomelor. 

one,  Ko  that  the  ilireutiona  of  Itie  currents  may  be  readily 
reversed  through  the  coils  of  the  in.itrument,  and  the 
mean  of  the  two  deflectioiu  t*keD. 

(To  be  mnlinuni,} 


ELECTRIC  LIGHT  AND  POWER. 

BY  ABTHUK   r.  OOr,  AH  HOC.  MKU.  INST.  U.KOTRICAL  UIUIKBESB. 

(jIII  rryfc/j  raenxd.J 

DISTRIBUTION  OF  ELECTRIC  POWER. 

(Conlinueii  fr(mi  pag*  SS^.J 

TABCLAnox  SIX 

C-onditien.  of  Supply.  J^;  '^{^ 

PrM*ur«  In  volu  100  ...  'XO  ... 

Current  In  am peroa 400  ...  200 

TotAl  MCtlonotooppvrlntq.  hn....  30  ...  1-SS  ... 

Total  ir*>Kht  ol  e»pr>tr  (d  torn 3Vi  ...  ISO  ... 

Percentnee  of  loM  01  piouure   4-0  ...  3-0  ... 

P«c(intii|ieof  loMof  envrsy 44  ...  S-0 

PoiceniiiKe  of  copper  uaed.. ,„.„„..  lOO'O  ...  t&-i  .. 


Parcentwe  of  copper^ 

OMd    lwith4Xlo« 

Supply    diitaaoe    in  j     conatAnt 
fonls  -..- ) 


iioo-o 
[  aoo 


31 -SB 
400 


I87A 

800 


A  aummary  of  the  thiee  methods  of  low-|>reMUre  dis- 
tribution is  given  above  in  Tabulation  50,  in  «ach  cais 
the  power  received  from  the  Kcneraling  source  beinp 
40,000  watts,  none  being  ta^'V^  <>*  »S«wi%'>iift  \vni„-wi 
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that  the  whole  of  what  ia  delivered  ia  utiliwd  at  the  far 
end,  the  disUnco  nervod  bwns  900  yard*  from  th«  gtno- 
nting  «oiirc«.  Tbo  l.ut  row  of  figoras  in  the  UibuUtion 
ftivoa  tbB  iocTMaiul  ditwnco  the  power  can  bo  s«nt,  when 
the  (Mrcenuge  of  fall  of  preuuro  or  loet  of  energy  is  kept 
consUnt. 

tligh-Prtstvrt  SmUm. — Wo  may  now  {mu*  on  to  oonijder 
the  *«ootKl  genemi  ayatcm  of  diitribiiting  etectrie  pow«r — 
namely,  by  moans  ot  bi|;h-preMure  aliomatinK  currants. 
From  the  preceding  Gjiurea  it  isBMnthat,  generally,  t be 
higher  tbe  ps«nure  employed  the  greater  in  proportion  ia 
the  diatasea  a  given  power  can  be  cnnsmitted  and  dis- 
tnbut«d,  keepiof;  the  tote  of  eoei^^y  eonMant ;  alio,  that  for 
a  given  dietutc*  and  loa*  of  energy  the  weight  <^  copper 
required  will  vary  ioveraely  aa  the  aquare  of  tbe  preaaure 
employed. 

Tbia  la«l  law  ia,  however,  only  theorolical,  on  account  of 
makiiig  tbe  lost  conttunt  for  each  case.  Tbe  u«ual  prouure 
uaed  on  higb-preaaure  circuiu  ia  about  3,000  rotts.  suppose 
ve  me  20  ton*  weight  of  copper  to  tranamit  40  kilowatte 
a  diatanco  of  3,000  yards,  wicb  a  loaa  of  40  per  cent  or 
16,000  watu,  when  a  pressure  of  100  volia  is  used.  Tbeo, 
if  we  used  a  high  pressure  of  2,000  rolu,  ne  ahould  only 
require  a  curreot  oofrtwentieih  tbe  amount;  hence  tbe 
sectional  area,  and  conaequeuUy  the  wot>;ht  of  the  new 
conductote,  need  only  be  one  twentieth  ala»— that  ia,  one 
ton.  Bat  the  low  of  energv'  on  the  line  ia  obt'iiiied  by  tbo 
expreaeioo  C  R,  lo  that  aUbougb  the  reaiatance  nf  tbe  con- 
doctora  increaaee  while  tbo  current  docre«aea,  it  must  be 
remembered  that  tJw  loea  dopenda  on  the  square  of  tbo 
currcul.    Comparing  tbo  two  Iobmb,  we  have 

vith     100  TolU,  &VL  "  -too*  x  -I  -  16.000  watU ; 
„     2,000    .,      C»R-    30*  K   S-       «00     ,. 

■0  that  tho  loes  in  tbo  second  case  is  only  one-twentieib  of 
tbe  loss  in  the  former.  But  tbe  law  eUles  ibal  the  loss 
must  be  consUnt,  ao  that  the  reaisunce  of  the  2,000  voit 
circuit  mual  be  either  iDcreaied  20  times,  or  the  resistance 
of  the  100-voll  circuit  muat  be  decreuod  30  times  ;  and  this 
is  where  tbe  reault  ia  absurd  in  a  practical  Nnse,  bocsuse 
it  would  signify  in  the  former  a  current  density  of  8,000 
amperes  per  square  inch,  and  in  the  latter  case  a  density  of 
only  'iO  ampere* ;  the  tint  would  burn  up  tbe  wires,  while 
tlie  second  would  be  liko  burying  money  in  the  ground. 
The  reault,  however,  would  bo  that  the  weight  of  tho  copper 
ia  the  3,000-volt  circuit  would  be  still  further  reduced  to 
one-twentieth  again,  and  as  it  has  already  been  reduced  to 
one-twentieth  before  on  account  of  the  diminiabed  current, 
this  makes,  finally,  one- twentieth  of  one-twentieth,  or  one 
four-hundredtb,  to  that  using  30  tone  with  100  volte,  wo 
dwuld  only  require  SO-i-  400-  ^  of  a  ton  with  3,000  volts, 
tfam  oxemplUying  tbe  tfaeoretieal  law  given  above. 

Nej;locting  to  keep  the  loea  of  enetyy  eonstant,  and, 
iiMtead,  keeping  the  caiTenl  density  constant,  we  can  then 
reaeh  a  practical  aotulion,  and  this  it,  that  the  weight  of 
copper  used  is  inversely  proportional  to  tbe  pressure  uaed. 
while  at  tHe  aame  time  the  loai  of  energy  becomes  decreasod 
in  proi>ortioti  aa  tbo  preaaure  uaed  rim.  There  i*  thus  a 
great  saving  to  bo  effected  in  the  use  of  high-pressure  cur- 
rent!, for  not  only  ia  tbo  weight  of  copper  decreased,  but 
tbe  loaa  aUo.  Apnlying  this  practical  law,  we  find  that  the 
cost  with  a  100  volt  circuit  would  bo.  say,  20  x  60  ^£1,200 
for  copper,  whilst  with  2,000-volt  circuit  the  cost  would  be 
only  1  X  60  V  £60.  and  tbe  loss  of  energy  only  one-twentteth 
of  the  lou  in  the  former  instance. 

AUhen^  tbsee  advutugee  an  very  great  end  of  a  sub- 
atwitial  nature,  so  far  aa  eoncenu  financial  matters^  it  muat 
not  be  thought  that  there  arc  no  drawbacka  to  the  nae  of 
the  higb-preaaure  system.  The  greatest  of  these,  and  tbe 
one  moat  troubleeome  to  deal  with,  is  that  ot  reliable  insu 
lation.  Hie  greater  the  pressure  at  which  an  electric  current 
ifl  driven  a^ng  a  conductor,  the  more  difficult  ia  it  to 
COnGue  tt  to  the  conductor  and  so  prevent  leakage.  It  is 
comparatively  easy  to  well  insulate  a  eablo  that  is  worked 
at  100  or  200  volts  uresiure,  and  the  inrliinihber  covering 
need  only  be  fairly  thin,  and  benco  inexpensive  \  but  when 
dealing  with  2,000  volta,  heavy  and  very  expensive  covering 
ts  aheolntely  nocesaary,  so  that,  roughly  speaking,  a  100-volt 
WMia  is  com/xned  of  a  thick  copper  conductor  with  a 
t^ja    eorotiag,    wbiUt    tbo    2,000volt    maia  ia   a  thin 


wire  with  a  covering  composed  almost  entirely  of 
gutta[»ercba  and  indiarubbor,  and  having  a  deptli  perhapa 
twice  a*  great  ns  the  diamotor  of  tho  con-juotor.  The 
cost  of  a  cable  is  composed  of  two  factors :  (1)  tbe  cost 
of  tbo  mass  of  copper  therein,  (3)  tbo  cost  of  tbe  in- 
sulating covering  on  the  copper.  In  the  case  of  low> 
preaaure  distributing  cables,  it  is  evident  that  tbe  cost 
of  copper  as  compared  with  tbe  cost  of  iosulatioQ 
is  high,  while  with  high-pressure  cables  the  coat  of 
copper,  aa  comparetl  with  that  of  insulation,  is  low,  so 
that  the  ratio  between  tho  two  varies  greatly  and  inversely. 
Fur  example,  if  we  transmit  40  kilowatta  of  oloctrie  power 
lit  100  volts  one  mile,  we  might  use  a  cable  costing  £1,800 
per  mile,  while  if  we  transmit  the  same  power  at  2,000 
rolts  pressure,  we  should  use  a  cable  whicb  would  only 
cost  about  £300  per  mile.  In  tbe  latter  caae  the  weight 
of  copper  ia  only  about  onelivetitietb  the  weight  tuea  in 
the  former  caae,  and  yet  tho  total  cost  of  tbe  Utter  cable 
ia  one-sixth  of  tbo  former. 


,  Collector 
jp/atUrnator 
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Fio.  31. 

Fig.  31  shows  how  connecttona  are  made  on  a  higb-prea- 
aure alternating -current  system.  On  an  aUernator,  as  already 
explained,  there  \»  no  commutator,  and  tbe  two  ends  of  the 
armature  wires  are  led  to  two  ring*,  or  "  coHoctors,"  fixed 
in  the  armature  abaft,  each  well  ineulat«d  from  the  shaft 
and  from  each  other.  A  couple  of  brushes  are  fixed  on 
each  collector,  and  the  two  circuit  wires  are  led  from  the 
two  collector*,  aa  shown  in  tbe  diagram.  One  is  marked 
-f  and  the  other  -  in  order  to  distinguish  the  two,  although 
tbe  polarity  of  tho  machine  is  constantly  changing  from 
■t-  to  -  and  back  again.  Tbe  two  line  wirai  are  of  small 
diameter,  but  thickly  ingulated,  aa  only  small  currents  are 
used.  This  thin  wire  and  any  tappings  that  may  M  taken 
oS  in  parallel  is  named  the  "  primary  "  circuit,  and  tbe  two 
ijrminals  of  the  fine  wire  or  primary  coil  of  a  transformer 
are  joined  up  to  the  primary  circuiL  Thi*  coil  is  indicated 
by  tbe  thin  sigiag  lines;  the  thick  sigia^  lines  drawn 
opposite  it  denote  the  thick  or  secondary  coil  of  the  trana- 
former,  and  its  terminals  are  therefore  connected  on  to  tl)9 


I 


thick  wirei  of  the  secondary  circuit,  or  Ump  drcnit,  (rom 
which  the  lamps  are  ruo  ia  the  nsual  parallel  way. 

The  preaaiire  id  the  primary  coil  of  ihe  tranafonnei'  ia 
that  of  the  primary  circait^namely,  2,000  volte;  whilo 
the  preiKure  iti  the  secondary  coil  and  aecoiidary  circuit  is 
only  100  volu,  «o  that  the  (uncLion  of  the  truiiformer  ie 
to  receive  a  tmall  ciiirent  of  high  preuiire  ani  to  «eiid  out 
a  UT;ge  current  of  low  preisnre. 

(To  he  wntiiiued.) 


DESIGN  OF  ALTERNATING-CURRENT  MOTORS  ' 

There  ie  no  essential  difference  in  the  design  of  «  eintfiei 
two,  or  three  phnso  motor,  and,  in  order  to  simplify 
matters,  we  shull  treat  the  problem  for  the  single-pbasfl 
motor  only,  noting,  nt  the  same  time,  the  way  bow  to 
apply  the  results  to  the  design  of  motors  of  the  multiphase 


type.  We  shall  also  consider  the  following  typical  form 
only,  it  being  the  siraploat,  the  cheapest,  and  most  economi- 
cal, and  tbeiefore  of  chief  commerci:il  interest,  and  value. 
It  consltu  of  two  essential  parta:  1.  The  ozternal, 
stationary,  inducing  part  or  "  field,"  A  (see  Fig.  1),  made 
of  a  subdivided  iron  body,  with  a  continuous  ring  or  drum 
winding  emhadded  in  eroovos  or  holes,  and  wound  so  as  t« 
form  two,  four,  or  more  poles.  2.  Tlie  internal  rot«tin|i 
induced  part,  B,  the  annature,  with  a  winding  closed  in 
itself.  This  latter  may  be  arranged  with  the  bars  con- 
nected all  in  multiple  arc  (Figs.  3  and  3,  Dobrowolskv'a 
arrangement),  or  wound  with  a  number  of  sections  inds- 
[lendent  of  each  other  (Figs.  4  and  5),  each  section  with  k 
ring  or  drum  windintr,  miude  so  as  lo  form  as  many  poles 
a*  are  formed  by  the  eiternal  Geld  wimling.  The  first 
nTTangemont  can  be  treated  as  a  special  case  of  the  second. 


Fiat.  2  Astt  t. 


Let  it  now  be  required  to  design  an  aUernating-eurr«nt 
motor  of  the  ■inglc-)>haKe  tyjie,  to  deliver  a  power  of  P 
efTcctive  mechanical  power  nnita  (horse  [tower)  equal  to 
W,  =  73G  P  watts  at  its  pulley  :  Roipiired  to  find  the  iron 
dimensions  of  the  field  and  the  armature,  the  number  of 
turns,  and  the  sizes  of  wires  of  the  inducing  and  the 
induced  circuits  at  a  given  impressed  BM.F.,  and,  finally, 
the  effidency  of  the  motor. 

The  first  point  to  settle  upon  is  the  axle  apeed  of  the 
motor,  V.  This  is  determined  by  the  frequency  of  n 
periods  per  second  and  the  number  of  pair*  of  he1<l  jioles,  p. 
From  these  we  find  the  number  of  revolutions  {ler  minute  : 

V-*?-? (1) 

P 
The  motor  will  have  very  itearly  this  ibeorelical  speed 
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when  it  is  running  free.     At  full  load  we  shall  allow  a  slip 
of  - ,  su  that  the  speed  of  the  motor  when  it  is  loaded  ii 

V  -  Y=  V  A  -  -  V     I(,  for  example,  the  slip  is  4  per 


cent,  then  -■■ 


>J-,anil  the  full-load  speed  —.V.    Thui 
36  35 

we  find  a  circuit  of  low  frequency  of  50  cycles  and  tor  one 
of  high  frequency  of  130  cycles  the  folloning  theoretical 
speeds; 


Number  o(  iwlcn  V  ai  Hi  cynlon 

ot  motar.  (reva.  per  minute). 

4    » r,SOO) 

a    » 1,000}     

5     7»|      , 

10  aoo 

12    Bt»       

10  gn 

2)    SOO       


Vat  UlCcyctM 

(rov«.  per  lalnuteL 
3,900 

2,eoo 

1,600 

i,aoo 

m 

780 


From  this  simple  oom|iarative  table  we  dnw  at  once 
important  conclusion  that  the  tow  frequency  is  preferable 
for  the  design,  as  it  jiermitji  of  reducing  the  number  of 


Fio.  a. 

poles.  At  50  cycles  we  can  limit  this  number  to  between 
four  and  eight  for  motors  from  1  h,p.  to  50  h.p.,  while  we 
need  for  the  same  sizes  10  to  30  poles  at  the  higo  frequency 
of  130,  We  shall  see  later  on  that  the  idle  or  roagnettsinj 
current  increases  directly  with  the  number  of  poles,  an 
this  factia  no  doubt  one  of  the  main  reasons  of  the  difficulty 
of  desicniog  good  motors  for  high  frequency  circuits. 

I.  Desiffn  of  the  /"iVW.— The  important  question  to  con- 
sider is  the  proportion  between  iron  and  copper  weight  in 
the  field.     Similar  considoiatious  as  in  the  design  of  trans- 


Pio.  a. 

formers  may  take  place.  The  maximum  inducUon  density, 
B,  in  the  Iron  is  given  by  the  frequency,  the  permissible 
loss,  and  the  heatrradiating  surface.  B  will  in  general  be 
the  same  as  in  well  designed  transtormera,  and  it  is  advis- 
able Ut  take  the  {Allowing  values  : 

for  *0  ciyol«(. .....B=a.6O0  to  n,«W 

„    M 6.000  10  5.000 

.   00      5,000  M)  4,M0 

,     W      ^ 4.500  lo  4.000 

"  lOO      ..        „.       4,00010  3.500 

"l20      „        ,„..i ....       a,KI0toS.000 

It  would  not  be  difBcult  to  Gnd  by  theoretical  inv«etiga- 
tions  the  best  reUiioii  between  the  weight  of  iron  and 
copper,  but  by  ex|icnenoe  on  a  largo  number  of  designs  I 
found  that  with  the  normal  values  of  the  induction  in  the 
iron  an  empirical  constant  csn  be  found,  by  means  of  wbich 
the  number  ot  field-turns,  N,  can  be  easily  chosen. 

This  constant,  C,  is  the  number  ot   m6,'s«vww\i».  "sfw. 


coQlintetre  circumforeitce  of  the  )x)re  of  the  field  (or  ot  ibe 
diameter  of  the  arm&lure,  u  the  tno  arc  quite  nearly  eqiul). 
Lot  U,  centimatret  be  the  umaturo  diamotorXit  cun  be 
found  irom  the  [wrmiuiblo  circnmferentigkl  apeod  U,  •■  1,500 
to  2,600  ceiilimutres  per  secood,  and  V  by 


D,,-. 


] 


(2) 


I  the  ^mean    value  of  the  current  in  amperes  at  full 
then  the  conttant  will  be  expresaed  hy 

For  frequencies  of  40  to  SO  cycles  and  an  induction 
denwty  in  the  mtj^q  of  3.000  to  3,000  C  will  vary  from 
100  to  150.  This  rule,  of  course,  is  but  "  a  rule  of  thumb." 
«nd  has  to  be  upiiliH  judiciously  in  each  special  case. 
EVom  (3)  vre  find  the  number  of  Geld-lurns  : 


N 


D,C 


(3') 


Id  order  to  determine  exactly  the  (uU-lond  current,  the 
exact  value  of  the  maKuetising  or  idle  current,  i,  should  be 
known  beforehand.  A  method  for  calculating  this  will  be 
given  later  on.  But  au  approximation  sufficiently  accurate 
can  after  some  exrienencu  readily  bo  obtained  by  taking  I 
a  certain  penenttgu  Ur^r  than  the  true  watt  current 

W 

I  =  -7*  <  wherein  tj  is  the  full-load  efficiency  of  the  motor, 

n  t- 

and  E  toIm  the  J  maan^  value  of  the  impreued  £.M.F.  of 
the  circuit.  IVo  or  three  [ihaM  motors  will  have  a  com- 
paratively larger  number  ot  lield-turDi,  as  the  resulunt 
current  of  the  phaaea  must  be  taken  in  consideration. 
They  will  consequently  be  eomowbat  lighter. 


Q 


^xS^ 
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The  jirimary  or  inducing  winding  must  bo  placed  in  holes 
or  grooves  uniformly  all  around  the  c  ire  urn  fere  qco,  in  order 
to  reduce  the  air-gap  roluctanco  to  a  minimum.  Tho  nidth 
of  tlwnp  is  given  by  the  mechanical  consideration  of  suffi- 
(limt  oltarance  between  rotating  and  etatiotiary  part  only, 
and  varies  between  one  and  two  milUmelrea  from  the 
smallest  to  the  largest  sizes. 

From  the  total  number  of  turns,  N  (or  wires,  it  drum 
winding  is  used),  the  Eoaxiroum  vuliie  cf  the  total  indue 
lion  can  be  calculated  after  the  well-known  transformer 
relation : 

B  S  =  -/i  ■  E  .  108 


2irnN 


W 


wherein  S  is  the  eflective  cross^ection  of  the  iron.  6  has 
the  values  given  above  for  tho  various  froquonoios.  01  this 
total  induction  only  a  certain  percentage  will  bo  useful  by 
passing  thiough  the  nrmaturo  and  inducing  in  its  con- 
ductors currenU  which  will  produce  the  requir^  mechanical 
torque  liotwoen  thutn  and  the  stationary  field.  The  Other 
portion  will  form  a  stray  field  through  direct  leaka(;e  from 
pole  to  polo,  chiefly  on  tne  ext«rniU  snrfaesof  the  iron  body. 
Fig.  4.  This  Icakaec  will  increase  wiih  the  size  of  the  gap, 
with  the  induction  density  in  it  and  in  the  iron,  and  aUu  with 
the  number  of  polaa.  A  ring  winding  will,  of  course,  pro- 
duc«  a  larger  Uakage  than  a  drum  winding.  The  ilray 
Gold  incrvascB  with  the  increasing  load,  and  reaches  an 
enormous  amount  in  starting  ot  the  motor,  wheti  Che 
unpero-tums  on  the  field  are  many  timos  laiger  than  at 
load.  Ac  the  moment  of  starting  the  useful  induction  is 
therefore  reduced  to  a  minimum,  juit  at  the  time  when  a 
maxitnnm  induction  is  most  needed.  Another  source  ot 
Inkage  is  the  small  iron  bridges  left  between  the  holes  for 
iAg  windiog.  Fig.  &.  Br  using  a  half. closed  groove,  as  in 
/^f,  s,  tbia  laalagB  cut  be  maae  nogligibU. 


The  useful  total  induction,  Z,  will  therefore  be  exprc4)ied 
by 

Z  =  2  S  B <S) 

when)  X  is  a  fraction  less  than  unity.  If  the  motor  is 
running  toftdod  at  normal  speed,  x  can  vaiy  according  to 
tho  design  from  0'95  to  070 1  the  author  has  found  the 
values  by  various  azperiments. 

From  the  effective  iron  section,  S,  the  iron  dimensions,  k 
and  I  (Fig.  1),  are  found  by 

S  =  0  86  A  /, 

by  making  an  allowance  of  15  per  cenL  for  the  paper  iiua- 
Ution  between  the  iron  discs.  In  order  to  detAnnina  the 
length  of  the  field,  I,  wo  chose  the  maximum  iudnetioii 
density,  B,,  in  tbo  nir-gap  with  tho  view  that  the  magnetie- 
ing  current  will  increase  in  direct  proiiortion  with  this 
gap  density     If  the  motor  is  wound  for  two  p  |>o!eB,  then 

tho  eflcetive  iron  sHrface  of  one  jmla  vriU  be — l— 

and  the  useful  total  fiux  through  one  pole  : 

2Z  =  ^?ll^?lil'     ....     (6) 

t'rom  this  we  find 

.  4pZ 

0-8o  n  D,  B,' 

and  by  inserting  the  proper  value  for  Z  from  equations  (4) 
and  (5)  : 

l^(iZX -'13^ (7) 


and 


A  =  078  ^^h- 
-fj?B 


(8> 


For  40  to  80  cycles  and  a  small  gap  B,  may  be  taken 
from  4,000  to  2,500.  With  these  dimensions  ot  the  iron 
body  and  with  the  induction  densities  given,  the  iron  Iomsos 
by  hysteresis  and  eddy  currents  in  tho  field  can  bo  readily 
calculated.  The  total  length  of  the  copper  winding  and 
its  resistance  can  also  be  found  and  the  copper  loss  in  the 
field  thus  determined. 

11.  Design  of  the  Armatwre. — The  problem  <rf  atarting 
shall  be  considurod  separately.  For  the  present  let  us 
aiisiime  that  the  motor  ia  giving  off  ita  normal  output  of 

W,  eHective  watt«  oaustng  it  to  run  with  a  slip  ol  —  at  a 

s 

speed  of  V  n  —  —  t.     If  the  motor  was  running  at   it« 

theoretical  speed  then  there  would  be  no  E.M.F.  induced 
in  the  armature  conductors,  aa  then  there  would  be  no 
difterence  between  the  speed  of  the  armature  conductors 
and  that  of  the  rotation  ot  the  field  induction.  By  virtue 
of  the  slip,  however,  an  E.M.F.  is  induced  in  the  armature 
conductors  producing  currents  in  them  whose  strength 
depends  upon  the  value  of  the  sliii  and  the  armature 
resistance,  R,,  The  mecb.-inical  worlt  performed  by  tho 
motor  will  depend  upon  these  currents.  They  will  produce 
in  tho  armature  conductors  a  certain  watt  loss,  w^,  which, 
together  with  the  slip,  is  at  the  same  time  a  direct  mooaure 
for  the  useful  work  performed  by  tbo  motor. 

Suppose  the  armature  ia  wound  in  ti  sections  of  m  con- 
ductors each,  these  m  conductors  being  connected  in 
series ;  each  of  the  sections  to  be  short-circuited  in  itaeU, 
independently  of  the  rest.  Let  r,  l>e  the  resistance  of  ono 
conductor  (including  the  connecting  wii-es)  and  R,  ^  mr„ 
the    total    resistance    of    one    section.      At    an  induction 

density,  B,,  produced  by  tho  field,  Fig.  6,  at  the  slip  - 


*n.v(.-L) 
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and    a   circumforential  speed   U, 

K.M.F.  induced  in  m  armature  conductore  connwted  tn 
scries  each  of  tbo  induced  length  /  (Fig.  1),  will  be  : 


""  I0«  s 


<«) 


The  copper  loss  in  all  u  sections  of  the  armature  is  thus 

w,  «ii5i* (10) 
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As  the  motor  runs  with  the  alip  -against  th«  load,  the 

s 

total  watts  delivered  hy  the  untor  must  be  s  times  as  large 
aa  armature  loss — viz. : 

and  as  W-Wj  +  tu,,  we  find  the  useful  mechanical  enerKf 
delivered  at  the  motor  pulley : 

W,-|'«(*-l)     ....     (11) 

By  inaerting  the  proper  value  of  E,  from  (9)  in  (II)  and 
eanndflrinfi  that  mu  =  N,,  which  i«  the  total  nurcber  of 
eondoetort  all  nroiind  the  armature,  we  find  the  imjiortuiit 
equation  (or  the  useful  motor  output: 

and  from  this  the  reiiBtance  of  one  armature  section  : 

The  "/mean'  current  in  the  armature  condueton  in  amperes 

or  expreaaed  directly  by  tho  useful  watt  output : 

The  formula  (12),  IS),  and  (14)  speak  a  clear  language, 
and  from  them  wo  see  clearly  what  factors  determine 
chiefly  the  output  of  an  atternatingcurrent  motor. 

These  e(|uatioDB  are  general,  and  in  the  cue  of  a  clused- 
circuit  armature  according  to  DobrowoUkf's  design,  Fig.  2, 
wa  have  the  special  condition  of  u  =  1,  and  thq  armature 
renistance  hu  to  bo  calculated  with  the  view  that  all  the 
armature  conductors  are  connected  in  multiple  arc  through 
the  two  end  rings. 

(To  be  continaed.) 


ELECTROLYSIS  OF  SEA-SALT. 


A  very  useful  property  is  inherent  in  electrical  pro- 
cesses— namely,  of  utilising  common  prmlucts.  Water  is 
used  for  generation  of  current,  the  air  itxelf  i*  utilised  for 
ozone  ;  and  if  oot  so  common  everywhere  as  mud,  sea-salt 
or  eea-water  is  a  fairly  common  commodity  round  the 
shores  of  our  light  little  island.  We  have  mentioned  the 
proifosed  use  of  sea-water  as  disinfectant  at  Havre  and 
other  |)urta — much  needing  it,  to  be  sure.  We  may  have 
HOaiething  further  to  say  about  Ibis  in  conjunction  with 
the  Hcrmite  process  when  the  time  comes.  Meanwhile 
there  is  an  account  in  the  Ituliditi  Inlfrnatumal  of  the 
Gastner  process  of  electrolysia  of  seaaalt  which  may  1>e 
interest! lis  to  electrical  chemists. 

Each  coll  in  the  Caslner  apparatus  has  two  compirtmonta, 
one  of  which  contains  the  cathode,  >tnd  the  other  the  carbon 
anode  connected  at  ihe  bottom  by  a  bath  of  mercury,  which 
is  without  appreciable  resistance ;  this  is  kept  in  notion  by 
agitators,  and  rests  upon  a  metal  base  kept  cool  by  circula* 
lion  of  water.  One  compartment  is  lilled  with  water  and 
the  other  with  a  concentrated  solution  of  the  salt  to  be 
electrolysed — chloride  of  sodium,  forinstance — mechanically 
separated  by  the  mercury,  a  partition,  and  a  projection 
made  of  amalgamated  metal.  When  the  current  passes, 
hydrogen  is  given  o(F;  Ibis  escapes,  while  the  oxygen 
would  combine  with  the  mercury  if  it  were  not  conSried 
by  the  sodium,  with  which  il  combines  to  form  soda. 

If  the  efHcienoy  of  the  apparatus  were  perfect  it  would 
he  sufEciunt  to  start  with  a  small  amount  of  «odium,  which 
would  renew  itself,  but  as  the  efHdency  is  never  perfect  (it 
il  usually  about  90  per  cent)  this  must  bo  allowed 
for.  For  this  purpose  the  dynamo  is  first  conneotod 
to    the    electrodes    so    M    to    post    tbt    currant    iato 


the  mercury  until  an  amalgam  is  formed,  holding 
about  2/IO(>0  of  sodium,  after  which  the  second  group 
of  electrodes  Is  connected  to  the  dynamo,  generating,  say, 
90  amperes;  then  the  second  group  is  connected  to  a  second 
dynamo,  giving,  say,  10  amperes,  so  that  for  100  amperes 
passing  one  aide  there  is  only  90  amperes  passing  on  the 
other,  precipitating  90  per  cent,  of  the  soda  theoretically 
duo  to  the  100  amperes,  and  giving  o£f  the  corresponding 
chlorine,  wbilo  the  composition  of  the  amalgam  remains 
constant  at  3/1000  of  sodium. 

The  same  result  can  be  obtained  by  passing  the  full 
current  tor  one  hour  on  one  half  of  the  apparatus  and  for 
nine  hours  on  the  other  half,  and  by  arranging  the  cells  in 
series  in  suub  a  manner  as  to  accomplish  this  permutation 
successively  in  the  various  cells  without  cbanKiug  the 
jiolential  at  the  dynamo.  With  cells  in  parallel,  however, 
two  cnrrontB,  as  mentioned,  ure  employed  in  pruporliona 
regulated  by  the  efGcieiicy  of  the  apparatus. 

The  solution  of  sea-salt  is  renewed  by  adding  boIhUod 
divested  of  hypochlorites,  and  kept  in  continual  circulatioo, 
the  old  solution  being  treated  for  the  purpose  and  put  into 
circulation  again.  The  solutions  ought  not  to  contain  sul- 
phate of  calcium  or  other  impurity,  as  this  considerably 
reduces  the  efficiency.  The  solution  of  sodium  is  drawn  off 
by  a  pipe  and  replaced  by  water  to  maintain  il  at  the 
degree  of  saturatiuo  desired. 

The  apparatus  here  is  made  with  three  compartments, 
with  two  anodev  and  cathodes  in  the  middle  compai taient. 
Three  pistons  circulate  the  mercury.  Very  little  mercury 
need  be  used — -a  layer  of  3mm.  is  sufficient.  E;ich  of  the 
three  pistons  displaces  at  each  stroke  all  the  mercury  in 
the  compartment,  or  about  a  qunrter  in  the  whole  appa- 
ratus, so  that  the  play  of  the  pumps  may  be  ijiiite  slow  to 
renew  tbe  mercurial  surface,  The  pumps  may  be  replaced 
by  balancing  movement  arranged  to  shift  the  mercury 
alternatively  from  one  compartment  to  the  other. 

The  Castner  process  consists  essentially  in  the  use  of  a 
mass  of  mercury  continually  agitated  and  traversed  by  a 
current  in  its  passage  from  the  aiioile  to  tbi;  cathoflo,  which 
are  separated  by  this  mercury,  so  as  to  disengage  from  tbe 
mercury  at  the  cathode  a  quantity  of  sodium  pruciaeiy 
eijuivalent  to  that  (irecipitatud  at  the  aiicHlu.  This  murcnry 
practically  replaces  the  orilinary  diapbniems  by  completely 
sejiarating  the  products  of  electrolysis  without  introducing 
any  appreciable  electrical  resistance,  allowing  at  the  same 
time  the  anode  and  the  cathode  to  bo  brought  as  near 
possible  together. 
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CORRESPONDENCE. 

■'  Dn>  mati't  *ura  )•  uo  mun'a  wotO, 
Juitln  citnti  [lint  luili  1m  htsrd. 


LIFTING  WATER  BY  ELECTKICITY. 


BKIUV  I 

ar  aa  ■ 

Inez-  H 
tor  to  " 


Sir, — We  have  a  welt  about  33ft.  deep  with  an 
hauetible  supply  of  water.     We  wish  to  raise  that  water  to 
a  reservoir  500  yards  distant,  at  an  elevation  of  nbout  SOft. 
from  the  welt. 

Could  an  elcctTic  motor  bo  worked  by  a  cable  to  work  a 

fiump  (or  anything  of  a  similar  nature),  if  tbe   power  wai 
eased  from  an  engine  ^00  yards  disunt  or  fram  a  water. 
wheel  iwo  miles  distant  1 

The  quantity  of  water  to  be  raised  daily  would  bo  00,000 
gallons.     What  power  would  be  requiretl  t— Tours,  etc.. 
Chard.  October  21.  J.  Q. 


CAN  ACCUMULATORS  BE  USED  WITH  RAILWAY 
OENERATINO  PLANT! 

Sir,— Will  seme  practical  reader  give  his  opinion  aa  to 
its  being  practicable  to  combine  the  use  of  accumulators 
with  generating  iilant  for  an  olectric  railway.  Tbe  engine 
iwwer  to  be  suflicient  when  the  cars  are  under  weifh,  but 
extra  current  is  required  from  accumulators  to  aaaa  the 
engine  when  cars  stait,  so  that  the  load  may  be  aa  coiiatant 
as  possible  upon  the  engine.  The  action  must  be  automatic 
ana  not  require  waUbing.  Tbe  present  dynamo*  are 
pound  wound- — Voura,  etc.,  DouBTfUU 

October  25. 
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TBB  "  PALL  MALL "  V.  HARNESS- 

Tbe  title  of  this  article  ia  not  meant  to  indicate 
that  litigation  has  commenced  between  these  con- 
tending parties,  but  merely  that  there  exists  a  little 
controversy  between  them.  Up  to  the  present  time, 
80  far  ea  we  know,  the  writing  has  been  all  on  one 
side,  but  we  should  dearly  like  to  see  a  rejoinder. 
It  would  be  amusing  and  iuatrnctivo  to  see  what 
answer  can  possibly  be  given.  What  is  it  all  about? 
Our  readers  will  remember  that  our  contemporary 
the  Electrical  Review  not  long  since  found  itself 
involved  in  a  lawsuit  because  it  venttired  to  criticise 
the  apparatus  sold  and  the  methods  of  doing  busi- 
ness by  the  company  over  which  Mr.  HarncBS  pr^ 
siller.  The  rcHult  of  this  litigation  was  that  the 
Medical  Battery  Company  was  mulcted  in  damages, 
and  the  Bevietc  had  no  real  opportunity  of  bringing 
its  case  before  the  jury,  and  bence  before  the  public. 
However,  a  smart  writer  in  the  Pall  MaU  Gazette 
seems  to  have  hunted  out  this  evidence,  and  has 
worked  it  up  into  a  series  of  articles  iu  that  paper. 
There  is  no  mistaking  the  meaning  of  these  articles, 
for  throughout  a  spade  is  called  a  spade.  Practi- 
cally, the  outcome  of  the  whole  series  is  to  say  that 
Mr.  Harness  is  not  an  educated  man,  is  ignorant  of 
the  first  principles  of  electrical  science,  sells  apparatus 
that  is  worthless,  getting  as  much  as  he  can  for  it, 
and  trading  generally  upon  the  credulity  of  man- 
kind, and  especially  of  suffering  humanity.  Our 
opinion  of  this  system  of  trading  and  tbeee 
appliances  has  often  been  expressed,  and  we  are 
not  so  much  concerned  with  Mr.  Harness  or  hia 
doings  at  present  as  with  a  broader  question  which 
the  action  of  the  Pall  MaU  will,  we  trust,  help  to 
solve.  The  technical  Press  with  one  aoconl  has 
supported  the  action  of  the  Electrical  Review,  but 
the  technical  Press  could  only  prove  troableaome  to 
Mr.  Harness,  and  not  fatal  till  the  gross  sub- 
serviency of  the  political  Press  in  the  matter  of 
advertising  any  quack  nostrum  was  sappre«sed. 
Take  the  London  papers  alone,  not  to  mention  the 
country  papers,  and  examine  them.  It  will  be 
found  that  columns,  nay,  whole  pages  of  their 
advertising  space  has  been  occupied  with  the 
advertisements  of  electropathic  belts,  corsets, 
and  other  quack  nonsense.  These  papers  ate 
supposed  to  be  conducted  by  educated  men,  who 
can  at  almost  any  moment  obtain  the  beat 
advice,  technical  or  otherwise.  Their  leader  columns 
ubouud  in  rehgious,  sentimental  twaddle,  assuring 
their  readers  that  tbey  love  their  fellow-men  and 
would  die  to  do  them  a  service.  The  Pall  MaU 
Gaiette  calls  Mr.  Harness  a  liar  ;  wo  say  that  the 
men  who  po&e  as  one  thing  in  one  part  of  their 
paper  and  as  another  thing  in  another  part  of  their 
paper  are  worse  liars.  If  Heirness  is  perpetrating 
gross  frauds,  tbey  are  accessories  to  the  action,  aDd 
in  our  estimation  ten  times  worse  than  the  initiator 
of  the  scheme.  The  poor  suffering  beggar  who  reads 
these  grandiloquent  advertisements  in  the  Siandard, 
or  Chronicle,  or  St.  James's,  or  Illmtrated  London 
News,  or  any  one  of  the  well-known  London  papers 
which  has  permitted  their  insertion,  reasons  that 
there  must  be  something  in  it  or  these  papers  would 
not  give  prominence  to  the  advertisement.     In  a 


seose  we  pity  Harness,  just  as  in  a  sense  we  pity 
Bill  clever  desperadoes,  though  wc  have  uo  word 
to  say  in  bis  favour :  it  is  these  supporters  in  the 
newspaper  world  that  we  condomn.  root  and  branch. 
There  is  uo  pity,  ouly  contempt,  for  them.  They  will 
Bell  their  eouls  for  a  sovereign.  Their  action  is  wilful 
and  thoronghly  understood.  They  clofie  their  eyes 
and  open  their  pockets  till  public  opinion  is  in  some 
way  or  other  roused,  and  then  with  a  plethora  of 
honeyed  words  explain  that  they  had  never  troubled 
about  these  matters — it  was  something  not  in  their 
department.  We  therefore  give  all  honour  and 
credit  to  the  Pall  Malt  Gazette  in  pricking  this  huge 
blister,  and  trust,  now  that  editorial  eyes  have  been, 
and  they  must  have  been  opened,  that  iho  advertising 
departments  will  be  compelled  to  close  their  doors 
against  finch  advertisements  in  the  future.  A 
quack  may  have  all  the  desire  in  the  world  to 
prey  upon  his  fellows,  but  he  cannot  do  much  if  ih*> 
Press  closer  its  doors  agaiuHt  him.  Mr,  Ilamess  is 
not  the  only  quack,  his  advertisemeute  are  not  the 
only  advertisements  that  are  a  disgrace,  but  it  is  too 
much  to  hope  that  the  Augean  stable  will  be 
thoroughly  cleansed.  We  must  be  thankful  for 
small  mercies.  W«  congratulate  the  Pall  Mall;  and 
although  Mr.  Ilarness  is  said  to  be  going  to  vindicate 
his  honour,  and  the  Evening  Neics  seems  inclined  to 
sopport  him  in  that  it  publishes"  with  pleasure"  an 
exceedingly  silly  letter  or  circular  sent  broadcast 
to  scientific  men  and  learned  societies,  in  which 
Mr.  Harness  asks  for  a  "  commission  of  investiga- 
tion," we  do  not  think  the  Pall  Mall  need  fear  the 
result.  A  "  magnetic  or  electric  corset,"  or  whatever 
tbey  call  it,  as  sold  by  the  Electric  Battery  Company 
floes  not  want  a  minute's  scientific  investigation. 
Is  "  Mr.  Harness  "  or  the  Evening  News  credulous 
enough  to  think  scientific  men  are  going  to  solemnly 
sit  in  investigation  of  things  of  that  sort?  Hut 
enough ;  if  the  Pall  Mall  can  stop  the  advertise- 
meuta  it  will  have  benefited  the  whole  country,  and 
will  certainly  stop  the  sale  of  these  unscientific  and 
useless  apphances. 

The  preceding  sentences  were  written  before  the 
Palt  Mall  of  Thursday  was  seen,  and  we  were  glad 
to  learn  from  it  "  that  several  newspapers  have 
refused  to  be  any  longer  the  means  of  bringing 
Harness's  wares  before  the  notice  of  their  readers." 
Further,  the  same  issue  corroborates  what  is  said 
above,  in  that  we  are  told  "many  of  the  victims 
whose  letters  have  reached  us  assert  that  tbey  would 
never  have  given  the  belts  a  trial  bad  they  not  seen 
them  advertised  in  papers  whose  respectability  and 
reputation  were  ftbovesuspicion."  The  Pall  Mail  then 
goes  on  to  excuse  ignorance  of  what  is  advertised; 
but  we  maintain  there  is  no  valid  excuse.  The  con- 
ductors of  the  newspapers  know  that  the  advertise- 
ments oome  &om  men  outRide  the  medical  or 
electrical  profeesiou ;  they  know,  indeed,  that  tbey 
come  from  quacks,  and  knowing  that,  they  ought  to 
get  technicaj  advice — if  the  fact  in  itself  is  not  held 
to  be  proof  positive  against  the  lUiieTtion  of  adver- 
tisement!. 

These  (iriicles  in  the  Pall  Mall  may  not  be  verbally 
correct — there  may  even  be  doubtful  scientific  6Uite- 
meots,  but  the  broad  facts  ant  there  and  cannot 


well  be  denied.  The  crusade  begun  ought  to  be 
continued  with  vigour  till  the  plague  spot  is  stamped 
out. 


REVIEWS. 


Tbo  DrB»mo  :  Ila  Tfa**ry,  TiMlfn.  maA  HaDitraetar*,  By 
C.  C.  Rawkims,  M.A.,  and  F.  VVallis,  A.i.U.E.  WhitUiker 
(Hid  Co. 

fCoiidudtd  from  pagt  3S6.) 

The  mo^cietisation  of  iron  forma  Ibe  text  of  Chapter  XII., 
and  the  knowledge  of  to-day  is  fairly  Biimm£irise<l,  es|iecially 
those  poiiita  that  influence  dynamo  construction,  such  as 
pormeahility  and  bystcrcsis.  The  uulhors  maintnin  tbat 
"permeability"  "differs  decisively  from  the  analogous 
property  of  coiiducuvity."  In  this,  however,  tbey  can 
hardly  be  held  to  follow  the  most  progressive  electricians, 
who  seem  lo  be  coming  more  and  more  to  the  view  tbat 
maj^iietJc  and  conductive  phenomena  do  not  "  differ 
decieively."  Hopkinson'e  experiments  and  Ewing'sdoveloii- 
ments  and  iheories  are  clearly  given.  A  chapter  on  arma- 
tures follows,  the  matter  disctisaed  referring  as  much  to 
mechanical  as  to  electrical  details.  Thus  we  have  informa- 
tion M  to  the  strength  of  shafts,  the  methods  of  building 
armatures,  Crompton's  plan  for  getting  rid  of  eddy  currents 
and  their  evil  heating  effects,  the  conuection  with  and  the 
construction  of  commutators.  Chapters  XIV.  and  XV. 
deal  respectively  with  the  field  magnets  and  tho  ampere- 
turns  of  the  field,  and  are  worth  careful  study,  although 
we  think  condensation  might  have  been  practised  with 
advauUge.  Still,  it  is  better  to  repeat  than  to  fail  to  drive 
home  the  point  under  consideration.  The  decrease  of 
permeability  with  magnetisation  is  again  insisted  upon, 
hence  to  work  with  the  field  beyond  the  point  of 
saturation  is  wustefnl.  The  matAi'iais  for  the  con- 
struction of  and  suitability  for  Geld  magneU  are  liisciinsed, 
as  arc  the  various  types  of  fields  adopted  in  practice, 
mccbanicat  as  well  as  electrical  questions  being  constantly 
kept  in  view.  We  could  wish  the  authors  had  assisted  the 
reader  by  still  more  repetition,  even  at  the  cost  of  slightly 
increasing  the  bulk  of  the  book.  For  example,  take  the 
commencement  of  Chapter  XV.,  reference  ia  made  to 
illustrations  in  Chapter  III.,  and  again  to  Chapters  III.  and 
XII.  The  reader  would  be  assisted  by  a  repetition  of 
these  illustrations,  especially  as  neither  page  nor  number 
of  figure  referred  to  is  stivea.  Aj;uin,  after  such  a  deciitive 
contention  in  Chapter  XII..  we  might  have  expected  some- 
thing different  from  Ohm's  formula  in  Chapter  XV., 
page  287  :  "  Wc  may  express  the  fundamontol  equation 
for  the  ordinary  bipolar  dynamo  with  iu  two  air-gaps,  one 
on  either  side  of  the  iron  armature,  in  the  following  foim  : 

"ToUl  M.M.F.  =  ii„  /„  -(.  Hff  2  /p  +  H,„  l„." 

If  thia  is  not  absolutely  aud  without  reservation  of  any 
kind  whatsoever  analogous  to 

K-CB, 

we  do  not  know  what  it  is.  Solely  because  this  fact  fails 
to  gain  recogniiioD,  we  have  to  encumber  our  books  and 
papers  with  equations  which  frighten  folks  by  their  seem- 
ing complexity ;  yet  the  equations  are  reducible  to  the 
simplest  form.  To  us  these  tunny  equations  are  ridiculous. 
Just  as  well  put  another  term  into  the  equation  while  you 
are  about  it,  and  recognise  tbat  the  armature  core  has  a 
different  magnetic  resistance  per  unit  area  to  that  of  the 
field  magnet  because  there  is  less  magnetic  volume  in  the 
unit  volume  of  the  armature  than  of  the  field  magnet.  We 
take  it  that  this  must  be  so  in  that  some  npace  is  occupied 
with  insulating  material  in  a  cubic  centimotro  of  the  arma- 
ture core,  and  no  such  space  is  occupied  in  the  Rcld  magnet. 
What  we  want  is  the  total  magnetic  resistance  of  the 
particular  circuit  wo  are  dealing  with,  and  not  the  separate 
reeistsncos  that  go  to  make  up  that  total,  except  as  an 
analytic  detail  when  we  are  endeavouring  to  design  a 
machine  with  total  resistance  as  small  as  possible.  Ghven 
however,  that  we  must  be  tortured  with  this  cumbrous 
nolAtiun,  the  authors  use  it  aa  daftly  as  anybody,  and,  as 
we  say,  have  put  a  lot  of  really  valuable  matter  in  tboM 
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clia[)t«r*,  ikinong  wbich  thai  relaling  m  leakage  is  [)ro- 
lainent.  The  doscriplion  of  the  varione  kinds  of  windinf;, 
with  the  ctiAracteriatic  curves  obtained,  ia  next  foand, 
followed  by  a  cbapUr  on  apirking  and  the  angle  of  load, 
in  which  is  eiiitomised  almost  tne  irhole  of  the  eiiatiiig 
knowledge  oti  the  aubject.  The  careful  reader  will  |iro 
hMy  come  to  the  concIuHion  that  the  best  da.iign  of 
dynamo  muHt  he  thut  in  which  the  vuriona  com|rromiKe« 
are  mo*t  happily  amingod.  The  wboto  is  a  qnettion  of 
give  uid  take-  After  a  chapter  on  heating  of  dynamos  ib 
given  careful  descriptions,  with  dimensions,  of  typical 
dynamo* — a  chapter  of  the  utmost  importance,  for  un- 
doiibt«(lIy  the  designer  will  start  from  what  ia  in  existence, 
and  modify  these  eiiating  desifjna  lo  suit  hU  own  require 
ments  or  (oiblea.  Except  we  are  to  have  a  new  departure, 
as  su^^j^ested  by  Mr.  Sayers,  there  docs  not  seom  much 
latitude  for  improvement  in  machineii  thut  fpve  over  90  per 
cent,  electrical  efficiency.  But  the  authors  do  more  than 
describe  niuchinoK  ;  they  show,  in  Chapter  XX,,  bow 
to  design  machines,  using  the  information  given  in  the 
previous  chapters,  »nd  conclude  with  a  chapter  on  the 
working  and  management  of  dynamos. 

Wc  have  thus  atiempted  briefly  to  indicate  the  contents 
of  this  volume — a  volume  in  which  the  informatiou  given 
sbowi  the  authors  to  have  ransacked  the  literature  of  the 
universe,  and  in  a  meaaure  to  have  abstracted  the  wheat, 
though  some  readers  will  think  there  still  remains  a  little 
chaff.  The  labour  which  hui  hecn  spent  upon  this  book 
can  hardly  be  realiseil  by  those  who  do  not  know  the 
trouble  it  takes  to  examine  the  T^amactions  of  various 
societies,  and  to  got  at  the  pith  of  the  papers  contained  in 
these  Tmjutartiont.  The  book  is  wall  printed,  amply  illus- 
trated, and  furniflhcd  with  a  fairly  good  index.  The  motto 
of  the  authors  in  preparing  a  future  edition  should  bo  con- 
densation and  simplification. 


A  POWERFOL  ELECTRIC  LOCOMOTIVE. 

The  scream  of  the  American  eagle  is  as  a  rule  very 
offensive  to  niaDy  in  this  country  who  prefer  slow  but  solid 
progress  rather  than  undue  or  miscalculated  haste,  but  the 


the  General  Electric  Company,  of  Boston  ;  and  particulars 
are  now  to  hand  of  another  powerful  engine,  built  to  give 
an  output  of  1,000  h.p.  Tbe  anihors  of  this  design  are  the 
well-known  consuUing  electrical  engineers  of  New  York — 
Mo»iirs.  .Sprnaue,  Duncan,  and  Hulchiuson—under  whose 
supervision  the  locomotive  ia  being  built  to  the  order  of  the 
North  American  Com|tany.  At  firet  it  will  be  used 
specially  for  oxpcrimuntAl  work  in  shunting  and  marshall- 
ing goods  trains  and   waggons,  being  designed  for  tJiat 


Powerful  Electric  Locomotivo.— End  View. 

purpose,  with  heavy  traction  at  slow  speeds.  The  arma- 
tures and  electrical  equipments  generally  are  from  the 
works  of  the  Westinghonae  Electric  and  ]Vfanufact*iring 
Comi)any,  whilst  the  running  parts,  framework,  etc.,  have 
been  constructed  at  tbe  Baldwin  Locomotive  Works,  Phila* 
det|ihia,  where  the  whole  engine  ia  being  erected. 

The  general  features  of  this  new  locomotive  are  shown  in 
the  illustrations.     The  frame  is  of  steel,  with  execptioDAlly 
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Powerlnl  Electric  LocomotiTe.— Side  Elevation, 


fact  remains  that  while  crowds  gather  together  in  England 
simply  to  look  at  an  ordinary  electric  tramcar  on  the  street, 
pneticai  American  engineers  have  taken  a  much  greater  step 
lorward  in  electric  traction,  and  are  actually  building  electric 
locomotives  of  a  very  powerful  type  for  special  usee  and 
purposes  which  do  not  involve  great  expense  for  now 
permanent  way,  etc.,  apart  from  the  engines  themselves. 

We  have  already  chronicled  —  with  full  details  and 
illustrations— the  oqiuincent  of  two  large  electric  loco- 
motives—weighing 30  tons  and  90  tons  respectively — by 


deep  pedestals,  and  is  arranged  to  receive  (our  pairs  of 
boxes  fitted  with  the  usual  adjustmenu.  The  pedestal 
boxes  are  of  a  special  form,  are  made  of  cast  st«oI,  and 
project  inward  to  form  the  brackets  which  carry  the  motor*. 
The  lower  sidea  are  arranged  to  be  dropped  out,  so  that  tbe 
brasses  can  be  readily  replaced.  These  boxes  retidcr  the 
double  service  of  carrying  the  axles  upon  which  the  anii«- 
tures  are  rigidly  mounted  and  the  field  magnets  concentric 
lo  them.  A  stirrup  projects  from  the  upoer  portion  of 
each  to  engage  the  middle  section  of  inverted  elliptical 
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springt,  the  four  seU  of  wbicfa  ue  uranged  on  the  double 
three-point  Buapenaion  system.  In  tbia  way  the  vbote  is 
carried  on  equaliBin);  sjirings. 

The  driving  wbeela  are  56tn.  in  diameter,  the  flrat  and 
last  pairs  only  being  Haiiged.  They  are  clooe  coupled, 
with  unly  4tn.  between  the  luces,  wid  the  con nectiri);- rode 
are  jointed. 

It  will  be  noted  that  the  weight  of  the  urmatiire  i* 
directly  on  the  wheels,  and  not  on  thu  journals,  while  that 
of  the  lield  mneneti  is  on  the  journnU  through  the  pedextnl 
boxes,  Tbere  is  tbue  absolutely  no  spring  support  of  any 
kind  proTided  for  any  part  of  the  motors.  This  i»  contrary 
to  the  prevailing  opinion  of  what  is  neceasary  in  a  machine 
of  this  type,  u,  for  instance,  on  the  motor  cars  of  the 
Liverpool  Overhead  Railway,  or  the  locomotives  of  the 
South  London  Railway  Another  difference  distiuKuishing 
ihia  locomotjve  from  the  larK"  one  dosi^ined  by  the  tieneiiil 
Electric  Comjiany  for  the  Baltimoie  mid  Ohio  fiailroit'!  la 
that  the  lyilem  ia  u  unit,  ibe  motoin  all  forming  part  of  a 
single  By  stem  h^ivtng  u  rigid  wbiiel  bate  i>I  I5lt,  and  coupled! 
together  by  quarter-cranked  connecting  rods  iniitesd  of 
having  two  or  more  bogio  trucks  with  independent,  spring- 
BupiKirted  motors. 

Among  the  considerations  that  led  to  this  design,  how- 
ever, were  the  simplicity  and  directness  of  application, 
the  impossibility  of  operating  two  or  more  motel's  in  series 
satisfactorily  on  a  slippery  track  when  the  full  tractive 
effort  is  required  of  them  without  a  mechanical  coupling, 
and  the  likelihood  that  with  large  drivers,  each  flexibly 
connected  to  the  syatem,  the  troubles  anticipated  from  rail 
impact  would  not  be  as  serious  as  had  been  commonly  sup- 
posed. The  motors  are  of  the  "  CootinenUi]  "  ironclad  type, 
the  field  magnets  being  formed  of  two  steel  castings,  ami 
having  two  field  coils  placed  at  the  ends  of  the  motors  with 
their  planes  vertical,  thus  forming  two  coniinquent  and  two 
salient  poles.  The  m;ignets  are  compound  wound,  the 
shunt  field  being  light  and  only  snflicient  to  keep  the  speed 
within  reasonable  limiu  at  light  louds  and  (or  returning 
current  to  the  line,  by  acting  as  in  a  generator,  when 
running  downhill.  The  armatnros  are  of  tbe  slotted  type, 
the  siote  having  curved  bottoms  and  tops  and  coniracted 
gaps.  Each  slot  carries  four  wires,  but  theie  is  only  one 
turn  of  wire  to  each  bar  of  the  commutator,  and  the  wires 
are  threaded  through  lubes  embedded  iu  the  slota.  The 
winding  is  of  the  two-path  type,  giving  the  current  only 
two  paths  in  the  armature.  The  dimensions  of  the  latter 
are :  diameter  31in.,  length  of  active  part  21iR.,  number  of 
armature  coils  '237.  Tbe  height  of  the  steel  uasling  over 
all  is  4Gin..  and  the  clearance  from  the  top  of  the  rail  .liin. 
Tbe  induction  in  the  leelb  of  the  armature  in  very  high, 
reaching  as  much  as  22,000  C.R.S.  liuett. 

The  motors  are  wound  (or  800  volts  at  '225  revolutions, 
thus  being  the  e(|uivii]unlof  3D  roiloi  an  hour  when  runnintr 
in  iHuuUel,  They  will  safely  carry  2ii0  am]icri!S,  ihereliy 
giving  each  motor  at  thutsiiecd  an  output  o(  some  350  b.p.. 
with  an  efficiency  of  93  per  cent.  On  emergency  they 
might  even  stand  mors  than  this.  A  drAwhar  pull  of 
30.0001b.  is  readily  eierted  at  «^>e«d  ol  12  miles  an  hour, 
and  a  system  of  regtilation  is  provided  to  give  any 
speed  from  zero  np  to  36  miles  an  hour  under  tbe 
full  normal  tractive  effort.  The  method  of  rQg^U^ 
iog   is   of  the    series-parallel    type,  a    resistance    being 

tthrown  in,  then    cut  out,  then    again    thrown    in    while 

[^ithanging  the  combinationa  of  motors.     Tbe  latter  may  be 
ODped,  first,  all  in  series,  with  or  without  the  variable 

'tasistarice  ;  next,  two  in  parallel  by  two  in  seiies;  then  all 
tour  in  parallel,  with  a  similar  use  of  resistances  at  each 
dwnoe.  All  tJie  motors  are  operat«d  together,  none,  that 
fs,  Ming  «ntlrety  out  out  of  oircuiL  These  various  cbangeit 
are  eSeeted  by  means  of  a  large  contact  cylinder,  on  which 
the  three  main  combinations  are  made,  and  a  lireprouf 
rexittance  frame  with  the  contact  arm  geared  suitably  with 

'  thu  main  cylinder. 

Tbis  controlling  system  can,  o(  course,  bfl  moved  by 

'baod,  though  somewhat  slowly,  bocausn  of  its  massive 
nature.  To  effect  mors  sposdy  changes,  power  is  employed 
in  tbe  sha[ie  of  eom{>ro8sed  air  from  the  Wostingbouse 
brake  air-reservoirs,  autontatKally  kept  at  a  constant 
pressure  by  a  special  electric  pump.  In  order  to  avoid  any 
necessity  (or  the  driver's  attention  to  be  distracted  from 


signals,  etc.,  on  the  line,  or  other  objecte  outside  the  oab 
necessary  for  him  to  watch  (as  might  be  the  case  if  he  bad 
to  turn  one  handle  after  another  in  onerating),  the  con- 
trolling atrvalve  is  mounted  on  a  small  lever  so  geired  as 
to  move  backwards  and  forwards  with  the  main  r^nlating 
cylinder.  His  hand  is  thus  carried  along  with  the  cylinder; 
he  knows  tbe  exact  poxilion  of  the  lat'er  by  touch,  and 
can  use  bis  eyes  for  watching  outside  affairs. 

A  reversing  switch  is  provided,  but  is  automatically 
locked,  except  in  the  "  off  position  of  the  main  cylinder. 
Other  accessories^ — measuring  instruments,  etc. — are  also 
at  band  for  use  as  required,  all  of  them  in  the  cab  in  front 
of  tbe  driver. 

Tbe  total  weight  of  the  locomotive  mounts  up  to  nearly 
60  tons ;  and  it  la  therefore  by  much  the  most  powerful 
engine  as  yet  acLuallv  constructed.  For  the  details  and 
illustrations  we  are  indebted  to  tbe  Railroad  Gastltc  of  New 
Vork. 

In  any  attempt  to  criticise  tbe  general  design  of  this 
engine,  it  is  sufficient  now  to  take  one  point  only ;  the 
minor  details  (as  might  be  expected  from  those  respon- 
sible for  the  plan  and  execution)  arc  well  thought  out, 
and  will  doubtless  require  little  change.  The  main 
point  at  issue  is  rather  one  of  an  economical  nature. 
Instead  of  aiming  at  high  speed  and  light  loads,  the 
desigucrs  have  gone  to  the  other  extreme,  and  endeavour 
to  employ  electric  traction  (or  heavy  goods  trathc,  where 
lows|>eeds  and  high  tractive  efforte  are  required.  Of  course 
this  can  be  done  quite  easily  (and  the  mere  (act  is  enough 
to  show  the  extraordinary  elasticity  of  electric  traction), 
but  we  doubt  at  prwent  whether  the  economical  results 
will  be  BO  good  in  the  one  case  as  in  the  other.  Probably 
the  experiments  to  be  carried  out  with  the  locomotive 
under  notice  will  help  very  materially  to  clear  up  this 
point ;  if  so,  the  workers  in  electric  traction  will  owe  a 
considerable  debt  of  gratitude  to  [Honeers  such  as  come 
forward  "across  the  water." 
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THE    DEVELOPMENT    AND    TRANSMISSION    OF 
POWER   PROM   CENTRAL  STATIONS.* 

BY   PROF.    W.    CAWTHOKNK    UNWIN,   F.II.S, 

LECTURE  III. 
TKAKsuiaaioN  or  PiiWEit  nv  Winx-ltora  Cadlk. 

The  oriKin  o(  the  Byatem  of  tolodvnnmip  trurnmisBioti  ii  inte- 
teiiting.  In  IH6U  there  were  some  largo  fnrrtoriee  at  Lagolboch, 
n«ar  Colinar  In  Alance,  winch  hod  been  stAnding;  idle  since  IS41. 
it  y-itr  a  [jii«stloii  of  stni'tln>;  thei^o  again  as  (acMries  tor  Heaving. 
But  there  was  only  one  tieiiiii  .undine,  and  the  bulldlngit  wore 
■uatteied  at  conaidernble  ilJHlniiee*  t  It  occnn-eil  (o  M.  C.  F.  Hirn 
to  drive  one  of  tbe  fsolorim  at  n  ilisliince  of  80  metres  from  the 
steam-anKino  by  n  eteel  banil,  used  like  an  ordioary  machine  belt, 
on  wood  pulleys  two  metres  in  [liameter,  luiii  making  ISO  revolu' 
tions  per  minut«.  Tbe  eteel  band  u*nc  about  2Jtii  wide  and  ^,i». 
thick.  This  band  was  u(«d  tor  l^  months,  truii^miuing  1*2  b.p. 
Then  an  English  engineer.  Mr.  Tre^oning,  suggested  the  uw  of 
a  wlr»rc>pe  cable.  A  cable  of  Jin,  in  diametor  woa  [irocured  from 
Miwirs.  Newall  and  Co..  and  rBplnce<l  i,be«lce!  bund  in  ISG2.  The 
naiTie  jnilli-ys  were  mwii  with  a  Kroovo  lornod  in  the  rim  jin.  dooji. 
That  cable  woikeil  for  year*  t)io  |>ul1(i)'h.  Iioucver,  beini;  refilncwt 
by  Lri>n  |>i)U?<y».  A  ■ei.^>rid  trATiriiniMLciri,  to  ailiblnnce  of 'J40  metres, 
woB  BDOii  erected,  nilb  piillpyM  llltl.,  in  diameter,  with  ii  (uiblo  ^iu. 
diameter,  runninc  at  »  v|:eed  of  about  30fL  per  veoond  and  trans-  ^^ 
mittinK  40  h.p.  Supporting  pulloyii  wore  used  at  the  half  distance,  ^^ 
ThoH>  Irnnemiraion f  are  f  till  workioft.  ^| 

M,  nirn  hna  coiileved  that  hi»  chio(  difEcully  at  first  waa  the 
conntrufition  of  iho  iwlleyii.  It  won  not  till  ho  adopted  a  pulley 
with  a  doiietailod  (troovo  Gllod  with  Kut[D|>o[eha,  that  ho  felt  iho 
probtsm  of  l«lodynamlc  trnnnmiMton  to  bo  tohoil.  With  those 
pulley*  neither  the  jiallev  nor  the  i^nhlfi  lufforoil  oniMiuii'o  wear.  ^i 

Ths  amount  of  work  Cransmiltod  by  a  mblo  is  proportional  ^| 
to  tbe  product  ot  the  •ir«ctli  e  tension  In  the  cuble  and  Ita  speed.  ^| 
To  trantmil  (lower  to  icreat  distances  by  mans^csable  cables  the  ^ 
atronguct  matvriul  must  be  used  for  the  cables,  and  Ihoy  mtist  be 
run  at  the  bighett  practicable  speed.  The  cables  were  al  first  of 
iron,  now  they  am  generally  ot  steel  The  lai|^t  cable  whiob  it 
apnoars  to  be  practicable  to  use  are  aboat  lin.  in  diameter.  In 
oidar  that  the  banding  itr^u  may  not  bo  oxMnivo  the  pulloya  are 
of   larK«  dtameler,   I'Jft..   to   ISft.   usually.     For  the  throat  of  the 

*  Howaid  I.«Rtur««  dclliored  before  the  Society  ot  ArU. 

*  "  Notice  aar  la  Tnuisiniselon  Ttladynamiqus,"  C.  F.  Hira, 
Colniar.  ItHi:!  "  Nolo  nur  la  Trannmluioii  T^lodynnmitjne  invent^ 
par  U  C.  F.  Hirn,"  par  M  du  l'Ti<.  liruxellos,  1889.  "  Brfahxungs 
Kesultat*  iibor  BotrUh  und  Jnitandboltung  dea  lltahtseiltndba," 
Ziegler,  tVintertbur,  1H7I. 
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Cllar,  on  which  tba  rope  rima,  eultftpwoba.,  soft  wood,  and  leather 
*«  boen  u«ed.  At  present  Iho  boltoia  of  Ibo  pulley  groovo  is 
oaoallj  formod  olati'iptof  waat«  teatber  forvod  into  n  tlovetailed 
KTOOv*^  Tha  graaWal  apeed  at  ropo  praclioabla  to  adopt  U  that 
at  whlob  the  oentrifa^l  t«a«on  of  the  puUay  rimn  beoomea 
dani^eroue  ;  lOCUt.  iMr  second  hiu  been  adapted  lu  the  f[r««teat 
praeUoable  Hpeed.  The  puUova  aro  plncod  at  moiirouni  dwt<uie«a 
oI  300ft.  Ui  SOOft.  apart.  Tho  woltiht  of  the  ropo  then  eiwuroa 
niftoient  ndbcaiiiiiia  prevent  all pplnfc,  when  thoropoaarvtigbtoiiod 
■0  that  tlio  doBcotion  or  ta([  ia  not  inooBTsnlaDt.  With  t!i<«o 
Umltatlona.  n  lin.  rope  wlU  tntu«init  aboot  330  li.p.  In  IH&l,  M. 
Hanrl  Seliluiaborjnr  lraiiMaltt«d  tJio  power  of  »  turbine  a  dialwioe 
of  80  moliM  to  drl**  agricultural  maaliioery.  In  ISS'i,  il.  Uini 
■UCffl  that  b«  bmir  of  mors  than  (00  uasiw  of  wiro'rope  Iraoa- 
miesioo.  lu  10  yean,  U.  Stctn,  of  MnlhouH,  ii  ulntcd  to  have 
ooniitruotod  moio  than  (00  tolodj-nnmic  tramminaions.  cnnying 
Rii  a(y,'reK"to  of  4.200  h.p,  an  afCKrogato  dirtonoo  of  7'2.0O0  mocrea. 
It  moy  be  im-ntioiied  hfio  lliat  the  laricoat  tolodyDamic  iToinaiU- 
Kiona  hoTe  boon  oonatructod  bj  MoMTa.  JtlotOr  BnM>,,  of  Wlotorthur. 
OcneraJ  Dfjtnption  of  iKt  A'yofdii  of  7Va)umu««ni  ("jf  Wirt-Roft 
Cablt. — The  cablca  uood  are  etrnnilect  roiie*  havlne  «lx  to  twol*a 
wlr«a  in  ooch  atrand,  and  »\x  to  ten  sttnoda  in  eacTi  ro|ie,  Vi^.  13. 
Tho  utrandi  are  twitl«d  on  a  hemp  core,  aud  uanally  tliere  in  a 
lioimi  core  to  each  atraod.  The  hemp  mak«H  the  rogxv  tlvxlbte. 
At  first,  Sn-ediiiL  cliurcoal  tron  wm  dum  ;  now  the  rpjiw  nre  more 
commonly  of  ateol.  Thoyara  protectedtroinoildationbyaoaatinB 
of  boiled  aa.  It  ia  nMMMry  to  keep  a  spare  rope  in  rwerro,  In 
>  of  accidonb. 


Fin.  13. 

Tho  ratio  of  tbt  tmelODe  in  llio  tij^lit  anil  alnoli  sidi-a  is  about 
12  to  I.  Id  paeeiae  round  tho  pultuyn  the  ropo  in  bont,  and  the 
bendioK  etreu  I*  added  lu  the  longiludinni  «lr«w.  In  order  that 
Ibe  bendlnif  etrM*  may  not  be  etoeaaive,  laimi  [nillcya  mUBt  be 
SMd.  Thtnr  iliameter  is  so  cboaon  that  tho  bonding  atrcau  and 
longibadiaal  atioaa  are  aboat  equal,  Ai  the  loniton  in  the  alof  1( 
aide  U  loaa  than  that  in  the  tight  atde,  aap|>ortiii/  pulloyi  lor  the 
■lack  aide  may  be  ■nialloi'  than  tho  driving  pu]1c\'a.  Tho  accom- 
ponyiiiK  table  si^o*  data  of  tho  tuoat  extennva  cable  trnii8inIa«lona. 

Tlie  atratcli^c;  of  the  ropa  when  firal  erected  lias  given  riee  to 
aome  troublo.  The  bemu  ooree  are  eompreeaed,  and  Che  rope 
dlmlnlabea  in  dUuieter  and  «tretcboii.  Then  it  requirm  ro^plicinj;, 
a  bioubleaome  oporatiun.  To  diminish  the  difliculty  thus  cnuacd, 
Uenm.  Rioter  Broa.  pans  the  ropes  before  use  between  ttrooved 
oomproasiog  lollDra.  In  10  to  15  jioBaage*  of  the  rope  it  etroti^hcn 
from  I  to  4  per  cent,  in  lenittli.  and  jta  diameter  dirolni>hea  ebmit 
0  pot  coat. 

The  pien  MpportinK  tho  pullo)'*  boinKei(>enaiTe,  and  tho  pulley* 
UieiDMilvo*  boinf(  a  cauae  ol  wa«i«  of  power,  it  la  dealrabla  that  In 
a  wiro-ioiie  tranamimion  the  epane  *boiild  be  lai^i;*.  8|ian*  of  XNttt. 
to  OOOft,  hai-e  been  commonly  wdoptod.  Ou  vuch  •tmum  tlie  delUctiun 
of  the  rope  u  conBideimble,  and  must  be  provided  lor  by  makiiiK 
the  pulley  piem  hik:h  odoukIi  to  keep  the  cable  ofT  the  gioaiuT. 
The  dafleotiou  of  the  daok  aide  of  the  ropo  is  Kreateel,  and  hence 
very  ofteo  Iho  alook  fide  ia  placed  above  the  tight  aide 

ArritHatmaU  c/ Spaiu,-  Via-  i*  (I)  shuwa  an  oidinnry  alnirle 
apoo  with  the  donectiona  of  the  light  and  ilouk  sidcK  of  iho  io{><.> 
If  the  deflection  u  inoonvoniently  ureat,  it  may  bo  diniiniahcd 
by  an  intermediate  eap|iortinK  pulley.  Fig.  H  {11  ).  Wben  tho 
dutanco  of  trminmiwioo  ii  too  great  lor  one  >{ian.  a  ainiilo  endlesa 
ropo  may  Btill  bo  uaed  with  intoi-modinio  lupiiorling  oulloya.  In 
■omo  caaea  It  b  conTeniont  to  have  mote  Biip|iortlng  puUoyn  lor  t^c 
•lack  than  for  the  tight  *ido  of  tho  rope.  At  Frankfort,  ZuuUst 
MMtruclod  tho  itpnna  with  lndo[«ndont  ropea.  Thiin  tho  iiulToys 
at  tnteroiodialo  station*  muat  bo  double  grooved.  This  ia  tlie 
jmeqg«a>w>tfeoentlly  adopted  by  Maaara.  Kieior  Broa,,  of  Wialer- 


tbur.  Prof.  Fteuleaaxbas  proposed  the  arrangement  in  Fig.  1((V,) 
to  reduce  the  height  of  the  BUp|>ortiDg  piere,  The  apane  of  Uie 
■lack  aide  of  the  roue  are  half  thaae  of  tho  tight  aidOi  so  that  tba 
defleotioiM  are  nearly  eqaal. 


tltOLC    &PAh 
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ri<t.  14. 

In  order  to  (five  the  wire  rope  a  greater  frictional  hold  on  the 
pulleys,  and  also  to  increase  ila  durability,  tho  pulloya  have  wide 
V.^roovce,  bottomed  with  some  softer  siibstaooo  than  Iron,  Fig.  15. 
At  liret  Hirn  uaed  nuttnjiercha  premed  into  a  dovetailed  pnove; 
then  pinewood  atripe  were  uite<l  ;  now,  nlinoal  universally,  etripa  of 
leather  nre  preatod  Into  a  grooi-e  in  the  pulley  adgeways.  Tho 
pulleys  ars  o!  oaet  iron,  or  of  owt  iron  with   wrought' iron  arni*. 


Fki.  Ifl, 

As  tlia  principal  tiart  ot  tha  waste  of  work  is  due  to  the  weiKbt 
of  the  pullo)-*,  they  'lioold  bo  nuule  a*  light  m  poMlble.  Tlie 
leather  paokiiig  in  the  k'-""^*  reiiuiree  renewal  etery  throe  or 
fiiur  monthF,  niid  iuvolvoe  a  not  i neon nide table  coat  of  mainluniinoa. 
The  pulley  Blutione  nre  necerearily  coitly.  being  loity.  and  reijuiriiitt 
to  bo  Bubftantiolly  conHtructod.  Thoy  an  of  timber,  ol  iron,  or  u 
masonry.  Change  of  direction  of  tho  rope  haa  hithorto  Invariably 
boon  efTcEted  by  bovol  gearing.  Fig.  16  ahow*  one  of  tbe 
masonry  piers  of  the  Bellognrde  trsnnniMelon.  Flf>.  IT  Is  a 
change  aiatlon.  where  the  direction  ol  the  ropes  Is  otiaiigad. 
Reu  lean  I  lias  propowd  ohnnging  the  direction  by  guide  pall^, 
Pig,  IH,  which  would  dniibtlaa*  waato  lesa  work. 

KJlctfiKj/  uj  HuiK  7'ran«niw>»frn.— Ihe  two  prinuiiial  eouroes  of 
|i)»  of  work  III  leluilynamlo  transmission  »re  the  iriotiOD  of  the 
jouiuati  BUiiportii';;  the  pulleys  and  the  rotialanoe  due  to  the 
stiffness  of  tliu  rofio.  Ziegler's  exjieriinonU  at  Ober  Unel  gare  for 
the  friction  of  the  journal*  at  one  pulley  station  1~I4  li.p ,  aitd  (or 
the  work  expende'l  in  bunding  the  rope  0425 h.p.,  a  Mbd  of 
1765  h.p.  at  each  pu Hoy  station,  Wben  transmitting  foil  pmrar. 
tlie  efEciency  of  tho  nviit4sm  is  romarkaUy  high.  No  other  mode 
of  tranamiasion  to  moderate  diBtances  inrolvm  so  little  loss  of  mrk 
except  oloctrleoJ  tranBrniuJan,  If  from  Zieifler's  oipeeimeota  tbe 
•Aciency  of  each  span  la  taken  at  0  902,  than  for  a  tianeuiistion 
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of  t»  intei'RivdiftWi  «Kii>ioM,  or  a  -f  3  aUtions  kllogvlbar,  Uie 
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This,  however,  gJVM  the  fuU  load  offi<!iont!y  ;  with  diniliilalied  loftd 
tbe  loM  remain*  nearly  crtnatAnt,  >ih1  tho  cfficliticy  is  le>u> 


Fm.  10. 

ThtOlKr ■Uriel  TVnitrmua'dn.— Not  lonk;  iifter  iho  Invontlon  of 
Him'*  ■yttou  of  wiro>ro(ie  trAtmnii'^ion  aud  iu  n[iiillenili>ii  ai 
Iji^oWutiit,  an  npr«)rliinity  ooourrwJ  (or  Irjing  il  on  u  morn  can 
■idombic  icftlo.  A  cotton-iaill  liwl  bc«u  built  nl  Ob<>r  L'rHul,  iionr 
Fmnkfort,  U)  uttlUe  lli»  wubar  {lowor  ol   tho  Urciiflbaah,     Two 


Fio.  17. 

tangenU&l  wheels  wer«  erectleil  oil  a  (sU  of  ICRFt.  Their  total 
power  I'ariod  from  ftl  h  p,  U)  IM  h.p,,  HCconliNi*  to  the  condition 
of  the  itreatn.  In  )S60  more  [wwer  wm  reiiuireil,  A  full  v/nn 
foant]  nbave  tho  mill  of  2S4ft.>  hut  nt  a  Uistatm)  rnicli  that  It 
oonld  not  have  been  miulo  nvailikhle  by  otitinury  iDeajm  of  trans- 
miHion.  Oa  thEa  fall  two  langcntiikl  whecW  ivoru  ercct^xl,  Cftch 
yielding  from  40  h.p.  to  10*  b.p.  accordiDH  to  the  condition  of 


Vio.  IS. 

til*  •Irwin.  Th«  wat«r  from  the  upper  turbines  ofterwardi  drives 
Ui«  lower  terbineu.  Fratn  the  up()cr  turbine*  tho  powor  i«  tritnc- 
mitted  by  wire  rope  cable  k  (liit«ncc  of  S.ttKlft..  in  sRcen  tpAD*  of 
•bout  400ft.  The  pulleyi  are  12^fc.  in  diainnter.  and  tho  o»bIa 
lin.  io  diameter.  The  palloy  KToovea  were  lined  wltli  leeiher 
■trip*  driven  edgctrayn  into  a  (Coove,  a  plan  noir  cemaonly 
adopted.  The  pulloyn  run  at  lU^  revolutlooa permionte,  and  tbe 
Mpeepeed  b  T:<ft.  ixir  *oconil  Th«  pnHiuyK  on  the  latannadiaLe 
pnra  m  double  graoved,  a  eepiuate  cable  beiujj  mod  od  eeoli 


NpMi.     Perhape  this  was  the  liret  completely  aucoeaelul  applica- 
tion of  telodyiutmie  IranfiniMion  on  a  larM  icala.      The  worltH 
was  cnrri^  out  by  Mewta.  J.  J.  ItioMr,  of  Wiaterthnr.  '^M 

The  Orhta  lattallatufn.  ~Ia  IBM.  after  a  Mrioiu  etploelon,  tht>^H 
gtinpawdor   footory  ut  Oirhta,  near   St,    l'elerebur|{,   wiui   recnn- 
Btriici<id,  and  wiie-rope  trannniiMion   wm  adopted,   in  order   to 
secure  tho  condition  that  the  dnngerouE  huildin?$  should  be  at  a 
ilialatico  from  eiich  other,      Tho  motive  [lower  of  the  new  factory 
wuh  itu|iptiud  by  two  turbinoa  of  HU  h  p.  each,      A  leeorve  tuibine 
v/nA  tiino  erected.      The  bulldlnge  wore  erected  in  throe   llnee, 
one  in   line  with   llie   prlnoipftl    aiia  of   the   turbine- bou*e,   one 
Iinmilol  to,  and  4^ft.  behind,  the  former  ;    a  thini  nt  riifht  kiikIwh 
to  the  lint  in  line  with  the  shorter  eniii  of  the  turbine- houau.     Ia^| 
eaeh    lino  the   buildings   neiite«t  the    turbine- hoiixe  were  ^^Ofb. 
from  it.     In  the  firet  line  there  Mere  ei^ht  buildto)^  rcfjuiring 
I00h.p.,aiid   the  bnildin&s  were  ie4ft.  apart,  centre  to  centre. 
The  lecond  line  oontaincd   12  buildings   placed  2S0ft.   to   aauft. 
apart,   and   ronnirlng    8<)  h.p.      The  third  line  contained  thiM  , 
biiildiiige,  reciuiring;  31  h.p.,  and  placed  about  300ft.  apart.    Ther 
wer<>,  therefore,  23  belldings,  widely  ecattfired,  to  be  eupplied  witi_ 
power.     The  j£P«ate«l  leriplh*  of  t<ansuiif«ion  are  l,300(t,,2,3fXH6,, 
and  !^600f^     Tiie  |)owcr  kuh  triuwuiittMl  by  wIre-rope  cablee,  tli 
work  being  carried  out  by  M,  Stein,  of  Mulhouse- 

Thr  Sfhiiffltawitn  Tran»mivat>a. — A  atJll  more  eonsidorable  appU- 
encion  of  tolodynemio  traaRniseion,  wbieh  attracted  {[encral 
attention,  woe  mode  soon  after  at  Schaffhaneen.  *  After  n  period 
of  tnuio  depreeeion  there  woi  a  revival  of  induitry  at  SchaffliiiuioQ 
between  l!MO  and  ItUM.  In  tho  year  IH.Vi  Ilurr  Hoinrieh  Motor, 
of  Charlottenfels,  caiietructed  a  canal,  and  qiocl«d  ilio  flnt  turbine 
nl  SchTilThHuaeii.  It  then  ooourred  to  him  tliat  it  :iiiif  lit  be  poeeibls 
to  render  uHetiil  the  Itnmeow  volume  ol  water  paMlD);  down  the 
rapids  of  the  Rhine  Eii  front  o(  the  town.  An  extmordinary  low 
condition  of  the  river  in  the  winter  ISfiT-S  favoured  xn  examina- 
tioQ  of  the  bed  of  the  river,  and  a  commieeion  won  appointed 
to  mature  a  |rrojeet.  This  oomiDiHioii  sagi^e^tcil  the  formation 
of  a  weir  acro«H  the  river,  the  conetruction  of  ^  ^wwer-houHe  On  the 
right  bnnli,  wiii  turbinee  of  500  h.p.,  on  a  fall  of  Wt.  to  ftft.,  mid 
the  tinneniimion  of  the  power  acroes  the  river  to  the  fnotorlei'  hy 
the  then  new  Byelen  of  tolodjnaniic  transmieaion.  T)ie  oo«t  wm 
entlmnted  nt  £a>,ooc», 


■ItSM 
th*^ 


Fia.  19, 


Fig.  19  ahowa  the  general  arranffemont  of  the  works  at  SchaA- 
houaen,  with  the  old  turblne-houeo  for  the  cable  transminton.  and  , 
the  new    tiowor-houM  for  electric   transmieoion,    which  will   b«| 
deacribed  later. 

(To  bt  ccnUinutd.J 


ON  THE  ARTIFICIAL  UGHTING  OF  WORKSHOPS.t] 

BT  BENJAMIN  A    DOBSON.  OF  BOLTON. 

In  muiufHctutiiig  distrii-'ls  the  u»eof  artificial  light  ia  of  eon- 
■Iddnbly  greater  iiupurbLDve  fur  wurk  of  all  dcecriptioiie  tliait 
it  can  be  elsewhere,  niiether  the  work  be  Bne  or  ooane,  i 
delicftte  or  bold,  n  better  light  is  needed  than  for  work  which  1 
does  not  coinc  under  tho  head  of  mBiiiifaoture,  In  Lancnehire 
tlie  staple  induntriei  of  engine e ring,  maehi no- making,  spitininit, 
weaving,  blenching.  Hud  dyeing,  are  niainly  estaolished  iti 
certain  ccittroii ;  and  with  them  le  Invariably  aagociated  in  the 
nurrouudinjf  dlntrict  tho  tETcnt  cool  induatry.  Although 
Lotiuialiiie  ooalhnca  number  of  novltcnt  ciualitiue,  yut  it  ia 
one  that  ninkes  tlie  tiiost  aniuke  ul  auy.  A  Urge  portion  of 
the  manufacturing  iiiJuethea.  i;reat  and  Hiiiall,  dnte  from  a 
number  of  yoani  back,  when  ■moke-con *uniing  and  antoke- 
proveutini^  upparatun  had  not  yet  been  doviind  ;  and  many  of 
llie  factorita  are  workiiiR  at  tho  prosont  day  under  pretty  much 
tli«  lune  ooudilions  Ha  olieii  they  aUrted.  Uence  the  atiuu- 
■phera  in  all  manufacturing  tonna  in  Lencttshlrc  i»  huevily 
onartjed  with  iinconiniuod  carbon,  producing  an  oxceM  uf 
cloud  and  fog.  which,  whilv  inducing  an  exccia  uf  rain,  acti 
ftlao  aa  a  screen  a^jaiiiat  the  rays  of  the  nun,  and  thu* 
doat  a  double  injnry  to  the  neighbouring  Kgriculturiat, 
tho  producer  n(  the  country'*  native  wealth.  A  circle 
of  30  mile*  rndiun  around  Manchceter  ia  laid  to  include  a 
larger  population  llien  an  wual  oiicle  around  any  other 
pUve  in  the  world,  anil  withlD  tfiia  ejrol*.  about  12  mile*  north- 

*  "  TurhinuanlitKU  ond  Sell  TrMivmledon  der  WMt«rwerk> 
IC^eellschntt  in  Sonaininunn,"  vun  J.  R.  KtODauer,  Winlerthur* 
IHTO.  "  Uie  Waaeerworkgeeelleohafb  ia  SohaffliBDBen."  Schaff- 
haueen,  I6g9  "  FvnfundavanKRaler  JalitMbarioht  doc  Vorwal- 
lunfrmithea  der  WanerwetkgeaelUehAft  In  SoboffhauBen.  ISSfi." 
Schaffliau*on.  1890. 

t  i^per  read  bef we  the  Inatltution  of  MecbjnJfAl  ^'Mt^sown-. 
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west  'A  Mimcliesler,  lies  Boltnn,  the  lown  wilh  whwh  (be  withof 
ia  b*»I.  •oqusiiilH],  wh«ti3  nil  windii,  cxe«pt  the  vtM  ■nd  north- 
wnst,  )>ring  the  BUTcharged  ntiDDSpht-rc  from  uthnr  inMiiifav- 
turinj;  dinlnctii,  riroduvmg  nl  any  s«iu)iiii  uf  tliv  vuir,  if  llii>  wuid 
bappeiiB  to  Ii«  iHglit,  n  i.ky  rnngin^  from  dull  lend  (o  dark 
bfowii.  For  tour  yconi  in  luocnHicn  it  lin«  occurrad  at  the 
writer'*  wufliB,  tlint  on  June  21,  tho  longMt  <Uf,  the  jcan  in 
ernry  r<K>m,  nmouiiltii;;  to  nenrly  7,500  jet*,  hiu  hiicl  to  bu 
lighted  bj  11  ii'clock  in  the  ini>rning.  and  Iius  rtniniiied  tigliti<d 
until  vork  DCAM'd,  and  this  ha>  (i<:(.-urr«d  alswi  in  nilier  t<i«ii». 
■ud  ill  wiMther  that  ouxht  ta  have  tieeiir«d  xhundttnt  Huni>hin4>, 
To  ttich  an  exlt-nt  doe«  jtloum  prevail  that  in  clear  neiither  the 
•flbcC  of  bright  BUtitight  becomM  itrim  dintmimiii}!  I»  tho  cf  e- 
U|^t,  tiinpl;  from  the  rarity  uf  the  coiitnut. 

Rtifv,irtmtt\tMfor  -t  B'fi/tiif^ifW  JfVWiop.—FiiBtly.lli*  light, 
if  Bttificial.  •liituld  be  MtffleiMitl)'  intenM  to  glr«  t]i«  priwor  of 
clear  and  uuitirnl  light  over  any  ptirlion  of  the  work.  For 
Miftblinu  tbu  Miirk  to  be  performed  with  pa«e  the  licht  nhould 
evidently  be  arranged  to  prtMlucc  a>  iicnrly  m  can  bo  the  uffeet 
of  iialural  minliiiht.  The  light  of  the  buh  is  difTuaed  hy  the  atino- 
■uhere  :  and  unlcM  ita  entntnce  is  liniitei^  in  extent,  Ruch 
shSHlowii  as  it  may  jirnduce  ire  only  natural  shadow*,  *o  natural 
thnt  the  eye  has  no  difficulty  in  folloKinn  detail  in  any  viaiblo 
part.  Til  thin  respect,  tliercf'itp.  attiBoinl  lifjht  should  aa  Far  ax 
practieabln  iiuilato  the  brai  tialuml  oonditiuns. 

8eeotully,  the  light  should  be  «<>  diffused  aa  hi  avoid  casting 
shadows,  nr  placing  any  one  jirirt.inn  of  the  work  io  too  Krval 
relief  «»  uomimrod  wilh  the  ^netnl  tone  of  the  whole.  Tl  the 
work  were  being  done  in  front  of  a  window  which  fiicud  the 
■un.  a  certain  |>ortioii  of  it  would  receive  an  undue  aiuuunloF 
light,  and  give  a  false  idea  alike  of  sizi.>  and  dieuuee.  owini-  to 
the  contrast  of  tho  overlifhted  and  underli^bt«d  parts,  This 
mjuht  be  a  iiatuTal  li^ht,  nut  would  nevorthelcM  be  improper. 

Tbirdty,  the  light  should  be  of  suoh  a  character  as  to  have 
DO  tendency  to  injure  the  sight  by  a  blindii^  glare.  This 
remark  spplics  either  to  a  sciMd  k"*  flame  or  to  the  electric 
tnonndescent  lamp,  from  b(>lh  of  which  the  li^ht  is  fairly  well 
dtSiued.  The  rays  bointt  all  ci>in pari ti vol}-  irenk  arc  enaily 
diverMd.  and  thus  distributed.  But  the  etTect  of  jiaving  vithor 
a  brif>ht  gaa  dame  or  the  still  brighter  coil  of  glowing  wire 
bofor«  the  eyes  is  exceodingly  fat.)KUinic  and  destructive  to  the 
tight,  and  in  combination  with  tlie  dust  of  workshops  makes 
it  a  weiiider  that  ooulor  disensea  are  not  more  eonimon  than 
th«r  Me. 

Fourthly,  the  light  sbuuld  be  of  suoli  a  charuelor  aa  to  leare 
the  atnio*[ih«re  free  from  nuxiuus  emanations.  Any  kind  of 
natiiml  or  electric  light  will  fulfil  this  ojTidition.  Tho  artificisl 
light  that  most  Infringns  it  is  gas,  which  varies  much  from  town 
to  town,  and  even  in  tho  same  town  from  time  to  time  ;  but  it 
la  gwietally  so  impure  as  to  bo  dcleterioua  to  heultli  and  cuiufort 
in  Ibe  produL-ta  uf  its  cuinbuatiou,  which  a  always  more  or  less 
incomplete. 

Fifthly,  the  li^ht  should  not  unduly  raise  the  tempemtiiie  of 
the  room  in  which  it  is  employed.  If  on  a  hot  day  a  gas  burner 
has  to  be  til  fur  uvery  person  in  a  crowded  wijrkstK'p,  as  has  to 
be  dune  in  certain  iiiHiuirnctorieH,  the  coin  bunt  ion  of  »•  much 
fgn  alfccls  the  temperature  yreatly,  and  thereby  producos  lassi- 
tude among  the  workpeople,  together  with  vanoua  itilments 
which  arc  »imuit  in  preporliou  to  tho  amount  of  |p*  consumed. 

Siitiily,  the  light  should  be  ainiplo,  and  capable  uf  easy 
.•Mttrol.  The  whole  arr«,ng«inenl  8huu1d  be  so  oi>atrived  that 
ing  but  tho  simplaKt  knowledge  and  «xperi*nce  ar«  re- 
quired for  tumin'K  the  light  on  and  off.  This  implies,  of  counie, 
both  n  cenlmi  control  and  also  various  points  of  snbccuinil 
control. 

SeTMit.hly.  the  cost  should  be  kepl<  within  such  limit*  as  will 
render  the  light  pnieticsble  at  tho  present  day  for  those  who 
have  to  nmke  their  liTolihood  in  their  special  trade  in  open 
oompetitiun  with  thu  ri^si  of  tho  world. 

XUttrie  Lirihliriy  hy  luetrttit  Art  Lamps. — 8oine  yean  ago, 
whU»  engaged  in  <isicing  and  examining  certain  mills  on  llie 
Continent,  the  writer  was  much  struck  with  a  mode  of  lighting 
which  he  then  snw  fi>r  the  first  time.  This  consisted  in  tJie  use 
of  electric  are  lamps  of  from  l,<iOO  c.p.  to  8.000  c.p.,  suspended 
in  a  white  enamelled  rellect'ir  at  a  eertain  distance  below  the 
whitewashed  ceiling  of  the  mill.  The  firet  he  saw  was  of 
2,000c.p.,  and  thomughly  lighted  a  large  room  of  about  OOft. 
square  with  light  suflicient  to  sue  to  pick  up  n  pin  olT  the  floor. 
Tne  walls  of  the  room,  as  well  as  the  ceiling,  weiv  wbilewaslied- 
Ttl«  light  had  »  sort  uf  bluish  tiiige.  and  loi.>ked  like  bright 
moenlight.  but  with  much  graaTper  illumination  nnd  entirely 
without  shadows.  This  appeared  so  striking  that  ho  made  a 
few  eiperuiioiits  st  uncp.  and  found  that  it  was  possible  to 
•ee  into  the  ititeriifr  of  the  uiachiiiee  and  even  underneath  them 
io  a  way  iltat  up  to  then  WOtlld  have  seemed  inoradible  ;  and, 
further,  that  it  was  not  poMiblo  to  make  a  shadow  of  any 
deeeriptioti,  even  when  holding  a  hat  only  2!n.  above  the  flour  ; 
all  that  oould  be  teen  in  the  oHUtie  of  the  cuvered  port  was  a 

Icoinparsitiveljr  slight  deepening  of  the  shade-     In  other  depart* 
mSDta  ot  tha  factory  he  found  th«  same  plan  *(|UatIy  effective, 
and  tba  dilTusion  of  light  so  complete  as  to  be  nsionishing. 
fiteandttctut  (/low Zamf>i.—At   tlist   time  the  author's  linn 
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were  enge^red  in  replucliig  ^ai  by  incnndcMwat  glow  hvps  on 
iho  Edii'UiSiimii  system  in  a  large  mnchining-roeai  at  tlieir 
own  works,  which  is  MSft.  long  by  T&ft.  brcsa  nnd  «n)y  12ft. 
high.  Containing  239  iiuiehinc»  tended  by  200  W"rkpeople  tu  tho 
ar«a  of  26,220  u^unre  fust.  The  exigencies  of  trade  had  r«iiuic«d 
that  annexes  should  bo  constructed  almost  all  rouna  tb« 
building,  thus  further  diminishing  the  amount  of  natural  light 
tliHt  could  gain  sdniiiaion.  .AJung  the  whole  of  the  centre  of 
the  shup,  for  a  breadtli  of  some  50ft.,  gas  was  buniW  day  and 
■lijtht  ;  and  in  the  close  mng};y  weather  of  autumn  una  Ijie  feg- 
Isdon  days  of  hot  summer,  the  atinoaphnrn  of  the  room  beoame 
most  oppreuivc,  in  sjiite  of  the  best  vontilntion  by  BUokinan 
|iropellcrs  ;  evm  at  si»  o'clock  in  tho  moniing,  on  entering  tha 
room,  tho  smell  was  most  ubjectioiiable.  It  was  noticeable  loo 
that  an  undue  proiMrtlon  of  the  men  sttfl'ured  from  diarrheMi, 
which  "an,  in  fact,  a  standaivl  cjiinplaint,  and  furnished  the  coo- 
■tant  eiplnnntiun  for  absence  from  work.  Althoufth  soinetimca 
this  »as  simply  an  cicuse,  there  cnn  lie  no  doubt  that  tho  uxhata- 
tions  Gsusod  by  i\x  imperfoct  combustion  of  a  gaa  notabsuliiUily 
I>ure  will  suflicu  to  explsin  the  pusBlbihty  uf  a  latge  number  of 
men  being  affected  thereby. 

Tho  incandescent  glow  tamps,  eech  with  ita  own  switch,  and 
covered  with  n  wiro  EUsrd.  were  attached  to  tho  gas  brsekets, 
which  (or  thin  purtioHo  were  left  just  aa  thoy  ha<l  been.  Within 
n  week  of  the  application  r>f  (hose  Innipii  the  iuipurt.tn«e  of  the 
thinl  rwiuiremeiit,  with  ivgaril  to  glare,  was  amply  proved,  for 
nearly  eveij  workman  had  devised  n  ihailn  ot  one  kind  or 
another,  some  of  white  or  brown  pnpor,  sonic  opDi|ue,  and  ennMi 
translucent.  No  bctt«r  device  th:in  thia  has  been  found;  it 
deeis  Hot  t<R>k  neat,  being  simply  u  makealiift,  but  it  anawora 
the  purpose,  costa  nothing,  and  is  applied  in  a  moment,  lite 
results  of  the  alteration  were  curious  :  tha  atmosphere  waa 
improved,    the  liciit   considembly  diminished,   diarrhcea  aa  n 

Eeiiend    complaint    eeBse<l.    and    was    at    linit   succeeded   bj 
ronchitis.  which,  however,  wae   found  t<i  b«  of  a  t«nipoi«tyJ 
nature,  and  di!!H)'i>e«red  as  soon  as  the  workjieople  in  that  rooa' 
had  become  ar-cliniati«od. 

NoverthnloM,  with  tho  result  of  thia  lighting  the  author  waa 
llnl  aalistied.  Tho  shop  was  aa  dark  and  gloomy  as  with  the 
prvvious  giia  lights,  Tlie  number  of  Iam|)S  ornken  by  accident 
and  by  caret ^ssn CHS  was  so  great  as  to  hoconin  n  serious  con- 
sideration, their  price  lioing  out  of  proportion  to  their  actual'T 
cost,  and  no  allowance  boiiiu  mado  in  regard  to  royalty  in  re- 
placing bn>keii  lanijia  wliicli  had  alreadr  paid  royiUly.  The 
writer  then  made  two  further  journey  a  to  iJie  Continent,  in  order 
again  to  eianiine  the  plan  of  the  inverted  arc  lamp  ;  and  on  tt 
6r«t  occaaion  rctuniod  more  favourably  imprcBsed  than  befonul! 
The  second  journey  was,  therefore,  made  with  the  viewof  gotr  " 
more  thoroughly  into  the  doiaits,  and  of  concluding  arr 
metits  fur  conducting  a  trial  of  the  plan  in  hia  firm's  eetablisb* 
nient.  0\\  this  uccaiiion  he  hail  the  opi>nrlunity  of  eiamining  **] 
large  weavini;>shcd  at  Itiiyabri^ok,  nciir  Urussela,  on  a  dark  wiiit 
night.  Tho  dynamo  waadriven  from  tlioninin  engine  of  the  mill,  ] 
and  was  a  line  piece  of  work.  Gurridura  lighted  by  ine 
cent  lamps  ted  thence  to  the  vast  weuv ing- shed,  wbidi 
the  nsiiHl  iihif  containing  glass  panels  almost  upright 
north,  with  a  plastered  oailing  sloping  aonthwurds  from  tha  I 
of  each  gln/.od  piuiel.  and  liRhtod  from  an  inverted  arc  lamp  i 
uaeli  buy  butu-eon  the  pillani.  The  impression  upoiii  entering  the 
doorway  waa  tlial  the  large  room  whs  brilliantly  lighted  by  tlie 
mid-day  nun  ;  no  glaiv,  no  llanies  to  be  seen,  but  a  golden  light  ■ 

Korrading  the  whole  of  tho  vast  enclosure,  the  colour  of  thv' 
air,  oomploiion,  and  oostuiues  of  tho  workwomen  xxrfeetiy 
disttnol,  under  the  looms  not  the  slightest  trace  of  shadow.     In 
fact,  the  result  attjiiiied  was  an  absolutely  perfect  ideal  light  for 
textile   work.     The  bluish  tingo  of  tho  arc  light  ilecK,  when  . 
lighting  direct,  is  more  np;»ronl  than   real,  because  it  does  not 
prevent  the   most   dolioatu  sliadi-s  of  colour  from  being  appre- 
ciated.  If,  liuweTur.  It  ia  Considered  disngrueHbtu  or  undeeirablei, 
it  can  be  altered   a»  it  was  in  this  particular  weaving  facto^,;! 
by  mixing  a  trace  of  yellow  with  tho  ordiiury  whitewash  ;  the 
ceiling  is  then  still  whit«,  but  the  npparuntly  bluish  tinfje  ia 
c  limiuat«d. 

The  result  of  this  visit  was  the  application  of  four  inverted 
arc  lamp*  in  the  large  low  machi nine-room  atthe  writer's  works. 
Over  60  Ions  of  castings  are  daily  taken  in  and  out  of  this  room,', 
and  there  must  be  nt  least  300  toui  of  castings  of  varioua  ail 
and  descriptions,  in  prngnMs  of  treatment,  stacked  and  piled  in 
diffetent  places  on  the  iToor.  There  is,  therefore,  all  tho  mora 
neoossity  for  good  lighting  in  order  to  avoid  nccldeiitH,  Tha 
darkest  portion  of  the  shop  was  cliosen,  and  tho  tour  arc  lamps 
wore  placed  in  appruxioiatcty  the  best  iKiaitioua  for  lighting  a 
certain  area.  The  oeiUnK  not  being  plastered,  it  waaconndMed 
advisuble  I"  nail  up  to  uw  joists  light  scantlings,  which  wen 
afterwards  whitewashed.  Those  lights  havo  now  been  ninnlnc 
almost  day  snd  night  for  about  two  years,  and  with  iimiualifiea 
success.  The  four  arc  lain^rt  have  replaced  2b  incandteoetit 
lamns  :  but  whereas  each  incandesc«nt  lamp  lishted  up  ita  own 
work  only  and  a  few  inches  amiind.  the  whole  of  the  ailM  light 
by  the  four  ini  ertcd  are  tamjis  is  Itathod  in  a  gentle  tempon 
light,  absolutely  et[ual  in  ail  |iarts.  This  was  cncuuranng,  aa  aa,1 
arrangement  of  this  description  iurolveaa  lieatyeipendilure^aml  j 
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itwBx  tJierBfonr  cnnilderocl  m!vi«aWiilo  haro  further  siperiBiice 
bcifuru  going  mori)  Lnrgoly  into  it.  Muronvor,  lhi«  {i1mio(  liyhtJitg 
wuuld  not  Uwnya  bo  Applicable.  If  the  coilinx  w»ro  rory  low 
it  would  icjirculy  Ixa  pnoticnbto,  l>«anui<i  the  arc  lAmp  mu«t 
hanK  ft  Mrtain  diitATiM  bulow  tli«  C«ittiii;  and  itill  lenve  lioud 
room.  Also  th«r«  »re  places  wlierv  l.lio  atiiouut  of  light  re- 
([uiriKl  ■•  lO  •iimII  (hnt  it  winikl  Ih*  iiijiiilicioiu  to  uo  IrO  llie 
eipenae  of  applying  thcie  lamiia,  wbinh  are  capable  of  to  much 
iiKire  duly.  It  was  ilBtcrmiiiwl,  however,  to  malt*  an  nxpori' 
mviil  ou  a  prftutlual  Hunle  at  the  auChor'i  wi^rka.  and  will)  this 
object  to  apply  invoi'ted  hvo  UiupK  (or  lh«  liglitiiift  of  a  ihrirv- 
■t:>rey  buildiRK  with  lart!«  *ttic  Ooor  ab«fa,  the  lattvr  b«ing 
iuckI  m  an  iron  and  wood  )inttorn-rr>nui. 

Firt  /inMruJM-v.  \Vith  tli«<*bj«ct  of  nvuidiiii;  any  difficulty  in 
the  (uluru  it  wuuld  mvia  advioablc,  bofora  jirocaeiling  with  th» 
further  ileTelupiiieiit  of  the  plui  of  inverted  arc  hghcing.  to 
conault  (he  iniiirance  ouiiipanim  In  each  individual  inotanue. 
The  old  atylo  of  inaurAnce,  wb»n»  h«avy  riBk*  were  lak«n  hy 
one  or  tiffo  cumpaniita  only,  ho*  now  been  nlterMl,  »<•  that  in 
lar){e  work*  such  aa  tlioac  htire  crinaidcrod,  whare  the  amount 
of  iiiaumice  may  bo  ni>ar  £300.000,  thu  ri«k»  arc  divided  nnione 
a  Inrtie  number  of  difl'crent  cunipaniuH,  who  in  tlieir  turn  imb< 
insure  their  riaka  in  other  cuinpauiei  not  primarily  ^nga^'i-'d. 
There  ia  a  Lacic  uudcnitAndin|{  between  Ihu  oiiiu|)aiiiM  that  oiiu 
sui'veyur  m»y  act  for  the  whole  of  ihom  in  any  one  particnlnr 
Ctmv,  thus  tudiciouidy  Becuriun  uniformity  of  action.  But  it 
unfortunately  happentHi  ibat  the  funr  Uriipi  in  question,  which 
had  boon  tried  for  aunie  tiioutha  at  the  wurke  of  the  writv>r'a 
firm,  were  lent  by  them,  alun)(  with  a  dyiianiu  and  driving 
power,  for  the  purpuio  of  aacortninin);!  how  a  cartain  cotton 
u)ill,  which  had  tlie  diiiaJvnnta((o  tlutt  one  corner  of  tbo  bottom 
nioni  waa  darkcticd  l>y  buitditiuii  uuUide,  could  be  lighted  eo 
aa  to  replace  Cli«  niiaain^  lUyliglit.  The  four  hinipa  were  phicud 
ill  puaition  and  tested.  The  rea\dt  Hiu  far  boyond  uKiirc- 
t«tiuu.  it  wiia  found  that  the  clnanlinriu  of  the  wiirk, 
which  is  an  eoaential  requirement  in  cotlon-ipimiinM, 
could  be  aupervised  to  a  d«f[rec  hitherto  iinallninable 
by  artificial  light.  The  own«n  of  the  initl  werv  thuii 
luutiouB  to  adopt  Ihia  kind  of  lamp  injitie-lintuly  ;  but  they 
met  with  ail  abaolute  rofuaal  fi\>m  the  inaiimnce  comiwniea  to 
allow  Huy  upun  arc  lamp  to  work  in  a  cotton  mill.  Thii  led  tji 
the  question  of  ild  further  une  in  tlie  ironworks  uf  the  wiiter's 
lirm.nndattirat  a  blank  reluud  was  recvived.  without  iiuy  ruasixi 
beint;  given;  but  correnuondence  of  eoiiie  uiontht  reiiulted  in 
penniasion  being  at  lenstn  granted  to  cinittnue  ita  employment 
under  tyirtain  rigid  uenditiona.  T'h««a  indeed  wore  reiuonable 
he  reganU  the  cuitducting  tiren  of  the  wiron,  the  voltage,  aafoty 
fuHta,  and  other  neco»a*ry  pre«nilioii«. 

loonier  to  leo  whether  there  could  be  any  valid  objeotiun 
to  ita  use  iu  cotton  milU,  the  uuthov  made  a  fairly  complete 
Mriea  of  eipemnenta.  The  dnnj^r  in  cotton  niills  is  Buppoacd 
to  be  thut  the  t^neil  librua  or  IJlaiuHiits  arc  liable  in  the  proceu 
of  ajiinning  t<i  Mcape  in  a  certMU  prupurtioii,  under  the  action 
of  the  dnviight  canaed  by  the  moving  parts,  and  being  of  muel) 
the  aauio  spccilic  gravity  na  the  air,  thoy  are  easily  earriod  by 
upward  drait((hl,  When  they  reach  any  ironwork,  oitlicr 
column*,  beaniB.  ahnftinjf,  or  gaa-pipex.  they  have  a  tendency, 
owing  to  the  latent  electricity  alwnya  developed  in  l^xtJe 
fabrics,  to  attach  themaelvea  nuiially  to  tlie  electric  or  magnet  ic 
centre  ;  and  hh  the  earding-room  air  iu  a  e<)cton  mill  is  alwaya 
mora  or  Icjw  charged  with  these  Hunting  filamente,  the  insurniico 
c<inipnnie«  feared  the  result  of  oumbuBliun  by  contact  witli  lliu 
open  arc  would  be  that  the  tire  would  bec>)n<hicted  t»  ndanf^rons 
quarter  by  the  looiio  (iiamontii  ndherinc  to  wires,  etc.  This 
fear  is  found  to  be  abaolutcly  groundlcia.  Kci»alcd  and  extended 
•xporinienta  have  i[i  vvery  cuse  failed  Iu  ahow  iiny  indication  of 
daneor  from  inch  a  causa  The  ffillncy  "f  th«iimura)icuco[npani«s' 
objection  is  rendered  a]>]iitr«ntbyth^<  fact  tliatattlio  pi-esoiit  tinie 
they  all.'w  ojieii  gai-jolA  in  nil  cotton  mills.  If  tlicni  were  any 
danger  in  an  open  arc  lamp,  there  would  surely  be  more  in  open 
lEaS'jeta,  which  ef  course  are  more  iiunieruus  than  arc  lamjHi  wuuld 
be.  furthermore,  the  arc  lainpa  htn  e  to  Ih*  lowered  uv«ty  eight 
hour*  of  work  for  the  purpose  of  chnititin^  thoc.^rb<>ns.  The  gas- 
jets  «i-e  turned  oil'  when  not  rc[Uiriid,  iiiid  linhttid  :q:ain  whtm 
wanl«fl  ;  this  niav  occur  two  or  three  times  ii  d^iy.  But  every 
time  the  electric  lamp  ia  luwered  tt  u  Ihoruughly  well  cleaned, 
which  ia  especially  CAsy,  aa  it  consislH  simply  in  wiping  the  wire 
and  tlie  inside  of  an  oiuimclled  mtlcctor.  To  prove  (lint  the 
arc  laiiiM  cannot  convey  tiro  by  eonbaci  with  the  cotton  IihrD, 
the  authuf  has  let  fall  in  tlio  invortoil  n-ttoetur  (|uantitioa  of 
what  is  termed  cotton  fly,  betnu  the  lightoat  aud  must  inltnin 
uiable  part  of  cotton  6br«  ;  ena  aa  soon  as  the  level  of  the  arc 
WHS  reached  and  the  to]i  flhrna  were  ignited,  the  6re  spread 
rapidly  round  the  couc  uf  the  reScctor  and  burnt  downwanla 
towards  the  i>ott.>iu.  'A'btia  keeping  the  eye  level  with  the  top  ot 
the  relloctor,  it  was  impoeKble  to  tee  anything  escape  over  this 
level  except  tlie  block  tinder  reaultiiig  from  the  eoubuetion  uf 
die  flbce  or  Qt.  With  the  true  cotton  iieelf,  ■nouldariiig 
P*rtie)a«  niisht  be  aeeo  to  the  extent  of  from  4in.  to  6iR.  above 
this  lerel ;  hut  it  was  proved  Uwt  these  amoutderin^  embers 
had  no  he*t  beyond  that  neeeaaur  U>  uire  them  their  colour, 
for  they  were  not  eT«a  capable  of  exploding  gunpowder. 
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I  For  the  purpose  of  further  elucidating  the  qiieitjon  of  lire' 
risk,  the  author  visited  a  mill  in  Belgium,  not  far  from  (Jhont, 
whom  votycoano  uumbon  were  spun,  the  outtou  beiuj|;of  shorty 
hbce  :  and  the  amount  of  evaporation,  as  it  is  lerui^l,  vl  tlyfl 
fruni  tli«  lower  tilmneritH  whs  ymrticularly  great,  the  ciMon  used 
being  »f  the  poorest  quality.  Directly  over  the  cai-ding  engine! 
wet  an  arc  lamp  of  more  than  L,200  c,  p.  ;  and  during  four  houra 
spent  in  wnlchinK  and  nolin^!  the  ellect  of  the  lamp  upon  the 
lly,  on  not  one  single  occnstoii  was  the  alijfhteat  epark  visible 
outside  the  rvlluctur.  HoiuutiDies  when  llie  lly  was  unusuHlly 
thick  in  the  air,  oiing  to  a  CHtilin?  engine  being  hruxhed  out, 
a  slight  uorruscMtion  could  l>e  jierceived  nonr  the  centre  of  thij 
retloctor,  like  the  twinkling  of  a  star ;  but  this  would  only  occorj 
once  now  and  then.  I.'iidoubtedly  a  certain  amount  of  lly  wmI 
cmeutned,  because  when  the  isiiip  was  lowered  for  examinatioii' 
n  residue  was  (onnd  ill  the  buttoni  of  the  cone,  composed  of 
the  very  lighlCAt  tinder  of  cotton,  but  utterly  uninllnm- 
inahle  under  any  circumsu>iicos.  Iu  this  country  the  in- 
suranco  compnniea  declined  lo  oount«iuinue  any  exiienmeiita, 
on  the  giviuiid  that  mill  owners  had  been  satislied  up  t^i  that 
time  with  the  ordinary  ganti^ht  and  with  their  insiirHnce  regu- 
lations, and  therefore  they  ouuld  see  no  gocid  reason  for  a  vevo- 
lution  of  ideas.  Purtherniore.  the  dolinitc  idtugittion  was  made 
that  an  two  nccasiirais  tires   had   bean  caused   in   uott<jii  inille  , 

abrond  which  were  lighted  wilhi 
jiiiiips.     FVoling  the  importance  < 
asccrliiinin);  what  annmnt  of  trut 
tliero   wjw  in   this   statement,   th 
nutlior    wrote    ti>    the   proprivtor^J 
nianuKer.  and  others  interested  iw 
ench  mHUnoe.    In  tho  first  it  tmn- 
spired  that  not  a  cotton  mill  but  a 
cotton  store  liad  licen  burnt,  wliictt 
warn  lighted  nut  by  are  lumjis   hu^ 
hy  incandescent   Linips   only,  aii4 
the  theory  lo  itccounl   for  the  cnn^ 
Hn^rLvtion  was  that  of  sponlAiieouA^ 
combustion,  which  is  by  no  uicana 
riire  when  cotton  is  sttvcd  in  bulk. 
In  tile  Becoiid  inslauce  the  lighlin|_ 
was  not  by  the  open  arc  lamp  insidd 
an   inverted   conical   nilleclor,  but 
by  an  ordinnty  arc  lamp  iiirrouiidod 
with  a  glass  globe.     Tliero  was 
aperture   iu   the    bottom    of     tht 
Innip,    and    owing    to    some    din 
.irnuigenient     ot     the     clockwork, 
rt^gulnting   the  carbons,  s   purlwn 
of    all    incnndcsooiit    carbon     had 
been  split  off,  and  falling  through 
the  aperture  upon  a  niuas  of  cotton 
beneath  had  set  it  on  lire.     When 
c'lllfrn   in   a   loose   condition   duet 
get  on  lire  it  is  much  like  a  train 
of     uunpoirdor,    and      this     mill, 
which  was  kept  in  a  condition  far 
from   clean,  being  covered   with  » 
thicknest  of  lly  steeped  in  oil  over 
the    floor,   walls,  and   ceiling,   be-j 
CHUie  so  suddenly  a  muas  of  tlam»l 
[h:it  the  workpeople  hod  consider-! 
nhlu  difficulty  IU  making  their  cxif 
from  the  burning  building. 

Arc  Lamp. — The  complete  ab- 
sence of  danger  from  the  arc  lamp 
used  by  the  author  wdl  he  more 
thoroughly  appreciated  (rem  a  des* 
criplitm  of  ita  construction.  It  cult*  ^| 
sists  of  two  carbons  of  differenl^^ 
dinnietvn.  the  upper  or  negative 
carbon  betug  solid,  and  tbo  lower  or  p-tsitive  carbon  being  annular 
and  rather  Wget  in  diameter.  Tiioir  areas  are  O'ZOOand  0'486 
squaie  inch  reapectively  :  which  pn~>portJon  onaurei  their  b-^th 
cunsuming  at  the  sumo  (|ieoil,  thereby  .ivoiding  the  iieccsaity  u( 
any  complicntcd  clockwork  arrangement  to  diltoreiitialo  thej 
speeil  of  the  feed.  In  this  Inuip  indeed  there  is  no  clockwork, 
but  the  cerboiis  are  drawn  together  by  a  puUuy.  string,  and  | 
counterweight.,  their  distance  apart  bein^  regulated  in  the  usual 
way  by  a  magnetic  brake.  The  pulley,  weight,  and  brake 
are  all  contained  in  a  cylimlrical  box  attached  to  the  underside 
of  the  cotio  ot  the  n^octor  ;  and  the  oiilv  interruption  to  ■ 
the  light  above  ia  that  f>coa)uoned  by  the  thin  aruis  forming] 
the  clip  which  holds  ijie  upper  carbon.  The  crater  carbon  ia ' 
here  the  lower  one,  in  order  that  the  largo  number  of  rays  nro-i 
duced  may  bo  thrown  upwartls.  The  cone  reflector  ii  2SiD. 
wide  nt  the  top  and  7in.  at  the  bottom,  the  angle  of  the  cone 
being  88deg.  The  interior  surface  is  ordinary  white  enamel 
upon  the  alieet-troii  exterior.  Each  Ltiup  is  balanced  by  a 
counter  weight  over  {luUeys,  and  the  counterweight  hangs  con- 
veniently alongiidn  either  a  wall  or  a  pillar,  so  that  it  m^  not 
be  in  llie  way  of  tralH^  Thus  it  ia  e«aj  to  low^  ttie  lamp  for 
the  purpose  of  renewing  apent  oarboiia,  which  has  to  be  aeii*  : 
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about  avery  oigkt  hours,  anil  r«(iuirM  nut  uion  tluu  uim  mitiato 
p«r  lamp. 

PraelKol  Hcsidlt  of  H'urking.—Th«  plan  ol  inverled  arc 
li{^ling  hoa  Hon-  boon  in  u«e  in  name  pnrlinnti  of  the  irriler's 
wurVs  fur  12  and  13  lioun  n  (Uy  ittuiiift  tlio  liuit  12  monthH,  nml 
M>me(ini«8  ftlmuil  night  and  day  :  smd  ihu  rtiautta  of  iu  workitig 
ho  ha*  every  rSMon  ('>  belief*  eumv  b«  couatdercil  suooeuful. 
Tho  buildinx,  u  nlrrnHy  nicnlionoa,  conaivU  of  three  «tort«ii, 
Mch  room  lESft.  by  SSfU ;  tho  bottom  rtxita  of  all  )«  surrounded 
tu  Huchiui  «itetit  by  other  buildingisthnt  it  wnanconiuAry  U>k«n^j> 
the  icai  biirniuj^  the  uhuto  of  tb«  day.  In  thi»  rocini  thu  work 
C0Ditisl»  of  tuniiujj.  tlutiiic.  polinhitig.  atid  rupniriiig  wliaL  are 
known  m  Ituted  biitloiu  rulIetH  for  a^iuiiiU);  uuii'liiiii.'s.  Thuati 
rollcm  rc(]iiirn  to  bo  finiiLhod  with  iiiit(.hoHiikti<;iil  accuiAcy,  and 
tli«  mujority  of  thum  linvn  to  bo  chnnnolltui  iir  llulod  ti>  ih* 
oUweiiwa  «f  from  16  to  19  flutm  pnr  inch,  tlin  ihnpc  of  tho  Rntn 
being  uf  the  gre«Ct'tiC  itiip<.'rIjiii(!L'.  In  tho  room  nbove  nrn  mnuu- 
factured  top  rollen  U.'  work  on  the  duted  roUiiri  ;  tbuav  ulcu 
have  to  bo  mntheniatically  correct,  uiid  tht>ir  surfHci?  Ii>ii!iL»d  lo 
■  high  desreo  of  nccunwy.  In  tho  third  r.mm  are  inaniifactured 
what  are  Known  aa  fiyur*.  hnving  oiio  hollow  lot:,  thfnugh  which 
the  uulton  must  [huui  down  in  a  alighUy  twiatod  condition. 
Owing  ro  the  affinity  of  uutti.>n  fihri-  f->r  [iieLitl  aOecU'd  uloctri- 
cally,  however  Iittl«,  it  ia  evident  t]i:it  any  rouuhuvM  uf  tlir 
intdiior  •urfacu  of  the  holtuw  leg  inual  he  prejudicial  t^i  the 
working,  and  it  ia  thorcforo  nccciiutry  that  theamouthncRi  »r 
Gniah  itioutd  be  uii(|iicstioiuibIc.  Tho  itttic  or  roof  rooiu  ii 
used  for  th#  ktorage  <^f  patlerus.  aa  previoiuly  niciitiuued.  In 
the  bottoit)  room  th^rv  are  61  iiiKcliiiiM.  cuiminling  of  lalheaand 
fluting  machinna  and  obhnn,  and  i^ni|>loying  60  workmen.  The 
■oooiid  room  conUiua  164  mnchinca,  employing  139  workmen, 
and  iu  the  third  room  thi-'rv  are  69  ninchiiic?»  and  112  workmen. 
Views  ware  shown  at  two  of  the  rootna.  shuBing  t!ie  poiiUun  of 
th«  lAinpt  that  haa  beeo  found  to  be  ni'-mt  servioeuble  as  tho 
ratiilt  of  experiment*.  Thoeo  views  give  an  ides  of  IheareiL 
lighted  by  cnch  kmp.  and  aUo  a|  tne  manner  in  s'hich  the 
reflected  rays  from  one  lamp  ctom  and  blond  with  the  rnya  of 
the  sdjoiitUig  lamps.  Thu  oiilj'  incumduioent  lamps  used  arc 
choRo  in  tho  attic  or  pattern  itore,  moHt  of  which  are  pi>rtablQ 
for  the  pmposa  of  finding  patlcma  on  tho  various  nhelves  ;  aiid 
alflo,  stnuige  though  it  may  necrn,  two  incandooeent  lamp*  hi 
the  bottom  room  for  the  cianuiintion  nnd  rcpnir  of  alightly 
defective  flutee..  The  latter  Limpa  hnd  to  be  applied  beuiUBe 
the  r«Oect«d  Ii{;ht  from  the  arc  hmpi  ^ves  no  nhndow  ;  and,  in 
ord«r  to  percmvo  the  minute  defects  in  the  llute.  it  ix  neceiuary 
to  have  a  light  that  will  give  a  prolonged  shaduw,  fur  the 
purpoae  of  cxogBomting  what  it  ii  to  be  noon.  The  writer  quite 
thuu);hl  it  Would  be  powlble  to  accomplish  the  aaine  object  by 
the  use  u(  a  reflector  ;  hut  tlio  prejudices  of  the  workpeople 
wei'e  too  stronc. 

When  lirst  Uiis  mode  of  lifting  the  rooms  wM  setgoin|;,  and 
the  gai  turned  oiF  at  the  mama,  there  was  much  gmmbline  of 
tho  Borkiiicu,  who  protDstod  it  waa  iin|K)aiil>lc  to  pcrfoiTn  their 
work  by  the  new  light.  This  diUlculty,  huwvver,  had  been  foro' 
seen,  atkd  they  were  infonmd  that  as  tJie  Lght,  liad  been  put  iu 
at  a  lar^e  ciponse  for  thtir  comfort  and  health,  they  tnnsl  at 
lenit  give  it  a  fair  trial.  Within  six  weeks  of  starting  its 
regular  workiug  soiiiuthiDg  occurred  which  prevented  the 
reuuisilo  sMam  power  from  being  furnished  to  the  dynamo  : 
and  the  gas  therefore  to  be  tumect  on  again,  rxactly  an  it  had 
been  in  the  former  time.  The  remitt  was  a  deputation  to  tho 
manager  on  tho  part  of  thu  workmen  to  know  what  they  wore 
to  do,  as  tlicy  could  uot  sec  how  to  perform  their  work  by  gna- 
light  :  and  on  one  or  two  occasions  aineo  then,  when  the  light 
has  failed  through  one  cause  or  anotlier,  the  wurkpeoiile  have 
declined  to  work  with  tho  ga*.  stating  thnt  they  proferrod  to 
wait  until  tho  electric  light  was  on  again,  and  that  they  conid 
pull  up  the  time  loat. 

Duitam"  <iiiJ  Zriimpa,— Thedyuaino  is  of  Belgian  ounstruction, 
and  Known  ss  the  four-pol«  dynaiuo.  It  tuns  at  600  revolutions 
per  minute,  andgivHaToItatfe  "(  11&-  It  is  driven  by  a  counter* 
shaft  from  the  main  nngino  driving  tho  machinery  in  the  build. 
tag,  and  witli  60  arc  Umpa  and  66  uicnndoacenl  tnmpa  it  abaorbi 
70  b.p.  Tlie  light*  are  St«ady  and  free  from  dicker  ;  if  urer  a 
Ump  is  seen  to  njckor  it  may  be  certainly  concluded  thnt  it  has 
not  boon  thoroughly  dciinod,  and  thai  the  carbon  slide*  are 
Ntioking  ill  the  miupiclic  bntke.  Photographs  are  exhibited  of 
each  room  at  10  o'cluek  nt  night  in  tlic  winter :  thoy  wore  taken, 
uf  course,  from  the  relleeted  light  itself,  and  the  exposure  w.vi 
in  each  case  rather  less  ihan  10  ndnotee.  L'pun  exajiiiuatiun  it 
will  he  seen  that  the  detail  ia  wonderfully  distinct,  oven  at  the 
diitnnoe  of  120ft. :  this  ia  pitrtiaularly  noticeable  in  the  photo- 
graph of  the  bottom  room.  Attention  muat  be  called  lo  llic 
•heeiice  uf  shsdows.  It  can  be  seen  that  there  are  do  dark 
place*  on  the  floor,  and  that  underneath  the  Uthes  Mid  other 
machinea,  although  directly  below  the  reflected  light,  there  is 
no  such  thing  as  a  dclined  shadow. 

Horwirh  Lveinnotiiir  Iforfci.  -  Four  inverted  arc  lamM  were 
tried  by  ftlr.  John  A.  P.  Asjnriall  in  one  of  the  Luicashire  aud 
TotltBhire  Railway  workshi^ps  at  Horwich,  where,  however, 
owing  to  the  groat  height  at  «hich  they  had  to  be  fixed,  they 
mw  not  tuaxtafuL     T1ie>-  have  since  been  placed  in  the  large 


drawing-ofBces,  and  the  light  for  dniwing  purposes  ia  as  perfeobj 
»   light  a*  can  be.     Failing  on  account  of  tho  height  of  IH 
workshop  to  arrive  at  a  satisfactory  mult   with   the  solely 
rctlcctcd  light,  Mr.  Aspinnll  has  succeeded  in  lighting  tho  nMin' 
mrichitic  shop  with  ordinary  open  are  Imnps,  each  protrtiding 
through  a  whitewashed  disc  formed  of  light  boardings  framou 
Itigetlier,     A    curious    combinjiliou    is    thereby    produced    ut 
lighting  I>j'  the  reil«otod  »,tul  the  direct  raya.     U  has  not  the 
whole  of  the  ndraDtases  of  the  roflectod  light,  becauae  the  oyo 
haa  n  tendency  lo  g&noe   ujiwntil   tnwurds  the  dsxxlinji;  ares,  ' 
and  aluiduws  are   itn.jecle'l.     Nevertln-li>»«  the  writer  w  eon-' 
vinoed  tluit  by  this  combiitalicai  of  rcltoction  n  gftin  has  beeo 
achieved  of  iit  lenst  25  per  cent,  ov-er  the  ordinary  direct  arc 
lighiing  without  reflection;  and  all  concerned  are  satisfied  with 
the  rcaiill. 

Colt.   -The  question  of  cost  of  electric  li^'htloc,  which  aftorj 
all  is  uf  the  greatest  importsiice.  is  somewhat  dtfncult ;  and  lh«3 
writer  is  hardly  in  a  pomtion  at  prMent  to  give  data  iiiflicioiin 
lobe  uf  much  prnctical  value,      navino  regard  to  the  numben 
of  workpeoplo  who  eonid  be  served  with   the   light,  the  cost  i/^ 
let*  than  that  of  gas,  and  of  oourae  the  light  is  •truiiger  »ni 
more  uenvrid  ;  so  that  in  respect  of  candle-power  It  would  I 
considerabty  cheaper  I>hau  gas.     In  the  three-storey  buitdinj(i 
tho  author's  works  them  were  502  gRs-jota,  each  burning  fo«» 
cubic   foot   per   hour.       <(as  costing  2b.  8d.  per   1,000   oubio 
feol  would  ttierefore  come  I'j  aometliing  like  5s.  ild.   per  houf ' 
for  this  eonaumption.       In   the    60   electric  lamps   lite    '>nly 
consumption  is  that  of  the  cnrbons,  which  are  reckoned  at  Jd. 
fwr  lump  yet  hour.     This  ha*  eobscquently  boon  redacod  oonj 
siderebly;  but  taking  this  basis,  the  60  liimfis  would   logetho 
cost  2ii.  6d,  piir  hour  for  carbons.    The  66  uicnndmcent  lamp 
which  are  tncludotl  in  the70h,  p.  absorbed  by  thedyiutmu  would  o(^ 
couno  add  Iu  this  0(>st.  as  they  are  oiilj'  1,000-hour  Ittmpe.    Th«' 

f greatest  cost  after  thu  otiginul  instMllaiion  i*  depreciation  and 
lorse-powor.  Taking  the  whole  inio  oonaidemtion,  it  iapom>bahla_ 
that  the  coat  of  electric  lighting  would  be  more  than  that  of  gi 
bnt  aa  tho  light  is  so  muili  more  satisfactory,  it  may  prove 
economy  in  tiiost  cases  to  adopt  it.  Thus,  in  Ihe  preaenC 
iiwliiice  tlio  t'jtal  can  die -power  of  the  500  gas-jota  would  1 
roughly  8,500,  while  tho  arc  and  I ncandeicent  lamps  combine 
sTould  bare  73,000  c.p,,  much  of  which,  however,  ia  of  oour 
useless  except  for  the  goneni!  cITcct  of  the  light. 

Oeftcliuioii.—  The  tight  now  drauribed  ha*  proved  in  practiM 
t-o  futtil  the  requireuienls  enumerated  at  the  beginning  of  Uiis 
paper  as  the  neceseary  tjuullfioatioiis  of  a  good  artificial  li^t, 
;iiid  for  any  clsse  of  mntiufnctura  for  which  it  i*  applicable-  ror 
bleach  mill  dye  wi.rk*.  where  it  i*  URCooary  to  dislinguiih 
minute  diflbreiirc!  in  shulr-i  of  colour,  it  muat  be  Invaluabli 
pormilting  this  dolicatowork  to  bo  curried  on  in  thp  dull  wint 
days,  which  is  now  diHtuuit.  if  not  impossible.  If  theln*uninc 
eunjpnnies  crtn  hi?  jiortiu-'uK'd  that  not  only  is  there  no  dange 
from  thin  liglil,  biil  that  il  is  porhaps  safer  than  any  other  motlv^ 
of  lighting,  theie  acoms  every  possibility  that  thu  use  of  Ihe  ara 
tamp  will  undergo  n  rapid  dovelupuiuut. 
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I'ROl'OSED  SCHEME  OF  RECONSTRUCTION. 

The  following  circiilitr  hits  been  issued  by  the  BrigbtoD' 
and  Hove  Electric  Light  Company: 

In  Bcconlance  with  the  suifgeelions  mode  at  tho  meeting  of 
Dobeuture-holilern'  niid  Uroditom'  Committee  that  a  nehemo  for 
t,ho  rocoostruotion  uf  tho  oompany  ehould  bo  formulated,  iho 
following  ia  submitted  for  your  eonndocation  and  approval: 

1,  The  Bubacribod  capital  and  liabilities  of  the  prwont  ooinpany 
are  as  follows : 

Ordinary  shane  ol  £lieacli , £Ut,006 

First  mert^sge  debeutures IS.OOO 

Unsecured  liabiUtie*  (about)   8.S00 

Total  £3«,30S 

2.  The  bBst*  of  the  reoonstructlen  piopoeed  I*  aa  (ollova  : 
(a)  PreMut  shareholders,  £IS,DUA  :  To  «ubmlt  to  th«  reduction 
ol  the  |)rcMnt  Jtl0,(l03  ordinary  share*  to  £7,S0G,  entitling  the 
bolilecB  to  any  prottt*  after  previding  (er  interest  on  debenluree 
mill  dividends  on  the  two  proposed  clasaos  of  preference  shares. 
(6)  (.'teditora  on  unifeeured  acoounta,  about  £S,fiw  :  To  be  allotted 
second  preforcnce  dinroa  to  the  value  of  their  claim  on  out. 
standing  aocountd,  entitling  holders  to  n  <i  percent,  dividend  after 
providing  interest  on  dobonturoa  and  for  dividend  on  fiiwt 
|iroferonco  aharce.  and  to  rank  In  priority  to  the  ordinary  aharo*  B« 
riigarda  enpltAl.  (r}  l>ebenturo-ho1dei'H.  i;]r>,IX)0;  To  furrender 
liiilf  tlicir  holdiiii-iTiil  eheoturo  bonds  — lii'.., £7,0011— ami  to  receive  in 
c^icliMiige  £7.500  in  tinil  preferenoe  tihuree,  in  addition  to  shares  tor 
nrcears  u(  intereet  enlitliog  holders  to  a  dividend  at  the  mto  d 
0  pur  UDDt.  per  annum  after  naymonb  of  intoroet  on  debeototc*. 
and  lo  rank  in  priority  to  Uie  second  preffcenco  nod  ordinary 
sharea  aa  rogoida  capital,  {ft)  Kow  subscnbort,  JU,<IU0 :  To  suo- 
■cribo  £A,D(K)  now  capital  on  prior  lien  dehenturo  bond*,  bwuing 
Interest  at  tho  rate  ol  (i  iior  cent,   iier  annum,  *uch  prior  Uon 
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dabmluTo*  to  rank  a«  a  (irsC  ohnrg«  on  tho  proparty  and  nnder- 
taklOKOf  tlieooinmny  In  priority  1.0  lho£T, MM)  iteMntiirM  r«Win«d 
bj  I'he  prraent  debenture  >)Ondhold«f«. 

S.  Tbu  following  ie  a  nbnttnavnl  ahowitiK  Ibe  subMtribed  oaplUtl 
o[  tb4  company  under  the  propcwad  mymitroctioa  >eb«iiie  : 

Ordinary  nharoii—l.aO I  iharefl  of  £5  each  .   £i.fiOS 

Fint  iiroferonce  iharej— S,5()0  ihuM  ol  £1  each 8,300 

8ccoDci  preference  sJinrea— !i,.'U)4)  nharni  □(  iTl  each  8.900 

Total 'hikre  c«|nUl £2I,S03 

Ihiboiilotai    T^  'Icbonlura  bonita  of  £101)  Mi"!),  C7,^'X); 
and  50  prior  lien  debuolure  boDd«  of  £100  uacli,  £a  000      I'^^fiOU 

Total  iharoand  debenture  capttal £37,003 

4.  Uodiir  the  abovo  whamo  a  lam  of  £6.000  capilnl  is  pro|iose(l 
tn  bo  rained  by  prLor  ban  debnntura  bondi  to  enable  the  com 
jmny  to  extend  lU  buxineM  and  Ut  rjitiy  out  i>nino  iiiijiorlant 
alUtrotlon*  to  tb«  plunt  and  oi^arlifiad  cli'ciiltJ^  Tbo  now  innnoy 
will  bo  prudanUy  d«all  wiUi  and  wilt  only  be  uppliod  to  Lh<i  axloii- 
eiun  of  Iho  bu8ine««  wbore  tliere  iii  ii  pi<ji>[H)i.'l  uf  u  reiDUiierxlive 
return. 

5.  The  pretenl  debenture  bolders  retain  to  th«  oxtentof  ons 
half  their  present  debenture  bondr  Bubjoot  to  the  £5,000  prior 
Lien  bondn  pro^Hhtcd  to  be  mined.  Thoy  aurrender  the  retnaminif 
one  half  of  their  dobeiiCiiieii  for  S  [wr  conl.  lirnt  piofornneo  aharea, 
which  nhnmg  will  be  pnifei-eiitial  u  r«|;aF(la  interoiil  and  capital,  to 
thai  tlwi  debentiiro-holdnni  under  the  retHin^truc t, ion  ■cheino  will 
»t.and  In  vory  much  the  imino  ixMition  hh  tliey  do  to  day,  but  will 
be  relieved  from  tlio  puMibility  of  (.lie  prnteul  orediton  of  tha 
company  oaunin;*  a  [orctsi  raili^ttion. 

6.  The  unsecured  crcuJitors  in  ilinoharge  of  their  debte  reoeivo 
Rocund  preference  aharee  entitling  them  to  n  B  [lec  tvnt.  dividend 
after  tbo  interoit  on  debcnturcfl  and  diridendii  on  the  tint. 
proferonco  •  bnre>  have  been  paid,  and  to  have  priority-  on  regorda 
capital   over   the  tirdmary  >liai».   but   to  mnk  behind  the  firat 


I)nbti  under  £1  to  bo  paid  in  cn«b, 
Thn  prMont  ordinary  aharaboldeii  will  iiiboilt  to  a  rcduellon 


prcf  orcnen  ibar ea. 

ol    00  |>oi'  oonU   of  lli«ir   pm>«nt  lioldlnj{   In   the  re<:oniilJiicl«d 
compaoy,  wliiub  "liai-ex  will  b«  eni itind  Id  any  nuiplii*  profits  alter 
(Mtyment  of  inlerml  uii  <l«bontiiref  and  dividondii  on  Ihu  propo«e(l 
two  otauea  of  prefDrencu  sharee. 
8.   By  the  pun  propond  the  buBiness  will  be  continued  n>  a 


jpreti 


I 


n  capital  for  bo  quietly  an  increaninp;  buaincss.  Jind  its  preoeoC 
difiicultica  hare  therefore  neceanitnled  the  ■ppolntlnont  of  n 
roceivcr  and  manotcer  on  bolialf  of  the  dohen turn- holder*  for  tho 
purpo"o  of  nrolecl.ine  '■'"  intofwrt  of  all  imrt.lm.  This  hnin 
neoswarily,  for  thu  ]ii'(i-piit,  iiiipB<!od  the  prDjjrea*  of  the  bii«lne«s 
and  the  obtaiiitni;  of  Hd'litional  onat'juierH  ;  but  nhonld  the  prO' 
|>OMr]    recionstruclion   ho  cortied  orili  Hiid  the  company  thereby 

E laced  on  a  sound  footinj*,  it  would  be  fair  l^i  antioijnte  that  the 
Ufinoait  would  bo  nn  iiicrcnsing  one.  In  this  view  Mooounta  bave 
been  laid  before  the  diroctora  by  the  aecretary  and  maiiager,  and 
from  a  careful  e«tiinoto  of  the  jirobable  levoniio  and  workina 
eiponnea  it  la  expootod  that,  on  the  boaia  of  a  modarato  increnie  in 
the  output  of  curlenl,  and  when  the  full  cn{Hicity  of  the  plant  ia 
taken  up,  the  net  profit  abould  bn  (luito  JfJ-OOU  ■  ye<u,  wlinr«a« 
iJia  Interest  charge*  named  abovo  would  amount  to  £7>V)  nriil  tlio 
dividend*  on  thepreferecioaaharwCo^liO'JO,  or  a  total  of  XI  .770. 

9.  Thn  Krowth  of  tlie  «om]>any'«  burineuR  in  tlie  |»ul.  in  shown 
by  thn  followin);  eomjutrative  nUitoinenf* ; 

STATtMKN-r  or  L«iii-s  fovMarri!!!  xn  Maish. 
(On  the  basin  of  33  waiw  per  So.  p.  lamp.) 

1801.  IW2.  isas 

■lenuary B,*M     9,818    lH.SSa 

Februatjr  6.570    tP.873 15.IJ34 

Mawh    6.889     10  320    15  834 


April 

V&J   

•loM ,„ 

July  

Asgntt .. . 

8«ptcnb*r  8,108 

OoMbw _ 8,420 

NoTCiDbor , ^(Ml 

Dooeiebar MM 


«.9a3    I0.S3I 

7.061 
7.170 
7.6<W 
7.M8 


18.027 

lO.WV) Ilt,lt)fi 

IO,l!£>  IAi,y7l 

II.SIV  16.302 

I2.KS)8  16.U»4 

14.713  16.478 

14.977 

15,5*1 

14.868  

BT     THtt     COMtrSllKS' 


1891. 

January 131602  unit* 

February   S.IIO  ,, 

March 8,087  .. 

...  4.870    ., 

...  4,3W  ., 

...  2.93S  „ 

...  4,402  ,. 

...  4,401  „ 

...  6.707  „ 

,..  13,760  „ 

Novatabor. ie,S78  ,. 

Dwember  18,030  „ 


1893.  1893. 

16.S35  uniM     ...  Omil'i  anitit. 

13.603  „         ...  21,672  „ 

10,707  „         ...  IIHWI  „ 

8,400  .,        ..  Il,»09  „ 

4,911  „         ..  11,000  „ 

3,727  „         ...  8.-24B  „ 

S.I73 9.C70  „ 

8,290  „  II,O0O  .. 

13,500 I6.40S  „ 

18,796  .,         ...  - 

S6.818 - 

31.652  ., 

10.  It  i*  prociOMil  thnt  the  dirauton'  ol  the  r«oouatruct«d 
ooiupany  »houlJ,  it  |iOMiUe,  be  eleclod  from  local  ahareboldera 
sod  debeniure-boTdeiT.  son*  to  give  thu  control  of  Llie  company  to 
Kcntlemen  resident  in  Krishton  and  the  imuiediaEe  neighbourhood, 
and  the  formatjOD  of  the  lioani  ia  proposed  to  be  iwnatttat«d  o( 
the  following  directora :  By  the  orainory  Hhar^oldaw,  one :  by 


the  first  preference  ahareholden,  one :  by  the  second  preference 
•haroholdora,  ono  ;  hy  tho  debenture- holdorB,  one  :  by  the 
»ub0crib«ni  of  tho  prior  lien  bond*,  one :  total  director*,  Ave. 


BUSINESS  MOTES. 


BnB. — McMrs.  Kin^  and  Co.  are  installing  the  electric  ItgHJ 
■  he  workhoDse. 

Telepheoy. — The  National  Telepliono  Companj'  are  extending 
0{M<rations  at  Cardiff. 

Weatern  and  BraaUbiD  Telecrapli  Cooipuir.^ThQ  roceipt^ 
for  the  week  emled  October  30  were  t.l.JlCT. 

BrtatoL— The  Sunitary  Authority  have  resolved  to  plaoe  a 
reFutre  .ind  an  eloetric  lamp  on  the  west  aide  of  St.,  Augostine'* 
Bri'lga. 

aleneita  Mi4  Balake  Lampe.  —  Me»ni.  Siemens  Broi.  and  Co, 
»itt  mnktnir  pr?;iaration*  to  «oll  Siemens  and  Ilalske  incandeecent 
Uiiili"  •*'  I',  'id. 

Tbe  CnlliUiaiL— The  Court  of  Comtnon  Council  hare  reaoUed 
't«  light  the  Art  fiallery  of  theOnildhall  byelectrieity  at  a  ooet  of 
bietallatlon  of  £iaiK 

Change  or  Adilraas —The  addrees  of  NVomlhoaae  and  Itawaon 
United.  Limited,  in  t^liugow  will  be  12.  West  Campbell- street, 
after  the  llih  proiimo 

lndo-Eiir«peaB  Telegraplt  Company. — ,\  lintf.yoarly  Intarlm 
dit  idend  nt  tbe  rate  ol  r>  [wr  ocnt.  per  annum  ha«  OMn  declared, 
pnyablo  on  November  1, 

Olaacaw.— Mours.  .1.  Buchanan  and  Co  ,  OIaa|piw,  hare  juab 
finished  a  new  broiijfhiim  huili  t"»  the  design  of  Sir  W.  R«nny 
Watson,     It  ie  lighted  by  elect rioSly. 

N«««aaU«.~  Menar*.  Charlcton  and  Co..  of  Newewtle,  have 
suijplied  the  ljt(.ln)i*  for  the  electric  lighting  of  the  lirat-clajui 
pefroahmenl-room  at  the  central  railway  elation. 

rreeten.— The  Electric  Lighting  I'oxnmittee  of  the  Town 
('ounuil  huve  held  two  conferences  with  repreeenlatii'e*  of  elec- 
trical llrms  on  the  aubjoct  ol  illuminating  the  town  with   electrlo 

light. 

CIialaoaTowB  Ball  Uxhtlnc.— The  ffsM  Committee  and  tho 
Electric  l.iitbtlii;;  rommiltee  of  the  Veatry  uro  to  again  oonaidct 
and  r»port<  a*  l«  tho  odviiabitity  ol  lightiit);  tho  Town  Hall  with 
elMtricity. 

CaU«Ddar'*  Bltomen  Telegraph  Company. —Tbe  Directora 
o(  CftUendor'a  Hitunien,  Telegraph,  nnd  Wntcrnroof  (?om]iany, 
Limil««l.  bnre  declai'al  an  Interim  dividend,  iMyablo  on  1st  prox  , 
attherat^ol  10*.  |ier  ahare. 

OloneoMer.  — Tbe  filouce^torshire  Standing  Joint  Committee 
have  adopted  agreements  lor  telephonic  communication  to  be 
BFtabliahed  between  certain  police  slAlisns  near  liristol  and  the 
Rriel'jl  Tidephoiiic  oxcbnngc. 

Paddlnston,  —  The  I'addington  Baths  Commlasionera  have 
acc«|>to<l  fhe  tender  of  Metera.  Dawson  and  Hammond,  of  John- 
stnMt,  Rdgwarc  road,  for  liiinp  electric  lighting  npiiuratua  in  f ntnt 
of  the  pInlToi'iii  in  the  larce  bnl). 

Tke  " Bard" iBeaoOeeeeBt  Lamp.— The  "  tIard"liMaDdeaeeDett 
Ijimp  Company,  ol  Zurich,  Imve  appointed  as  tbolr  repreaontatjraa 
In  this  country  Mceara.  Wilhelm  and  (.'o  ,  of  133.  Wool  ExchanKO, 
E,C,,  who  will  shortly  place  the  lamps  on  the  market. 

Be wabiiry.— The  Local  i!ovomment  Board  hnvo  written  to  the 
Board  of  Guardians  asking  for  further  partioulara  in  mapoel  to 
the  pro|ioiial  of  the  Board  to  expend  £3,100  upon  che  necoaaory 
work*  nnd  plaiiC  re<juirod  for  electric  lighting  purjKiaes. 

Monte  Video  Talepliane  Cenpaay,  —Tho  acoounlM  lor  tbe  year 
ended  July  .^1  luet  show  nn  available  Imtauce,  including  £1.879 
brought  lorward.  of  £3,775.     From  lliia  amount  it  is  propoaod  to 

ela«c  £6.000  to  reeerve.  and  £.1.000  to  deprtwlatton  fund.  carryioK 
irwiud  the  balance  of  £775. 

Glnasow.  — It  iaeiiwoted  that  by  the  middle  ol  November  the 
whole  ol  tbe  Trongalc  and  Argrll-atrMt,  Irom  Glassow-croaa  lo 
AnderEton-croa?.  will  be  lit  by  electrioity.  Id  this  tiioroughfare 
the  lamps  are  being  ulncod  iA  yards  ap&rt,  an  compared  with 
60  ynrda  in   Sauchiehall ntreot. 

City  and  Bentli  Lendon  Railway  Company, — The  receipt*  lor 
the  week  <'nding  October  33  were  £Ni)7.  ugainat  £86S  lor  tiie  sam« 
period  last  year,  or  a  deoiease  uf  £58.  Tlie  total  reeeipta  for  the 
■Econd  half-year  of  18B3sbowan  incraaae  uf  £308  over  those  for 
tho  correajiunding  ]>criod  ol  1892. 

Ltandrliulod  Wella,--Ai  a  meeting  Inat  week  of  the  Looal 
Board,  iIh.-  fU'rli  riud  ■  numbw  of  lettera  containlnjj  pnrticulara 
aa  to  electrK*  Iit'hiiiig,  and  it  iratatMad  thnt  nn  electrical  engineer 
was  willing  to  iMond  the  BoartI  and  Apl»in  the  system  free  of 
coal.      It  was  agreed  t«  hold  a  Bpucial  meeting  for  that  purpaae. 

Peraoonl.— Mr.  Hylton  Spagnotettl  has  been  appointed  agent 
for  Moaam.  J.  It.  Soundera  and  Co  ,  of  Cardiff,  in  Swansea  and 
diatriet  tot  otoctrie  light  installations  and  private  tolophone  work. 
Mr.  Joseph  A-  Jeckel!.  recently  worka  managtrol  the  Intenuilloaal 
OknniCe  Company,  haa  been  ajtjiolnted  electrical  engineer  to  the 
Town  Council  ol  South  Shiclda. 

P«plnr.— At  the  meeting  of  the  Board  of  Worlca  Mr.  Cooper, 
C,  E, .  wrote  with  reference  to  tbe  roiilar  Electric  Act,  atating  that 
hia  client*,  tho  Poplar  Electric  Lighting  Supply  Company,  were 
wllUng  to  take  a  trnnalor  of  tho  powers  granled  la  the  Board  on 
the  uiual  conditions,  with  the  option  ol  purcbaatng  the  undertak- 
ing at  reMonabl*  notice-    Thia  waa  r4ferr«d  la  oaoLOiiUM^ 
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T«*<oa.  — Tbe  Local  Uoonl  lint-o  k ivou  iQ«ttuul.igiv»  lu  Ibe  ulerk 
to  nuko  ni>pllc*tlon  U)  Uxi  LuohI  Govern  laani  Board  lot  a  pro- 
Tiuonal  ord«r  for  puiror  to  Iwiit  Llif  township  by  olectriciiy.  It 
WM  aJw  deciilMl  Ut  laakB  nppnMtion  for  luticCiQD  Co  borrow  £7.000 
(or  «uch  our|Xj».  The  "  ootapuUory  "  or«a  for  liKhUiig  purpowa 
wag  iluuiiloil  upou,  (ho  oxtreCDo  ooda  of  ihe  tovrniihl|i  bninc  Ibh  out. 

Ab«rd«aB.— The  report  of  the  inoiiibani  nf  tha  dopuMttoo  with 
r«(;ard  to  ttio  Abentocn  Boocli  mil  ba  laid  Iwforo  a  iiie«t4ri|;  of  lli« 
Linlu  aad  I'ark*  Commtlteo.  Th«  aoheiae  which  tba  douulacioo 
rMommcnd  im-olvoa  an  oxpenditure  ol  ImtirMn  £40.000  and 
£SO,00ll.  In  additEon  to  a  pro)>o«ed  nlcctrlo  tnunvaf  HUKitcHtJiiiiB 
BM  iDado  lor  lti«  oouatruction  U  an  eHplnEiado  from  ibe  Bench 
Battvry. 

HMraaMla. — Tfcn  SwHri-G-liMOii  Company  biivc  ncOTiriHl  premliuis 
In  tlili  toTti.  The  cuinijatiy  liivl  tha  other  tiialit  >omo  Kcorea  of 
Ihtlr  (ncandoAMnl  Inmiw  illuminate  in  tboir  Hindowa :  novcral  of 
IhaUnim  werttof  the  iniry  coloured  kind, and  UienHcct,  with  tho 
wnrm  kIow  of  ooloural  window*  nbovo,  and  with  th«  unltwd  drutilo 
of  silirrand  electricity  in  tho  Inrifo  Jewel  lory  MtAliUfihuioot  below, 
wea  beaut  if  uL 

Banlttva.  —The  Police  ronuiiiitionoi-i>,  a*  Iho  Local  Authority, 
h»V8  lir-ld  ;t  meoling  to  oonsidor  wholhor  It  In  ndvinablo  to  |pvD 
auprot»i  to  an  application  by  tho  Caloioiiiiui  Bloclric  Supply 
Company.  Limited,  to  th«  Boitrrl  nt  Tnut*  (or  u  provision*!  order 
to  authocifc  thorn  to  ^upjitv  eloctriuJty  within  tho  luuiiicipal 
bonndarioa  or  whethur  the  Local  Authority  eliould  themBeKes 
Ap|ily.  After  oniiiililor»lioii  the  luttor  courno  wan  unanimoualy 
adoptA'l. 

Toadora  for  OaMahaatf  —The  tIatMbead  Industrial  (^)-opem- 

livp  .Si-jcir'fy.  Limir<~i.  in  vile  tonilun  for  BWMDplete  inBtallatJon  of 
tho  <'liii--itii*  li;,-lii  V>t  tboir  U'bitvhall-road  bmnch.  Cateaheod. 
Sliei-iiii'iti.iMua  I'liii  be  hiuj  (lom  tho  iccretary  on  a  d«poait  of  one 
K[Diiit<n  li'.iiiL;;  rn:i4'.-.  B-liith  uiil  bo  returned  on  rocoipt  of  a  IxriiA 
Xctc  to'iil'.'i.  .Soiled  uindoiii  In  bo  nent  In  to  tho  eoinmitteo, 
Uateaheod  Intluii trial  t^n-oporntlre  Society,  Limited,  .lacluon> 
■treet,  (iatmhcod,  bj  4  p.m.  on  'MKh  Inat. 

MoettBg  of  Crolltora.— A  moetlug  of  tho  cnxlitora  uf  Win. 
Androwa  «  a.<  hold  Uu^i  weak  iit  Nottingham.  The  bankrupt  iii  iin 
eloctrlGUtn  nl  rhe  St  Ann'-  Valioy,  Lately  trading  and  reaiding  at 
ll.S,  Huiiifur  Hill  ro*I  Nottiiisham.  Liabilitioa  wore  iitated  nt 
£4!K>.  ISa.  lUil.,  And  thcaweuut  £423.  tta.,  learinfiadnflcloncy  nf 
£Ti.  Vt».  lOd.  Tho  croditom  proMint  wore  Mr.  A.  IV.  Wc*t,.  Mr. 
W.  H.  Purltor.  Mr.  Tho.  Loman.  and  Mr.  T.  F.  Walker.  The 
public  oiiinirmtiiiii  ia  Biod  (or  Koverabor  ;i, 

WotworluunptOTi.  — Tho  ua*  cnmiiaiiy'M  Aut,  liaviii);  leceiveil  tho 
Jbl^iaittfimb,  xtate*  that  ajlditlaiiat  liuid?  arv  to  be  aniuirod  and 
'■MMteWMIed  thereon,  eubjoot  to  tho  proviwi  that  tho  nom^kany 
diall  itoi,  without  the  written  con«nt  of  tho  Electric  Oon* tructlon 
Corpuration,  Limitfll.  mnnufkcture  on  tholr  iiroMint  works,  or  on 
the  Mledtvi  landa.  any  chtonoo  compounda  or  any  •Dl|jiiurio 
acid,  ''oicopt  to  inch  lui  oitent  (If  ftny)Ai'  ia  proilucdd  by  or  in 
tho  manufacture  of  icna,  accardin|i>  to  the  ordiniu'y  methoda  in  uae 
in  Kuch  man u(a<it lira." 

01«rkea«all.  -^At  the  moctinK  of  the  Veotry  a  lett«r  was 
r«c«it«d  from  Mr.  B.  Uarcko,  director  of  the  County  ol  London 
Electric  Liithtinjt  Company.  a>kin|;  the  Vestry  to  raeoiiKl  their 
deeiuon  reluiine  conaent  to  an  oxteiiHion  of  time  fur  curryincr  out 
their  eider,  and  ntjttlntc  that  tht^  are  nmiireit  the  work  n-ouTd  be 
oommencnil  >n  January  or  February  nsxC.  Mr.  J.  ^Valton,  in 
moTliiK  that  the  Ventry  wlhere  to  their  decision,  said  they  did  not 
aay  thi^  would  eot  rccoiisidsr  whan  their  hands  were  untied.  Mr. 
J.  JohiiMon  Hpcoiidod  the  reoolution,  which  wo*  carried. 

Trade  DlapBte.—A  young  man  named  Albert  M'Qiiccn  waa  ro- 
manded  uu  Tue«lay  by  Mr.  Hoadlam.  the  Mnncheol'Or  City 
■tipendiary,  on  ■  chari;o  ol  dolni;  wilful  damuico.  On  the  'JOtti 
in*t.  workmen  wore  laying  down  nn  electric  licht  in■tn!l.^^ion  at 
the  Moiloy  Kotol.  I'iccadllly.  A  dispute  ooeurnHl  ninoni,'"t  them. 
and  In  the  cimrae  of  It  [viHoner,  who  bad  been  dincharged.  in 
allotted  to  have  torn  away  the  fuw  ntlMbed  to  the  Corporntion 
main  aupniy,  with  tbe  rceult  tliat  the  hoMl.  which  had  boon 
tmnporarilr  liffht^d  up.  wiut  thrown  in  complete  dorkncH.  The 
(ueae  _Oir  Ibe   stwroaaea  leadinK  from   tho    bowmnnt    wore  nUo 

Blaokpool,  —The  electric  lii^hling  plant  han  altmcted  tho  atten- 
tioc)  of  tiui«ral  oorporut ions  who  aro  coi»idorin){  the  adrinability  of 
introducini;  a  municiiial  iiupply.  Meaint.  T.  Challoner  and  'Han 
hav*  dlBM>lved  partnership  with  Mown.  Lowcook  nnd  Hill  In  thoir 
eleolrioal  branch,  and  are  now  on  thoir  own  necomii  mipiilyliiK  nil 
ptoe— iry  electrical  apitaratu*.  nnd  flttln);  up  InatAllRtinn*,  et-o. 
Tho  firm  fitted  up  the  eloctclc  lijcht  In  the  Clifton  Hot^'  dlnlnv- 
loom  in  (iic  houia,  undar  the  pereonal  •ii|i«rvi<i[i>ii  of  Mr.  W. 
Challoner.  The  (ame  firm  liaie  order*  from  Mr.  W.  C  KiuhonlRon, 
Central  Bonch  :  Mr.  H.  HenMoy,  Church  ebreet :  Mr,  J.  8,  Todd, 
T«Jh(it-«i[iiBre,  and  Mveral  otherB, 

Bratlferd-  —The  annual  nbMrant  of  accniint*  of  the  Bradford 
Corporation  for  tho  year  ended  Mftrvh  .11,  IK93,  ha*  ju-l  been 
inniod  by  the  borough  accountAiit  (Mr.  C  A.  Thurpe),  In  the 
electricity  dejiartnient  the  toMme  from  tlila  source  was  £S.390, 
MhI  the  expenditure  £3,913,  This  ehow»  a  prolit  on  trading 
•aMont  Ol  £4,486.  Aj^ainHi  thia  IS  ae*.  sinking  fund  and  intereit 
eh«r|t«e,  amounting  to  £'^,863,  leaving  a  not  pro6c  of  £),6'23  for 
the  year.  Up  (o  the  bociiiniDg  of  the  post  year  the  worhinii  of 
the  depottment  hod  reaulliid  in  a  not  loaa  of  £3fl4,  which  deducted 
from  tbe  preeeot  yeftr**  net  profit  of  £1.6:^  Icavce  an  amount  of 
£1,380,  nrhtefa  may  t>e  appropriated  aa  the  Council  daeni  advlMble. 

XewdiL-WritlnKtoBUadaaapar,  Mr.  W.S.  Graff-Baker  cave  t 
"JMnriofi  Utyoar  aocoUBl  of  «  meoUag  hehl  in  support  ol  Sir. 


I'eter  Laycock  a«  a  cniulidatc  for  the  north-east  ward,  held  at 
Bormnntofta  on  Wealoei^ny,  the  l^th  in«lv,  I  mm  It  re|iarled  that 
Mr.  Idyoock,  in  addressing  the  muotini;.  At^tlo)  that  '  Mr.  flratf- 
Bakereol Into difficultiee ;  he  hail  the  plant  on  the  hire ayatom 
from  Tnomaoa-Houston.  and  thnt  when  demanded  the  money  he 
cuuld  not  pmy  it.  Tho  result  was  that  Thomson -Houh Ion  could 
claim  the  trAiueam  and  everything  in  connection  witii  Mr.  (.Iraff- 
Bakcr's  estate.'  As  this  itatemcnl  (s  abaolotely  ftlse.  and  oakin- 
lai»l  to  reflect  upon  my  credit,  1  ninat  a>k  you  to  give  publicity  to 
tliia  tetter.  I  have  InAtrncied  my  aolicltor  to  write  to  Mr.  Layeoeic, 
iind  Hociiro  from  him  a  public  a|Mlo;;y  tor  auch  utteranco." 

Tesdera  Wanted  (er  Derky.— Tenders  aro  invited  loc  the 
wirinif,  piovinoii.  nnd  filing  of  the  electric  light  fittioKs.  the 
atierationa  to  otLatlng  gna  tittings  where  required,  and  the  occoa' 
Mri«  of  the  whole  or  any  nf  thcae  for  tlie  electric  lighting  of  the 
Inailtutlon.  for  the  Chmrman  nnd  Board  of  Manngemodt  of  tho 
Midland  Deaf  and  Dumb  Inatitiitiun,  Frinr-Eato,  LVarby,  Copy  of 
the  apeoiflcatton  and  farms  of  tender  mny  be  obtained  Irom  Meeere. 
Bmrawell  and  Harris,  ent;in<?er?.  5,  Ilreat  (!eor(re  atreet.  Weel- 
miiialer,  S.W,.or  from  Mr.  .).  K,  Stewart,  reaidenl  engineer,  at 
tho  t'orporntion  Electric  Lighting  iltntion,  Silk  MiUlane,  Derby, 
on  dciMiait  of  two  Kuineaa,  which  will  be  returned  on  rcroipt  of  a 
botiiijiilt  tender.  Tenders  to  bo  addreuod  tt>  the  chairman  of  the 
Board  of  Maiiugement,  *nd  delivered  at  the  inatitatlon  by 
Novnttiher  H. 

Bath.  —At  n  mn«tln(;  of  tho  Surveying  rommlttne  a  letter  vaa 
read  from  Mr.  -lolui  Stone  (town  clerk)  abiting  thnt  ho  had  boon 
inali'iictcd  by  the  WiiLch  Cominitlce  to  complnin  of  tho  electric 
li|{hl  bein^  nwit^ihod  otr  loo  early  in  the  morning.  .Mr.  Moore 
*:uil  thnt  the  timo  Inbic)  of  lighting  which  it  wax  recently  decided 
to  adupl  on  triul  waa  manifestly  wrong,  as  the  light  was  switched 
on  too  eJirly,  when  it  wai-  tight,  ond  oil"  loo  early  in  tho  morninc, 
when  it  was  dark.  Mr.  SturgoHi  hod  undorutken  to  aeo  tM 
manaHor  of  the  eompanj'  upon  the  point.  Thn  question  win  re- 
ferred to  tho  Lighting  Committee.  Subreciuently  the  uaual  ropart 
was  read  reejiectiii;;  the  clect'ric  ll|iht,  which  contained  relorencc 
to  an  unuauiit  iiioiition  of  InHlancce  of  defective  ll^itlnK.  5lr. 
Mitchell  HLid  it  u'M  about  the  wonit  reuord  they  hM  had!  Bill* 
ninounting  lo  CI,55S  were  poiseiL  This  included  the  quarlor'a 
electric  light  account,  from  which  £S.  ISe.  had  been  deducted  aa 
lena. 

Toadere  Wanted  tor  Suaderlftnd.— The  Corjioratioii  iuvite 
tendern  for  carrying  out  the  work  comprised  in  any  or  all  of  the 
following  controcta  ;  (1)  Lancashire  boilers.  (2)  High  s^iood  com - 
iiound  onginoB,  dynamos,  pumpe,  steam  and  other  pi)iea,  etc 
(3)  Motor  oiternntora,  switchboard,  et«.  (1)  Main  awiichboard, 
inatruments.  and  conn  eel  ions.  (5)  Batteries.  (6]  Insulated 
cables,  etc.  (*)  Ruadwork  (»)  onatruelion  of  cuh'oru,  laying  ol 
cnHt'iron  \A\ton  mid  ca«iug8,  and  building  service  boxea  i  (b)  eupply 
of  ciMt'iron  pipes,  coaings,  and  service  bui  frames  and  oover*  ; 
(r)  supply  of  Htonewure  coeinga  and  iiiBulntorH.  (8)  Copper  atKp. 
(9j  Uuniuetal  grip  boxea.  Those  desirous  of  tendering  for  any  ol 
the  above  contracte  must  send  in  their  nnmoa  and  oddreaeoe  to  the 
borough  engineer.  Town  Hall,  Sunderland,  and  copies  of  drawinfta, 
specification,  and  form  of  tender  will  be  forwarded  ti:>  thena  on 
receipt  of  cheque  or  order  for  £'i.  :^.,  which  will,  however,  bo 
retui'Mcii  iin  tliclr  ■iibinittlng  h  b/'U"  fiilt  tender. 

KdlDbnrBli.  — At  a  meeting  of  the  CloaDing  and  Lighting  Cora- 
mitt«e.  the  projioaod  lighting  of  tho  chief  streets  by  electricity  was 
under  discussion.  It  appears  that  the  mutter  had  to  bo  tnkon  op 
somewhat  hurriedly,  and  a  recommendation  arrived  at,  as  the  Board 
of  Troilo  require  to  bo  informed  forthwith  of  the  intonlion*  ol  t^e 
Coriioriktion  in  icgitrd  to  a treot*  lighting  before  they  fi'ii'e  aancttoa 
to  the  general  ^cboine-  It  wii"  itocnidliigly  resolved  rj>  recommend 
to  tho  Town  Council  that  various  streets  should  he  lijihlod  by  eleo- 
trlcity.  The  liglitfl  will  be  arc  lampa.  It  woa  atnled  that  uneh 
electric  lamp  in  London  cost  £,'21  a  year,  but  it  was  hoped  that  tbe 
Edinburj^h  lighting  would  be  efi'eclod  at  a  leea  cost.  The  Electric 
Lighting  Committee  of  iho  Town  Council  have  reoolvod  to  tako 
(lower  to  ahnt  up  St.  Cuthbort'e-lane  in  that  jHirt  formed  by  the 
triangle  of  St.  Cuthbert's  bino,  I)ewar-plac«.  and  Torphichcn- 
iilreel.  Thi*  step  Is  necesaitotod  by  the  contomphttcd  electric 
lighliiij;  dcjiot. 

Whltebaven.  ^The  Whitehaven  Truatoea  ha»-e  dedded  to 
eitend  tto  uren  of  supply  of  electricity  for  private  lighting  by 
laying  a  cable  from  the  junction  of  Low ther- street  and  Scotch- 
atieot,  along  Scotch -street,  Iriah-atroct,  .InniM- street.  Swingpump- 
lane,  and  Quay  >itrt>et.  The  pri\'Ht.o  connortlons  <o  for  number 
aboiit:iU,  and  the  Trueteea  have  in  hand  «everal other  applloatioos, 
including  thoi-e  of  Mr.  T.  Bowman  and  Meaere.  P»ttinMn  auid 
^\'inter.  Mr.  Bowman's  branoh  ehop  in  Lowlbar-etreet  la  already 
liljhted  by  electricity,  and  tbe  fact  that  he  i»  dwiroua  ol  having 
hie  extensive  premiaes  in  the  Markolplooe  alao  fitted  up  with  the 
uBoeaaary  apparattia  for  electric  lighting  savR  something  for  the 
auccosa  of  the  new  ayilem  of  illumination.  Messra.  I'attinaon  aiu3 
Winter  intend  having  thoir  9oiir  mill  at  the  old  barracks  lighiod  by 
electricity.  The  ligntinK  of  the  harbour  by  electricity  is  expected 
to  bo  completed  ahortly.  AInudy  the  south  side  and  the  north  wall 
aie  lit  up  with  the  new  Ulnminant,  and  tho  rnmaitiing  gtortiona 
will  be  similarly  llghtoil  a«  aoon  oa  the  lilting*  arrive  for  the  larger 
lamp*. 

KaatetN  Bxtetuden,  AtunnOaaU,  and  China  Telegraph  Cem- 
paoy. — The  report  for  tlie  half-year  ended  Jiino  ;)0  snya  the  groaa 
receipts,  inoludintf  (iovcrnmnnt  i.iib*ldies.  amounted  during  that 
period  to  ££>7.)>NU.  13a.  &d.,  offainat  i:24«.9^.  lija.  Qd.  tor  the 
oorteependlnft  half-year  ot  1892.  The  working  expenaee,  Including 
£21,6n.  Sa.  Sa.,  lot  ooat  oj  repaire  to  cablee  and  exomuee  ol  ehipe, 
Absorb  £78,220.  19s.  3d.,  againat  £79.^1-  lla.  lOd.  (or  tbe  oom- 
spending  period  of  1892,  leaving  a  balance  ol  £m>,7M.  lln  Sd. 
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Fram  tliit  In  dcducMd  £3,96tL  I&t.  3d.  tat  income  tax.  £32,171. 
ti.  Id.  lor  tnt«rMl  on  dolwntiira*,  ooDtribiitiou  to  ■iokioff  fund, 
and  apeci^l  oiiMiidliiiro,  leaving  £143, lilt)  IT*.  M.  «■  Ino  n«t 
proHt  lor  lliA  liull  yowr.  Two  quu-Mi'ly  Interim  divjdonda  of 
11  MreenL  «aoh,  auiouiilia([  lu  £iK,300,  iinv*  boon  paid  for  the 
1iall-y«ar  uDiIer  review,  leaving  £81.116.  17*.  Hi],  to  bocnrrtod  lar- 
waid.  Tlie  working  of  Iho  Aui^tralinn  InrifT  HiTiin)i;cuiont  for  tlio 
second  Tmr  of  gunrantoe.  ended  April  30  laal,  b»»  r«8u1t«(l  in  h 
Ion  of  £i3,55H,  u  compared  with  £M.040  tor  the  lirKt  yi'iir.  itniJ. 
in  MCordMic«  with  tho  termi  of  the  n{{r»inoiit'.  ono  linlf  u(  the 
loM,  or  £31,TT{l.  hnn  t>ccn  mado  np  by  the  guiriinleeiiig  coloniee 
and  ihn  nlhci  li.tlf  boino  by  tbn  .-uiini-intcd  iKini[Htnice. 

Taader*  tor  Nowport  (Hoil).  -Tlie  Bloc'triu  Lighting  Suli- 
Cominittoo  of  the  Corporation  of  Ncuport  invito  londurs  Tor  the 
■apply  Uid  Oioctlon  of  1101111  boilor*.  locdwatcr  hca(«ri>.  econo 
miinr,  pompii,  mnclmnicnl  utokon,  forcod  draught,  npparutuii. 
Mtoom,  «iliiLiiiit,  uid  wAter  pi|M«i>  cnndnnnar,  I«nk*,  »t«ani  ontjiiioK. 
dtiring  ropM,  oil  fllt«r,  alternator*  for  IncftndGDCcnt  ligihlAaii, 
dynUDO*  (or  oni  lighting,  swilvbhuHnlR,  in«truinont«,  aro 
Isiniai  and  tanip|KMil«.  oabloa,  culvorln,  viirfuM-boiM,  Juiiolion- 
boxeti,  converl«ra.  converter- boxes,  iHinvorler  chmm.  '•witulie*, 
fuBsti,  inet«rw  :  bIbo  day  loud  pionb  to  cuiivist  ul  >H'ini' 
portAblfl  engine,  itlternittor  iLnd  exciter,  und  fiwitclihoiird  for 
the  eijtiipiEici>t  of  the  niunici^iikl  electricity  works  of  the  county 
borougli.  The  plan  of  builiiiiig*.  map,  nnd  updcificulion,  «iili 
torms  mid  condiljoni  of  tender  und  coiilrttrt,  may  bo  obtained 
At  the  ofliccJ"  ol  Mr.  Kobnrt  Knmmoiid,  M  I  K.E..  the  coniultiiid 
onEinDcr  to  tho  CorporMinii,  117,  BiHliojifi(;.'kto  "Iroot,  [.ondo-n, 
EC.,  nn  Mid  iifl«r  tho  mith  in«l.,  011  imyincnt  of  C2.  'i»..  which 
■uin  will  li«  lotiii 'ie<l  nn  iwct'ipt  ol  il  iMuniJi'l'  l<indiir.  TDiiil«n> 
(*eid«<l,  .inil  ■[lurkoil  "  Tumlor  tor  Eloclric  l.inhiiii;: ")  inimt  lie 
addrMMi]  to  Mr.  Albert  A,  Nuwmnn,  the  town  oluik,  nl  tbu  Town 
Bnll.  and  bu  do1it«riHl  on  or  before  Mund.-iy.  Noi'oinber  'iO 

DiiBd«*.~Tliocaniptot<ioii  of  thu  work  ol  intcudnclne  tho  ftl«ctrlc 
Jb^t  into  the  Joint  prumivo*  uf  M(i»<srs  Kritiii  nnd  Son  and  t.li« 
■JMl»ou-Swau  Electric  Company  in  CiHttu-i'treol  i*  ol  K|)eei»l 
inl«reM  io  oonn^otion  with  the  Kiowiug  |>u|jul(>ril.y  nf  Ihu  new 
illumiuant  in  Dundeo.  The  cstdbliohIIIen^  oF  n  brinich  ilopdt  in 
Iho  oil;  undar  the  luporintcndenco  of  Hr  Willinm  Krain,  jun. .  it 
bitonded  to  meet  tho  convonicnco  of  electrical  cngiijcurn  in  ihe 
Ewt  of  Scotland.  In  the  initallation  nhich  bos  junl,  boun  intro- 
duf>l  tho  CQireiit  b  derived  from  the  public  lupply,  and  the 
illuminntion  of  tho  entire  cutablishmcnt  !■  controlled  from  nn 
Bdlawan  RwlcchboAT^I  Tho  lilting  in  the  Rdi*on-8wan  Canipany'i 
room,  over  *  hundnd  ol  which  con  bn  lit  nti.  com  prim  ninioit 
0 very  con ooivablo  variety,  and  when  tho  full  olortrlc  cnrrnnt  t*i 
turned  on  the  elfect  la  benutiFu],  Tliu  coiujintiy  show  electrEo 
motOTV  of  auch  powon  a*  half  and  quarter  honw,  luitablo  fordrivint* 
butohern'  mincing  machincii.  (owing  machinei,  otc..  nlno  voltmeters 
and  ammoteri.  The  initallation  in  (ho  promiBOB  of  Mmtini.  Frnin 
and  Son  ineluden  olettrollon  In  oneh  of  the  windows,  and  nn 
&rti«iic  arrantr«nuint  of  pondnnlji  in  tho  inloon.  Tho  work  of 
fitting  uj>  the  whole  ln«l«llatl«n,  It  nhould  bo  added,  hu  be«n 
carried  out  by  Moasrs,  Maxwell  and  Ron,  Ktng'c-rtiad,  Dundee. 

RaUfhx. — Tb«  minute*  ol  tlieOoaand  ElocLric  Lighting  Com. 
milteu  precented  at  a  meollng  ol  tho  Town  Counoil  loit  week, 
stated  that  a  letter  hod  been  rec«ivod  from  Mr,  T  Rnuland. 
•olioitor.  on  belialf  of  tho  UolifiLx  MuIuhI  Electric  Uuht  Hiiil 
Power  Company,  oSering,  in  con  Bid  era  I.  ion  ol  tbn  Corfxiration 
paying  them  £2,000.  to  (-uaruuleu  a  supply  uf  the  111*111  for 
IS  moDthii.  or,  .u  an  ollernati'o  offer,  tliut  the  ooiii|Miny  would 
aOoBpt  £4,000  for  their  plant,  the  C]oi)Hirntion  taking  over  the 
same  at  once.  The  iDinittc  fuitlier  iiatod  that  a  deputation  hod 
waited  upon  thocommittoo  from  thauieraof  thootectriclight  inlhe 
district  oaking  the  Corporation  to  ondoavour  to  come  to  Home 
arrangomcnt  in  order  that  tho  power  (or  nupplying  the  light  mnj' 
bo  continued  on  horntoforc.  A  ■ub-roininillee,  canni^tlni;  cf  the 
Mayor.  A!<l<,ritian  Brook  and  fatohiitt.  and  Mr.  ThomiiK  liicon 
wood,  lixl  conrldsrod  the  oIlorK.  nnd,  ncUn^  on  their  logxiit.  llin 
oonainltlM  decidetl  to  reject  Ibeiu.  Upon  the  ininuT,efi  cumin^  nji 
for  conliruialiaD,  Alderman  Tnlt«n<ull  iwkeil  wliut  airun^iMiiiinlx 
were  being  made  towards  nupiilying  the  electric  light  to  the  ou'i- 
Runiers  re|>reBetited  by  the  deputation.  The  Mayur  mid  thu  <.im\ 
inltt«e  had  conaiderou  the  matter,  und  hint  ooine  to  the  coucliieiun 
thai  they  coald  not  use  the  lat cpuy ore' money  iii  the  wny  indicutud. 
Mr.  J.  Turner  Spencer  oaked  if  there  uaa  \ny  likelihood  of  eome 
arratgoment,  being  moiie  for  continuing  die  electric  lighi  bcloro 
tho  dale  when  tho  nupply  wna  to  bo  diocontinuod,  Tho  Mayor 
Hiid  he  did  not  for  one  raonient  think  that  tho  committee  could 
make  any  airangqmant.  They  cnuld  not  uM  the  [nt«l>ayoni'  money 
in  that  way,     llio  mlnutcii  were  conlirmed. 

Plapoaal  of  Henao  KeToae.^Wi-iting  to  a  Cardiff  pnpor. 
"8.  C"  aay»:  "  At  a  recent  mooting  ol  the  Parliamentary  Com- 
mjbt«e  Aldorraan  Jaeoba  very  opportunely  rolerreil  to  tho  ■ubjoct 
of  tJio  diapoMil  of  houM  nifiue.  it  in  admitted  that  burning  In  tho 
least  costly  method  of  dls[Hi*ing  of  lofuae.  even  when  the  hent 
XMieratod  la  wa*E«d.  But  by  the  adoption  ol  ofRclont  gnnoral^rs 
<DOt  datUMOtora,  plaase}— of  which  rovorul  typtw  ato  bekng  eiperi. 
mentad  upOD'-MU  the  (laorpoaltioii  of  iitoam.bollore  bMwean  the 
fnmaoe  snd  the  ohloMev,  a  huce  amount,  of  heat  may  ba  uUliMd. 
HeAl  is  money,  as  our  eleotrlcsT  triend*  only  loo  well  Iiiiaw,  sad  n« 
tnowt  of  ua  (eel,  and  Clifs  prooase  tA  converttug  ashbin  refuse  inlo 
(nsohaDiciil  energy  may  bo  applitnl  to  olecTriual  inel«llatioii«  witb 
•draotage,  for  the  reason  that  the  demand  for  the  power  will  be 
absolutely  constant,  and  the  best  resulta  from  dentructor  oella,  an 
DOW  designed,  can  only  be  attained  by  regular  and  uniform  work- 
Uig.  The  by-pToducta  of  our  domaattc  economy  need  be  no  longer 
a  costly  nauaaco,  but,  00  tho  contrary,  a  lourco  of  relief  to 
our  avqr-mcroaeln^    buidena.    Ac   Oldham   and  at  Worringtoit 
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recent  axperimenta  have  ahowa  that  the  bamlng  of  one  ton  and  a 

half  of  house  refuse  per  hour  has  generated  gofes  of  over  'i.OOOdeg. 
of  heat,  which,  ui  (uis^in^  ihroueh  a  multitubular  boiler,  7tt.  in 
diameter  and  lift,  long,  do\-eloi>od  50  h  p.  per  hour.  Esperta  , 
admitted  that  by  the  ate  of  better  npphancea —larger  haatinri 
auifoco  and  more  olHcient  draught,  auch  ns  a  toll  chimney  (tack  j 
(the  ox|>erlmonui  wcce  iniulti  with  a  utoain-jetl  ^a  much  larger 
evH|iotiition  would  be  attaine<l,  pcobubly  e>[ual  10  IKi  li,p.  or 
100  h.p,,  which  works  out  "onicthin);  like  iolb,  ol  refuse  per  burse- 
power  pur  hour.  Tlit!«e  li|;iire«  may  nob  he  exa^i  ;  they  are  taken 
from  notia  culled  from  reports  of  proceedings.  This  suuroe  a(  heat 
energy  brings  tho  cost  of  ateam  power  down  to  the  level  of  water 
powor,  which  muet  moan  the  opening  up  of  a  fine  field  for  the 
operations  of  electrical  engineers,  whore  anle  obBtoclo,  apparently, 
to  Illimitable  |>rogtiw»  and  unbounded  utility  i^  tho  co^t  nf  [lowor 
taanpply  electrical  energy  to  batt«rio«  for  olectrical  motom  and 
lor  liauU(^o(  (ram  and  other  t-e hides,  and  for  Ughljng,  lioal.lng, 
and  eooking,  and  kindred  purpoBeH," 

LlKlitliig  at  CambeMrelL— Aa  montioned  (n  provioua  irouea, 
Mr.  Manvllln  niu-  iipiximLed  tninu  I  iiiin  iiiro  by  the  Conei'at  Furpoeai 
Commit l4C  o>  I'll.'  (  Hinlicrwi'll  V>Hlry  (.ii  ii>|iiirta'  to  thehlut  inaana 
of  hitrwiiiciiii;  n  huppty  o(  (■[■ji.'ti icily  ini')  the  pariah.  The  ra|>ort 
having  bt^cn  prowntcl  iind  nuiil.  it  wiw  rexolved  that  it  tihould 
(orm  Sio  ba«is  o(  a  lecluru.  Thia  w»a  dyliiciwl  at  the  veetry  liall 
on  the  'UMli  iUBt,  The  lecturer,  after  dwelling  uiion  tho  progress 
of  electric  lighting  throughout  tho  United  Kingdom,  [minted  out 
that  an  electricity  supply  undertaking,  so  far  from  meaning  an 
addition  to  the  ral4iB,  was  likely  to  prove  a  source  of  profit  to  the 
mlapayom.  Tho  capltid  borrowed  on  tho  security  ol  tho  rate* 
was  ratiayabh>  In  a  iiorind  of  not  low  than  M  yoari.  and  ■□  long 
ON  the  revenue  deriveil  Iroin  tJio  aola  of  electricity  lolt  sufficient 
proRt  after  th»  exueuses  uf  miiinlenancie  «aro  provided  (or.  both 
the  oapitol  and  the  tnteiest  "i-oo  the  loan  were  peld  without 
the  smalloBt  charge  being  modu  u)K>n  the  rates,  and  at  the  end 
of  a  period  of  30  junrs  the  ratoinyers  cwiiod  a  valuable  under- 
taking which  had  co^t  thum  nothini;.  SgieakiDg  of  profits,  the 
lecturer  stated  that  in  tho  cose  of  Brad(ord  at  tho  olid  of  tost  half- 
year  tho  profit  was  estimated  at  u  i  iwarda  of  £3,000  In  St.  Pancroa 
the  result  of  ilie  first  year's  working  was  so  (atiifactory,  and  the 
demand  for  eltclricity  oo  great,  that  tliey  were  now  ongn(^  In 
cilundlng  tlicir  work»  by  the  expoiiditure  of  another  laigo  sum. 
At  tlio  linhlln  i-tatioii  (erected  under  Mr.  Manvdle'i  advicei  at  the 
und  •>(  tlie  first  half-year  ol  working,  Mai-rb  'i^tM  thta  year,  a  net 
profit  of  jCHfi'J  had  been  mnde,  being  atmoet  sulGcioQt  to  iiay  the 
mtureet  on  the  lonn  of  £39  000  and  the  sinking  fund,  and  it  waa 
known  thnt  at  the  end  of  the  first  year*s  working  there  will  be  a 
■urplua  nftor  tho  iniorciit  and  the  sinking  fund  (or  tho  whole  year 
have  been  paid,  and  a  further  atim  of  r'J4.<XX)  hod  been  apjillad  (or 
to  extend  the  works.  The  ulih»ttlon  nf  dunt  destruetora  waa 
next  adverted  to.  By  this  means  not  only  could  the  dualiiln 
refuse  of  the  Vestry  be  got  rid  of.  but  a  reduction  of  at  laaab  ^ 
ID  |>er  cent,  could  bo  niadc  in  the  pi'odiiction  of  elaclrlcity.  Bf'H 
ineana  of  alidex  »  large  numlier  <)!  elBCtnoity  hiipply  etatinni  •■*ro 
illuKtraled.  Tlio  room  w.ix  lit  liy  mwiii"  l>I  high  i^atid'e  |iow«r  and 
various  incandescent  lam  I 'S  kindly  exh^hitcil  by  the  KdisonSwaa 
Company.  The  system  of  arc  lighting  and  the  use  o(  electric 
molars  were  illustrated  by  means  o(  apiiaratus  lent  by  Meaira. 
J.  G  StBtter  and  Co  Various  eipeiimentd  were  also  sliown,  and 
a  large  and  most  intereeting  exiiibition  o(  cooking  and  heating 
by  electricity,  including  ovens,  grillera.  kottlee.  curling-tongs, 
frypano,  radiators,  etc.,  in  actual  work  was  shown  by  tlie  kindnaat 
of  Messrs.  R.  E.  Cromjiton  and  Co.  At  the  close  of  the  lecture  it 
waa  iiroi>o(ied  that  Mr.  Munvtile  be  raqucated  to  repeat  tlie  lecture 
in  a  larger  halt,  «o  that  a  liirger  numb«r  <>i  the  ratepayers  might 
attend, 

Barast. — With  referenoe  to  the  noto  given  in  our  last  Issue, 
clerk  to  the  Local  Board  mentioned  at.  a  meeting  of   tho  authority 

lost  wn,k  that  ho  had  written  to  the    Electrical   Installation  Com- 

Eany  requeating  a  repr<Banlativo  to  attend  before  the  BoariJ.  but 
0  had  received  a  telegram  to  nay  that  they  could  not  attend  that 
night.  A  reprosentdtive  of  the  company  bud,  however,  como 
down,  and  wa«  waiting  to  sno  the  Hoard.  The  ISoard  then  decided 
to  aoo  the  representative.  Mr  Cooiior.  one  of  tho  onglneota  o(  tho 
Klor^ti'iral  Installation  (tompaiiy,  [it,  Victoiia-stiect,  then  44itor«d 
tho  room.  He  said  Aome  three  months  biLck  !it>  bii>ught  the 
i|u<i*tinn  (if  electric  lighling  liefuru  IiIh  company,  aiid  when  ha 
itioiitloiied  Hornet  they  seemeil   very  miii'li  di>(>o><Hl   to  apply  lur 

towere  to  light  the  district,  Tho  coiajuiny  undentoud  the 
tuani  haif  obtuinoil  a  provisional  order,  nutl  when  he 
came  down  to  view  the  district  he  made  enquiries  and 
understood  that  the  power  to  light  might  be  given  to  aODte 
tiom[>any  willing  to  give  n  iin]|>or  scheme  Tlicy  were  willing  to 
■ubinit  o  siihemc.  but  they  did  not  know  what  were  the  views  flf 
tho  Boaid.  He  thought  that  the  town  could  bo  well  lighted  by 
the  low'teneion  gyelem.  which  could  bu  carried  out  and  alford 
aulhcient  light  in  an  area  comjiriaing  throe  milea  from  the  stttUon,  1 
With  regard  to  private  lighting,  thcry  would  give  private  pereooa' 
the  option  of  inatnlling  the  wire*  at  tholr  own  cosi,,  or  renting  the 
wire*  (rum  the  cnmiMiiy.  or  taking  thu  litiht  at  a  C<m  tnin  price,  in- 
cluding wire  and  fitting  up.  It  woji  also  llioitght  that  some  amount 
of  revenue  woulil  acoruo  l<i  the  Bojird,  hociiuBB  lor  every  100  ligbtia 
eerlkin  nmuunt'.d  money  would  bedovuteil  to  public  lighting,  which 
his  coiiijiany  thought  would  be  an  incentive  to  private  lighting. 
The  price  per  unit  would  be  Sd.  per  unit  at  first,  but  as  the 
scheme  inereaswl  the  price  would  be  reduced.  Tbcy  might  bo 
able  to  supply  the  tight  at  7d,  por  unit.  Tho  public  sireeii^  would 
be  lighlod  with  arc  lamps  of  l.ftOOe.p.  The  street  lighting  would 
be  In  two  circuiia.  and  tho  pricoafor  public  lighting  would  dopeni" 
upon    the   difficulties   eoooun,t«t^   ^    «MK4<«ixd^    vb^ 
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but  be    could    not    *»f   oiactlr    nhat   th«   prioe   per 

would   bo.      Tha    ooiupany    would    Itittt    tlie    ticnvioionftl 

ordM  on  tho  tsrini  and  nrrviiEORienla    propOMd  by   the   Ronnj, 

^M  dvotMimaI    ordv  wm    for  fi   yetj«  with   opliou    for    the 

Board   to  lot   It  on   Imm  at   T,   14,   or  31  voura.     In    leply    to 

Mr.  MorMt,  Mr,  Cooper  said  that  not  leaa  than  £6,000  would  be 

iMqitired  for  preitnunary  oxponins.     Hia  company  would   put  a 

IslMt  doiTTi  with  underground  mains  twice  u  Urtfc  lu  viiu  loqulrod 

'tar  Barn«t.     Mr.  Coaper  hitvinf;  rntlred,  Mr.  Walkor  movad  tha 

feUowing  notion,  ot  which  ho  hiul  giviin  notlM ;  "  That  tho  Boaid 

lako  Btepa  t«  linbl  thoir  dUtrlct  with  electric  light  at  the  wpira- 

tioin  o(  tho  proiont  (riw  ROiitrMrt,  «nd  to  anpplr  prirste  eoneiiniera 

under  tMr  provu^tonat  order."     He  nici  the   prtooat  modo  of 

"Khtinfc  Hiw  not  ouly  bad.  but  ai«tly,   and   mentionsd  figunw 

bmrlnf;  tlint  the  town  hod  lost  ilurioR  (he  Uat  30  year*  iMoriy 

r£l,0(K)a  yww  IhroaKh  tho  lightinK  not  bolnit  in  their  own  handa 

He  hail  a  ptttition  Binned   by  .V)  of  the  la.Tt[o*t  con'umon  nF  t{;ru. 

who«e  ini"  B(<countii  varied  from  C20  to  £.V)  |>«t  anmim.  tmidna  tUa 

toanJ  io  liifht  tho  diilrlctwith  oleetrlc  ltj{ht,  mid  thorn  consiinien 

eprwonlcd  £1.^/1  a  your  e"'  rental.    He  |>ro[>»»^  that  the  publir 

'  elreeCa  abould  bo  liehtod  by  ,Vi  hiuh-leniiiori  lamp*  placed  SO  yard' 

^Mtt.  wbieh  would  cover  t.lie  diniHvt  and  Kim  a  light  of  I.WM 

nominal  candle-power,  which  would  give  a  ligbt  four  tfmw  bettor 

than  tho>  hfld,  at  aeoat  of  £vna  year,  or.roujihty  Bpeukin^.  £100 

loM  than  liir  viut.  If  a  ^vmtractor  took  it  in  band  it  would  probably 

ooat  £TII0.  The  prirale  lik'htini-  would  bo  low  Umaion.  and  ii  they 

had  3,000  8-o.p  lights  at  7d.  jior  unit  that  would  prodoec  jf^.lOO. 

or  ao  inaoine  of  £3.900.     Tho  ligurca  would  tlisn  bo  ai  follows : 

CapitaJ    tnveated,     £10,000;    [nt«[ist     nt   3j    (wr    coot..    £3^i 

per   annnm ;    npaymont    of     capital     and     deptociatioo.    £IiCO 

Er  Bnauin ;  aalanoii,  £U30  [lor  unnuin  ;  cual  and  renewal  of 
ope,  etc,  £1,000  pet  nnnum  :  eonlingunciee,  £100  per  annum  — 
total  exiMndltato.  £;!.'Jlli) ;  income.  £2,S0O,  which,  na  tbu  Board 
would  aeo.  left  a  «urptiiH  Ha  hod  aakod  tho  Board  to  use  tho 
order  thenieoli'M,  as  they  would  do  it  ahcoper.  but  ho  wan  c(int«nt 
to  have  the  mattoi  reforred  to  n  committee.  Mr.  ('Inrk  said  ho 
would  woond  the  motion,  bcoauio  it  was  time  tbny  hod  *nmo 
AllerMioii  in  liithting  mattoni.  Mr,  fflddicombQ  aaid  theaubjcet 
of  Mr.  Walker's  lesolution  ahould  bo  referrad  Co  a.  coinniitteo,  and 
he  would  move  that  It  bo  fefcinxl  (o  ii  committee  "To  enquire 
lirwt  whether  it  U  do^irablo  to  light  the  town  with  the  eleolrto 
Iwbb ;  Mcondiv,  if  «>,  whether  it  i»  dtwirable  that  the  Boerd 
^ottld  undertake  the  work  tUalf  i  and,  thirdly,  whether  the  pro- 

,  vUoaal  order  ahould  be  leased  to  n  mmiiany.  That  the  committee 
Donat  of  MeMi«,   Walker,  Uorso,  Fiion.    Schmidt,   Clark,   ami 

^  iraywn."  Mr.  Martin  Pooley  neoondcd  the  amondmcnt,  whieh, 
with  the  toUowing  addition,  "  That  tho  committeo  hnve  power  to 
LuMrt  odnvtiaemaBtii  in  such  paper«  ae  may  he  il*em<<i  tuivtwible 
for  oflem  to  take  tho  Imnsfer  of  the  provisional  order,  and  Io  con- 
•Idor  replies  and  r«port  theruon  frvm  tim«  In  time,"  was  cartiod. 
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OCTOBeK    16. 

IraproTomeata  to  alaetrleal  eaoklDS  sod  heating 
apparalMa.  (in»|ji>  HinBwaiij;er,  71.  ijun^ii  V'lcUina- 
Htnuit,  Uirtdtjn, 

laaprDVeiDont*  Is  eleclrloal  flulsca.  alaa  applleabla  lo 
Olbar  pnrpoaea,  .Vrthur  Firth  ami  tleurge  Yale  Aeh. 
well.  tA,  Ahbdyxtioet.  fireenhoy-,  Miinchevter.  <Coiii* 
[)telo  ifHicitlcHtiiiii.) 

lBiprev«B«ii(a  tn  Uie  mannfaetere  or  wire  ropoe 
otootrtc.  a,n<l  ether  cable*  .lohn  Tho'iia*  Witlimnii  ;iiiil 
'Joaryo  Jnme*  Miij,  Vi,  Bii>>iit;hAll->troel.  Irfind.iii. 

tosproTMl  oeatlaueiia  eleotrle  enrreu  dletrlbottng 
•yateia  Micliiul      von       Ihilivo  ■  Dobrownliky      und 

■'  Alli^nioiijc    Klcktiiciiiiu-tioselliichnft,''    47.    I.iueolii'i'- 
itin  liuld*.  I^ridon.      iC'aiDptetc  »|iefllfliaitloii  ) 

tmpLrevamenla  Is  eleotreoietor  (oya.  KiolianI  Myers, 
WilliHin  Rerwt'll,  nnd  IVilliam  Albeit  UrilEths,  3ln. 
High  Hnlbuni,  London. 

OlTTOBlIR    17- 

ImprovoBieDte    la    ayatanu    of    olaotrle     dtstrlltallon. 

Charles     Arthur    Alliiuin,    .12,    rhancory-luix-,     I.ciidDN. 

(Cyprien   OdIIIon    MaiUoux    and     VVilliBm    H     Ba.oiou, 

United  SiAt«  ) 
Vht  appUoatl  n   or  lliis«l   eord   In  the  mannfattnre  of 

Oksdlo    shatfea.     ole«trlo     Ustit     ahadoe.    and    eandla 

•eoketa.    Emil  tiuttantog,   1:2.   Bramfiald-rQad,    Wknd*. 

wotth  Common,  I,iandon. 
lKpr«remoata  la  sntematle  oenlnti  telephene  awltoh 

apparatD*.       Frnni    Niisl,    28,    SouthitmpCon  buildings, 

Chancory  laiic.  London.     {Contpleto  a[tcci[7cation.t 
InproroBis&ta  la  antf  relating  to  aloctrle  llRht  •wttcheo 

and  wall   plus*,     livurgci    l>>vi«.   fJ,    C.liwfioii'a  slieet, 

K<gunl  ftrwl,  London.     (Cyiupli'l-- B[i«.nlicnl-imi  ) 
trnpreremostB    la    apparalna     tar     the    elaotrelytloal 

daoompoaltlOB  »f   aalt   aololloBa.      Cjtrl    Kellner,   4S, 

l.lnoutn'^  inn  IiuMb.   Lundun, 

OirruUEK  IS. 
Aa    impTOTed    ataado   far   ell     bu,   alAotTle.   or    other 

Ugbta.     James    rredericlt    Hoy  no    oxhI    hootge    Robort 

Stoddart,  S3,  Chanocry-lane.  London. 
Am  lmpro*a«*Dt  la   eeena dairy  batterr  pUtea.     VViltinm 

Jtlhrjf,  ^.  liwk  Ion  load,  Barking-road,  London. 
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lHpr«*atiieBla    la    glaea    btUba    t¥t     aleeCrle     Umpe. 

Mildred      iVilliHin-.     ^i,      Budga-row.      Cnnaon  etreet. 

London. 

0<.-tOBKK  10. 
A  aaw  aloolrle  are  lamp.     Rmmaouel  Torrini,  46,  Hall- 

«tTeot,  London. 
Imprevaiaeata  In  eafaty  appllaaooa   te  bo  nae4  la  eon- 

oeetloo  with  eientrleal  deoonipoalag  apparatne.   James 

Charlea  Rwhardjon,  ft,  B  team 'sb  ill  tdingn,  rhanoery-Uno. 

London. 

Ot-roarn  20. 
InproTOiDeBla  la  dynuno  naeblnaa.    Frederick  VVilliaui 

LanchoBtcr.    IS.   Soutliumplon  Ijiiildiiign,   rhnncety-Un«, 

London, 
ImprDvemenM  In  elaetrlo   awltehea.     John   Leslie  Dar- 

watJ.  323.  High  Holburn,  l.u[>i!»ti, 
tmprevamaDt*  relating  to  the  manafMtare  ef  laean- 

daeeent  elaotrlD  lampa.  and  In  apparatiu  te  be  naed 

tberafor.     CUrlos  .lohn    feaoh    ItoborUon.  fl,   BteBrn'" 

buildings,  Chnnoc>ry  lane.  LaiivIo'i, 
tasproTomaaia  la   oteouie   rallwaire.    Sydney  I'itt,  M, 

SouijhAinpton-biiihJingH,    ^.'hancery-lanfi,    London.     X 

UnivMHnl    Electric    Com|ui'iy,    Uniud    Stalea.)     (0»l»- 

pletv  ■pFcilication.l 
Impievcmeata  In  or  eonnecMd  with  eleotrolytle  eeUa. 

Fnrdliinnd   Hurler.  Hwiitj'   Auer.   and    Edmund   Knowlns 

Mu'*|tm(t,  Vi,  Lir^coln'"  iriri  lir-ldit,  l^fxdon, 
ImpTorooionta  la  earbona  ler  elootrodea  and  ether  ptir* 

paaea.     Hjinilllon    Young    Castnor,    93,    C ban oory- lane, 

London. 

ImproTBBienta  la  tnela  app:.loatile  for  u«a  le  palllag  up 

eleolrto  llf  bt  (iKlnraa  and  for  other  pnrpoeee      Cdkrk'.'* 

Uirihop,  fl.  I^r<l 'Hl-rcot,   I,isttr|rijnl. 
Impravamoata  la  or  appertalalac  to  tha  hearing  end 

*r  reoelMnit  tolephDiiaa,  spvaklnc  tabea  and  (he  Ilka. 

William    rhilli[«i    Thomjaon.   Ii.    Loni-Btruot.    Uvefpool. 

[pBctly  oiiminunii'jitod   by   Cloorgo   Vaugham   Benjamin. 

Unitei)8ta(e«.) 
Aa  appllaaea  hr  arraatlog  lodnead  elaetrlo  onrswMa  «r 

hlCh    potaatlal.       Wikltt^r    (.'Undo    .tiihTKOii    and     L/mix 

John  Steulo,  28,  Southamiiton-buildiiig*.  Ctianccry-Uau, 

Jjondon. 
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Sleetrlo   treatmoal  ef 

iSocond  F<!iti')ii  ) 
.   Kteotrleal  ooadDOtera       Webber  and  othors. 
Bleculo  ameltlaB  «f  alnmtaona  erea,  eto,     Willsoii. 
Kleetrlo  traosrormere      Ili-own. 
,  Xlootrle  motive  pewer  eyatem.     .S[ieiico  and  otiiori. 

1S93- 
Doetirte  nro  lampa.     Schlcyder. 
Seooodary  voltaic  bati*rl««      (mt'oy.     (SootWi  Annnyme 
)Hiiti  !ti  tiHvnll  (ileolrlciuo  ilc*  Molaul-j 
Soeendary  battarlas.     i'itkin. 
.  Oalvaale  stenieBta.     Herl«l, 
.  Oalvanle  ballarlea.     Marcus. 

.  Electrical  aaUia      Slemen*  Bros,  and  Co,  l.lntiud,  aii 
Knai'i'. 
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Saint-0«oire. — This  tovn,  id  here,  oomprUing  3,000 
inbabitanU,  it  to  be  oIectri«ally  illuminated. 

Fire  Alarms. — ^A  c(irrea[)r)rt<lu[il  »iiKii;ei>U  the  adoption 
by  the  Lominn  County  Council  of  improved  fire  abrm«. 

"  Heohaaios." — Tbe  firet  number  of  a  new  monthly 
joiiriiiil  besi-ing  this  litto  will  appear  with  the  now  year. 

BatMrsea  Polytoebalc. — I>r.  W.  E.  Sumpner  baa 
been  appointed  boad  of  the  electrical  department  of  the 
Dattersea  Polytechnic 

Fire. — Tbe  "  (u*ion  of  electric  wiroa"  i>  attributed  by 
the  fin)  brigade  aa  the  cause  ol  a  Gee  this  week  at  the 
IUlei):b  Club,  in  Itegent-atreet. 

Ugbtias  Hall  Cars.— Tbe  German  poslAl  autharitios, 
as  a  rcBull  of  expurimenta,  have  resolved  to  electrically 
illuminsite  tbe  |i<isial  enn  on  the  railways. 

TranBinlseioii  of  Power, — A  lecture  on  thla  subject 
bat  been  delivered  before  the  Leeds  Association  of 
Engineers  by  Prof.  Goodman,  of  the  Yorkchire  Col]«go. 

Damagias  Telephone  Wires. — Throe  months'  im- 
prisonment w:ts  the  xentenco  meted  out  to  a  Glasgow  man 
for  cutting  down  and  stealing  4,080ft.  of  telephone  wire. 

Croydon- — Tbe  County  Council  have  instructed  the 
town  clerk  to  a[>{>ly  for  a  provisional  order  authorising  the 
construction  of  a  tramway  between  North  End  and  South 
End. 

EnvermetL — This  smalt  town,  containing  1,000  in- 
habiunU.  and  sitiuted  in  the  Seine  Inf/triouro,  is  lighted  by 
electiicity.  Water  power  is  used  to  produce  the  electrical 
energy. 

Crystal  Falaee.^Thfl  Ouloher  dynamos  and  lamps 
which  have  for  some  years  been  used  in  the  lighting  of 
the  Palace,  have  been  lupcnoded  by  Crompton  machines 
and  arc  iam[». 

BromoB. — The  municipal  electricity  works  commenced 
the  supply  of  tight  on  September  30.  There  arc  '.20,000 
Umpa  now  connected  to  the  mains  and  distributed  over 
350  installaUoiis. 

City  Telephone  Tabe«. — A  reply  ha*  been  received 
by  the  Commiiainneis  of  Sewen  from  the  City  of  London 
ElocUic  Lighting  Company  in  regard  to  the  totephono  tubes 
laid  down  by  the  latter. 

The  Junior  Engineering  Soolety. — On  Friday,  tbe 
lOtb  iost.,  at  the  Westminster  Palace  Hotel,  at  8  p.m.,  Mr. 
John  Wolfe  Barry,  M.Inst,C.E.,  will  deliver  hia  pret.ideii- 
tial  addreas  before  this  society. 

Hydranlte  Power. — The  supply  of  hydraulic  [wwer 
to  the  public  by  the  Corpontton  will  begin  on  February  1 . 
Thit  will  enable  wmter-raotors  to  be  used  for  driving 
dynamos  for  electric  lighting  purposes. 

Post  Offlee  Secretary. — Tbe  Postmaster-General  has 
appointed  Mr.  Spencer  Wal[)ol«,  Lieutenant-Governor  of 
the  Isle  of  Man,  to  be  secretaiy  of  the  Poet  Office  in  the 
place  ol  the  late  Sir  Arthur  Blackwood. 

Tbe  Inspeotlon  Dodge. — Three  months'  imprison- 
ment was  the  award  made  the  other  day  to  a  "  respootably- 
drsmed  yoQog  man"  for  pretendin}(  to  be  an  inspector  of 
electric  light  installations  in  Westminster. 

Telepbony  in  India. — There  are  now  23  telephone 
eschanttes  in  India.  The  type  of  telephone  to  be  used  by 
the  Indian  Ttiegraph  Department  for  public  use  ia  the  same 
u  that  employed  in  tbe  British  Post  Office. 

Tbe  Pbonopore. — On  Mo<iday,  in  tbe  telegraphic 
dueroom  of  the  Birmingham  Technical  School,  Mr.  Wbite- 


bouso,  the  instructor  in  telegraphy,  gave  a  lecture  on  tbe 
pbonopore  invented  by  Mr.  Langdon  Davie*. 

Coal-Cutting  Haohines.  —  The  attention  of  coal- 
owners  is,  it  i*  said,  i^^ain  being  directed  to  the  use  of 
electric  co&I-cutting  raachiriea,  and  trials  on  a  largo  scale 
are  reported  aa  being  made  in  some  of  the  coalfieltts. 

Traction  in  Japan. — There  are  no  less  than  1 1  new 
railways  under  conBi<lcrtttion  in  Jaj>an,  two  of  which  are 
electric — one  from  Kobe  to  Mitamachi,  17  miles  long,  and 
another  from  Sogo  to  Ozuma,  a  little  over  11  miles  long. 

Oaa  in  London. — Tbe  inhabitants  in  various  parts  of 
the  North  of  London  arc  complaining  of  the  high  charge 
for  gas.     Delegates  from  vestries  and  local  l)oards  are  coo- 

eidering  tbe  matter.  Why  not  undertake  electrical  illumi- 
ration  t 

Tbe  Institution   of  Electrical  En^neert. — ^The 

first  meeting  of  the  1893-'l  session  will  tike  place  on  Thurs- 
day, the  9th  inat.,  when  a  paper  will  be  read  by  Prof.  George 
Forbes,  F.RS.,  on  "The  Electrical  Transmission  of  Power 
from  Niagara  Falls." 

Berlin. — A  dividend  of  8}  per  cent,  for  tbe  past  year 
has  been  declared  by  the  Berliner  Elektriciliits  Worko.  the 
company  which  supplies  current  to  some  160,000  incan 
descent  lamps  in  Berlin,  and  also  electrical  energy  for  tho 
Ojieration  of  motors, 

Tbe  Telepbonic  Atbletlo  Association.— Tbe  in- 

lugural  smoking  concert  of  the  season  will  take  place  this 
(Friday)  evening  at  Tho  Haunch  of  Voiiison,  Belt-yard, 
Temple,  E.C.  The  proceedings  will  commence  at  7.30 
prompt,  Mr.  Dane  Sinclair  presiding. 

Potasb. — The  United  Chemical  Works  at  Loopoldshall 
are  alwut  to  commence  the  production  of  polath  according 
to  an  electrolytic  method.  Similarly,  the  Attgemeine 
EleklricitiiU  Oesellachaft  are  erecting  plant  at  Bittorfeld, 
and  will  compete  with  the  former  in  the  manufacture  of 
potash. 

Fire  Risks. — The  Urst  of  a  eourae  of  six  weekly 
lectures  upon  "  Fire  Risks  of  Electric  Lighting  "  was  given 
at  the  Manchester  Municipal  School  of  Electrical  Engineer 
ing,  by  Mr,  Haldane  Oee,  to  a  large  gathering  of  members 
of  the  Insurance  Association  of  Manchester,  on  Tuesday 
evening. 

Lectnrea — Mr.  J.  Swinburne  is  announced  to  give,  on 

the  21st  inst.,  at  the  Royal  Victoria  Hall,  Waterloo- road,  a 
lecture  on  "  The  Mechauioa  of  Street  Toys."  During  the 
coming  session  of  the  Greenock  Philosophical  Society,  Prof. 
James  Btyth  will  deliver  an  address  on  "  Recent  Ideas  on 
Electricity." 

Warning. — The  police  warn  householders  and  keepers 
of  ofTices  in  the  City  and  the  metropolis  generally  of  tbe 
danger  incurred  by  the  admittance  of  unauthorised  persons 
to  roofs  and  other  iiarts  of  buildings,  on  the  assum[)tion 
that  they  have  been  ordered  to  inspect  telephone  and  tele- 
graph wires. 

Tell-Tale  Indicators. — The  Admiralty  have  directed 

tbe  dockyard  oSicials  at  Devonport  to  so  arrange  tbe 
engine  indicators  of  tbe  "  Bonaventure  "  that  they  may  be 
readily  seen  by  ihe  officer  conducting  the  ship  from  either 
the  fore  bridge,  jjoop,  or  conning  tower  in  the  same  way  as 
tbe  ordinary  telegraphs. 

Lighting  at  Rlng8ton.~Tbe  })rinc!pal  streets  of 
Kinj-stoN  onThanies  wuru  illuminated  on  Wednesday 
evening  with  the  electric  light  for  the  first  time.  There 
arc  ;i6  aic  lamps  in  the  streets,  of  1,000  c.p.,  and  which 
displace  75  gu  lamps.  The  formal  opening  is  announced 
to  take  place  to  morrow. 


410        THE  ELECTRICAL  ENGINEER.  NOVEMBER  3.  1893. 


Type-Setting  b;  Telegrapfa. — A  %ys\em  (or  Meom- 
plinbing  this  object  is  tai<l  to  b»ve  been  Jewised  by  Mr. 
Donald  Mumf ,  o(  Sydney.  Mr.  Murray  claims  that  it  is 
poHible  by  bit  inrention  to  opente  at  a  disUnca,  over  a 
lii^le  bilograpb  wire,  a  typewriter,  a  type«ettinK  macbine, 
a  piano,  or  any  other  heyboard  instruineDt. 

Society  of  BDgineerB. — The  next  ordinary  mealing 
ol  this  society  will  be  held  at  the  Town  Hall,  Westminster, 
oo  Monday,  when  a  paper  will  be  read  on  "  Collieries  and 
Colliery  ftiginccring,"  by  Mr.  R.  Nelson  Boyd,  M.InBt.O.E. 
The  annua]  dinner  will  take  place  at  the  Holborn 
Restaurant  on  Wednesday,  the  Hth  Decemlier. 

Tb«  Paris  Bshibltioii.~~ll  is  iiileudod  at  the  pro- 
poked  Paris  Exhibition  of  1900  to  give  object-lesions  in  the 
manulacturittf;  arts,  bef;iiimng  with  the  raw  matorinlK.  The 
transoiiision  of  power  by  electricity  will  admit  of  machines 
being  placed  everywhere,  and  render  it  easy  to  show  bow 
wheat  in  the  husk  is  thrashed,  winnowed,  and  ground. 

Tolephony. — Communication  by  telephone  is  about  to 
be  established  between  Scarborough  and  York,  with  an 
exchange  at  Malton.  York  nnd  Leeds  are  already  con- 
nected by  telephone,  so  that  busiuesa  men  spending  their 
holidays  at  Scarborough  will  be  enabled  to  communicate 
direct  with  the  capital  of  the  West  Riding  und  other 
placet. 

Electric  Tramway  for  Aberdeeo. — As  mentioned 
in  our  lost  issue,  aji  electric  tiumw^y  it  suggested  to  be 
constnicted  in  this  town.  It  would  start  from  Oastte-street 
and  proceed  thenco  by  the  proposed  new  carriageway  to 
the  sea-beach  promenade,  and  return  across  Links  to  Wel- 
ti ngton-streot,  along  quay,  and  up  Marisch a  1 -street  to  the 
starting  point. 

UclttlBS  at  Bndapost.— The  supply  of  electric 
light  was  commenced  on  tbe  14th  ult^  by  the  Hungarian 
Electricity  Compiiny,  who  have  adopted  the  altornuting- 
current  system  designed  by  Messrs.  Gam  and  Co.  The 
plant  comprises  six  boilers  and  three  engines  of  600  h- p., 
and  one  of  300  h.p.,  together  with  corresponding  alter- 
Baton,  oainbte  of  energising  30,000  16c.p.  lamps. 

A^coltar«.— It  baa  been  suggested,  remarks  a  daily 
paper,  thut  tramways  from  town  to  town  and  vilUge  to 
vill^e,  with  sidings  at  farms,  might  remedy  the  present 
difficulty  ol  high  rates  charged  for  carriage  by  rail.  It  ia 
lobmitted  that  either  hoi-aes  or  electromotor  cars  mij^t  be 
used  for  the  purpose,  and  by  this  means  a  far  better  supply 
of  all  kinds  of  produce  might  bo  poured  into  the  towns. 

InstitBtioD  of  EnBiooera  and  Shipbuilders. — The 

first  genenil  meeting  of  the  session  will  be  held  in  tbe 
Physical  Lecture-ball  of  the  Durham  College  of  Science, 
Barras  Bridge,  Ncwcaatle-upon-Tyoe,  on  Tuesday  next,  at 
8  p.m.  Tbe  president  will  address  the  members,  and  a 
paper  will  be  read  "  On  a  Method  of  Comparing  Steamship 
Performance*,  and  of  Estimating  Powers  and  Speeds  of 
Ship*,"  by  Mr.  W.  Hr.k. 

Xleotrlo  Parcel  Cars. — A  Manchester  paper  states  that 
electricnl  parcel  cars,  soraewbat  rocerobling  in  shape  the 
parcel-poet  vans,  will  aooo  be  seen  in  the  streets  of  London. 
It  ia  estimated  that  for  every  mile  run  by  an  omnibus  of  one 
of  the  groat  companies  tbe  cost  (or  horse  Iniction  is  exictly 
!id.,  while  the  cost  of  running  an  electric  car  would,  it  is 
submitted,  be  as  low  as  2^.  The  accumulators  have  been 
made  to  that  they  can  be  chai^^  to  last  for  (our  hours' 
work. 

Leeds  Tramways. — Tbe  Uigbways  Committee  of  the 
Corporation  have  made  arrangcmonts  with  the  Thomson- 
Houston  Company  for  the  temporu-y  letting  to  them  o( 
tbe  Roundbay  tramway  line  on  tbe  same  terma  as  those 
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upon  which  it  was  formerly  1st  to  Mr,  OrafT-Baker.     The 
lease  is  for  six  otonlbs  certain,  determinable  thereafter  by 
a  month's  notice  on  either  side,  this  arrangement  being 
made  so  that  the  tine  may  be  subsequently  let  along  wilfaj 
the  general  tramway  system  of  the  city. 

Elootric  VittlnKS. — A  copy  of  their  catalogue  ofj 
electrical  fittings  has  been  forwarded  to  lU  by  Hesir*. 
Wm.  McOeoch  and  Co^  of  10,  Bemers-street,  W.  Among 
the  large  variety  oE  fittings  and  accessories  dealt  with  may 
bo  mentioned  double-pole  switches,  audden-break  adjustable 
contact  switches,  regulating  switches,  china  cut-outa,  ceiling 
roses,  "  Unif|Uu "  and  tumbler  switches,  sockets,  globe- 
boldors,  hall  fittings  in  jralished  brass,  standards,  brackets, 
etc.  The  corajHiny  are  contractors  to  the  Admiralty  fOT|| 
ship  tittini;;a. 

Motive  Power  on  Ships,— Tbe  battleship  "Janr^-I 
guibeny  "  will  rank  among  the  most  [Mjwerful  vessels  of 
the  French  navy.  A  remarkable  feature  of  the  "  Jaur6- 
guiberry  "  will  be  tbe  extensive  use  of  electricity  as  a  motive 
|K>wer.  It  will  move  the  turrets,  raise  the  ammunition, 
and  do  much  other  work  which  in  tbe  majority  of  modern 
irOTiclads  is  dona  by  steam  or  by  pneumatic  or  hydraulie  i 
power ;  it  will  also,  of  course,  light  the  vessel.  The  ship 
will  contain  550  incandescent  lights,  and  there  will  be  tAz 
very  powerful  Man  gin  searchlights. 

Oil  as  Fool. — Experiments  are  being  made  at  tbs' 
Thomcliffe  Ironworks,  in  Sheffield,  with  oil  as  a  substitute 
for  coal  (or  beating  boilers,  etc.  The  lai^  boilers,  which 
supply  3team  to  nearly  all  the  machinery  near  the  blast 
furnaces,  are  being  used  (or  ox{>erimenta.  The  oil  n  placed 
in  a  cistern  over  the  firing  place,  and  by  means  o(  iteam- 
jets  forced  under  tbe  boilers,  where  it  is  ignited,  the  result 
being  flames  of  intense  heating  power  sufficient  to  produce 
steam  of  a  pressure  of  801b,  to  lOOIb.  The  results  of  the , 
experimeiile  are  said  to  be  highly  satisfactory. 

Ohioa^  Exhibition. — This  exhibition  has  now  bsml 
closed.    Messi-^.  Hoveler  and  Dieckhaus  have  been  awarded  j 
the  Srst  prize  (modal  and  diploma)  for  their  tandem  be^ingj 
raetals,  the  firm  being  tbe  only  one  of  those  liaving exhibited 
in  the  same  section  who  received  an  award  for  an ti  friction 
metala.     The  first  prize  gold  modal  has  been  awarded  to 
tbe   "Victor"   turbine   made  by   Mr.   F.  Noll.     Wo  are 
informed  that    the    medal   for  tbe   best  flue  feed-water  I 
heaters  has  been  awarded  to  the  Fuel  Kconomiser  Comjutny,  | 
of  Miitteawan,  N.  Y.,  (or  the  Green  fuel  economiser. 

Cxblbltioa  of  IndoBtry.  —  An  exhibition  ol  industry 
will  be  opened  in  Lochee-road,  Dundee,  in  December,  It 
is  promoted  by  tbe  Dundee  and  District  United  Trades' 
Council,  and  is  to  be  on  lines  similar  to  the  previous  one  ^M 
of  1887-88.  In  addition  to  exhibits  from  manufacturing  ^^ 
firms,  the  exhibition  will  afford  an  op[iortunity  for  the 
production  of  inventions,  etc.  Tbe  exhibition  will  consist 
of  three  sections:  (1)  industrial  or  domestic  work;  (2) 
trades  and  manufactures ;  (3)  art.  In  the  second  section. 
Class  21  will  comprise  electrical  engineering  and  appli- 
ances, and  Class  22,  gas  engineering  and  appliiinces. 

Cambridge. —  The  new  science  building  which  has 
been  erected  by  the  governors  of  the  Leys  School,  Cam- 
bridge, was  opened  on  Saturday  by  Lord  ICelvin.  The 
building,  which  has  cost  a  little  over  £4,000,  contains  (oar 
laboratories  on  the  ground  floor,  chambers  in  the  basement 
for  electrical  work,  three  lecture-rooms  upstairs,  the  largest 
o(  which  has  been  named  the  Kelvin  Room,  and  various 
other  rooms  for  scieutiiic  work.  The  object  of  the 
governors  in  osUblishing  a  science  department  has  been  to 
enable  the  boys  to  go  into  the  university  thoroughly  pre- 
pared to  enter  upon  a  scientific  course  of  education, 
well  grounded  in  practical  work, 
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TslephoniiiB:  Telegrrftms. —  A  joint  nrnngfiment 
beiwdun  the  posUl  aulttorities  uid  the  Natioiiat  Teleptiaue 
Coupai))-  will  cotso  into  operation  in  l.eedB  oa  Monday. 
The  bead  telegraph  oflico  will  bo  connoctw]  with  thu  tele- 
phone company's  excbaii^  in  Park-row,  and  lU)  sub- 
scribera,  on  makin);  a  deposit  with  Iba  compaoy  to  pay 
iho  cott  of  telej^raniii.  will  bii  able  to  tolophono  tvlogrami 
for  traniiiniasion  to  all  parU,  innteud  of  binding  them  in  at 
branch  telef;i-iiph  offices.  Inward  telegrams  for  siibscnbers 
within  the  Leeds  postal  area  may  tor  conveoience  be  tele- 
phoned on  arrival  through  the  National  Tolepbone  Com- 
pany's exchange  instead  of  being  dolivored  by  messenger. 

Tbe  Choice  of  UoMrs.— This  snbjecl  ia  dealt  with  by 
M.  O.  Claude  in  Ulndudm  Hlccinjue  of  October  25ch.  The 
writer  concludes  thai  in  inporlunt  inKtaUationn,  where  one 
desires  lo  asccrtuio  the  energy  consumed  with  great  exact- 
noBK,  and  wheiu  the  meter  rent  is  relatively  insignificant,  it 
is  advi«ab)c  to  use  Lbe  energy  mctor.  On  the  other  band, 
io  the  case  of  small  installationa  tbe  employment  of  tfaa 
intonaity  meter  can  only  bo  advantageous,  and  the  generali- 
■ation  of  tbe  method  ulopled  at  the  Vincennes  station 
(which,  however,  M.  Claude  docs  not  doMribv)  in  this 
respect  could  oidy  result  favourably  from  tbe  point  of 
view  of  the  development  of  small  installations. 

Oa.D  We  Do  Wltbont  Coal  7— This  is  practically  tbe 
text  of  the  subject  dealt  with  in  an  article  by  M.  A  Moulier 
mVEhctriarnol  October  28,  and  entitled  "The  Minors' 
Strike."  Tbe  author  asks  whether  coal  is  the  only  article 
from  which  we  can  obtain  tbe  power  we  require,  and  he 
replies  in  the  negative.  As  alternatives,  he  suggeats  the 
utilisation  of  the  wind  and  of  water  power.  There  are,  be 
says,  two  methods  of  employing  electricity  produced  by 
these  agencies.  One  is  by  the  tfansmissiun  of  power  by 
electricity  by  tbe  use  of  overhead  or  underground  con- 
ductors, aud  the  other  by  tbe  aid  of  accumulators.  Ue 
submit*  that  the  latter  method  ia  lu  be  praforrod. 

TeI«sr»phio  DioUonary.— Tbe  Internationut  Tele- 
graphic Bureau  of  Berne  is  compiling  an  official  vocabulary 
for  telegrams  \n  a  ian^^uage  agree<]  upon  for  the  purpose. 
Tbo  book,  on  which,  amongst  others,  Kngiish,  Dutch,  and 
Spani»h  iunotionaries  have  laboured,  will  comprise  at  least 
240,000  words,  selected  from  the  English,  German,  French, 
Italian,  Spanish,  Latin,  Portuguese,  and  Dutch  languairos. 
It  is  said  that  the  composition  will  be  complete  by  next 
March,  when  it  will  be  immediately  is«uuil  (or  sale.  Not 
for  ihiee  years,  however,  will  it  be  in  general  use.  The 
International  Telegraphic  Oongrcss,  which  will  take  place 
at  Budapest  in  Id96,  may  possibly  recommend  the  Postal 
Unioti  to  adopt  it. 

RegiBterlns  Lightning  Strokes.  —  An  apparalui 
iiiUinited  lo  roKi"lcr  tbe  number  of  times  a  lightning  con- 
ductor has  been  stnick  by  lightning  has  been  devised  by 
Messrs.  Siemens  and  Ualske.  A  cast-iron  box  contains 
the  mechanism,  which  comprises  a  bar  of  iron  which  is 
DUgnetised  by  the  curreTit  [>aasing  along  the  conductor  oind 
oaueed  to  deviate  against  a  spring,  this  diaplacing  a  needle 
on  a  dial.  A  screw  stop  prevents  tbe  movable  piece  from 
pasaing  beyond  :i  certain  limit.  The  whole  of  the  mechanism 
U  fixed  on  the  cover  of  the  box  in  such  a  manner  us  to  be 
readily  accesiiiblo,  and  the  eensiiiveness  is  such  that  a 
momenUry  intensity  of  current  of  at  least  350  amjieros  it 
necessary  to  csiusa  the  index  to  move. 

Personal. — Prof,  von  Uelmboltx,  who  recently  re- 
turned from  a  visit  to  tbe  Chicago  Exhibition  as  the  official 
ret>re«eDUtive  of  Oermaoy.  ww  bom  at  Potadam  in  1S2I. 
QSs  earljr  dieeoveries  were  mostly  confloed  to  mieroecopy 
and  (ermentetion.  though  his  wide  leuniog  soon  made 
itaelf  felt  in  all  bnnobes  ol  wieiice.     His  great  inveutioo 


was  perhaps  Uie  ophthalmoscope,  the  discovery  of  which,  in 
1851,  caused  sensation  in  tbe  sciemilic  world,  and  hu  beoo 
tbe  means  of  saving  tbe  eyesight  of  thousands.  In  ISTl 
he  took  the  chair  of  physics  at  the  University  of  Berlin, 
where  most  of  bis  electrical  researches  were  carried  out ; 
and  in  1887  he  accepted  as  welt  the  control  o(  tbe  neiF 
[ihyiiico-tochnicAl  institution  in  Boriin,  which  was  founded 
chiefly  by  the  late  Dr.  Werner  von  Siemens. 

"  naobine  Drawing."— We  have  received  a  copy  of 
"Machine  Drawing,"  a  book  intended  for  the  use  of 
students  in  science  and  technical  schools  and  colleges.  Tbe 
work,  the  authors  of  which  are  Messrs.  T.  Jones.  M.I.M^, 
and  T.  Gilbert  Jones,  Wh.Sc,  comprises  40  plates  of 
machine  details,  with  descriptive  letterpress  and  numerous 
perspective  illustrations.  Exercises  are  given  requiring 
the  student  lo  test  bis  power  of  making  original 
drawings  by  deducing  from  the  complete  views  given 
others  which  are  not  contained  in  tbe  book.  For  this  pur- 
pose the  descriptive  letler|>ress  and  notes  and  exercises 
provided  with  each  drawing,  and  the  pers|wctive  tllustra- 
tions,  will  prove  of  great  assistance.  The  book,  which  it 
publiiibed  by  tbe  authors  at  27,  Bar  ton -street,  Moss  Side, 
Manchester,  should  be  of  value  to  the  large  section  of 
students  to  whom  it  appeaK 

Lightningr  Conductors. — A  danger  incurred  in  fixiiig 
lightning  conductors,  in  the  ordinary  fasblOD,  to  high 
chimneys  is  pointei)  out  by  a  correspondent.  Owing  to 
impurities  in  the  coat,  gases  are  given  off  iu  tlie  smoko 
from  the  lires  below,  and  which  are  said  IO  oxidise  tbe 
lightning  bar,  and  so  eat  completely  through  the  rod,  or 
materially  reduce  its  section.  In  order  to  avoid  aocidents 
from  the  above  cause,  a  metbod  has  been  adopted  at  some 
works  in  Germany  of  surrounding  the  metal  bar  in  a  system 
of  glues  tubes,  the  space  between  tbe  glass  and  metal  being 
filled  up  by  a  special  kind  of  cement.  Tbe  upper  end  of 
tbe  highest  tube  is  sealed  hermetically,  allowing  only  the 
platinum  point  of  the  bar  to  project.  The  glass  not  being 
ausceg)til>le  to  chemical  action,  either  from  smoke  or 
atmospheric  conditions,  protects  the  lightning  rod  from 
being  eaten  through  or  diminished  in  section  by  oxidation. 

Eleotrioal  Train  Staff  Working.— From  a  recent 
return  embodied  in  tbe  Blue  book  on  "Railway  Sigual 
Arrangemenla  and  Systems  of  Working,"  we  learn  that  out 
of  a  totftl  distance  of  1,34G  miles  of  single  line  in  England 
and  Wales,  1,020  miles,  or  nearly  one  quarter,  are  operated 
upon  some  approved  electrical  train  staff  or  tablet  system, 
such,  for  instance,  as  that  devUed  by  Mr.  F.  W.  Webb, 
chief  mechanical  engineer  of  the  London  and  North- 
western Railway,  io  conjunction  with  Mr.  Thompson,  the 
company's  signal  engineer.  The  Cambrian  leads  the  van 
in  this  direction  with  171  miles,  tbe  Great  Western  hits 
143,  the  Midland  106,  the  North- Western  103,  and  tbe 
Soutb-WesterD  88.  In  Scotland,  out  of  1,658  miles  of 
single  line,  480  are  worked  in  this  way  :  the  Caledonian 
having  as  much  as  2S0  miles  alone,  and  the  North  British 
105.  The  proportion  in  Ireland  is  still  greater,  out  of 
2,340  miles  open  for  traffic,  995,  or  nearly  half,  being 
worked  with  electrical  train  stafTs- 

The  QoTomment  and  tbe  Telephones. — The 
London  coneHpundent  of  ^  Manchester  paper  learna  that 
the  Postmaster-Oeneral  may  not  improbably  consent  to  the 
appointment  of  a  parliamentary  committee  to  consider  and 
re[iort  upon  the  proposed  arrangements  between  tbe  Poet 
O^ce  and  the  National  Telephone  Com|NUiy,  and  generally 
on  the  future  policy  of  the  Goveniment  in  regard  to  the 
extension  of  the  telephone  servicft  The  reasons  for  this 
change  of  attitude  on  the  part  of  the  Poet  Offtoe  ere  said  to 
be  the  facts  that  the  movement  for  the  muntaptlisetion  of 
the  telephones  has  been  gaining  In  strengtii,  and  that  the 
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m  for  the  corporatioDs  wu  not  heard  before  the  Select 
Committee  on  whoM  report  the  policy  of  tbe  l&tc  Govern- 
ment wu  framed.  But  tbaro  is  dao  nnderstood  to  be  a 
desire  on  tbe  pitrt  of  tbo  poetAl  Aulborities  to  con«ii)er  tbo 
qnection  o(  Stnto  acquisition,  to  wbicb  tbe  period  that  bas 
DOW  been  reitched  in  tbe  license  of  tbe  National  Tetepbone 
Company  had  }>iveii  a  present  intoreHt  unil  importance. 
An    Important    Bleetrio    Railway    Trial.— The 

L  BUiagors  of  Ibe  Intramural  K!e<:lric  Railway  at  the 
QueaKO  Exhibition  having  felt  that  trains  much  heavier 
and  loDger  than  ire  ordinarily  run  oould  bo  operated, 
recently  made  a  trial  to  prove  tJut  this  was  the  fact.  Mr. 
W.  E.  Bakor,  manager  of  the  Intramural  line,  late  at  night 

I  itarted  out  a  train  composed  of  one  live  motor  car,  two 
still  motor  cars,  and  nine  empty  car*,  weighing  in  all  about 
196  too*.  This  heavy  train  was  pulled  along,  spparently, 
without  efTort,  even  when  it  turned  tfao  loopa  at  cither  end 
of  the  line,  each  of  which  hat  a  radimt  of  over  lOOft.  On 
the  following  day,  which  was  Uailroad  Osy,  invitations 
were  issued  to  the  railway  magnates  nMomblcd  at  the 
flxhibition,  and  a  train  of  eight  car*  (one  motor  car  and 

■  feeron  trailers)  was  provided.  The  train  was  loaded  to  its 
fullest  ca{KK:jty,  no  lots  than  SOO  persons  beinf;  carried. 
The  motors  ran  smoothly  at  their  maximum  speed,  and  the 
tot  was  satisfactory  in  every  respect.  The  weight  of  the 
train  can  be  conservatively  estimated  at  212|r  tons. 

Cardiff  TnunwayB.— In  tbe  course  of  a  communi- 
cation to  a  CnnlifT  paper  with  r«gaTd  to  tbo  municipaltsa- 
tiOD   of  tbe  tramways,  Mr.  W.    N.    Colam   cautions    the 

ilDHabCTl  of  the  Corporation  afrainst  committing;  Lhem selves 
to  oi^Dtons  of  tbo  beet  motive  power  for  Cardiff  from  infor- 
mation they  may  have  gleaned  from  America.  He  states 
that  the  adoption  of  a  motor  for  American  streets  is  do 
guide,  but,  rather,  misleading,  as  to  what  could  be  tolerated 
in  KiiropG.  It  is  also  to  be  remembered,  he  remark;,  that 
the  spheres  of  useful  work  for  electricity  and  cable  are 
quite  distinct  and  separate,  and  this  is  evidenced  by  the 

,  fact  that  the  cablv  systom  has  just  been  installed  and  set  to 

'  work  in  the  two  most  imjiortant  streets  of  tlie  ITtiited 
States — vis.,  Broadway  and  Third-avenue.  New  York — 
whilst  systems  of   electric  haulage   are   very   frequently 

I  applied  under  different  conditions  of  traflic.  Mr.  Colam 
suggests  that  members  of  the  Corporation,  individually  or 
collectively,  should  mnkc  onfjuiries  as  to  tbe  conclusions 
arrived  at  on  this  all-important  question  by  the  cities  of 
Edinburgh,  Newcastle,  Cllasgow,  Birmingham,  and  London. 
A  N«w  Method  of  SuBponding  Hotora. — Among 
the  improvements  which  the  introduction  by  the  Clenoral 
Electric  Company  of  the  now  "O.  E.  SOD"  struet-car  motor 
bas  brought  into  street-railway  practice,  is  a  new  method 
of  suspending  the  motor  on  the  axle  and  the  truck, 
whereby  it  is  made  to  rest  upon  a  resilient  systom,  the 
weight  being  stipport4>d  at  a  point  immediately  below  the 
centre  of  gravity  of  tbe  motor  itself.    This  system  of  sus- 

jpeusion  isknown  as  the  cradle  suxiionsion.     Immediately 

I'Velow  the  armature  bearings  are  tj'unnioos  on  each  side  of 

'the  motor,  set  in  side  bars,  which  are  pivot«d  at  tbe 
front  to  a  special  casting,  and  supported  at  the  rear 
end  from  link  bars  bolted  to  the  truck  frame-  The 
(rout  special  casting  is  mounted  upon  six  springe,  two 
of  which  offer  resistance  to  [iressure  upwards,  and 
form  resistance  to  the  downward  pressure.  It  will 
tliui    be    seen    that    this   modification  is  of  significance 

[  Id  electric  railway  practice.  The  motor  being  set  upon  a 
Spring-like  cushion,  the  greater  i>art  of  tbe  dead-weight  is 
taken  off  the  axle  itself  and  is  more  evenly  distributed  to 
tli«  axle  bearings  and  that  part  of  Uie  truck  which  can 
better  stand  the  strain.  This,  iu  conjunction  with  tbo  ex- 
U-aordinary  UgbtoBw  of    the   motor,   means   economy   of 


track  maintenance  and  a  decrease  in  the  possibitily  of  acci- 
dent to  the  axles.  A  series  of  careful  tcaU  have  already 
showD  tbe  value  of  the  improvement,  which  [>romis69  to 
bocomp  penom!  where  the  "  O.  E,  fiOO  "  la  used. 

Electrical  Parifloation  of  Sewage.— Some  interest- 
ing sanitary  experiments  are  being  carried  out  at  Ilavro 
on  tbe  Hermite  system  in  connection  with  tbe  Exhibition 
of  Ily^iene.  This  system  is  bused  ujion  the  electrolysla  o( 
scawater.  The  electric  current  decorapoaes  tbe  chloride 
of  magneHium,  whilst  the  chloride  of  sodium  serves  as  a 
conductor.  The  result  is  a  liquid  disinfectant  of  great 
power.  It  is  almost  odourless,  leaves  no  residuum  when 
used  for  purjioses  of  fluabing,  and  is  perfectly  inoffenaive. 
Although  sea-water  renders  the  application  of  this  system 
considcnibly  chea[>er,  it  is  not  essential  to  it.  When  not 
procurable,  a  solution  of  chloride  of  mngncsinm  can  Im  used 
instead.  At  Havre,  M.  Ilcrniite  has  found  the  opjwrtunity 
foi  which  ho  has  long  been  waiting,  There  is  sea-water  in 
abundance,  and  an  enterprising  municipality.  A  central 
etation  has  boon  constructed, supplied  with  the  necessary  elec- 
trical  plant  and  convenient  tanks,  in  which  the  disinfectant  ie 
prepared  in  sufficient  quantities.  Tty  a  simple  arrangement 
of  pipes  and  ducts  this  is  distributCHi  through  the  streets 
like  water  or  gat.  It  can  also  be  laid  on  to  the  bousea, 
which,  when  once  supplied  with  the  disinfectant,  help  to 
purify  the  main  drain,  instead  of  adding,  as  is  nuw  the  case, 
to  the  general  contamination.  Sewage  thus  treated  has 
been  submitted  to  severe  examination,  but  French  bacteri- 
ologists are  said  to  have  sought  in  vain  for  those  micro- 
Bcopic  forms  of  life  which  wage  a  constant  war  with  tfas 
human  rikce.  If  all  that  the  French  sanitary  engineara 
claim  for  M.  Ueimite's  system  be  true,  great  improvemcot 
will  take  place  in  tbo  health  of  any  town  adopting  it.  It 
has  been  applied  to  the  (juartior  Saint-Frani^ois,  and  those 
who  have  seen  its  effect  have  been  deeply  impressed. 

Bleotriolty  Applied  to  Irrigation. — An  interesting 
•erics  of  experiments  in  the  way  of  irrigation  by  scwAgc  is 
being  conducted  by  Mr,  W.  S.  Freeman,  of  Otford.  The 
trials  are  being  made  on  a  irartion  of  Bougbton  Farm, 
Otford,  wbicb  has  been  placed  at  the  disposal  oE  tbe 
operator  by  Mr.  Greenlcos,  and  tbe  work  has  been  confined 
to  a  hop  ganlen  of  about  eight  acres  and  an  adjoining 
meadow  through  which  the  main  sewer  runs.  This  is  some 
distance  from  Mr.  Freeman's  works,  where  the  electricity  is 
generated  by  a  large  waterwheel  geared  t3  a  Crumptou 
machine  capable  of  working  up  to  1,250  volts  and 
l.'>  amperes.  From  bore  the  current  is  led  by  overhead 
wires  to  the  scene  of  operations,  where  n  6J-h.p.  motor 
works  a  3in.  centrifugal  pump  having  its  suction  pijie 
placed  into  the  sewage,  Attached  to  the  pump  is  a  series 
of  iron  pipes,  conveyed  on  stands  at  the  height  of  about 
30ft.  to  the  upper  end  of  the  hop  garden.  Through  this 
pipe  the  liquid  is  convoyed,  and  delivered  into  a  trench,  from 
which  there  are  tributary  trencbos  running  duwn  each  alloy 
and  diverleil  on  to  each  hill.  Tbe  delivery  of  sewage  by 
this  means  varies  from  3,000  to  5,000  gallons  per  hour, 
and  it  is  estimated  that  each  hill  rocoives  about  30  galloos 
of  liquid.  In  this  way  an  area  of  two  acres  wore  covered 
per  day,  with  tbe  assistance  of  two  labourers  only,  and  at 
tbe  nominal  cost  of  £\  per  acre,  or  Ijd.  per  ton  of  tewage. 
Previous  to  commencing  the  work  the  hope  to  be  treated 
bad  suffered  severely  from  the  drought,  the  loaves  having 
died  off,  and  tbe  bine  being  very  attenuated.  At  tbe 
present  time  the  plants  have  a  healthy  appesfance.  tbe  bine 
has  been  resuscitated,  and  in  place  o(  the  decayed  "  pin  " 
fresh  laterals  have  commenced  to  shoot  itronglj,  while  the 
loaves  are  fresh  and  sturdy.  During  t&e  last  day  or  two  of 
the  exporinients  the  sewage  was  diverted  into  channels 
formed  through  the  meadow  above  mentioned,  aud  the 
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I      beneflta    Hkelf  to  acemo   are  alreadj   mtnifest  in  tti« 
I       incrcawd  succulence  and  ttrength  of  the  putunge, 

I  Uagnats  lutd  Elsctrio  Carr«nt«, — Tbe  tbird  of  the 

I       Oilchriel  luctiiriw  at  iho  Anambly  UaK,  Mile  End-road,  was 
I      d«tiverod  la^t  week  by  Prof.  J.  A.  Fleming  on  "  Mugneta 
I       and  Electric  Currenu."    Tbe  oxy-hydroijeii   lantern   was 
I       brought   into   play  in   throwing  picture  ibadowa  of   the 
I       maffncla  and  other  3i|tparatus  in  oi>eration  U|>oii  the  aereeii. 
I       The  lecturer  atarted  by  exphtiaing  the  natural  nugnetiem 
I       of  the  "  Ioad«tone,"  which  ii  cberaicully  known  aa  magnetic 
oxide  of  iron,  and  abowed  that  it  waa  capable  of  transfer- 
ring ita  magnetic  properties  to  pieces  of  steel,  although  not 
to  soft  iron.  The  peuuliar  pro|>erties  of  n  b.-iluncud  magnetic 
needle  in  placing  iteolf  north  and  »onlh  were  next  illuatrated, 
and  likewise  the  *y«tera  upon  which  telegraphic  mossagei 
arc  sent  by  the  old  needle  ioalruments.     Auy  magnetiiied 
piece  of  fltoel  aospended  on  a  pivot  und  surrounded  by  a 
coil  of  wire  would  place  itself  at  right  angles  with  the  ooil 
so  soon  and  so  long  aa  a  current  of  electricity  was  allowed 
to  pass  through  the  coil.    Tbe  lecturer  demonstrated  by 
experimenta  the  (act  that  a  magnet  has  a  soul  as  well  as  a 
body,  and  showed  by  inmns  of  iron  filings  the  lities  of 
magnetic  force  flowing  around  a   ma};nelised   bar.     The 
galvanometer  was  then  introduced  m  preliminary  to  an 
ttxpUnation  of  tbe  meaning  of  galvanic  current*.     Itii  had 
a  very  loniitive  Thomson  rejecting  galvanometer  on  the 
operating-uble,  arranged  to  throw  a  spot  of  light  from  the 
lantern  on  tbe  screen.     This  invention,  it  was  explained, 
was  esiontjally  a  minute  mirror  fa6t«ncd  to  a  delicately- 
Busjunded    magnetic    noodle    swinging    inside   a   coil   of 
wire,  through  which  electric  currents  were  ]>aMO(i.     The 

(principle  on  which  cable  moesaKes  are  sent  across  the 
Atlantic  wits  described,  il  being  incidenlitlly  sUt«d  that 
tbe  aurora  borealis  had  a  onrious  effect  when  prosotil  in  the 
northern  skies  of  disturbing  tbe  swing  of  tbe  mugnulic 
needle.  It  was,  he  said,  bulievcd  that  the  aurora  were  elec 
trical  phenomena,  and  they  indicated  electrical  disturbances 
in  tbe  earth,  which  was  itself  a  big  magnet.  Next  came 
tbe  formation  of  artiBcial  magnets,  or  elec tromagn eta,  by 
sending  powerful  electric  currents  tbrougb  wire  coiled 
round  bun  of  soft  iron.  As  long  as  the  current  continued 
to  flow  the  iron  was  strongly  lai^notic,  but  this  property 
ceased  as  soon  as  the  current  was  stopped.  Having  thus 
obtained  magnetism  frooi  electricity,  the  lecturer  next 
reversed  tbe  jirocess,  and  obtained  electricity  from  tbe  act 
of  moving  a  magnet  in  and  oat  of  a  coil  of  wire.  Thm  led 
to  the  dynamo-electric  machines  of  the  present  day,  a 
sketch  of  which  was  given,  and  a  brief  description  of  the 
electric  light  and  other  modern  applications  of  electricity, 
In  conclusion,  portnuta  of  electrical  celebrities— the  brothers 
Siemena,  Edisoii,  Swao,  Kelvin,  Clerk-Maxwell,  and 
Faraday — were  thrown  on  tbe  screen. 

Combined  RotAry  nad  Direct  Cnrrent  Stntion.^ 
The  eloclriciiy  works  in  Btjckeuheim,  a  kind  of  suburb  of 
Frankforl-on-the-Maine,  poetess  various  features  of  more 
than  ordinary  interoet  Tbe  station  was  desifnied  to  deal 
with  both  lighting  and  motive  power,  Bockenheim  con- 
taining many  large  and  small  industrial  works  requiring 
motive  power.  A  lengthy  illustrated  description  of  the 
station,  which  was  built  and  equipped  by  Messrs.  Lahmeyor 
and  Co.,  IB  given  by  Mr.  K.  Up{>enborn  in  tbe  Ekk-tnUeh- 
nudif  Zeiixknft  of  October  27,  The  station  supplies  the 
town  with  two  currents — one  is  a  hightonsion  rotiry  cur- 
rent, and  the  other  a  low-teniion  continuous  current.  The 
E.M.F.  of  the  former,  which  is  used  for  the  operation  of 
motors,  is  f>CO  rolu ;  that  of  tbe  latter  has  a  pressure  of 
1  lOrolta,  and  is  employed  fui  lighting  and  for  the  energising 
of  electromoton  of  snuU  power,  as,  for  insUnce,  up  to  3  b.p. 
The  plant  comprises  two  water-tubo  boilers  by  Stmonis  and 


lanz,  of  Fraokfort-on-the-Maine,  and  eonstructed  for  a 
working  pressure  of  up  to  ISOlb.,  and  provision  is  made 
for  the  laying;  down  of  two  additional  boilers.  There  are 
two  engines  of  tbe  horizontal  tandem  oompound  condensing 
type,  by  Messrs.  Pokorny  and  Wiitekind,  of  Bockenheim, 
giving  250  h  p.  when  running  at  96-100  revolutions,  and 
capable  of  also  working  non-condeosing.  Each  engine  is 
oo'jpled  direct  to  a  low-tension  rotary-current  maohino, 
these  dynamos  having  the  same  arrangomont  as  thuse  of 
the  Brown  typo  used  in  tbe  Laiiff  on -Frankfort  plant.  These 
machines  at  100  revolutions  and  80  alternations  giro 
80  volts  terminal  pressure,  and  their  output  amounts  to 
130  kilowatt*,  or  about  200  h,p.  From  the  flywheels  of  the 
engines  are  driven  by  belts  two  Lahmeyer  direct-current 
dynamos  yielding  110  to  U>0  volts  at  tJic  terminals,  and 
an  out  turn  each  of  about  83  kilowatts.  These  machines  ser^'e 
partly  lo  excite  the  rotary  current  dynamoa  and  partly  to 
charge  accumulators,  and  to  supply  continuous  current  to 
the  surrounding  district.  In  order  to  allow  both  of  the 
continuous -current  dynamos  to  feed  into  the  continuous- 
current  network,  and  yet  to  have  available  the  extra 
pressure  necessary  in  the  chaining  of  the  accumulators,  an 
auxiliary  dynamo  lias  been  brought  into  requiaitton,  this 
being  direct  coupled  to  a  rotary-current  motor.  The  con- 
tinuous-current network  is  irraDged  on  tbe  twowire  system. 
Connected  on  one  side  of  the  cootinuoua-current  omnibus 
bara  are  the  two  dynamos  and  the  battery  of  aocumulaturs, 
and  on  the  other  side  Ihe  feeding  mains  o(  tbe  eontiauoii&- 
Gurrcnt  network.  The  battery,  by  means  of  a  double-cell 
switch,  stands  in  connection  on  tbe  one  band  with  tbe 
omnibus  bars,  and  on  the  other  vritb  the  dynamos.  The 
battery  comprises  64  Tudor  cells,  having  a  capacity  of  430 
ampere-hours.  With  regard  lo  the  rotary-current  dynamos, 
the  current  is  conveyed  to  the  twitcbboard,  And  it  then 
passes  through  three  safety  fuses  and  an  ammeter,  and  by 
moans  of  three  switches  it  reaches  the  low-teusioo  rotary- 
current  omnibus  bars.  Tbese  dynamos  are  put  in  circuit 
through  a  voltmeter,  voltmeter  switch,  and  a  "  phase " 
indicator.  The  latter  consists  of  three  pairs  of  incaudesoent 
lamps  in  series,  which  on  the  one  side  are  connected  to  tbe 
three  omnibus  ban,  and  which  on  the  othur  con  bo  put  in 
connection  by  a  tri|>le  switch  with  tbe  rotary- current 
machine  to  be  placed  in  circuit.  On  the  insertion 
of  A  rotary  •  current  machine,  its  tension  ia  ftt 
first  brought  to  the  tame  pressure  as  that  ot  tbo 
omnibus  bars,  U|>on  this  the  phase  lamfMi  are  put  into 
communication  with  tbe  machine.  When  this  is  done,  the 
disturbances  duo  to  the  alternating  lighting  up  of  the  three 
lamps  show  themselves.  The  spoetl  of  the  machine  to  be 
put  into  circuit  is  then  regulated  until  the  disturbanees 
cease  and  the  equal  phase  is  present.  This  is  ascertained 
by  the  complete  extinguishment  of  the  lamps.  If  this  ia 
attained,  tbe  machine  can  be  inserted,  and  the  synchronism 
of  both  machines  is  maintained  stea^lily  with  a  certain 
power.  Three  conductors  are  led  from  the  low-tousion 
omnibus  bars  to  two  converters,  which  transform  the  current 
from  80  volts  to  about  700  volta.  Fnm  tbo  secondary 
windings  the  three  conductors  pass  to  a  switch,  safety  fuse, 
and  to  tbe  higb-tension  omnibus  bars,  which  ore  connected 
by  safety  fuses  to  tbo  feeding  mains.  In  the  interior  of  tbe 
town  the  cables  for  both  direct  and  rotary  current  are  laid 
underground.  They  are  of  the  Felten  and  Guilleaume  iron- 
armoured  lead  cable  type,  those  for  tbe  rotary  ciuretit  being 
triple  concentric,  and  for  the  continuous  current  simple 
cables  are  used.  Ouuide  the  town  overhead  wires  are  used. 
The  rotary-current  unnyncbronous  motors  energised  from 
the  uetwork^-and  of  tbe  whole  400  h.p.  in  the  local  factories 
no  less  than  200  h.p.  u*  supplied  from  it — ore  oper»led 
dirwi  from  the  higb-tension  mains. 
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BLECTBIC  SUPPLY  COMPANIES.— I. 

(Coniinwd  from  page  S74.) 

WESTMINSTER    ELECTRIC    SUPPLY-DAVIE3    STREET 
STATION. 

The  third  uid  Isi^est  ceninU  electric  Btalion  of  the 
WwlminfUr  Eleetrie  Sup(>ly  Corporation  is  (ituftted  ut 
th«  top  of  DaviM-atreet,  Berkele^-aqu&ra,  W.  Tbo  atation 
occapio*  tho  grantor  mrt  u(  a  rually  fine  pile  of  red  brick 
builaiogs,  in  the  raouorn  Victorian  ntyle,  doniiiuited  by  a 
tail  and  welt-i>ruportioDC<l  chimney,  frooa  which  floats  con- 
tinnoittly  »  light  cloud  of  steam,  for  the  engines  here 
«lfaaiut  uto  the  air.  Seta  of  chambera  and  shops  occupy 
the  rest  of  thb  building,  and  the  stalioa  is  reached  throu};h 
two  |^t«vrays  with  wroughviroii  K^tc^a,  wbtle  the  oii^ueei''a 
booM  form*  |iart  of  the  same  block. 
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Lewi  ItUanini  >(  Ki'elailon-iiUoo, 

The  resident  engineer,  Ur  Llewellyn  Poster,  is  the 
earliest  of  tboee  who  joined  the  engiiincring  staff  of 
tlie  Westminster  Corpurutiun.  The  first  start  of  elec- 
tric supply  in  Westminster,  it  will  be  remombored, 
was  made  \\,  Dacrc-streot,  where  plant  for  lighting 
the  block  of  buildings  including  Victoria  -  oianoioiis 
and  the  Membon-maosions  was  erected  in  18S9.  The 
nlant  there  need  was  supplied  by  Messrs.  Crompton,  and 
Nir.  Foster  took  command,  having  then  just  returned  from 
electric  pioiieering  in  Australia  to  devote  himself  to  central- 
station  work  in  London. 

There  is  not  another  more  interesting  station  in  its  line 
.that  could  occupy  the  attention  of  the  electrical  engineer. 


Davies-ctieet  station  ia,  we  can  easily  imagine,  the  pride  o( 
Prof.  Kennedy's  heart,  and  the  engineer  in -charge  seems  to 
feel  the  same  sentiments.  The  daily  maximum  oQtpal  is 
now  over  6,000  amperes,  and  the  t«tsl  number  of  lampe 
supplied  from  this  station  is  now  (in  October,  i89S)  $3,fS00 
8.e.p.  lamps.  And  still  the  demand  keeps  increasing  in  « 
degree  beyond  that  even  anticipated  in  this  inHuontial 
district,  so  that  the  addition  of  a  new  $&Oh.p.  s«t  of 
engine  and  dynamo,  which  has  jiut  been  put  down, 
comes  none  too  soon. 

The  district  of  Hup[)ly  comprises  tbe  fashionable  West- 
end  quarter  known  us  Mayfair,  and  extends  along  Oxford- 
street,  from  the  Circus  to  the  Marble  Arch,  and  from  Park- 
iane  along  Piccadilly  as  far  as  Bond-street^  then  up  Old 
Bond  street  and  Conduit  street  into  Kegent-strect  In 
Ox  ford -street  it  is  the  south  side  only  that  is  supplie'l 
by  the  Westminster  Coriwrntioti,  tho  north  side  falling 
within  tho  district  of  the  Metropolitan  Comjxiny. 

The  staff  at  Daviea-street  is  com[H>sc<l  as  follows : 
resident  engineer,  Llewellyn  T.  Foster ;  second  engineer, 
H.  Howard  Baker ;  third  engineer,  O.  Horley.  The  working 
staff  comprises  18  men— viz.,  an  engine  staff  of  two 
switchboard  attendants,  one  battery  attendant,  two  head 
driven,  two  assistant  drivers,  and  two  cleaners ;  and 
boiler  staff  incluiiing  throe  he^d  stokors,  two  awistant  and 
two  coal-trimmers ;  tbe  remainder  comprise  carpenter,  store- 
keeper and  clerk. 

Station. — Daviea-streot  station  was  opened  on  Nfarch  25, 
1891,  with  four  engines  iind  dynumos— two  80  b.p.  and  two 
ilO  h.p.,  tho  two  80-h.p.  Willans  engines  with  Cromptoa 
dynamos  being  those  removed  from  the  Dacre-street  station. 
The  building  was  designed  by  Mr.  Peach,  the  same  archi- 
tect as  for  the  other  Westminster  statious,  and  vrms  built 
by  Messrs.  Ilolliday  and  Greenwood,  of  Lou ghbwroogh- road, 
Brixton.  The  supply  of  current  was  commoncM  with 
1,500  lamps  connected,  tbe  engine  power  being  440  b.p. 
During  the  building  oi>erationii,  the  plant  was  run  under  a 
wooden  shed  with  a  temporary  chimney,  and,  in  fact,  the 
premises  havo  only  been  completely  finisbed  last  year. 
There  are  now  U  engines — six  200  h.p,  and  one  S.W  b.p. 
sets  having  since  been  added,  making  a  total  of  2,000  h.p. 

Tbe  engine  room  is  an  exceedingly  fine  one — size,  SOtt. 
long  by  47ft.  wide,  very  high  and  open,  and  covered  with 
a  glass  roof.  The  height  gives  corresponding  coolness  and 
freshness,  and  the  glass  roof  is  of  great  advantage  in 
gauging  the  probable  weather.  When  darkness  falls  the 
load  frequently  goes  up  from  800  amperes  to  4,000  amperes 
in  20  minutes,  and  in  times  of  snowstorm  or  shifting  fog 
the  load  will  frequently  rise  2.000  amperes  or  more  tn  fire 
or  six  minutes ;  and  as  tbe  gathering  gloom  can  be  seen 
through  the  roof  by  the  engine-men,  no  time  is  to«t  in 
starting  enginea. 

In  entering  the  station  one  walks  straight  into  tho  engine- 
room  from  the  carriageway,  down  a  flight  of  stops  to  the 
engines  oi  up  a  few  steps  to  tho  switchboard.  A  staging  is 
erected  at  the  near  end  for  carts  to  unload, a  10-ton  travelling 
cmne  carrying  the  load  to  any  desired  spot.  Tbe  present 
line  of  engines  and  dynamos  occupies  tbo  whole  of  the  left 
side  of  the  engine- room,  and  the  new  400-h.p.  engine  is  placed 
at  tho  further  end  to  the  right.  Foundations  f»r  a  secoud 
400-h.p.  engine  are  already  laid,  and  there  ia  room  in  all 
for  eight  or  even  nine  more  such  eete  to  complete  thia 
second  line  of  engines. 

BoiLKRS. — Tbe  boiler-room  is  2Et.  lower  than  tbo  engine- 
room.  Its  sixe  is  7'2ft.  by  '13ft-,  and  tbe  accumulator- room 
is  above,  of  tbo  same  sisie,  on  concrete  Hoor  carriod  on 
girders. 

There  arc  seven  boilers — five  Davey-Paxmau  modiBed 
marine-typo  boilers  (steel  boilers  1 2(t  long  by  8ft.  dtamstar), 
as  at  Eccleston- place,  and  two  Fraior  boiler*  of  similar 
type.  The  grate  surface  of  each  is  about  30  square  foet, 
and  they  evaporate  5,0001b.  of  water  per  hour.  The  feed- 
water  is  pumped  througb  two  feed-water  beaten  before 
reaching  the  boilers.  The  working  preaaura  is  1601b.,  for 
which  tne  boilers  are  designed. 

Tbe  same  arrangements  of  weighing  coal  (on  weighbridge 
and  balance)  and  of  measuring  feed-water  by  water  are  here 
employed  as  at  Eccleston -place,  and  the  same  kind  of  coal — 
best  Welsh  smokeless — is  used.  The  piping  also  is  similar, 
steel  pipes  with  copper  bends,  Sid.  diameter,  all  slung  from 
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bm^eb  above  to  allow  of  easy  ex|Hii$ion.     A  coupleU 
doaU«  iteam  service  to  each  engine  in  given, 

The  cbitcney  *haf t  it  160(t.  high,  lift,  ftquaro  at  buo, 
and  8ft.  »quan]  at  the  to^ 

ENGlMEit  AND  Dtnahos.— Willana  engines  are  insUlled 
tbroogfaout,  compound  and  non-condeDsiiig. 

Two  80-h.p.  engines  run  the  balancinc  raachinea. 

Two  HO-bp.  engines  come  next,  for  the  fint  t«l  of 
225-volt  dynamos.  Them  engine*  tvero  specially  made  for 
thinslatioii.andninat  170  revolutions  with  extra  long  strohe. 

Next,  there  are  six  200-b.p.  engines  driving  Crompton 
and  Elwell-Parkor  dynamos,  and,  lastly, one  350  b.p.WillanB 
three-liDe  compound,  stiengthened. 

The  dynamos  comprise  two  Crompton  two-ixile  dynamos 
of  4&-kilovatt  capacity— the  balancing  macmnen— giving 
120  volts  ajid  375  um|iere*.  The  next  group  are  two 
Elwell-Parker  (E.C.C.)  (our  imie  macbincs,  giving  85  kilo- 
watte — 220  volU  an<l  300  atuperot  (working  usually  up  to 
350  ami>ere!i).  Of  thesixeeteof  200  b.p.,  two  are  Crompton 
four  pole  m.ichincs,  112  kilowatts  (225  V.  and  500  A.),  and 
four  are  K,O.C  two*pole  dynamoti  of  the  same  capacity — 
very  good  working  machines— which  in  practice  give  with- 
out trouble  almost  any  outpnl  thul  the  cnKino  can  generate. 

The  360'h.p.  engine  driven  a  La limer  Clark  Muirhead 
dynamo  of  22t}  kilowatt*  (1.00(1  ampere*  at  22ft  volt*). 
ThiK  set  has  been  tented  ;it  the  inukcrB'  .'it  full  power,  and 
gave  8t  jicr  cent,  combined  efficiency.  This  dynamo  is 
remarkable  as  having  the  highest  efliciency  of  any  machine 
of  similar  large  output  by  these  makers  :  the  shunt 
current  is  9*5  amperes  at  a  full  output  of  1,000  amperes. 

Oopper-gauiie  dynamo  brushes  are  used  througbout,  and 
sight-feed  lubricators  are  fitted  to  all  bearings,  the  nil  being 
used  again  and  again  after  being  liltered. 

It  will  be  seen  that  there  is  an  excellent  selectioa  of  xub- 
divided  uniU  at  this  station — any  power  from  ISO  h.p.  up 
to  2,000  h.p.  can  bo  niii  at  almost  full  load.  Very 
particular  attention  is  paid  to  this  point—the  great 
aim  of  the  ongineer-in-ehai^e  is  always  to  tun  the 
engines  at  full  load  as  long  a  time  as  possible.  Con- 
tinued care  in  this  direction  often  makes  the  difTerence 
betweeo  running  tbe  plant  at  50  per  cent,  and  at  G5  to  TO 
f>tT  cent,  efficiency — a  dilTeience  that  soon  thowa  with  an 
output  of  some  thousaii.la  ol  umpeiee.  An  illustration 
will  show  how  careful  are  the  engineers  at  the  station. 
At  about  1 1  o'clock  at  nigbt  the  lu^d  i*  generally  l.GOO  to 
1,700  amperes,  and  at  11.30  it  has  dropped  to  1,400 
amperes ;  tbis  latt«r  load  can  just  be  taken  by  the  two 
slow-apeed  engines,  therefore  the  200-h.p.  engines  are  shut 
down  directly  the  load  falls  to  tbis  point,  and  the  two 
smallu'  engines  take  up  the  load  and  work  for  a  certain 
time  at  foil  efficiency.  The  same  consideration  of  high 
efficiency  by  running  at  full  load  governs  all  tbo  com- 
binations as  far  as  il  is  |KM.^ilJle  to  accomplish.  It  is  not 
ooat«ai^ted  to  use  larger  units  th»n  350  b.p.  on  the 
Westminder  system. 

SwiTi:  iiBOARD. — ^Thore  are  seven  feeders  going  from  the 
■witcbboard  to  Ox  ford  street,  Mount-street,  Cur  son -street, 
Arlington  street,  Grafton -street.  Bond-street,  and  IlsTiover- 
square.  The  switchboard  is  of  the  same  type  as  those  in 
use  at  the  other  *tations.     Automatic  magnetic  cutouts  are 

f provided  for  every  dynamo.  The  board  is  fitted  with  its 
itll  complement  of  voltmeters,  but  in  practice  the  pres- 
sure is  r<uid  on  a  pair  of  voltmeters  placed  on  the  gallery 
rails  in  front,  carefully  calibrated  every  week.  The  pres- 
ture  at  the  feeding  points  is  so  regulated  that  consumoiii 
get  100  volts  at  tbeir  lamps. 

AccTMVi.ATORS. — The  battery  of  accumulators  is  of  tbe 
same  kind  as  at  the  other  Wcslminster  stations — two  sets 
of  1^6  Crompton -Uo well  500  ampere-hour  cells,  of  which 
12  are  regulating  cells.  There  are  also  four  "milking" 
cells  to  each  set.  The  latter,  it  may  be  mentioned,  are 
cells  kept  charged  in  constant  readiness  to  be  put  on  to 
any  defective  cell,  and  bring  it  rapidly  up  to  full  potential. 

At  Davies  street  there  have  been  certain  imiirovements 
and  perfected  arrangements  lately  introduced  by  the  resi- 
dent engineer,  Mr.  Fo«tei,  to  which  some  sgieciul  ailontion 
may  be  directed.  Users  of  accuranliitora  generally,  and 
■tation  engiuucrswhere  batteries  arc  employed  in  particular, 
will  be  interested  in  these  details  of  battery  maintenance. 


We  may  first,  however,  describe  the  manner  in  which  tbe 
cells  ;ire  washed  out  while  in  use.  All  secondary  batteries 
bave  a  certain  tendeticy  to  short-circuit  by  tbe  fall  of  dirt 
or  acdiraent.  The  whole  battery  is  regularly  washed  out 
three  times  a  year,  and  this  operation  is  s»  arranged  that 
it  can  be  done  while  the  cells  are  in  operation  and  with  a 
minimum  waste  of  acid.  The  apparatus  consists  of  an 
acid-pump  and  two  lead  tanks,  These  tanks  are  placed 
BO  that  one  overflows  into  the  other,  tbe  last,  if  necessary, 
into  a  lead  aink  leading  to  tbe  drains.  When  tbe  cells  are 
to  be  washed,  an  extra  supply  of  arid  at  the  ordinary 
■pocific  gravity  is  mixed  in  the  lower  tank.  The  cell  to  be 
cleaned  is  stirred  up  well  and  the  muddy  acid  is  siphoned 
off  to  the  first  Unk,  while  more  clear  acid  is  pumped  in 
from  tbe  second  tank.  The  rouddy  acid  siphoned  ofi 
|iasses  tbi-ougb  two  filters — one  of  copper  gauxe  and  tbe 
other  of  two  thicknesses  of  the  beat  flannel.  The  acid  is 
already  fairly  clear  in  the  first  tank,  where  the  rest  of  the 
dirt  settles  as  tbo  clear  acid  rises  and  overflows  into  the 
second  tank  ;  from  bore  it  goes  once  more  to  wash  out  and 
fill  up  a  second  accumulator  cell,  and  ao  on  for  the  whole 
battery.  The  cells  can  thus  be  washed  out  while  in  use  ; 
the  acid  is  used  again  and  again  ;  the  plates  are  but  little 
exposed  to  the  air,  or  washed  by  water  oidy.  The  last 
two  eorulitions  are  very  necessary  to  keep  the  [)lates  in 
really  good  condition  ;  if  exposed  to  the  air  the  charged 
plates  rajtidly  beat  and  disintegrate  by  occlusion  of  gas,  and 
if  washed  by  water  alone  tbe  plates  have  a  tendency  to 
sulphate.  Apart  from  this,  the  comparative  ease  and 
economy  of  washing  show  this  to  be  the  best  method  of 
cleaning  the  cells. 

Tbe  improvement  mentioned  above  relates  to  the 
seiiarators  of  the  accumulator  plates.  Battery  plates 
recjuire  to  be  firmly  kept  apart  at  a  constant  disUnce 
by  separators  made  of  some  substance  not  affected  by 
the  acid,  Ebonite  or  xylonite  are  the  materials  usually 
supplied,  hut  they  are  curiously  uneven  in  the  quality  of 
resistance  to  tbe  action  of  acid,  and  sometimes  become 
gradually  eaten  away  till  they  no  longer  can  support  the 
weight  of  the  plates.  Again,  tbe  mud  which  fails  clogs 
in  the  interstices,  and  lends  to  short-circuit  tbe  cell,  instead 
of  tending  to  drop  away  from  all  possibility  of  contact. 
Moreover,  negative  and  positive  plates  toTich  on  tbe  same 
separator  in  the  old  form,  and  the  slightest  coating  of  mud 
leads  to  some  discharge,  and  eventually  to  a  bad  short- 
circuit. 

The  improved  separator  is  made  of  glared  vitrified 
earthenware  in  short  lengths,  sufficient  to  hold  four  plates. 


Iniptored  ltat(<rr-pU[«  Sspuilor. 

The  sides  are  so  fashioned  as  to  throw  off  any  coating  of 
mud  that  may  fall.  These  separators  are  placed  on  the 
bottom  of  tbe  ceil  end  to  end-  Two  rows  carry  one  kind 
of  plate  only — say,  the  negatives  :  another  two  rows  carry 
the  positives,  and  there  is  thus  no  [lossihility  of  connection 
between  them.  They  are  easy  to  (ix,  move,  or  clean,  and  are, 
of  course,  impervious  to  the  acid,  while  as  they  are  made  in 
short  lengths  they  do  not  easily  break.  These  separators  are 
kept  apart  at  the  right  distance  in  a  very  simple  manner 
by  strips  of  window  glass  placed  between  them.  The 
bottom  of  the  colls  now  generally  in  use  are  covered  with 
pure  rubber  sheet  ;  this  is  costly,  and  is  also  troublesome 
to  clean.  The  stHjn  of  window  glass  which  lake  their 
place  with  the  improved  separator  are  cheap,  and  can 
easily  be  brushed  or  washed  clean.  Tbo  plates  are  kept 
apart  from  each  other  by  three  glass  tubes.  Altogether 
this  arrartgement  seem*  a  sensible  and  practical  improve- 
ment, and  we  shall  expect  to  see  it  widely  adopted. 

In  the  station  every  care  has  been  taken  for  the  comfort 
of  the  working  stutT.  They  have  a  mess-room,  complete  with 
bunkeia  and  n  kitchen  range.  Mr.  Foster  has  also  opened 
a  reailing-room  and  library,  which  the  men  use  after  work- 
ing hours,  and  which  contain  the  daily  papers,  technical 
IMipeis,  and  technical  books. 

(To  be  amhnttfd.) 
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MOTOR  GEARING  POR  ELECTRIC  TRAMCARS 


Id  discuHting  th»  qiiMtion  of  motor  jEOan  for  electric 
traction  piirponne,  the  term  "geuing"tB  beat  taken  in  its 
widest  powibia  sonee  as  implying  u  mochaiit'cal  connection 
between  the  motor  spindle  and  cat  or  tnick  iixle  Perhaps, 
fortunately  in  this  c&«e,  it  is  quite  possible  to  do  *ti  by 
reason  of  the  va^ue  meanings  usually  attached  to  the  word 
"  gear,"  which  is  made  to  imply  not  only  a  system  of 
meohantuu  to  incre^iie  or  decreate  the  speed  of  the  second 
notion  Khaft  A*  ooiQparod  with  that  of  the  prime  mover, 
but  also  the  simple  connoctions  between  ilrivinj;  and  driven 
axles  running  at  tho  same  angular  velocity.  There  are, 
that  is,  three  possible  methods  of  gearing — tncreaaiug, 
decreasing,  or  preserving  the  same  speed  ;  in  engineering 
languags — gearing  up,  down,  or  level. 

When  applied  to  street  tramway  traction  by  moans  o( 
electric  motors,  the  possibilities  of  gearing  are  seen  to  be 
limited  at  once,  so  far  as  this  country  is  concerned,  in  the 
first  place,  by  the  restriction  placed  by  the  Board  of  Trade 
upon  the  vofooity  of  street  trafBc^that  is,  upon  the  speed 
in  revolutions  per  minute  of  the  tramcar  axte,  from  60  to 
130  revolutions  being  practically  the  limits  within  which  it 
it  penniasible  to  work. 

The  average  power  which  is  required  to  keep  a  car  in 
motion  is  uot  very  great ;  at  the  outside,  on  bad  roads  with 
heavy  grades  and  a  full  load  of  passengers,  it  should  not 
exceed  13  b.ii.  to  20  b.p.,  whilst  on  ordin^try  lines  it  will 
not  reiuh  half  this  amount.  Evcu  with  a  50-b.p.  motor, 
however,  the  speed  of  motor  ar1e  tuually  employed  is 
much  in  excess  of  that  named  as  practically  the  faighost 
limit  of  the  car  axle,  and  therefore  the  gearing  or  connec- 
tion between  the  two  axles  has  hitherto  been  designed,  as 
a  rule,  for  decrease  of  sjieed. 

This  may  be  largely  due  to  the  fact  that  electric  motors 
were  at  firat  machines  built  with  armatures  designed  to  run 
ikt  high  speeds  in  a  weak  magnelic  field,  and  although  s 
brief  examination  into  the  development  of  electric  tramway 
motors  generally  will  be  found  to  show  continual  progress 
towards  a  reduction  in  armature  speed,  combined  with 
Increased  strength  of  magnetic  6ela,  for  similar  outputs, 
we  are  not  yel  sufficiently  advanced  (if,  indeed,  it  should 
prove  actually  possible)  to  secure  quite  as  great  an  elec 
tricai  efBciency  in  these  latter  tyiiea  as  iu  the  former  ones. 
The  total  or  commercial  efficiency  may  not,  however,  differ 
very  materially  in  the  two  cases,  because  the  loss  in  motor 
efficioticy  is  to  a  large  extent  made  up  by  the  gain  secured 
when  mechanical  gearing  between  the  motor  and  car  axles 
can  be  avoided. 

The  limitations  of  speed  attainable  by  the  car  axle  are  of 
course  easily  reckoned,  but  it  may  be  useful  to  set  them  out 
in  tabular  form  to  serve  as  a  reference,  and  thereby  save 
trouble  of  calculation.  The  following  table  therefore  shows 
the  number  of  revolutions  per  minute  of  a  given  size  of 
wheel  at  ditTerent  horisont^  velocities. 
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The  diagram  shows  these  limits  in  a  graphic  form,  the 
dotted  lines  rcp[;)seDting  the  revolutions  of  a  34in.  and 
40iR.  wheel  respectively,  and  the  full  line  those  of  a  30in. 
wheel — the  site  nsually  employed  in  tramcar  working. 
Even  with  the  wheel  of  smallest  size — 24 in. — which 
obviously  is  a  minimum  dimeiiston  for  ordinary  work, 
the  greatest  speed  in  revolutions  does  not  exceed  140  per 
minute  ;  wbilst  ao  iiuipectioii  of  any  electric  motor  manu- 
facturer's prioelist  will  show  not  only  that,  roughly  speak- 
ing, speed  and  output  vary  inversely  with  one  ano^er,  but 


that  the  speeds  of  highly  efficient  motors,  suitable  for  I 
tractiou  work,  so  far  as  the  power  required  is  cooeemed, 
are  seven  or  «ght  times  as  much  as  that  of  the  smallest 
wheel  above  mentioned.  Tho  necessity,  therefore,  of  a 
speed- reducing  gear  U  obvious,  if  we  are  to  aim  at  high 
electrical  efficiency  ;  the  only  points  for  docisioo  are  those 
which  involve  tho  type  of  gear  chosen,  since  it  might  be 
easy  to  lose  iu  the  latter  all  the  advantage  gained  by  the 
superior  efficiency  of  i)ie  motor  itself. 


/    ■  Jt      >       Z       T-    A       7       S      9 

There  are,  of  course,  many  different  types  of  KMr,^ 
whether  for  speeding  up,  down,  or  level,  and  almost  all  of  I 
thum  biive  been  tried  in  one  form  or  aiiothei'  for  traction 
work.  To  show  how  varied  are  the  gears  (even  in  a  single 
one  of  these  classes)  actually  in  operation  at  the  presMit 
time,  a  table  (A)  is  appended  wherein  are  set  forth  lb* 
diBerent  .tir^ngoments  employed  on  the  electric  tramways 
so  far  inatallod  in  this  country,  as  well  as  a  few  similar 
details  respecting  some  foreign  lines,  all  of  them  involving 
!i|ieed  reducing  gear. 

Tlie  tines  thus  detailed  are  not,  of  course,  arranged  in  anyl 
strict  chronological  order,  although  as  a  matter  of  tact  the;' 
fall  into  a  kind  of  sequence  simply  by  grouping  together  first 
those  employing  a  double-reduction  gear,   and  secondly, 
those  which  use  a  single  reduction  only.     The  former  came 
first  into  use,  owing  largely  to  the  reason  already  given — 
the  high  speed  of  motors — and  it  has  only  been  during  the 
past  three  or  four  years  that  the  introduction  of  slower-J 
speed  motors  made  it  eusy  to  obtain  an  equal,  if  not  great«r,  ( 
total  etHcieucy  by  doing  away  with  one  set  of  geam,  whilstj 
still  preserving  a  high  electrical  efficiency  in  the  motor. 

The  average   rediictiou  with  the  double  gear  is  nearly 
9  to  1,  the  single  reduction  being,  of  course,  about  half  this 
amount.     Reforc  discussing  the  various  types  of  gear,  there  I 
are  one  or  two  inferences — coufessedly  imperfect  and  in- 
complete bowever^-which  may  bs  diaviiifom  the  figures 
iu  the  table.     Looking  at  the  m  >:  ur  ^uite  generally,  it  ia  , 
evidently  advisable   to   kec|i  <iown   both  the  qwed  aud] 
weight  of  motor  and   geai,   whilst  preaerving,   or  eveni 
increasing  the  output  in  brnke  horse  {rawer.     I^ therefore,  I 
the  speed  and  weight  be  multiplied  together,  and  the  pm-' 
duct  divided  by  the  output,  the  reuniting  figure  for  each 
line  may  be  looked  u).>on  to  some  extent  at  a  figure  of  merit,  i 
obviously  the  smallest  being  the  best  Approximately  thosqj 
figures  are  as  follows. 
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TABLE  A.-GEARED   MOTORS. 


Lin*. 


brook  

Blookpnol 

&irrriiNijhatn 

I'oilriifli       

BrifthUm    ...  .  ......... 

Sonllieiid  

Bjrd«  

B.  RMffii 

LMd« 

(iuernBey  „ 

Mnncillcii 

Puiiaiiui 

HobMi  „  .. 

Thomion  ■  Mouaton 
•tftndnrd  oquipmont 


How  Mducod,  (kDd 

unount. 


doiiTiIo :    S-S  lo  I 

doiibl«:  12S;tol 

<laubl«i    6i   to  I 

doable  :    1     to  1 

doublo :    »     to  I 
{ aag\o  ^     8     W  1 


4  7HUil 


Txpe  of  gew. 


Strawbt  spur. 

SptoMot  whoel  and  chain. 

(«hMl. 
Strni^-ht  ipur  pinion  and  Internal 
Sprocket  wheel  and  chain. 

Doubls  h»lic»l. 


8tmit;bt  ipur. 

Chain  and  iprocket  whool. 

Link  lonthor  belting.  \ 

•1  <i  f- 

WoriD  geiuinic.  ) 

Straight  Ipur. 

Chkln  and  ■proekM  whoel. 

Double  )i«tlcal. 

Straight  spur. 

Straight  Ipur. 

Stmiifht  spnr. 

Chain  Hnd  Hprocket  wheal. 

Smifclit  Kpur. 

StrKlt>ht  *pur. 


Speed  oJ  motor 
(rev&per  mln.) 


I.IOU 


4no 


Wdght  of 
motor. 

Woighl  of 
gear. 

■itcwU 

SowU 

9c  wt, 

2owt. 

ajcwt. 

3cwt. 

Uo«ft. 

2cwb. 

4rwt. 

— 

lOewt, 

20*1. 

llewt. 

— 

ISCVft. 

licwu 

I«owt. 

Sowt. 

ISowt. 

— 

ITicwt. 

— 

ITowt. 

— 

Ifawt. 

lawt. 

l"-6cwt. 

■2151b*. 

B.H.P.  of 

motor. 


*i 


S.  SmITm 4S9 

MarMillea 507 

T.  H.  SCundanl  570 

I.ood« 800 

Hobatt _.  700 

Southend  ?iO 

Biniiingbnm      ,,,.,.  81)3 


RydB  8flO 

ranuiw MO 

Ponmch    1.114 

BsMbrook 1,147 

Brighton    1,650 

Ouernwy    1,714 

Blaek|>out 1,760 


The  position  in  such  a  "  icule  nf  merit"  of  tho  Gucniiey 
O'juipnmiit — the  motors  of  vhich  are  probably  working  very 
much  under  their  renl  power— shows,  bowcvar,  that  many 
Other  poiatt  beside  those  nftmed  must  be  conaideroil,  not  the 
least  important  being  thai  of  prime  cost.  Uigh-s|>eod  motors 
are,  as  a  rule,  not  only  more  eflicient  in  operation,  qud  n, 
but  decidedly  cheaper  to  build  than  those  designed  tor  very 
^k)w  speeds:  they  ehoul>)  weigh  Ium,  and  iberefuie  involve 
'' ly  dead  load  and  wa«le  uf  (iruiielling  enuigy.  The  itom 
iMSt  nione  may  vitiate  the  value  of  any  suoii  list  m  ihit 
i>t  ffiven.  What  may  be  uimuil  at— if  it  hu  pmsible  for 
iCAiaera-'ia  rathec  to  arraiigu  tlio  nyntema  iiccunlin-;  to  the 
"  revolultoR — hiiudredwoi^bt — sovoroign  "  per  horsepower 
for  a  given  eloctncul  rtliriency. 

Tben,  again,  the  question  of  overload  i^  highly  impoctant: 

by  cutting  down  the  weight  bare  and  there,  n  Urge  aavinK 

%y  be  made  on  the  dead  load  ;  but  when  the  inevitublc 

[atraim  come  on — both  in  the  armature  and  fit!!iU^(aml 

robably  electrie  motors  are  nowhere  eUa  Htraine<I  so  mticb 

br  undergo  aucfa  cbuigm  of  loiul  a*  when  cmpbyed  for 

^tTAction   work)  tha    result    i*    tbiit   brcakdontis   become 

frniuent,    and    Lite    expooBO    of    mjiinta nance    therefore 

[((rentar.     It  may  be  very  wise  policy  to  carry  a  little  extra 

L^eight  in  tbc  motor,  if  only  to  be  prepared  for  maxinmni 

[loads  under  bod  conditions. 

But  however  imperfect  the  above  fijiures  may  be,  ihey 
certainly  serve  to  show  considerable  development  iu  tliu 
more  recent  lines  as  compared  with  IIiohu  Ttrsl  establinbud, 
eucb  as  the  Blackpool,  Bri){bton,  Boiittirook,  und  Purtruih 
Iraniwaya.  Taking^,  foi  instance,  the  vxtrcmo*  of  tho  ko 
called  "acale,"  the  Blackpool  motor*,  with  a  ii|iccd  of  800 
revolutions,  only  give  an  output  in  horse-power  of  '45  tbcir 
,  weight  in  hiindrctwdigbts.  The  South  Staffordshire  motors. 
Q  the  oilier  bund,  bavu  a  spood  balf  tta  groat,  whilst  the 
atio  of  output  lo  weight  is  as  much  as  '93,  The  enormous 
IvancoH  made  of  late  yeaj^  in  the  design  and  cooetructiin 
'of  electric  motors  could  not  be  more  clearly  illustrated  than 
by  such  figures  M  ihesft.  Moreover,  tbey  serve  to  ahow  the  [ 
aupenority  of  single-reduction  gear  as  compared  with  that 
involring  an  intenoediate  shaft  iHaween  the  motor  and  car 


axlai.  Tbe  margin  which  is  given  by  a  design  similar  to 
that  used  on  the  South  Staffordshire  line  is  much  in  exces« 
of  any  saving  to  be  effected,  either  in  the  first  cost  of  double 
reduction  motors,  or  in  thftirdea^I-wmghtand  efficiency, with 
coiiseijuent  economy  ol  operation  Even  talcing  tbe  Bir- 
minghara  line,  which  is  tho  most  modern  of  those  employing 
doubt  a- reduction  gear,  the  percentage  of  output  to  weight 
is  less  than  with  the  South  Staffordshire  motors,  being  'S7, 
as  com|)ared  with  '93,  whilst  the  speed  of  the  former  is 
nearly  twice  as  greaU  Dejiendent,  of  course,  upon  tho 
extensive,  and  therefore  cheap,  manufacture  of  standanl 
low-speed  motors,  together  with  economical  production  and 
transmission  of  electrical  energy,  there  can  be  no  doubt 
tbat  a  single-reduction  ty[>e  of  gear  is  at  [iresent  the  most 
satisfactory  for  general  use.  The  next  step — vix.,  that  of 
driving  direct,  und  abolishing  all  intermediate  oonnections 
by  mounting  the  motor  armature  upon  the  car  axle,  or 
coupling  them  together  with  side  rods — has  been  already 
Ukan  with  some  degree  of  success,  but  it  is  questionable 
whether  for  the  low  speeds  possible  on  ti'amways  in  this 
country  the  saving  thus  effected  by  doing  away  with 
mechanical  losses  would  make  up  for  the  reduced  electrical 
efficiency  of  the  motor. 

{Tube  eontijtutd.) 


I 


DESIGN  OF  ALTERNATING-CURRENT  MOTORS.* 

BV    K.«ri.   KOLUKJi. 

(CinuituiMi /torn  i>agt  S95.} 

III.  DrttrmituiUim  of  lite  Mni/m-lUm  Cnn-itnt  aiui  tin  Load 
Cnrrmt. — Tbe  well-known  method  of  finding  tho  idle 
current  of  a  transformer  applies  equiilly  well  to  motors 
also.  If  y.  y,,  y.„  Fig,  8,  are  the  mean  lengths  of  tho 
magnetic  circuits  and  B,  Bj.  and  B^  the  ;ymean"  values  of 
tbe  induction  densities  in  the  field,  the  air  gap  and  the 
armature,  H  and  U,,,  the  cone^pouding  values  of  the 
magnetising  forces,  then  tbe  total  number  of  ampere-turns 
rei(uir6<i  on  the  Held  of  a  motor  of  3/>  poles  at  no  toad  wilt  be 

10  - - 

t  N  =  -T-j^  2;){2y,B,  -f  Hy  +  Hjyj,);b6nce  the  ^mijan* 

value  of  the  magnetising  current 


*  ^rmji  the  Bltari«^  Worid,  Kew  Vork- 
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We  we  at  oi>ce  llial  J  will  reach  a  high  nttuo  il  high 
frequsnciea  (such,  (or  exaa]|>Ie,  a*  and  gonorally  in  Ameri- 
can pru:tic«)  are  employed,  (or  then  the  number  of  paira  of 
Sole*  muttat  laut  have  bfac  value  of  p  =  5,  hi  order  to  come 
own  to  reuoDBble  speeds.  The  chief  factor,  of  course,  is 
th*  nir^sp  raliKUnc«,  an(]  aa  the  gap  is,  from  mechiinical 
TSMon,  H»  esme  for  a  certain  aiae  of  motor,  vrhetbor  it  is 
mn  on  high  or  low  fre<|U6iicy  circuitc,  tbc  nuetictising 
cQireDt  will  increace  with  the  tiiinibvr  of  polos,  aod  coqeS' 
quently  with  the  (raquMicy. 

Th«  idle  correiit,  or  the  current  which  the  motor  takes 
when  it  is  running  (reo,  will  be  but  little  diiTeretil  from  the 
nagnstisiDg  currottt,  as  the  actual  work  of  w  wMU  per- 
formed  by  the  motor  due  to  fricliou  and  copper  losses  in 

armature  and  field  will  be  very  small.    If  i,  >=    ^   is 
E 

VmWD"  current  duo  to  this  work,  then  i,  =  s'f  +  t,'^ 
is  Ttry  closely  equal  to  i,  as  will  be  seen  at  a  glance  from 
Pig.  9.  It  the  value  of  ij  should  differ  considerably  from  the 
calculated  magnetising  current,  then  the  ituign  of  tbe  motor 
is  faulty,  for  then  tbere  mutt  he  false  cnrronts  induced  in 
the  armature  conductors,  which  become  a  source  of  loss  of 
energy,  and  by  this  tho  value  of  i,  and  with  it  that  of  i,  will 
Inerewe  Ui^ely.  This  fact  will  be  also  at  once  evidenced 
by  a  considerable  slip  even  at  do  load.'  The  full-load 
ctirront,  I,  can  now  be  found  in  the  following  manner.  Tho 
magnetising  current  at  foil  load,  although  somewhat  smaller 
than  at  no  load,  on  account  of  the  reduced  induction  densi- 
ties in  the  iron,  may  be  taken  equal  to  i  without  an  appreci- 
able error.    The  useful  energy  delivered  by  the  motor  is 


in  the  field  conductors  themselves  and  in  the  solid  iron 
metal  frame  holding  the  iron  discs  together. 

3.  The  cop;ier  loss  iu  the  tield  from  thefnIMoad  current,! 
I  (tee  equation  17),  and  the  resistance  of  the  field  windiitfi,B:| 
M  -  1=  B. 

3.  The  copper  loss  in  the  armature  (rom  equation  (10) :  | 

i.  Friction  losses  dne  to  the  bearings  and  the  air  resist- 
ance at  full  ep6«d  to  be  easily  estimated  or  taksn  from 
tables  of  mechanical  text-books. 

Fig.  11  gives  an  idea  of  the  variations  of  the  total  motor 
efficiency  with  the  output.  The  two  curves  are  plotted 
from  results  of  test  on  an  Oerlikon  2-h.|>.  itngle-pliaee 
motor  designed  to  work  on  a  circuit  o(  i'i  cycle*. 


ON  THE  ESTIUATION  OF  ELECTRICAL  BBSISTANCE 
BY  MEANS  OF  ALTERNATING  CURRENTS. 

BT  P.   KOIfLItAUSOH. 

A  paper  on  the  above  subject,  of  which  an  abstract  ts 
given  in  the  I'oreign  AbslracU  of  the  Institution  of  Civil 
Eagiueers,  is  |>ublished  in  the  Annalen  dvr  PhifriJt  imd 
Clumie.    The  (oUowitig  is  the  abstract : 

The  author  has  investigated  the  conditions  aud  liDuLa  of 
accuracy  in  the  measurement  of  resistances  by  his  telephonic 
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W  watts  and  u,  the  energy  due  to  copper  and  friction 
loasea.  Prom  bhoso  we  finii  the  true  workiiig  current  at 
load  : 


1  the  actual  current  will  result  from  the  combination  of 

land  t  according  to  diagram.  Fig.  10,  and  its  •ymeau'  value 
will  be;  ^^^ 

I=.*/F+^ CH) 

With  this  value  the  section  of  the  Seld  wire  and  the 
copper  losses  in  it  should  be  accurately  verified. 

IV.  Motor  E^dftieg, — The  total  etnciency  may  now  be 
found  exactly  by  calculating  tho  following  losoeti : 

I.  The  byatorcii*  loss,  v>  ,  and  eddy-current  loss,  w,  , 
from  the  known  maximum  induction  densities,  B  and  Bj, 
from  the  cubical  contents  of  tho  iron  in  the  armature,  e  and 
Cp  cubic  centimetres,  and  from  the  frequency,  n,  thus : 

Hysterctic  watt  loss : 

i£^A  =  a«(cBi»  +  f,B.,i-^H>-' 
where  the  Steinmelz  hysteretic  coefficient,  a,  has  the  value 
a*0O03  (or  good  sheet  iron. 
Eddy -current  watt  loss  : 

Hi  =  0  »>  (<:  B*  -^  f,  B,5)  10-" 

where    Uie    eddy-current   ooeffieient,   0,   has    the    value 
O'a(H>04  (or  sheet  iron  of  five  millimetres  thickness. 

By  careless  design,  a  considerable  loss  may  bo  caused 
throtigfa  the  leakage  field  producing  strong  eddy  currents 

*  These  false  eamnta  are  inevltnblc  with  eingta-pliaae  mutora, 
KM  Ibe  field  strength  i«  fluctuMtlnn;,  Witli  thrpephacu  tnotora  th« 
ffeM  u  eatirely  howogcneoaa  anii  lulse  currents  we  thus  obviated. 


method.  The  apparatus  is  similar  in  principle  to  tho  metre- 
bridge,  but  the  wire  is  three  times  the  usual  length,  and 
has  a  resistance  of  10  ohms.  Two  extra  coils  of  45  ohms 
can  be  inserted  symmetrically,  or  both  on  one  side  of  the 
bridge.  The  telephone  is  in  connection  with  the  two  ends  of 
the  wire,  and,  in  pkce  of  the  usual  battery,  the  seoondary 
of  an  induction  coil  is  in  circuit  with  the  rider  and  the 
middle  terminal  of  tho  bridge.  Tho  coil  generAlly  used 
by  the  author  baa  a  solid  iron  core.     The  resistance  of  the 

frimary  is  live  ohms,  and  that  of  the  secondary  30  ohma, 
t  is  driven  by  an  accumulator,  the  interruptor  being  a 
platinum  point  dipping  into  mercury  under  distilleil  water, 
and  making  about  85  vibrations  per  minute.  Tiie  platinum 
point  is  in  connection  with  the  negative  pole.  In  measuring 
a  resistance  the  rider  is  adjusted  until  the  sound  of  the 
induction  coil  is  no  longer  audible  in  the  telephone. 

Tho  author  arrives  at  the  following  conclusions.  Under 
favourable  circumstances  the  error  by  this  method  is  toss 
than  one  part  in  10,000.  If  the  position  of  minimum 
sound  is  indefinite  by  reason  of  jiolariaation,  or  of  tho  self- 
induction  or  the  capacity  of  the  apparatus,  thou  the  middle 
jmint  between  two  positions  ot  equal  intensity  of  sound 
gives  tbc  relation  of  the  resistances  with  tolerable  accuracy. 
The  construction  of  tho  coils  is  n  matter  of  some  import&noe. 
Up  to  about  1,000  ohms,  tbo  ordinary  bifilar  winding  wives 
good  results,  but  at  1,000  ohms  the  error  may  be  atiout  ^ 
■  per  cent.,  and  the  position  o(  minimum  sound  is  ill-  fl 
defined.  This  error  increases,  acconling  to  Wien,  with  ^ 
the  square  of  the  ca[>acity  and  of  tho  resistance. 
Coils  made  after  tho  method  of  Chaperon,  in 
which  the  successive  layers  are  wound  in  opposite 
directions,  are  free  from  this  defoct,  and  may  be  used 
up  to   30,000  ohms.     It   is  better  to  use   several  small 
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coila  iDBtend  of  a  tingle  l^rge  one  in  making  up  a  rfa«OBUt 
of  high  resistance,  on  account  of  the  Kreater  capacilj  of  the 
■pparnttu  in  ths  latter  caao.  Thux  Jivu  coilaol  1,000  ohms 
in  series  gave  a  well  deliiied  minimtim.  wboroM  with  a 
single  coil  of  9,000  ohm*  the  telephonic  nielhod  was  nlmoat 
worthless.  By  the  iinc  of  an  a/ljnutable  condenser  snitably 
arranKed,  the  disturbing  «floct  of  the  capacity  of  the  coils 
nUT  be  in  a  tcfuot  measure  elinunated. 

The  error  due  to  polarisation  decreases  as  the  resistance 
and  the  surface  of  tbe  electrodes  is  increased.  With 
polished  electrodes,  when  the  itfixlnct  of  the  area  in  s(ju»re 
centimetres  by  [be  rcsisUnoe  in  obm«  amounU  to  'i-'O  or 
more,  the  (irohable  error  from  polarisation  does  not  exceed 
1  per  cent.  But  the  author  recommends  that  polishui 
eleotiodes  should  only  be  used  for  special  purposes.  They 
should  be  thickly  platinised  until  a  matt  surface  is  obtained. 
Such  electrodes,  of  from  10  to  35  squjkre  centimelres  area, 
used  with  resistances  of  from  00  to  8  ohms,  may  be  con- 
sidered free  from  polarisation,  the  error  being  under  0- 1  per 
cent  In  dealing  with  very  high  resistances  it  is  necexaary 
to  keep  the  induction  coil  at  a  distance  from  the  measuring 
apparatus,  and  to  place  both  telephone  and  bridge  in  such 
a  ilirection  with  regard  to  the  lines  of  force  that  their  dis- 
turbing ofTect  may  not  appear.  In  measuntig  the  resistance 
of  a  fluid,  the  influence  of  the  electrostatic  capacity  of  the 
containing  vessel  may  be  felt,  and  the  same  effect  may  be 
obsorred  when  the  resistance  is  immoraed  in  t  water-bath. 
In  both  cases  the  difEciitty  may  bo  got  over  by  the  use  of 
an  adjiiAiable  condenser.  A  bath  of  polToleum  was  free 
from  this  objection.  If  the  resistance  to  be  measured  is 
considerable — t.ff.,  100,000  ohms — disturbing  noises,  due  to 
aUtic  charges,  are  heard  in  the  telephone.  These  may 
frequently  be  sufficiently  reduced  by  connecting  some  point 
on  the  circuit  with  the  earth.  In  such  caaes  the  telephone 
may  show  signs  of  being  unaymmetrical — that  is  to  say, 
on  reversing  its  connection  with  the  bridge,  or  changing 
the  direction  of  the  induced  currenta,  the  position  of  mini- 
mum sound  may  alter,  even  as  much  as  4  per  cent.  This 
error  is  to  be  eliminated  by  reversing  the  telephone,  and 
taking  the  mean  of  the  readings.  It  ia  probably  due  to 
static  charges,  and  was  most  marked  when  using  an  induc- 
tion coil  with  a  core  consisting  of  a  bundle  ol  wires. 


OUR  COALING  STATIONS  AND  OUR  TELEGRAPHS. 


The  following  has  boon  sent  to  the  Pall  Mall  Gazette  i 

"Sir, — A  dead  sot  is  at  present  being  made  against  the 
Queensland  Government  for  sanctioning  a  contract  which 
throw*  the  6rtt  section  of  the  proposed  Pacific  cable  into 
the  hands  of  a  French  company,  thus  placing  tbe  line  at  the 
neroy  of  French  operators  in  case  of  war. 

"  No  one,  however,  seems  to  recollect  the  extent  to 
which  tbe  Imperial  telegraphic  communications,  eai>ecially 
those  with  our  coaling  at^tion^  iiass  through  the  territory 
of  foreign  Powers,  none  of  which  has  any  particular  reason 
to  wish  well  to  Kngland. 

"Thus,  of  tbe  existing  cables  to  Halifax,  Nova  Scotia, 
and  Esquimaitt  only  one — namely,  that  from  Heart's 
Content  to  Cape  Ray — passes  through  Newfoundland  at  a 
sufficient  distance  inland  to  be  guaranteed  from  the  attacks 
of  foreign  Blibusters.  This  line  communicates  by  two 
cables  with  jVspey  Harbour,  Cape  Breton. 

"Of  the  other  liuaa,  four  in  number,  laid  from  Placentia, 
Newfoundland,  to  Sydney  Harbour,  Cape  Breton,  two  [laas 
between  the  Prenofa  islands  of  St.  Pierre  and  Grand 
Miquelon,  in  very  shallow  water,  and  two  actually  land  in 
St.  PioiTO,  which  also  commands  most  of  the  eiiiting  lines 
to  the  United  States.  The  land  line  between  Halifax  and 
Ksquimault,  west  of  Winnipeg,  is  for  hundreds  of  miles 
within  ossy  reach  of  the  United  States  border,  and  quite 
unprotected  against  filibusters.  From  Halifax  to  Bermuda 
there  is  only  one  line. 

"  In  the  West  Indies  our  coaling  stations  have  not  one 
single  direct  tele^apbic  communicution  through  British  ter- 
ritory. Kiugstou,JBmatca,  communicates  with  the  Admiralty 
br  lines  passing  through  Cuba  (Spanish  territory)  aud  the 
Ijnit«d  SlatM.  lu  communieations  with  tbe  other  West 
India  Ulaoda  pus  tbrougli  Puerto  Rico  (S]»iuib)  and 


St.  Thomas  or  Santa  Cnii  (Danish);  a  rery  roundabout 
line  of  communication  with  tbe  Transatlantic  cables  existing 
in  the  line  stretching  from  Kingston  to  Panama,  and  tJienca 
by  a  line  stretching  north  along  the  Pacific  coast  through 
all  tbe  Central  American  republics,  Mexico,  and  the  States, 
and  south  through  all  the  South  American  republics  to 
Buenos  Ayres,  this,  and  the  South  American  cable  to 
Europe  rid  Madeira  (Portuguese),  Lisbon  (Portuguese),  and 
Vigo  (Spanish)  Antigua  is  dependent  on  lines  ^ssing 
through  the  French  island  of  Guadeloupe  or  the  Danish 
islands  n(  St.  Thomas  or  Santa  OruE.  Hoaeau  (Dominica) 
is  isolated  between  Guadeloupe  and  Martinique  (French) : 
all  the  Southern  We^t  Indies,  including  the  Imperial  coaling 
station  at  Castries  Bay  (Santa  Lucia)  and  Trinidad,  are 
dependent  on  (a)  a  line  passing  through  Martinique  and 
Guadeloupe  (French) ;  (A)  on  a  second  viA  IVinidad  to  tha 
Danish  lElands  of  Santa  Crux  and  St.  Thomas ;  (c)  on  a 
roundabout  route  over  the  Braxilian  lines  to  Rio  and 
Europe,  touching  French  territory  at  Cayenne,  and  Dutch 
territory  at  Paramaribo. 

"  As  regards  South  Africa,  with  its  great  coaling  station 
of  Simon's  Bay,  and  West  Africa,  with  its  bay  of  Sierra 
Leone,  close  to  that  strategic  point  of  Capo  Verde,  to 
which  Admiral  Aube's  plan  attaches  such  importance,  our 
telegraphic  communications  are  as  follows  :  (a)  By  a  line 
stretching  through  Lisboit,  Madeira  (Portugrioae).  St 
Louis  (French),  Dakar  (French),  and  the  harbour  whence 
they  hojH)  in  future  to  control  the  great  trade  routes  con> 
verging  on  Capo  Verde,  to  Sierra  Leone,  ibence  by  Grand 
Itassam  (French),  and  Monrovia  (Liberiun)  to  the  Gold 
Coast^  and  Lagos,  touching  French  territory  m  reuU  to 
Aasinie  (1),  if  not  also  at  Kotouna  and  Porto  Novo ;  (A)  for 
South  Africa  the  cable  extends  from  Madeira  through  the 
Caiiary  Islands  (Spanish)  to  Cape  Verde,  San  Ttaomti, 
Loanda,  and  Beryuella  [1  Benguella]  (alt  Portuguese),  and 
th«nce  to  Simon's  Bay. 

"  The  same  is  the  case  with  tbe  East  Coast  route  to 
South  Africa,  aa  the  cable  from  Aden,  after  leaving 
Zsnnbar,  touches  Portuguese  territory  at  Mouambi'iue  ana 
Delagoa  Bay,  skirting  tbe  French  Comoro  Islands,  before 
reaching  Natal. 

"As  regards  India  and  tbe  further  Eaet,  including 
Australia,  we  have  only  one  fairly  safe  route  in  the  cable 
stretching  vi-i  Gibralla  and  Malta  to  Fort  Said,  thence 
down  the  Red  Sea  to  Aden,  and  thence  to  Kurrachee, 
landing,  however,  en  rr/ute  at  the  Kuria  Muria  Isles,  which 
are  not  fortified,  and  are  at  the  mercy  ol  any  hostile 
cruiser.  This  is  the  only  route  by  which  in  time  of  war 
we  could  communicate  with  Bombay,  Point  do  Galle,  and 
Singa[>ore,  and  the  section  between  Malta  and  Port  Said  is 
one  very  liable  to  be  interrupted  by  volcanic  disturbances. 
All  the  other  lines  to  the  East  pass  either  through  Russian 
or  Turkish  territory,  whilst  every  line  in  the  Meaiterrancan 
save  that  between  Gibraltar,  Malta,  aud  Port  Said  ia 
thoroughly  under  foreign  control.  Between  Singapore 
and  Hong  Kong  the  line  touches  the  French  settlement  of 
Saigon. 

"Our  communications  with  Auatralia  and  New  j^ealand 
are  entirely  dependent  on  the  line  stretching  from  Singa- 
pore to  Port  Darwin,  and  passing  thruUKb  Dutch  territory 
in  the  Java  land  lines,  thus  materially  affecting  our  control 
over  the  coaling  stations  of  Thursday  Island  and  King 
George's  Sound.  Aden  and  Mauritius  communicate  by  a 
line  not  vet  completed,  which  was  all  but  being  carried 
through  Madagascar,  aud  the  French  port  of  Diego  Suares. 

"  In  short,  every  coaling  station  in  our  Empire  may  be 
said  to  be  in  communication  with  the  Admiralty  by  fines 
which  either  pass  through  foreign  territory  or  are  at  the 
absolute  mercy  of  foreigners,  lor  it  is  obvious  that  in  case 
of  war  with  France  it  would  be  imfwasible  to  reiiair  even 
the  section  from  England  to  Gibraltar,  still  lea*  that  from 
Gibraltar  to  Malta,  without  fighting  a  naval  battle  to 
protect  the  repairing  ship,  and  that  saeb  an  interruption 
could  be  readily  ejected  cannot  be  for  a  moment  doubted. 
Trusting  that  the  attention  which  has  been  called  to  the 
state  of  our  Ira|>erial  telegraphic  communication  by  tbe 
action  of  the  Queensland  Govenimeol  may  result  in  a 
thorough  enquiry  into  the  whole  of  this  important  subject^ 
I  am.  Sir,  yours  obcdiontly,  "  U.  KXJIDE. 

"  3i,  Lowir  SloanMtreet,  S.W.,  Oct.  35." 
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THE  PACIFIC  CABLE. 
Twice  wjthiu  a  rncasurablo  puriod  we  have  dis- 
ouesed  this  question,  both  times  calling  attoution  to 
it  before  any  cubic  wuH  mad«  for  or  laid  in  this  direo 
tion.  The  position  of  affairs  has  now  chaQ({Bd,  aad 
the  %-arions  pcoplo  conoonidd  in  the  matter  are 
reiUiflini;  the  fact  that  nnless  action  is  at  onco  taken, 
it  will  bo  too  late  to  obviate  a  grave  defect  in  our 
cable  system.  In  future  years  EnRlaod  will  cnrae 
the  very  name  of  the  cable  aiitbonttes  who  have 
led  to  the  existing  system.  Thu  history  of  cable- 
laying,  whenever  it  may  be  written,  will  show 
thnt  such  curtics  havo  been  amply  deserved.  Before 
briefly  recording  the  facts  let  us  at  ouco  say  that, 
considered  from  merely  a  commercial  point  of  view; 
and  not  from  the  national  point  of  view,  the  cou- 
ciu-Hions  about  the  best  system  of  cables  may  uut 
accord  with  those  we  venture  to  put  forward.  Our 
view  has  alwaya  been  that  calculations  as  to  cost 
and  luaititenaiico  mi^jht  be  made  from  tlie  pnrely 
commercial  side,  but  that  the  system,  while  pro- 
viding for  commercial  wanbi,  should  also  be  laid 
with  a  view  to  Imperial  wauts.  and  the  diSerODce  in 
cost  and  in  maintenance,  if  greater  in  the  latter  ca^o, 
sbould  be  borne  by  the  Imperial  and  Colonial 
exchequers.  That  is  our  thesis,  and  if  the  system 
AS  at  present  to  be  found  is  not  in  accord  with  these 
views,  the  sole  reason  has  been  and  is  that  such 
a  system  does  not  meet  with  the  \*iews  of  the  beads 
of  the  cable  companies  in  Old  Brood-street.  We 
have  not  a  word  to  withdraw  from  our  article  of 
November  25  last  year— hut  why  go  over  old  groutiil? 
What  exactly  is  required?  The  following  are  oar 
coiiclusiouB  ou  the  subject : 
First. — The  mother  country  should  be  able  at  all 
times  and  under  all  oircumetances,  whether  at 
peace  or  war,  to  correspond  with  her  colonies 
without  the  communic«.tions  being  open  to  the 
inspection  of  foreign  countries. 

That  proposition  seems  to  us  to  be  Bomewhat 
axiomatic  and  undeniable,  but  the  fact  remains  that 
it  is  totally  imposaible.  The  mother  country  cannot 
communicate,  putting  aside  Canada,  with  any  single 
Eastern  or  Western  colony  except  by  the  courtesy 
of  a  foreign  country.  Quite  recently  the  liraterniBa- 
tioiiofthe  French  and  Russian  navies  has  led  to 
forcible  political  articles  on  li^nglaud's  unpre- 
paredness  in  case  of  a  coAlition  war.  Sleeping  with 
a  pipe  in  one's  mouth  over  a  powdei*  magazine  is, 
comparatively  speaking,  safety  to  the  condition  of 
England  at  the  present  moment.  Without  troubling 
about  matters  outside  the  pale  of  this  paper,  we 
may  say  that  in  the  event  of  war  the  proba> 
bility  is  that  English-owned  cables  would  he 
of  greater  value  to  our  enemies  than  to  as. 
Examine  the  maps  oud  see;  do  uot  take  our 
word.  France,  Spain,  Portugal,  Russia,  Turkey, 
Egypt  do  not  love  us,  and  only  tolerate  as  because 
the  hand  is  still  heavy  and  cannot  easily  be  shaken 
off.  All  our  connections  with  the  East  ace  by  these 
countries.  By  the  courtesy  of  these  countries  we 
can  communicate  direct,  but  uot  otherwise. 

Second. — This  proposition  has  already  been  stated 
to  the  effect  that  the  difference  in  initial  cost 
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and  cofit  of  maiDtenauce  of  n  Bystem  soiteil  to 
Imptiiial  needs  over  that  suited  solely  to  com- 
mecci&l  needs  should  be  borne  by  the  Imperial 
and  Colonial  excheqaars. 

In  the  case  of  the  proposed  Pacific  cable  the 
coumiarcioJ  return  would  be  less  than  if  the  fiyeleiu 
was  in  short  lengths,  calling  At  dilTorent  porlii ;  hence 
the  nocesKity  of  subsidies.  If  wc  had  a  ciible  or 
cables  direct  to  Canada,  and  from  Vanoonver  to 
A  URtralia,  these,  with  the  Canadian  laud  lines, 
would  enable  as  to  communicate  direct  to  Australia 
and  to  any  other  Kasteni  colony,  because  the 
Eastern  ExtoDsion  and  the  South  African  lines 
radiate  from  Australia  westwards,  so  that  from 
London  we  could  Rct  directly  through  to  Canada, 
Austmiia.  and  India.  Hitherto  the  stumbling-block 
has  heen  the  demand  of  the  cable  companies.  Colony 
has  boeu  played  off  against  colony.  The  Press,  both 
Colonial  and  Englig1i,ha»  undoubtedly  heen  educated 
to  support  certain  demnmls,  and  no  one  seems  to 
have  formulated  the  true  position.  Have  we  now 
done  HOi*  If  our  propositions  are  granted,  an 
examination  of  the  books  of  the  cable  companies 
would  show  that  not  only  have  the  lines  been  ex- 
travagantly  worked, but  systematically  so;  that  they 
really  cam  higher  dividends  than  have  been  paid,  and 
80  existing  tariffs  and  subsidies  are  not  warranted  by 
the  true  facts  of  the  case.  We  trust,  therefore, 
that  those  interested  in  Kngland  being  able  to  com- 
municate directly  with  her  colonies  will  examine 
more  ulosoly  into  the  matter,  and  urge  public 
opinion  to  make  itself  felt  in  this  direction. 


CORRESPONDENCE. 

/Oltiue  DuAtlA  thut  both  bt  luvil, 

LIFTING  WATER  BY  ELECITtlCITY. 

SiK,  —  In  reply  to  your  corrcspoodent  "  J.  G.",  in  thtx 
week's  issue  of  the  Ekdrkal  Enffi.Mf:T,  there  would  bo  no 
difGculty  in  pumping  the  wat«r  from  Ihc  well  to  the  cistern 
by  means  of  an  electric  pump,  consisting  of  nn  electromotor 
and  a  three-throw  ram  pump,  which  couid  be  coupled  direct  by 
•pur  tte^ritigiOr  the  pump  could  be  belt  driven  f  rem  the  pulley 
of  the  molor.  The  |»ower  required  at  the  motor  would  be 
about  2J  h.p.  Tba  power  would  be  obtained  from  &  dyn&mo 
driven  either  by  the  engine  or  water  wheel,  a  ud  tr&iumilled 
to  tJtD  motor  by  cithlo.  The  {)owcr  rerjuii'Cil  ut  the  dyimmo 
wonld  depend  upon  the  size  of  the  cable  uaed,  with  due 
USgard  to  acotiomy  in  cable.  The  power  ruiuirud  iit  the 
■tngine  would  lie  ftbout  4  h.p.,  or  at  ibc  wutorwbsol  nbuiit 
6  h.p.  to  6  b.p.  Tbese  figures  are  basod  upon  the  assump- 
tion that  the  pump  is  worked  24  hours  per  day.  If  it  were 
only  worked  for  12  hours  per  day  it  would  require  double 
thepower  mentioned  above. 

We  will  be  glad  to  give  your  correspondent  any  further 
intormation  he  may  reqnire  if  ho  will  write  to  as  direct. — 
Yohh,  etc^  Wynnk  and  Barnard. 

Newcutle-on-Tyne,  October  38,  1693. 


BEVIEWS. 


CoaUniwiut-CiiiTMit    DynADMa    aaA    Motora.      By   F^icx    P, 
Cox.  B.S.    The  W.  J.  Jobiiilon  Cuin|uiiiy,  New  York. 

We  bsTO  often  to  oalof;ise  American  technical  publica- 
tions, hecauifl  the  authors  hkve  a  directness  which  most 
I  Eniilisfa  authors  lack.     Tbey  understand  that  a  viisl  mass 
loi  ooUil  matter  about  minutiae  is  io  elemeDiary  books  out 
(rf  pUce,  while  the  Engliab  author  raual  try  to  uy  a  word 


shout  everything  he  knows  to  show  he  knows  it, 
This  book,  however,  while  very  good,  hwdly  comes 
up  to  our  standard  of  wbut  an  American  book 
should  he,  perhaps  because  it  includes  too  much. 
The  chapters  devoted  to  indicator  dia^o^ms  and  Bt«am. 
engine  cnlculations  might  with  advantage  be  left  out. 
They  aMiiina  the  student  U>  havn  a  knowledge  which,  this 
being  an  elementary  book,  he  hun  proh'kbly  yet  to  acquire. 
Taking  the  contents  of  ibo  book  ;ui  given,  the  matter  is 
very  fsirly  and  Benribly  given.  Voung  sturlents  not  yet 
familiarised  with  abstract  formulie,  are  assisted  by  the 
translation  of  formuln  into  numerical  examples.  We  are 
not  quite  sure  that  we  agree  with  Mr.  Cox  in  some  of  bis 
deductions,  but  then,  with  uU  due  respect,  it  is  jnat  a* 
well  to  find  opinion*  diflerinK,  otherwise  books  would 
become  stereotyped  and  progress  abolished.  With  certain 
minor  exceptions,  then,  we  should  say  that  Mr.  Cox  has 
produced  an  eiomontary  work  of  a  valuable  chai-ucter,  oon- 
taining  much  valuable  information  given  in  an  able  manner. 
Ksjiecially  useful  will  be  the  chapters  in  which  be 
analytically  and  numerically  considers  the  design  of 
armatures  and  field  magnets.  It  is  just  such  numerical 
examples  that  «how  Ibe  young  reader  bow  to  use  the 
varieil  formuin.^  he  meets  with  in  bis  reading. 


T«w«   CeaoelUars'  Haodbook   M    Uootiia  LlshttsK.      By   N, 
Scott  RcHSbLL,  M-lneH'-K.     Uigt'*   ""'I  Co. 

One  of  Ibo  chief  ditfionlties  in  the  (irogress  of  electric 
lighting  is  in  tbo  lack  o(  elementary  knowledge  of  would- 
be  users.  Town  councillors  hoar  of  the  electric  light  and 
see  it  on  every  band,  but  the  exact  procedure  to  obtain  it 
for  their  oonttitnents,  its  itropertios,  its  probable  cost,  and 
ita  strong  and  weak  points  are  unknown,  It  is  for  the 
purpose  of  supplying  elemetilary  information  in  these 
directions  that  Mr.  Scott  Kussell  has  prepared  this  little 
handbook.  In  it  ho  tells  the  reader  of  the  law  iu  its  h 
relation  to  electric  lighting — how  to  and  when  lo  apply  for  ^ 
a  provisional  order  or  a  license.  But  far  beyond  this,  he 
}-ives  in  simple  language  a  slight  insight  into  applied 
electrical  matters ;  and,  still  more  important  to  the  coun- 
cillor, diBCUssee  tbo  question  of  rival  illumiuants.  No 
matter  bow  unfair  it  is  to  com[>are  directly  the  cost  of  one 
lUuminantwilh  the  other  when  indirect  losses  occurring  with 
the  one  and  not  with  the  other  are  never  considered,  this 
comparison  will  be  made.  Happy  lor  electrical  work  that 
ibc  comparison  will  not  swamp  it,  as  lighting  by  electricity 
when  general  can  be  made  to  come  as  uconomically  to  the 
householders  as  can  gas.  Mr.  Scott  KusseU  has  done 
yeoman  service  in  preparing  this  little  book,  which  will 
undoubtedly  be  of  great  service  to  all  those  connected  with 
local  administration. 


SOME  INTERESTING  PECUUABITIBS  OF  THB 

ALTERNATING  ARC  LAMP.* 

BV  THOMAS  SPRNf  Sn. 

Altbou^b  arc  lighting  by  means  of  direct  currontii  baa 
been  iiraclised  iii  ibis  country  for  nearly  15  year*,  it  is 
only  quite  reueully  that  an  attempt  has  been  made  bore  to 
uti!i«a  the  alternating  current  for  that  purpose,  although  it 
is  a  historical  fact  that  the  very  first  attempts  made  to 
intro<luco  arc  lighting  for  street  illumination  was  by  means 
of  such  a  current  I  refer  to  the  •Tablochkoff  candle. 
Jablochkol^  found  that  be  bad  to  use  un  alternating  current 
to  make  bis  two  carbon  pencils,  which  composed  bis  candle, 
burn  away  equally.  Since  Jablocbkofl"«  time  there  has 
been  a  great  deal  of  work  done  in  Europe,  and  es^iecially  in 
Goi'many,  where  greater  progress  has  been  made  in  the 
electrical  sciences  than  any  other  part  of  the  eastern 
continent,  lowaida  uiiiising  the  alternating  current  for  are 
lighting,  and  I  have  the  pleasure  of  showing  you  one  of  tbo 
latest  productions  ul  that  country  (both  as  to  lamp  and 
carbon  to  bo  used  with  it)  this  evening.  The  lamp  itself, 
though,  being  an  American  productiun,  it  beini;  manu- 
factured by  tbo  llolio*  Electrical  Cum^iany,  of  Philadelphia, 

*  Psp«r  rtod  at  the  moetfag  ot  the  Eleolrlcal  Soclton  cl  the 
FtanltLyn  Initttula. 
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und«r  patenU  of  Ui«  0«rman  company  of  the  Mm«  name. 
Th{«  Ump  I  will  speak  of  later 

As  I  Bud  before,  it  h  only  quite  retwntly  thab  Alternating 
cnrrenu  bave  been  utilised  for  arc  liehtiof;.  The  first 
avBUtoatical  attempt  of  the  sort  was,  no  iloubL,  that  of 
toe  pioneers  of  alternaiiiiir  currents  in  this  country,  the 
Westinchouse  Electrical  Comimnjr,  of  Pittitbiirgb,  Pa., 
whoTi  they  |iiiv  tipon  ibo  market  tbeir  «rell-known  alter- 
natinjc  terio  system.  This  vu,  no  doiibt,  broggbl  about 
by  a  circiimsunco.  and  that  circiim«tanc«  WdS  Ibe  iavMtion 
by  Mr.  William  Stanley,  who  was  then  eonsttlting  eleotrietan 
(or  thitt  company,  of  a  wonderful  oonatant-ourrent  alter- 
nating-citirent  dynama  Tbi»  machine  I  look  H(iOn  as  one 
ol  the  most  beautiful  in  ita  ]>erfonnanc«  of  unylbiriK  in  ibe 
wbfrie  range  of  eleotro-dynamic  machinery.  U  was  my 
pleonire  lo  be  *0  aituated  a*  to  have  the  handling  of  two  of 
the  lirit  nucbines  of  thi*  kind  sent  out  by  tbc  company — the 

tierformancc  of  these  machines  were  simply  wondeml.  I 
lavo  time  and  time  again  switched  one  of  these  machines 
from  full  load — that  is,  CO  arc  lamps,  each  Ukinj;  45  volte — 
to  a  dead  short-circuit,  with  only  a  variation  of  a  half 
ampere  in  tbe  current,  and  this  witboul  any  mecbanlaal 
regulation.  I  would  say,  in  iiiiMing,  that  with  thi*  machine 
tbe  only  thing  lo  be  feared  was  an  open  circnit,  and 
that  the  nfe  way  to  run  the  machine  was  dead  short- 
circuited. 

Tbe  principle  on  which  this  machine  worked  was  veir 
vaguely  understood  for  some  lime,  the  inventor  himseu 
hanng  a  very  complieac«d  explaiiatton,  bated  ou  armature 
reaction,  but  no  doubt  the  correct  explanation  ia  Ibii :  The 
machine  hue  an  armutui-n  ol  the  tooth  form,  on  which  there 
is  wound  quite  a  large  amount  of  wire,  and  as  a  remit  tbe 
E.M.F.  geiierateil  by  the  machine  is  quite  lai];e,  but  on 
account  of  the  way  tbe  armature  is  constructed  there  is  a 
lar;^  eelf-indnctioo.  These  two  factors  being  so  greal  the 
aotitaJ  roaistanc6  in  the  current  becomes  insensible  in 
compftrison  with  them,  so  tbe  current  is  practically  inde- 
pendent  of  tbe  resistance  in  cirsuit ;  or,  in  other  words, 
constant. 

This  can  more  clearly  be  seen  from  the  following  equation, 
where 

c  is  the  current ; 

E  the  E,M.F. ; 

K  the  total   resistance  in   the  circuit,   including   the 
resfttance  of  tbe  arcs  of  the  arc  lampa ; 

L  the  coefficient  of  self-indnctjon ; 

'f^  2  »  n  where  n  ia  tbe  frequency. 

E 

Now,  if  E  and  L  are  very  largo  in  comparison  to  L  R,  we 
have 

or  tbe  current  is  constant,  no  matter  what  the  external 
resistance  may  be,  providing  it  is  not  too  large. 

With  such  a  machine  tbe  Wettinghonsu  Compuny  thought 
they  had  solved  the  problem  of  arc  lighting  by  moans  of 
alternating  currents,  but  in  thin  they  wore  mistaken  ;  in 
(act,  this  was  really  the  easiest  end  of  the  problem,  and 
although  tbia  machine  haa  now  been  known  for  over  thiee 
years,  this  system  has  made  little  progress,  due  to  the  fact 
that  these  lamps  did  not  come  up  to  the  standard  set  by  the 
direct  tystem  in  common  me. 

The  fact  ie,  that  here  in  this  country  an  alternating- 
current  arc  lamp  has  been  studied  entirely  in  those  lines  on 
which  a  direct  current  lamp  was  found  to  give  the  best 
results,  while  European  iiraotice  shows  plainly  tbrt  a  treat- 
ment entirely  different  should  bo  followed. 

Let  US  study  the  arcs  (ormod  by  the  two  kinds  of 
currents;  hnt,  us  regards  the  distribution  of  their  illu- 
minating jwwttr. 

Let  Fig.  1  represent  the  two  carbon  pencils  in  a  direct 
arc  Ump,  where  the  npper  pencil  is  supposed  to  be  [loiiiive. 
Suppose  wo  Uke  a,  tbe  arc,  as  a  centre  of  a  ciicle,  and 
suppose  we  plot  ofl  on  each  radii  tbe  csnd!e-(>owur  in  tbe 
diTKtJoo  represented  by  it.  Now,  if  we  trace  a  curve 
throQgb  all  the  points  tfau-s  toaod,  we  have  a  curve,  as 
shown  ia  Fig.  I,  fi-om  which  we  see  that  nearly  all  tbe 


light  is  thrown  down  in  tbe  direction  a  h.  This  ie  duo  to 
tbe  fact  that  nearly  all  tbe  light  from  an  are  lamp  cornea 
from  the  crater  on  the  positive  carbon. 

Fig.  2  shows  tbe  curve  for  an  sltAtnoting  arc,  which  ^oa 
see  is  altogether  different  from  tbe  fint  curve,  there  being 
four  wings  instead  of  two,  as  in  the  first  curve,  and  these 
wings  are  shorter. 

'Iliis  distribution  of  light,  of  the  altenntiug  arc,  hM 
always  hvta  lookeil  upc)n  as  a  failing,  for  the  light  repre- 
sented by  the  two  upper  wings  is  uauitlly  thrown  up  and 
wasted,  espcoinlly  if  tno  lamp  is  out  of  door*.  This  defect 
has  been  in  a  groat  moasuro  remedied  in  tiut  lamp  before 


I 


Fto.  1. 

you,  by  making  the  lamp  focussing — that  is,  making  the 
arc  remain  alivays  in  the  same  puce,  and  using  a  white 
reffecting  plate  close  above  the  arc.  This  plaM  will  reflect 
something  like  80  per  cent,  of  the  light  incidenced  upon 
it.  There  is  another  point  in  which  there  ie  a  gre*t 
difference  in  the  two  currents ;  it  is  this :  One  of  the 
first  things  noticed  about  the  alternating  current  was 
that  there  was  very  little  arcing  at  switches  wher« 
currents  of  largo  amperage  were  broken.  This  pectiliaritjr 
was  looked  upon  as  a  particnlarly  valuable  feature,  for  in 
theconatruelionof  switches  tbe  arcing  was  the  principal  bbiug 
to  be  guarded  against,  especially  where  high  voltages  were 
to  be  broken.  I  think,  with  the  genera!  introduction  of 
altornating-cuiront  plants,  this  profwrty  is  not  appreciated. 
One  has  only  to  stand  and  watch  the  arc  that  follows  a  ptag 


Fto.  2. 


switch  ID  a  direct  arc  switchboard,  where  the  voltage  ia 
not  over  3,600  volts  and  10  amperes,  and  to  imagine  what 
tbe  result  would  be  if  tbe  alternating  current  should  sud- 
denly acquire  the  same  property,  on  somo  of  the  beautiful 
Bwitebboards  for  incandescent  lighting  of  about  tbe  aame 
voltage  and  much  larger  nm|>omgc,  when  the  switcbee 
began  to  be  thrown.  There  has  been  a  great  many 
theories  about  this  property  of  tho  alternating  current, 
but  it  is  about  setilM  that  it  is  due  to  the  fact  bbat 
at  a  certain  tnsunt  there  is  no  current  flowing  to  keep 
up  the  temperature  of  the  vapour  through  which  tbe 
current  la  flowing  sufficient  to  maintain  a  strong,  hardy 
arc,  and  aa  a  result  it  is  easily  broken.  >n>w  thll 
property,  although  it  is  just  the  thing  we  want,  aa  far 
as  switches  are  oonceroed,  ia  far  from  desirable  when  we 
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come  to  uie  the  aUeraatiug  currant  for  ar«  lightjug.  It  it 
evident  rrom  what  hu  been  inM  thftt  an  stMrnating  arc 
is  mnch  Iws  hardy  than  tb.it  of  »  direct  earrent  of  the 
nme  current  deuetty.  We  see,  tberetoro,  that  it  ia  a 
mistake  to  follow  the  lines  of  the  direct  vytUna  in  deTiRin^ 
an  alternating  lyitem.  What  is  desired  is  to  got  lu  much 
hfiat  (t^nented  a*  poeaihie  in  the  ftame,  eo  as  to  keep  up 
the  tempe»ttirD  oi  the  ra]M>ur  throup;b  the  time  when  the 
penention  of  heat  practiciilly  atop*  lor  the  instant.  This 
It  best  illustrated  by  Fig.  3,  wbero  a  (I  a  it  the  current 
curve  and ///the  temperature  curre of  the  flatne  for  the 
same  instants,  itnd  ccc  the  minimum  tern peratu rex,  which 
the  dame  reaches.  Now,  ecc  will  be  larger  the  larger  the 
current,  and  the  arc  will  he  more  hardy. 


So  >t  would  seem  that  the  only  way  to  ptvduce  a  Eood 
ulternutiitg  arc  lamp  is  to  use  a  large  current,  but  a  iar^e 
current  meaas  a  large  candle-power,  tinlcss  we  lower  what 
ia  called  the  counter  E.M.F.  of  the  arc,  or  the  drop  in 
K.M.F.  which  occurs  at  the  crater  itself.  If  we  refer  to 
Fig.  4,  where  A  aad  B  are  the  carbon  points,  the  distance 
between  them  being  exaggerated  for  convenience,  and  iU[>- 
pose  the  drop  in  potential  plotted  from  oiie  uoint  to  the 
other,  assuming  A  the  positive  carbon,  we  find  lor  the  direct 
system,  at  the  i:>oiDt  a — that  ts,  at  the  enter — that  there  is  a 
■udden  dropof  the  potential  to  a  point  tnarkod  b.  Tbis  drop 
is  what  is  ImowD  as  the  counter  E.  M.F.  of  the  arc.  For  the 
retoaining  part  of  the  distance  the  drop  is  more  gradual, 
aud  varies  aa  the  curreut.  This  is  the  part  due  to  the  drop  in 
the  flame  itself.  So  it  is  apparent  that  if  we  could  reduce 
the  counter  B.M.F.,  leaving  as  large  a  lose  of  energy  in  the 
fUmo  as  possible,  wc  would  got  an  arc  which  would  be  much 
less  alTectcd  than  with  a  smaller  current,  at  the  same  time 
without  any  larger  outaul  iu  watts  for  the  lamp.  Thif 
has  been  done  in  the  lamp  before  yon  by  the  use  of  a 
special  low. voltage  carbon,  which  allows  this  lamp  to  give 
an  illuminaling  eflect  with  26  volts  and  10  amperes,  equal  to 
about  that  given  by  a  ib  volt  seven-ampere  direct-currant 
lamp.  Referring  again  to  the  counter  E.M.F.,  I  would 
aay  that  there  ba>  buuti  a  great  deal  of  ooiitroversy  over 
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wbetlier  sueh  a  thing  really  existed.  I  myself  am  one  of 
tbe  i»rty  who  believe  in  iu  existence.  In  fact,  there  is  a 
■trong  current  s«tting  in  the  direction  of  that  belief.  I 
myself  have  been  convinced  that  there  was  a  teal  E.M.F. 
in  the  arc  by  studying  the  alternating  arc  itself ;  in  fact, 
than  are  reactions  in  the  arc  which  could  only  be  explained 
bv  the  exiateuce  of  a  counter  F..M.F.  A  gontleman  in 
u^and,  wfaoee  name  I  bavo  forgotten,  baa  recently  tried 
an  nqMriueDt  of  heating  a  carbon  juncture  in  a  hydroxygen 
flam^  and  was  able  by  this  carbon  thennopilo  to  get  quite 
a  dlBtovnee  ol  pot«ntial  between  the  two  carbons,  lie 
elafma  thai  bis  r>«ilts  wore  such  as  to  account  for  the 
counter  F^M.F.  of  the  carbons  had  been  raised  to  the 
t«mparatur«  of  the  arc.  Also  quite  recently  Silvanus 
Thompaon  has  tried  quite  a  number  of  experiments  l«anng 
on  Ibis  subject^  and  baa  come  to  the  conclusion  that  tb« 


KM.F.  is  the  result  of  the  energy  which  disappears  u 
latent  beat  in  the  volatilisation  of  the  carbon  in  the  crater.  1 
Tliera  is  another  poouliarity  of  the  aJtornating  arc  which  1 
la  the  most  serious  objection   to  it,   from  a  commercial] 
standpoint,  and  that  is  the  noise  made  by  the  arc.     Kvea  1 
this  bns  boon  attacked  aud  so  overcome  that  it  is  no  longer 
the  objection  it  was  in  the  early  forms  of  lamps  using 
alternating  currents.     The  cause  of  this  noise  is  due  to  the . 
constant  variation  of  temperature  of  the    flame,  as  I  have 
descri)>ed  already,  which   producoe  an  expansion   and  cou- 
tiaction  in  the  surrounding  air.     The  result  is  a  musical  | 
note  depending  on   the  frequency  of  the  current.     That  | 
there  is  a  real  rise  and  fail,  even  in  the  light  given  out  by 


the  are,  can  be  shown  by  moving  a  white  stick,  or,  better,  a 
short  piece  of  white  wire  moved  back  and  forth  rapidly 
near  the  lamp,  when  the  white  band,  cauaed  by  the  precise- 
ness  of  impression  in  the  eye,  will  be  observed  to  be  broken 
up  into  bands,  showing  that  the  light  is  varying  with  tJia  ^ 
alternations.  H 

The  noise  is,  I  find,  a  function  of  the  form  of  the  cur- 
rent curve.  This  came  under  my  notice  in  trying  to  sub- 
stitute a  choking  coil  in  place  of  a  resistance  to  absorb  the 
excess  E.M.F.  abovu  what  was  wanted  at  the  arc.  I  noticed 
that  the  noise  was  considerably  increased  by  the  coil  over 
the  resistance.  You  can  see  that  this  t«  the  case  by  the  ex- 
periment I  have  arranged  before  you,  wbicb  is  so  wir»d 
that  either  the  resistance  or  coil  can  be  used.  You  will  ^ 
observe  that  when  the  lamp  is  burning  on  the  coil,  there  is  H 
considerable  more  noise  than  when  the  resistance  is  in  ™ 
circuit.  The  reason  why  Ibis  is  the  case  will  be  explained 
by  referring  to  Fig.  b,  where  let  a  a  ti  be  a  simple  curve  of 
sines,  which  is  very  near  the  case,  with  a  welldeaigued 
allernating  dynamo.  Let  this  curve  be  deformed  by  the 
current  represented  by  it,  passing  through  a  choking  coil 
with  iron,  The  deformed  curve  will  be  something  like  the 
curve,  bbb,  due  to  the  lack  of  constancy  of  the  perme- 
ability, and  to  hysteresis  in  the  iron.     If  we  look  at  tbia 
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curve  we  will  notice  an  abrupt  rise  in  it,  which  means  a 
sudden  rise  of  temperature  in  tho  flame  ;  or,  in  other 
words,  we  would  have  a  sort  of  explosion,  and  as  a  result 
this  form  of  current  curve  would  be  more  noisy.  There  is 
no  doubt  but  the  form  of  the  current  cut  ve,  which  would 
be  the  best  as  far  as  sound  is  concerned,  is  that  of  the 
simple  sine  curve,  for  iu  this  curve  the  current  rises 
gradually,  and  sinks  away  gradually. 

One  thing  which  piiznca  rou  for  some  time  was  that  I 
toond  that  a  choking  coil,  which  contained  no  iron,  even 
made  more  noise  than  when  a  resistance  was  used.  As 
th«re  was  oo  changing  permeability  or  hysteresis  in  the 
arc,  the  cause  for  this  increased  noise  was  not  quite  so 
apparoot.  The  explanation,  no  doubt,  lies  iu  the  fact  that 
no  macbtne  gives  a  tj'ue  sine  curve,  but  in  most  eases  the 
curve  is  symmetrical  as  regards  the  rise  and  fall,  as  will  be 
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seen  b^  tbe  carve  ana,  Kir.  6,  which  is  auppoaed  to  be  the 
form  of  curve  given  by  ibe  dynsmo.  Now,  a  choldnji;  coil 
without  iroii  would  deform  thin  curve  to  the  lorro  shown 
in  the  curve ///,  on  account  of  the  chnngoof  pbato»  which 
it  would  hi'ing  about  in  tbo  difTeronl  bitrmoTiioH  which  nuke 
up  the  compound  wave  comio];;  from  the  dynamo. 

It  is  found  that  when  the  frequency  la  i«daoed  the  noito 
in  frrcatly  docreated  ;  for  iiuUitce,  lampt  burned  by  mcam; 
of  the  current  supplied  by  aoma  dyiuntoa  recently  turned 
out  by  the  Westinxhoute  Electric  Com[KLriy,  which  bare  a 
frequency  ol  7,200,  practically  mule  no  noiite.  On  the 
other  Iuuk],  Mr.  Teila,  by  goini:;  the  other  way — that  ii,  by 
niring  the  frequency  above  the  audible  point^mside  a 
jkorlcclly  quiet  arc,  but  a«  hi)-h  fiequency  introduced  so 
many  other  objectionable  features,  I  hardly  expect  to  see 
this  method  very  ezteiiaively  inlnxliiceil. 

There  ia  what  you  mi|{ht  cult,  itill,  a  mechanical  way  by 
means  of  which  the  noise  can,  in  a  moanure,  be  redneed, 
and  that  is  by  running  with  a  short  arc.  The  reason  for  this 
iaaelf-evidcnt,  for  by  so  doing  you  keep  the  Dame  well 
inrido  the  hot  walla  of  the  carbon,  which  do  not  fluctuate 
as  much  in  temperature  as  does  the  flame ;  as  a  cona»- 
qn«nce  the  surrounding  air  is  not  so  much  affected,  and 
the  result  leas  noise. 

I  will  say,  in  closing,  that  an  alternating  arc  lamp  is 
something  very  much  to  be  desired,  as  it  forms  odo  of  Uie 
links  in  a  chain  towards  which  all  electrical  engineering  is 
now  drifting.  I  refer  to  the  designing-  of  a  central  station 
•0  that  all  kinds  of  electrical  work  can  be  done  by  one 
kind  of  current,  which  can  be  supftlied  by  one  kind  of 
BMchiliary  at  the  central  station.  Not  as  now  by 
Bsrent  dtflerent  kinds,  as  I  it:iw  t<Kl»y,  a  station 
nsing  at  least  five  difTorcnt  kinds  of  dynamos.  Thut 
the  altanuting  current  is  to  be  the  current  settled 
upon  no  one  will  deny,  on  account  of  it«  great  flexi- 
bility. Therefore,  the  alternating  arc  lamp  baa  a 
great  future  before  it,  even  greater  than  the  series  arc 
has  had  in  the  past.  It  therefore  gives  me  pleasure  to 
exhibit  to  you  to-night  a  lamp  which,  I  believe,  embodie* 
in  its  ocinatniction  the  moat  advuicod  idea  in  aIt«rnHting 
arc  light  engineering. 
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LGCTITRE  III. 
(CoiiclarUrl  /nan  jnfj'  iOl.) 


A  ootniutny  waa  foriiiod  In  IStit  to  cniry  nul  tlie  works.  A 
weir  was  oonslriictod  durinn;  (avourablo  seaMins  of  low  waMr,  in 
I)t04-S  and  ItMIC-O,  across  (be  rivsr,  wliicli  i»  about  GOOtt,.  wiile. 
The  fall  bamtdialely  at  the  woir  is  not  ki**''.  hut  there  are  rnpidi 
bcJow  it,  and  by  iJaoiof*  tlie  turl)iii«liouHe  ubovu  the  weir  nnd 
ooostruotinK  a  subaqueouB  tailrace.  B'JOft.  lonjc,  a  full  wu  miuio 
nrailobK  vaiyiog  from  l&'Oft.  in  law  condition!  of  tbo  rivoc  to 
13'T  In  high  conditLons.  The  tucbino-liouw  cantaioi  tlu'oo  turbine* 
of  30l>b.p.,*360  hp.,  and  .WO  h.p.  Tho  tuvblnc*  uro  •xinl  How 
pTMsan  imbtna*  with  v(]rl!<Mti  iJinftA,  drli  lug  n  cominnn  horlmntal 
■haft  bjr  bevel  wheels' 

Two  liuiidred  horte-powar  is  lalceo  dir«allv  (rom  onu  of  the 
tutbiaeii  and  tranHmitted  to  a  factory  on  tbu  hill  abovu  the  turbinC' 
hoaiie  by  a  atuul  thalt  550Fi,  Ioiil;.  From  the  aomu  shaft  alto  abunt 
22  h.p.  11  tikon  off  by  n  subsicTinry  wire  rope  tranamiBiion,  which 
uaaaca  down  tlie  ri^ht  bonk  mad  then  acroaa  tho  river  to  a  pulp 
factory,  Tborc  remain  aboiit  SSOh.p.  to  be  dealt  with  by  the  main 
wtra-rope  tiansmiwon.  which  pasaea  dtractlj  acrosa  the  river  to 
the  left  bank,  and  then  along  th«  rivar  benli  up  Ilia  airoAin  on  the 
left  sboi«. 

A*  to  the  lurbluee,  there  ui  nothing  of  special  interest,  except 
that  they  ara  coustruoted  with  a  pariitien  diridini;  them  into  two 
rings  olDQckehk  During  tow  ooaditioae  ef  the  river,  wfaen  Uiere 
Is  a  good  bU,  the  out«r  nnge  ol  bucketa  only  ia  used.  Wiien  the 
tall  to  smaller,  both  rings  at«  used.  Tbi*  oompenastoa  a  little  for 
the  vatution  ol  nonnaT  or  moat  economical  iiicod  of  [:Mtrlphary, 
with  variation  of  fall.  Tho  torbinw  make  34'2S  revolutions  nor 
ninuto.  The  turliLno  reguhtUng  sluices  ars  nnder  iha  eonliol  of 
a  relay  Kovonior.  An  auxiliary  <i-h.|i.  turbiue  works  llw  main 
•luicee  oi  the  inlet  (.'haiober.  There  is  a  friction  brake  ou  tbe 
main  shaft  uf  the  lutbines,  which  ii  thrown  inlu  notion  by  the 
gOTornor  if  tho  apevd  ei:ccedii  a  oertaia  timtt.  Then,  if  a  rope 
Ereaiks,  tlie  (rictiou  brake  comoi  into  action  and  stopa  tho  turbines, 
(.^nnected  witli  the  bntkoisan  opfmnitua  for  i)Dtermmingtho|MiHor 
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transmitted  hy  the  rope*.    Rut  the' author  baa  net  been  abl«  to 
learn  whether  tliis  is  satidactorily  osed. 

We  hnv«  uuw  to  deal  with  the  prjnolnal  vlre-rope  trannoiasion 
ncrosfl  the  rivt^r.  It  has  been  seen  that  the  larblns*  drive  by  bevd 
wlicola  a  boriioDtAl  shaft,  each  turbine  beUijt  capable  of  being 
•jisconncctoil  by  putting  )t>  bevel  pinion  out  of  itear.  The 
liorUonLid  shaft  mnkci  HO  icvolutioinii  per  minule,  and  oarrlee  at 
iLh  drivinij;  end  two  pilncliial  rope  palloyi  of  iS'TMU  in  diameter 
Kroin  these  iiultcys  Iwo  cables  cross  the  river  In  a  aieitlo  apaa  of 
asill.  tu  a  pulley  station  in  Uie  river  at  tbe  left  bank,  where  tbe 
direction  oE  the  tranaroiaaion  ia  chaoged  by  bev^  gtearing,  and 
Llicnco  tho  tronamiasion  poaaea  vy  Uie  lat  bank  of  Uis  riv«r. 

Tho  two  principal  loiio  driving  pulle}**  are  not  keyed  on  tho 
hOrinontAl  driving  shaft,  but  run  looao  on  ic.  Between  them  is  a 
•lron)(  cross-head  keyed  ea  tbe  shaft,  carrying  bevel  wbeela  on 
■tuda,  which  gear  inW  baval  wlieeU  fixed  to  tho  dririog  puUeya.  U 
the  tension  in  the  two  drivinj;  cables  are  the  same  the  bovel 
icearing  would  have  no  Hctiun.  But  If  there  is  any  dllTeroDoo  of 
tension,  the  bevel  whecla  permit  one  drivinf;  pulley  lo  rolAte  tasMr 
tlian  the  other,  ao  that  ctjuoUty  of  tension  in  tbe  roped  ia  re- 
established. Tills  differential  gatu  has  not,  ao  far  u  the  author  is 
aware,  been  elsewhere  adopted.  Provision  ia  mode  for  keying 
either  driving  puUey  on  the  shaft,  In  the  event  of  ono  lope 
brtokinji  and  tke  power  haviii)i  to  be  transmiUed  throuKh  the 
other  rope..     The  dil^eotial  tcear  ia  then  out  ef  action. 

Thogrosa  power  in  the  horironlal  driving  abaft  ia  the  t«irfafa)0' 
house  u  nluut  A3Q  h.p..  or,  allowing  for  friction,  saiy  BOO  eflective 
horse-power  to  be  transmitted  to  tho  factories,  or  SSOkp.  for 
each  rope.  Klther  rope  Is  capable  of  transmlttiiie  at  any  rate  a 
la^  fraction  of  the  whole  |>ower  leiii|>orarltr  t(  ^e  Other  rope  la 
broken. 

Thii  |x)wur  is  delivered  by  the  ropea  nt  tho  ohaiige  station  on 
the  left  bank.  At  that  itation  about  21  h.p.  are  taken  offby 
pcoloiiging  the  decoitd  shaft  of  the  beiel  gearing  and  a  aubeidiary 
ro|fB  IcHnsinissian.  The  remaining  ilii  h.p.  is  tninamittod  along 
the  left  bunk  to  tho  fir-st  intormodiale  pulley  station,  at  a  diatanee 
of  3:nf(.,  by  a  pair  of  cabtos.  Thence  lo  tbe  sooond  Intonnedlata 
■tation,  distant  345(t..  by  nnother  pair  of  oaMes.  AS  UUt. 
further  U  another  or  second  change  station,  at  which  the  direc- 
tion is  again  changed  by  gearing.  Tbenee  tbe  rapes  paaa  to  two 
further  inlorniediate  ptations. 

Fiom  the  second  Inleinirdialo  atation  an  underground  ahatt 
oarriM  about  27  h.p.  to  10  small  workahops,  and  from  the  seootid 
change  elalioo,  and  the  tbird  sntl  fourth  iiitermodiale  stations, 
cables  are  <arriud  back  scrum  the  mer  lo  (s«torles  on  tha  rljtbt 
bank.  From  the  <ip<t  ahdft  ai  the  eecuud  change  Station,  about 
ilO  h-p.  are  dialribulcd.  portly  by  a  niieoial  ropegeer.  pertly  by 
vortical  and  andergroiuid  ahaftinE,  to  four  taoteries,  one  of  whion 
is  the  Ur|;e  Uosersctie  Oobauda  ;  and,  from  tho  aooond  ahalt  ol 
this  station,  a  steel  ehult  Irsiisinils  '20(1  h.n  to  Scholler's  wool 
factory.  Between  tlia  turbluebouse  and  the  focond  ohanee 
atation  the  cnblcn  conmHtcf  SO  wires,  0  Cil2ln.  diameter,  inoignl 
atrnnds  of  10  ivirnx  each,  with  ii  hemp  cere;  dtameWirof  rO|.ie 
I'Asin.  1  tpocd  of  rnpe,  fl'2ft.  [lor  socaiid  Stnaller  rope*  are  tased 
in  other  parta  of  the  trunamisnnn.  Tito  diatrlbat4on  hw  been 
iloscrlbei]  ratbor  fully,  became  it  i*  eiMenlial  to  learn  bov  far 
wiro-ro|>o  transmliuion  can  be  lulnpteil  lo  complex  condilkMo, 
where  many  cnnsiiinors  rni|ulre  {Miwnr. 

It  would  apjiesr  thsl  tho  rnthor  cninplox  arrani^nment  of  diffe 
reiitial  gear  and  double  ciiblo  wure  intendeit  on^'i'i^lly  to  meet 
the  coae  of  having  tu  drive  by  u  Hliiglu  uable  wliilo  tliu  other 
cuble  was  broken  or  under  rciiuir.  It  up|>carH  that  uiiricr  preeent 
couditiona  one  cable  would  not  bo  atroni;  enough  tu  transmit  the 
whole  [lower  which  ia  uiiliaod  :  on  tho  other  hand,  cxporiotMO 
has  shewn  that  there  is  no  necessity  Lo  dujUicato  tlio  cable  to 
avnid  accidental  stop|mges.  The  toMl  leugttli  of  princi|ial  srana. 
inission  is  about  -J.iMSIIt. 

The  Scbamuiiiwii  iimtallnlioii  Iioh  been  an  eiiUtvly  soeaeaafitl 
nndurtukin|t,  and  liiv  very  greatly  beiioltU'll  the  industries  of  the 
town.  Homo  particulars  ol  the  eit«iit  tu  which  the  poa-ur  haa 
been  utilised  may  be  inU^osting. 


Year, 

IMT 
ISIH 
ISII9 
1S7') 
IHTl 
187-2 
H*7.1 
|H7< 
187.^ 
1876 
1877 
1S7S 
1*79 

I8NU 
I!M1 

istri 

18Sf 

t88& 

issa 

1887 


Number  ul 

renters  of 
power. 
....    13  .... 
...      U  ... 
-  .,     14  .... 
Ifl  ...J 
IS  .... 

...     II  „„ 

....    17  .... 

...     19  .... 

...    81  ... 

,.  ..    SS  .... 

sa  ... 

2i  .... 

....    21  ., 

, ..    '«  .  . 

...     «l  ... 

.....    S3  .... 

25  .... 

IK  ... 

,  ...    25  ... 

23  .. 

23  .,„ 


A  vorogc 

tottl  h  ■>. 

suppliou. 

...     121  .. 

.      IM  .. 

...     IW  ., 

...  tu  .. 

...     S»  .. 

..     8»  .. 

...    300  .. 

'■■J7 

...     SM  .. 

._  m  .. 

...    BIO  .. 

-    010  .. 

..    023  ., 

...    6U  .. 

...    HI  .. 

059  , 

OtI 

«:« 


Keait  from 
poww. 

......       34R 

sas 

7»> 
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LUSO 

■1,300 
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S,OHi 

3.1-2(1 

.1.1ilri 

,         3-JfjH 

30*0 

.10*0 

2,980 

3,090 

»,!«)0 


The  chari;c  for  |iower  in  1887  varied  from  £4.  I6«.  lo  td  per 
liorKU  ]iowei'  |)er  iiniium. 
The  toLol  ooat  o4  the  works  appearc  to  have  been  reetioaed  at 
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'  CSV.MI)  ong^DttUy,  And   lhi«,  by  vriDn^-  olT,  hUmxI  at  £3t,6M  iii 

A>  to  ihm  workioi;  of  Uio  cjitqin  tl  appmn  that  oxfiwioiica  hoa 
rjiiwwl  that  tiMro  is  a  grmter  lo«  of  power  m  trruiBDiiuion  fn  wob 
*  fcnd  friMty  wwlhw  than  n-as  orijrinally  oiticcicd.  When  the  moxi- 
niiirn  |iower  ia  being  umH,  thnro  ape  oupilfni.i'inii  of  tho  lopcj  which 
drive  the  machinoi  *t  irreealnr  ■pce<]  Tho  «|>lnnlne  fnctory 
Buffered  moit  from  tht*  uKTcMuied  to  titlco  |iovrc<r-  Tin*  li;ui  i«d 
to  tho  eonatructlon  of  »  nv  power  Rintion  and  the  mlutilion  in  Lli» 
new  work*  of  ol«ctrlo«l  {n«t«ul  of  wire-rope  trammiHioii. 

In  aonio  *xcellunl    lectutM  which  were  delivered   before   this 

NOclMy  ia  JSfll   by  Mr,  Ginbert  Knpp.  tho  method  of  iransmiMion 

by  wlr«  rope  in  compared  with  tho  method  ef  irnniniiMian  eloc- 

trtOtUy  vary  much   to   tho  diMtdTantaKo  of   Ihn  former.      "TIIL 

reoentlf,''    raid  Mr.    Kapp,    "  m|«   train tnluioii   field   tho   field 

BbMlately,  not  bocnu«o    It    wju>  jwrftiel,  liui  boofiuse  there  tm* 

nothinc    bett*r.     Now,  however,   we   have    something  better   in 

electrical  dlatrtbntlon,  nnd  the  Hying   rope*   are   bnrjg  sli-tidily 

reploood  by    the   ele^lrio    eonduotors."      The    use  ot  the  woid 

"  repbuMd  "oonveyB  a  wrong  iiiipro»rion.    Tho  wire  ropes  have  not 

beeo  r«pUced  st  Sohaffhauicn  by  olocCrin  cah!o«,  hot  no  nddiiitionl 

^^^T    power  BlHtion  has  been  erected,  nnd  no  (iWtrIc  l,rnoaoif*><ioii  U*a 

^^Hft  been  placed  beside  the  rope  tranxmiHHiciii.    1 1  hHp|<ii<io<l  ncddootAlly 

^^^V  thnt  at  a  visit  of   thn  mitlior   to  SrhufTliitiiMiOi  uhoiit  a  yiwr  iiiiU  a 

^^^V  hftlf  niiRo.  the  lope  traiinniiwion  wiut  working  while  the  etwtni: 

^^^H^tran*mlj'»loii  wiw  tilopped,  having  been  temponirily  diiiabled  by  a 

^^^V*  Ugh  tiling  iwt^iiloiit.     It  naeined  deairnblo  te  aicertnin  from  Motiiiii. 

^^^V  Rletor   what  view  they  took  of  the  nronpoct*  of  wire  rope  trnna- 

^^^^  mUkion,  looking  lo  the  fnot   that  tWy   had    the  opportuolly  of 

^^^B  knowing  tlic  remiiM    of    the    worklri(f  of  T0\»  and  olii.'tric   Iran*. 

^^B  mission  side  by  ■ido.    They  v/tirv  i-oiwl  enough  to  fend  ntiswoi'*  to 

W  aome  onqulnoo.     They  nay  that  nt  Suhainuiuseu  the  rope  plant  ia 

f  expecMd  Ui  do  moi'O  work   thnn   was  oriKinally  provided  for  or 

int«ni)ad  ;  alio,  [L  wk«  the  lirst  large  inBtallation  of  tho  kind,   and 

had  •oine  defoote.  whioh  experience  has  nhowii  can  bo  ramodiod. 

Blaotrie  Inioemiiieion,  they  uy,  has  also  bixin  found  to  have  tonio 

biooDVenlencee,      They,  however,  do  not  think  ilini  elOPtrin  trans- 

mluian  will  compote  sorlonsly  with  rope  tmneiniMiioii  for  »hort 

distflneoa,  such  oa  that  at  ScnaffliMitaen.  as  1  iiTiilonriund   them  ; 

on  tho  other  hand,  tor  long  rii«tHnco«,  they  admit   thnl   elii-lrio 

tronsmlsalon  ha*  Ui*  advantage. 

TVnmnnunoii  at  Torlona  in  llvly.—lui  early  as  ISTO,  and 
apparently  independently  ot  Him,  an  Italiaa  engineer*  ereoted  a 
Mnall  onble  tranemisiion.  worked  from  a  waMrwheel,  at  Tortnna. 
There  is  a  eiogle  span  of  100ft.  Tho  watcrwhoci  drives  the  first 
rope  pnUey  by  gearing,  with  a  ratio  of  III  to  I.  Tho  rone  speed 
ie  soft,   per    «eeond.      7%e    most    InterMthtg;    point*   nboot   the 

ttransmiasion  are  |1)  that,  in  cpilo  of  the  diiwdvaiitHgM  of  gearini;, 
■nd  the  «iRal1ne««  of  the  power  tranemitted  <T  h .p.  or  S  h.p.),  the 
lose  In  normal  conditiona  of  working  ap[>eai-ed  to  be  only  (S  per 
Mnt. ,  and  I^Z)  that  the  suhslitiitiun  of  nulor  power  and  rope 
traneininion  for  steam  effbetod  an  economy  of  80  per  ooot. 
Tht   Initailoti^n    at    Fribourg,    Sutitztrlaiid.—A  company   was 


formed  in  ISTO,  partly  to  aetiuire  and  work  the  (oresl*  owitcd  b]r 

frlbonrg,  partly  to  iitili«o  and  ml* 
paitly  lo  oairy  Oiil  a  •olieine  of  wjil«r  supply. 


tho  town  of  Pr 


to  iitili«o  nnd  mil  irater  power,  and 

)f  w>it«r  supply.    This  was  t«  rame 

extent  a   noheme   Id   advnnoe  of  niiy  prerioiiH  one,  becauae  the 

ooiiifnLTiy  acquired  land  which  they  prajiused  lo  lease  to  induttriai 

['undertakings,  including  in  the  lease  a  right  to  a  supply  of  power 

"from  the  plant  of  the  comi»ny. 

>  A  dam,  40ft.  high,  was  built  aerooB  the  River  Sarino,  neer  the 
town,  in  a  ravine  wlicre  it  was  not  ponlbU  to  onnstriiel  tar-tories. 
The  comjHiiiy,  therefore,  acquired  come  level  land  nboiit  :ttN>ll. 
above  tlie  riixir,  ndjoininyarAllway  and  olIierwiM  well  iidHpleil  for 
fiwtorlM.  The  taeiorlo*  were  to  tw  woiked  by  (wwer  transmitted 
by  wira  rope*  from  tho jwwer  ttatioii  at  the  river. 

With  tlie  luiiiiinum  flow  of  tho  Serine  and  an  cfTectivo  fall  of 

33ft.,  I.TW)  b  p.  could  he  obtained.     Prevision  was  made  for  two 

''tairbine  honvnt  containing  eight  turbines  of  300  h.p.  each.     Only 

'  "wo  turbines  hove  actQally  boen  eonstmcted— one  driving  pumping 

_nachineiy  for  wal«r  supply,  the  other  driving  a  rope  transmlsalon. 

I^Tho  turlimo*  ore  fllrani  torbinei,  running  at  74^  levolntlon*  per 

,  Rimuto.     T)io  turbine  lor  tr«namis8ion  diTvet  a  horizontal  ihaft  at 

II  revolution*  per  minute  by  bevel  wheelH,     This  oarrie*  s  ISft. 

[pulioy  with  aingle  g'roove  dnving  tho  cable,  by  which   |>ower  is 

ibiuismltted  to  the  plain  of   Perolles.     The  piliioipBl  roue  trana. 

aitwlnn   ooneiet*  ot  fiv»  equal  apans  uf   500ft.    each.      The  total 

liel«noe  to  the  Mwmill,  at  whi<?h  power  ia  lirst  taken,  ia  2,S00ft , 

Dd  the  dilTerence  ol  devation  is  SUMft.     The  rope  pulley*  ato  all 

5ft,  in  diameter,  and  [ho  rope  is  I  iwin.  In  diamotor.     Tho  ropo 

[msista  of  M  wires,  ilTSin,  In  diameter,  in  1(1  alrands  of  nine  wires 

l^itb  hemp  coroi.     The  speed  of  tlie  rope  U  Sfft.  per  Mcond.     At 

he  sawmill  a  subaidiary  transmlMion  workx  a  mjlway  for  o&r^ing 

dmbcr  and  ii»iiij;  SO  h.p      Tbie  has  a  roiie  |in.  in  diameter.     From 

rthe  Rliatlinic  of  the  sawmill  another  nulwidiary  rope  transmission 

'the*  ISDb.p.  to  railway  oaniage  works,  at  a  distance  of  9.Wft. 

'todi  llie  oarriago  woifcs  tliero  is  a  further  trBnaroission  oj  GO  b  p. 

'  a  Jin.  rope  a  disianoo  of  l,600fi.,  and  thonco  by  ropes  Jin.  in 

•Bieter  to  a  foundry  and  chemical  factory.      Tho  power  i*  aold 

Kl  the  rale  of  SOOf  ,  or  £S  |ior  horao'power  per  annum. 

It  waa  at  Ftlbourg  that  Meeera.   Rioter  introduced  the  plan  of 

npLojrinE  rapes,  preilousty  stretched,  so  than  they  should  not 

jnire  to  t>e  shortened  nft«r  being  some  lime  in  use.     The  ropes 

»  etretohod  (I'TI  to  3'4  per  cent,  of  their  length  by  a  maohnie 

ilch  eompr««et  ihem  radially,  while  a  longitudinal  Mneion  ia 

alM  atmlled. 

Tht  ItuiaUalitm  al   BtlUyardt.~\a  1872  a  company  was  tormed 
to  utilise  tlie  water  (HnrcT  of  clio  Rhone,  at  Bdlegarde,  not  veiy 

*  N.  Roggcri,  Fn>t.  Inn,  CtvU  BaglnNre,  niL  1.,  pi.  \9i. 


tar  from  tienevA.    The  total  powor  of  the  rivw  wUgb  it  ibViiHiAle  < 
is  estimated  al  I'-MM"!  h.p.,  hut  the  original  project,  vfiUimaOD 
a  very  large  Mitle,  bus  been  only  parttally  earned  out,  Mtd  tlie 
works  have  not  been  linancially  succsMfuL 

The  water  is  led  from  a  point  above  tho  I'erte  dii  Bhono.  tlirough 
o  tunnel  l,S00fi.  in  length,  to  tJio  Valserinc,  near  its  iunolion  with 
tho  Rhone,  A  tnrbino-house  has  hcon  orectod,  with  five  Jonvol 
turbine*,  on  a  fail  of  3lift.,  devaloplnK  KM)  h.p.  each.  The  power 
isMblaLaWt.  lo:tlXlf.,oirat  £8  lo  £12  per  horse-power  iior  annum. 
Quarries  of  depoaite  oi  uhosplialo  of  litne,  a  wood  pulp  factory  and 
paper  mill,  a  copper  rennof^,  and  other  work«,  are  driven  by  the 
turbines. 

The  turbines  are  in  a  gof^e.  The  wire  rapes  af«  led  from 
pulleys  on  the  tuibino  shaft*  to  a  pnlloy  station,  di>t«nt  120ft. 
vertically  above  the  lurbinca,  and  :dJOft.  horixontally.  Tho  total 
dtMtaiioe  to  the  jihoephate  fa>»«ry  ia  A.UKlft, 

The  horimntAl  sluifte  driven  by  the  turblnos  tuirry  eaoli  two 
puiiuyH,  18ft.  diameter,  with  ropm  I  -'SMn,  in  diameter,  conHlgtiujr 
ofT'iwirev,  'OHlEu,  in  diametor,  with  ahempoore.  The  ru|>e  speed 
is  e6Ct.  per  aooond.    The  ircoeteet  span  at  lielteicarde  ia  OSOIt. 

Thi  In^allaiioa  at  G-oiat,  in  India.— The  most  leoent  and 
OTIC  of  the  lareost  telodynnmlc  transmissions  hus  b«on  erected  al 
Unkak,  In  tho  ROOlhern  Mahrattn  country,  in  India,  Thin 
iiiHlaltaiion  bM  been  carried  out  by  Meaers.  Escher  Wyaa,  ot 
ifuHuli.* 

The  riier  falling  over  a  high  cliff  tis*  loobtve  power  enough  tor 
many  industries.  At  present  three  lurbinee  ot  250  h.p,  each 
I7A0  h.p.  altogether)  have  been  erected  to  drive  a  cotton  mill  of 
20,000  «pindi«.  Tho  walur  ukon  at  2,.W0ft.  above  the  fall  is  led 
by  a  clmunel  lo  the  edge  of  the  cliff,  and  thonco  in  a.1"2iii,  wrouRht. 
Iron  pific.  Th<^  ]ii{<e  uMcends  about  I  IOit~  Nerticnllyon  the  face 
of  thtr  cliff,  null  then  tn  inclined  at  about  .flldeg.  to  the  boriiontat. 
In  the  tnrbiiiP'hoiiKe  the  thr««  turbine*  are  supplied  by  tlireelMin. 
branch  pipes.  The  total  fall  ac1,ini>  at  the  tuibiuu*  t«  IttOlft. 
The  turbine  wheels  are  07in,  in  diameter,  and  they  turn  at  155 
revolutions  per  minute. 

Tho  tarbines  are  notion  or  impulse  turbines  with  [lartial  admis- 
■ion  1  and  tliey  haT«  bor)Kont«t  aie«,  each  turbino  axis  carrying 
a  wir*'ro|ie  driving  pulley.  There  Es  a  sluice- valve,  worked  by 
hand,  and  a  ilimttiu  or  disc  inlvo,  controlloii  by  a  governor,  to 
each  turbine.  The  governor  is  a  relny  ifovemor,  in  wliich  a  bell 
on  speed  cones  driv«  tlifferential  gearing  connected  witli  the 
throttle  valve  If  the  governor  movflH  the  bell  to  either  side  of 
it«  central  position  the  dilfereoiial  gear  comes  into  o|ienition, 
and  oponn  or  clotee  the  Ihrollle- valve. 

The  ahafis  of  the  turbines  carry  wire-rope  pulleys  ll|ft.  In 
dinmeler.  The  rope  eiieed  la  1l!tft~  per  leoond  ;  the  lopes  aie 
lin  <iiainet«r.  At  the  topot  the  cliff  ia  a  roMatation,  withcaiTler 
pulleys  )S8ft,  and  iMtt.  above  the  turbine  abaft*.  The  pulley  for 
the  tight  side  of  bolt  is  lUft.  in  diameU'r,  that  for  the  slack  side 
is  Sft.  in  diameter.  The  distanco  from  thin  station  to  the  mill  is 
432il..  and  theie  ia  nil  iiiterniodiato  carrier  station  for  tho  slack 
eide  of  tlie  belt,  which  would  olhorwiao  foul  tho  Kround  Theiii 
are,  of  courke,  Ihtee  ro|ieH,  one  to  oach  turbine.  The  installation 
wax  aet  to  work  in  October,  ItWT. 

Atttaalagn  aiut  IhtoHvanlngf*  of  Ike  Ttlaii/uaiaif  Sya'tnt.—Tlie 
tvloilynnmic  system  is  adaptoil  for  Ininsinltlini;  iind  distribuliiiif 
giower  to  distances  of  a  mile  or  more,  which  itre  liirgu  cum)>ared 
with  the  distances  to  which  power  is  ordinarily  iransmittcd  by 
shafting  and  similar  moans.  On  tiie  other  hand,  it  cannot 
aorioujly  coni]icto  with  electrical  transmission  in  oasos  whore  tho 
dislnnce  to  be  covered  la  reckoned  by  many  mllo*.  \V'ith  this 
liinilHlion  il  inny  be  noted  (hat— 

),  It  haA  the  ;>»cu1iar  ml  vantage  that  it  transmlta  the  laecKanicaJ 
enetg)'  devduiieil  by  the  prime  movpr  dintctly  wil.|iout  any  ilkter- 
mediolc  tmiiF^farmatiun,  In  electriial  dmUibutiun,  u double  trans. 
formation  is  nooeasary — a  trim  f, formation  into  eluolrii^al  energy  by 
«  dynamo,  atid  tetraneformniioii  back  into  mechanical  energv  by  an 
elootric  motor.  Tbis  double  imii»forniatiDn  involves  waato  of  power 
and  increase  ol  capital  expended. 

2.  The  offlctency  of  transmiKsion  to  such  distance*  as  those  at 
ttchafrhausen  ia  undoubtedly  very  gieat ;  it  is  uncertain  whethiir 
a  iilmtlai  amount  ot  power  could  lie  distributed  to  an  e([iial  number 
of  ooiiaumera  electrically  with  a«  little  waate  of  energy  in  the 
process. 

3.  The  lolodynamic  Iranemiwions  whioh  have  been  at  wut'h,some 
of  them  since  l>iM,  have  actually  worked  oonttnuoualy,  wilbout 
serious  Ktoppage,  and  have  only  faitod  to  return  an  ade(iunt«  pro&i 
whcic  Ihcy  wore  undoctakeo  oo  a  scale  loo  largo  for  the  umounl 
of  industry  requiring  lo  be  suj>|)llad  with  jjower  in  the  locality. 

4.  Where,  aa  al  Bellegardo  and  FrlbouiY,  the  powor  station  is 
IWft,  or  more  below  the  factories  driven,  the  tolodynnmic  system 
haa  an  advantage  over  «oiiie  lyaleina,  audi  aa  tho  hydraulic  ayatem, 
that  there  is  no  loes  of  t'llideiioy  due  lo  dilTerence  of  level, 

On  the  other  hand,  it  may  be  admitted  that  lelo'^lynaniic  truiia- 
miBeions,  simple  as  they  are  mochaoically,  involve  OOIiaidurable  coat. 
The  pulley  picn  require  to  be  lofty  nnd  strongly  built.  The 
mniimum  length  of  span  hitherto  accompliahed  is  630ft.  at 
licllo^arde.  Eiiriorioncc  has  also  shown  that  tho  cost  of  mointen. 
anoo  IS  coniuderable  The  cables  must  lie  topbwod  annually,  and 
expoiiencod  workmen  are  oeceHin,ry  to  midtc  toe  long  epllco*  In  the 
roiHi*. 

One  diitlinol  diaadvunttLge  ol  the  telodynamlc  eyttem  is  that 
DO  meokne  has  been  found  of  directly  meaMiinc.  bf  numerous  or 
continuous  observations,  the  amount  ot  power  debvered  to  each 
consumer.  So  long  a*  the  power  is  di>tribnl«d  to  very  few  con- 
sumon,  it  is  possible  to  assou,  wiili  ptncticot  feiroees,  Uie  charge 
to  eoAb,  without  such  measuremonte  of  the  power.     But,  In   pro- 
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portloD,  OS  Uifl  conttURierE  ora  more  numoroae.  ths  defect  of  Uie 
Vfneai  in  thu  rMpc«t  bcooina  more  fcrioui.  A  recording  trans- 
iikbalon  df  nftmometor  woald,  ai  courio,  obvlftt«  th«  difficulty,  but 
tho  CO*t  nf  kurIi  nn  a|i|>liiuico  ia  cnntLdembl*. 

It  b.  in  Min»  csan*  iiI;  any  r>to.  n  d«feal  of  l)ie  c*bl«  «yi*t«[n  llittt 
tha  <imouiit  of  |X>i>oc  wliivli  il  U  |<rHi;ti('s1l)'  powililn  to  ItaiiHinit 
by  a  cingle  cable  is  iiiuitwt.  It  it  t>ul  jxMtJble  by  inurcnsint'  Iho 
riM  of  the  cftble  to  tnnmit  an  tiiilcfinitel}'  Wfco  amount  of 
power.  Tbe  cablea  becBine  loo  heavy  lo  bu  maiuiifoiible,  and  the 
pollejra  too  lam  in  diameter.  In  tlic  rcitort  of  thoexparlaodiUuiK 
Ute  town  o(  ueno\a.  In  ISS9,  tJic  limit  for  one  cable  wiu  placed 
at  100  h.p. ;  McMn.  Rtetor  Bros,  place  It  at  300  li.p.,  ftud  that 
amount  ha*,  in  fact,  been  ttau*mltt«<]  :  tio  doubt  tlie  proper  limit 
vaxiea  ia  diOecent  cum. 

It  M  aleo  an  inbereoL  charoolerijitio  ol  the  oftblo  »y>tem  that 
theefficiencrdecroBaeii  mpidly  wbeo  tbodUtADce  increuoa  b«yond 
certain  moderate  limtM.  On  the  moat  (avourablo  int«rpnCation 
of  the  eipoiiiuienta  tho  oflicioncy  uinv  be  'iMt  for  100  yardx  or  93 
lor  SOU  yard*.  nHicionciM  louiaikably  hiith.  Bat  tlie  oRioienoy 
fallf  U>  O'UO  for  Q.OM)  yanl»,  ut  •ttielwicy  by  no  meaio  remarkably 
KOod.  

I.ECTURB  IV. 

HvnR«UMt3  TllASIIVIIIIMOV, 

The  unicticnl  !i|>p1ic»lioti  of  a  vvBlem  of  diiitribucion  of  promire- 
u'at«r  fur  mo  live- [ion  tsr  purpoHae  u  duo  to  Lord  Aimitronjc.  From 
tJio  firBt,  ly>rd  Armitronf;  conI«ni{>Iate<l  a  diatribullon  of  pnniiire* 
wntor  in  town  arena  for  the  «apply  of  motive  power  to  rnnny  cnn- 
lurooni.  For  lihnt  purponn  tho  ■apply  of  water  (nr  motive- (nw or 
piuporo*  mny  be  conjoined  irltli  ttio  *upply  o(  wHt«r  for  other 
pmriiOMa,  tlto  lootora  boln);  dtirnn  by  water  from  Iho  tntlinary 
t<Virn  inntns.  In  Ihnt  caw  no  •(•eciiLl  »y«tem  of  maina  for  powcr- 
wnu>r  is  teijuirfJ  :  but,  uu  the  other  hnnd.  tho  proHuro  in  limited 
to  that  8ui(«ble  fur  onlinary  u'atflr  supply.  Or  a  apoeial  lyitcm  of 
diatribution  of  power  water  may  bo  ndi^ptod,  Bnd  in  that  cnae  it 
smcrolly  proves  ta  bo  convenient  and  oconomlml  to  u^o  a  miich 
Kighor  pNuuure  than  would  bo  auitoblo  for  ordinary  wnter  «npp1y. 
For  ft  long  tlmn  tho  Inttnllntinna  Cftrrlnd  out  tor  ihtt  liydtniilic 
diatribiition  of  [lowor  «nr»  (•(  .i  tocnl  and  rcslriolcd  cbumoter, 
■od  were  sffecial  •yHtoinx  nl  tlio  Kttvr  kind.  Only  in  a  Ir^  tavat 
prwaure- water  tor  a  •mail  niiiubur  of  niotors  was  obtoinod  from 
the  ordinary  mains,  the  pric«  oharged  tor  the  water  bolne  no 
Krent  that  it  waa  preferable,  in  most  caMi,  lo  unc  ileam  or  ^aa 
Onetnon. 

Tho  advantoKea  of  hydnulic  tranamiMilon  for  »otuatin(; 
coaehlnoi  which  work  intcrniitteotiy.  ancli  h«  cranei!,  lift*, 
npfluu,  and  dock  gatM,  nw«  eooit  obvioiu.  For  thi*  par- 
tioular  purpoae,  it  if  conieniont  to  use  cxecptionnlly  high  pre*. 
•uro  witta  aiDDU  mains  and  comparatively  nnoll  motor  cylijidem. 
Such  hiich'PTCaaurc  hydraulic  irDiumiwiona  were  fli-at  urHCl«t  in 
connaction  with  docka  and  onionnU.  It  waa  only  iittur  muny 
yeara  tlial  fimilnr  ayatema  came  to  b*  applied  for  puwur  "npply 
over  ontcnalve  town  diatricta.  The  oondiliuns  »iid«r  wtiicli  bl^-k 
prerauiu  eyvtems  ftrat  achieved  auocMa  govv  (horn  a  Bpcciiii 
oharacli'r,  which  imputen  ileHuite  limit«tionB  on  their  apiilii^ti}!!. 
The  hich  piwrauiu  fynteni  in  alnioat  Bicluaively  an  Engtiih  ayatoni 
ftnd  almOBteieluHivcly  auitable  for  workiDK  intoi-mittont  mac.hinca. 
For  ordinary  power  uurpoeca  it  ia  loM  Well  adopted.  Comjiojativaly 
romntly  ayatema  of  hydraulic  tranauilaaion  ut  moro  nindorHto 
prowuro  have  boon  caiiied  out.  shich  are  battel  lulled  lo  (lis- 
tribute  iKiwor  lor  ordinary  induatrial  [iai'|ioMU. 

In  diivinjf  ctanoaaod  other  inI«rmllt«ntly-workiii|;  maehiuM  the 
SuolaaliuM  in  tlie  doiiiand  on  tlie  ninins  for  prcsiure'Water  ia  very 
great.  Ueiice,  iu  dovulopiog  his  Hystem,  LonI  Armatrontt  wu  led 
very  aeon  lu  consiilpt  the  'jucvtionut  tho  atomge  of  energy.  Itoaor- 
voir  storage  (or  Bystemf  in  whiuh  the  preaiure  ia  very  f[">at  ia  not 
eanorolly  |ioaiiblo.  booaiiso  no  site  aulficinntly  elevated  cftii  be 
found  for  the  roacrvolr.  Air-voaiola  wore  canaldnr<<d,  bill  the 
amount  n(  encricy  which  can  bn  noittl  in  thut  way  is  nut  very 
great,  and  there  are  umctical  dllllcultle*.  Tlie  preiuiure  in  the 
air-voMtl  vaiiM  with  tlio  iiuaiitily  of  water  in  store,  and  an  air- 
pump  must  be  uwxl  to  rvplaoe  tho  air  abvorbed  and  to  maintain 
the  air  oushiun.  Tli«  invviitioo  of  tbe  ooDumulator  mot  the  difli- 
onlty.  The  accumulator  perfeotly  muwuc*  the  puipgeo  of  atocintf 
•oah  a  supply  of  n'n[(>r  under  piBwntc  a*  is  rKjuirod  lo  moot  tho 
jaoinentAry  tlai^tuaMons  of  demand  ia  •  syatcm  dnvliiii  iDtermIC* 
Mnt  Riiwhlnca. 

Ill  an  article  in  tho  Mtthaairt  ifmgoiing.  In  IS40i'  very  inlerett- 
iog  now,  if  itH  dat«  la  conalderad,  Ijonl  AnnHtiuii);  iwiiitu'l  out 
that  wbon  waUir  ii  itfled  by  a  puiupin^  uugioD,  it  becuuies  tho 
recipient  of  tbv  triiur^y  (rijiuu'lfld  in  ruinini'  it.  If  Ibo  same  water 
ie  used  to  actuau-  mDtoiit,  it  reiidoni  bock  tho  power  conferred  on 
it  in  ila  dcecent  lo  iUi  orii^inal  level,  and  thus  bccomct  a  mediiini 
throurh  which  tbe  power  of  tho  pumping  ont(ino  may  be  tiana* 
TJN^^  to  a  diatwioc  and  dlstributcxl  in  lama  or  ainnll  iiuanlitlea 
Mnqolred.  loni  Armitroo);  ahowod  tlial  a  contltiuauily  work- 
lag  MMm  pDtDpIng  enfcine,  of  ooinparflli\«ly  ainoll  sice,  wan 
eipable  of  iolag  a  laric*  amount  ol  distributed  inlerinitleut 
work,  and  hu  ar)i;ued  that  thii  would  bo  moro  economioal  than 
the  employment  ui  a  nuuiber  of  ateam-motora  to  drive  each  aepa- 
rato  m&chine^ 

Soon  after  ihta,  Lord  Armstrong  invented  an  hydraulic  crane  of 
a  type  uaod  aver  aince.  The  press  uro- water  acta  on  a  [ilaion,  tlia 
nM>Uoa  of  which  ia  multiplied  by  n>dupllcallii|{  a  chain  over 
pallejt.  Ill  lIMo  a  crane,  worked  by  preMuro-water  from  the  town 
mains,  was  erected  in  Newcaetle  ;  and  lo  ISiS  aimllar  oranBi  wer« 

'See  ths  Procttdingi  lottitutlon  of  Civil  EnglnMn,  vol.  I.|  p.  BO. 


used  by  the  North-EeMorofiMlway  at  their  good*  atadonlB  New- 
castle. In  ISfil  hydrMillo  traoamiuian  w&«  adoptod  (or  drivinK 
cranoa  and  working  dockeateaalGractt  QrinuAv,  at  H«w  HollMid, 
on  tho  number,  anil  by  HraixJ  on  the  Oreat  Weatern  Railway. 

t  To  be  ri/tiliniud.  J 


PHYSICAL  SOCIETY. 


At  a  meeliatt  of  this  society,  on  the  27tb  ult..  Pn>t.  iF. 
F,R.S.  (vice-president).  In  the  chair. 

Mr.  B.  C.  Rlmlnatoa  road  a  |upur  "On  tlie  Behavloar  of  aa 
Air-Core  Transrormor  when  tllo  Freqooocy  la  Brtov  a  CertalK 
Crltl«al  Value.''  Takii.tC  '-''C  anli'iaiy  diilciontiai  oquatioiM  toe 
two  clrcmla  linviiit'  n^il  '>'"!  tiini.unl  indiioUon,  and  aMumlag 
alnu«i)iilHt  t'.  M.b'.'v  ,M>d  tun-iiiiit  oxi'llivientA,  tbe  ftutlior  aboa* 
tbut  111  thou  k'b  tho  diireruiioe  ul  plia»o  between  the  cnmary 
puleiitial  (lilTurence  and  primary  current  ii  aiway*  dimiDiibud  oa 
oloiinK  the  secondary  ciircuit.j-ol  under  certain  cucumsiancsa  Uiia 
closing  incrcuoB  tho  impodanoo  of  tho  |>rimary.  U*ilh  constant 
potential  dllToronco  this  nioaiia  tlmtclosing  tho  socondaiy  decroasea 
the  pi'iiiiHiy  ciinent,  a  phono tiiciion  not  usually  obaerTod.  The 
criiieal  i:i>nditions  neceu>ary  fur  iiwreaaod  nnperUiice  are  fully 
workud  out  ill  the  paper,  as  well  as  those  uiiilsr  whioli  Unia 
increase   beoomee   a    maiimum.      In    the   case  of  two  iilenltoal 

u(a  =  tl' 


coUs  with  no  magnetic  leakofc*,  tho  critical  value  ol 


whoro  p  =  '2  ir  times  the  (rvfiuenoy,  L  the  inductance  of  tho 
primary,  and  r  it«  rcaiatanco)  ia   J2,  whilst  that  to  ki^c  manmutn 

impedance  i"";^'    The  maximum  Increaae  ]>oaa|ble  ia  Ifij  iwroeat. 

ThecorresponJinK  values  are  given  for  various  amuuntsof  mognetio 
leakage  iu  tabular  form,  and  curves  were  exhibited  at  the  meeting 
abowlriK  how  tho  impodanoo,  ourront,  jiower,  and  mognotiatiifi 
eHect  vary  for  difl'oiont  vnluea  of  a.  To  tost  his  conclusiona,  tbo 
author  made  cxperininnto  on  two  coila  doao  tngnthor,  tho  obaervod 
incroaap  in  lm|Hl<)anri<  nmountlii^  t.o  H'^  |>oc  cent  In  addition  to 
tho  analytjpal  invoatJKutiiio,  till)  i>al>Ject  la  tie>it<*l  geomMrioally 
at  con»id«rabl«  luiiKtli.  Fref  Mtsehla  ■howei)  that  the  impedanota 
iBlcht  bo  roprBsentod  by  two  hyiierbolua,  havinj;  /i'  as  abacisMe 
and  the  siinarea  of  the  impedancea  as  ordinotea.  Theao 
oonid  be  readily  constructed  from  the  data  given.  A  lioe 
ropresonttng  tho  primary  inductaneo  dmwn  on  tho  some  di^rram 
inteiiflcta  one  hypierhola,  allowing  that  the  imjwdanoe  hualiraya 
H  luniiuiiim  vulue.  Ity  a  »i(nptu  eonstruotioii  the  phase  angle 
between  the  primary  and  secondary  cunents  could  be  determiiwd 
for  any  given  conditions.  Dr.  Siuapaar  obsoived  tiiat  inoreoaed 
impedance  on  claain|{  tho  sooondary  nocosnariiy  meant  a  decroato 
in  the  tug  of  tho  primary  current  behind  tho  primary  polwUlal 
dilforoncn.  Mr.  Blakealar  wo*  pleased  to  aeo  the  KeomMrteal 
inothod  of  auch  ^t\\i-<<,  umI  i.hou^ht  it  much  simpler  tiuia  tho 
iiimlyticat  ono,  Tli?  rivviDn  ntliy  increased  impeitanue  on  eloaUiK 
U>«  avcnniiary  of  ordinary  traiisfonnen  had  not  been  noticed  wbb 
becnnau  their  lug  angles  wore  very  large.  Is  a  Hgure  publidied 
some  years  n(^  (o  reprint  the  actions  of  transformer*  (Jie  aoglM 
ho  had  chosen  wore  such  a»  would  make  the  primary  impedance 
increase  on  closiiit;  the  socondary.  Ijlving  an  cxproaaion  connect.' 
ing  the  pninaiy  curieiita  on  o]icn  mid  clo«ed  aeoondxiry  ree|iMi- 
t{^'oly,  ho  now  allowed  that  lo  net,  increased  impedance  the  ram 
of  the  lilt-  angle*  in  primary  smd  seoondary  must  exceed 
!)Oii«K,  To  Kot  large  power  in  the  seoondary  the  primary  lag 
should  be  ntarly  QOdug,,  and  the  secondary  about  l-Uof*.  He 
also  pointed  out  that  some  of  the  fi;;uic«  in  the  lapor  might  bo 
■impliBod  considerably.  Prof,  Porry  said  he  had  long  hod  tJto 
impleasion  that  if  a  sulHoiciitiy  small  current  were  taken  from  the 
socondniy.  incicnand  im|H;<lance  would  be  obscrvablo  in  all  cam*. 
and  be  ijuotod  aomn  nuinlincs  he  had  given  in  the  I'lii!'i«"j-hicat 
Uuijmi'it  for  INill,  Hhowing  a  dei-iJod  iiicrewto.  Kr.  Klmtastoa, 
in  reply,  said  he  wns  not  nwure  that  the  elfeut  lie  had  now  brought 
forward  hail  been  observed  previounly.  The  result  was  completely 
worked  out  anolyticulty  before  using  geometrical  mothodn. 

Mr.  W.  B.  Croft,  U.A.,  showed  on  eipeiiiiiont  (in  "  Bleotrlo 
Ka^llatloa  ia  Copirar  FUIok*."  simitar  to  Ihoao  dmcrihod  by  Dr. 
Dawson  Tumoral  the  Edinburgh  meeting  of  theBritii'U.\uioclalion. 
A  battoiy.  gaivanninolor,  and  glaaa  tube  containing  copper  tiling* 
were  Joined  iu  serlw.  Under  onlinary  cirt^uinstiiDoes  no  current 
passed,  but  ImmedfaleW  an  electric  fpark  was  produced  by  ea 
electric  inaobiiio  msny  feet  away  Ihe  Ealvanomoter  was  violently 
<  let!  PC  ted,  and  rmaainod  so  until  tho  tube  was  tapped.  On  trying 
difhirent  matorials.  aluminium  and  copper  seemed  about  equal,  but 
iron  not  ao  good  ;  carbon  allowed  the  current  lo  paaa  always 
Prof,  iiinohiii  mid  the  phenomena  were  strikingly  liko  ihoao 
aihibit«d  by  hia  "inipulaion  cnlla."  for themomentauivk paMtd, 
even  at  a  diatanco  of  130ft.,  they  becuine  aeneitivo  to  lighL  Very 
ininui«  Kimrks  were  cujwblu  of  pruduoing  the  ohaaee,  bat  1^ 
adding  <ui|.>acity  to  tliu  Hporking  circuit  tbe  etfeol  ooaliTbe  greatly 
modilied.  Heplying  lo  u  ijiiestiun  from  Mr,  Kimingtoo,  no  (aid 
the  change  was  due  lo  elect romuKiietic  vibrntions,  and  not  to  tight 
omitted  by  the  sparks,  Mr.  Blakealay  enquired  if  lengtheiung 
the  Miuika  produced  greater  ciTect  on  thecop{>ar  Hlings.  1&.  ~ 
asked  if  tho  leaialnncc  of  a  tube  ever  bocnnie  InflRlto  again 
for  a  long  time.  In  reply,  Mr.  Croft  said  the  current  eomotimoa 
psased  b«fore  tlie  ajiarli  actually  occurred  between  iiie  knobs.  He 
pad  not  left  tubes  for  vary  bxig,  and  hftd  not  found  the  resistance 
reappear  witliout  tapping. 
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LEGAL   INTELLIGENCE. 


FRY  AND  FBANCIS  v.  ST.  JAMESS  AND  PALL  MALL 
COMPANY. 

Mr.  Juatioe  Kekewioh  on  WVinmclay  hoard  tho  nctiiinof  Fry 
and  FnnciH  r.   tho  St.   Jarooi'i  and    Pall   Mail   Electric   Ughl 
CompaDy,  LimJuid.  tho  qu»liiin  raiicil   hciiii;   H'liothor   Lhn  com- 
pany, tiador  ks  arliclfo  of  wwOcUtUoD,  ww*  Jiixl-ihoil    m   ciirryiiii; 
over  (mm   prnflta  £l,(K)f)  In  <iitch  ol  tWOyOHm  lu  n  (>ii»)  cxlltol  Ihv 
rodomptlon  (uni),  to  the  dolrinieiit  of  the  [ouiiiturB'  eburcfl  ixeuetl 
by  tlto  coiDiNUiv.     Ths  plKiiitilTii  (Mr.  Chttrloo  Kub«rti   Fry   and 
Oilon«l  <rvoricv  Edward  Fri>ti<ri>)li«1tt,  lb«  formor  twa  and  the  lattor 
10  fL^undcrt^  Fiharca^  hc«idm  beint;  ordinary  ih  arch  old  er»,  and  they 
■uaIdii  behalf  uflhmniioli-ci  and  tht*  other  holdora  of  fntind«r>'*hnrc» 
in  rMpect  to  tho  dutribution  of  pmtita,  to  ono-hnlf  of  whltih  they 
WH«Mitm«d.     For  tho  year  «ndod  I>oc<}:mbfit,  1H90,  *  dtirirfcnc) 
VM  Mid  at  tho  rntn  of  A  iwr  nciit  ,  n  ixiin  not  siiDk^ioiit  to  oiiable 
|lD«Mar«' •hftr«ii  to  coni«  within  thedixtriliiiliuii  ;   but  »t  the  unit 
|0(   1891  81  |ier  o«nti.  wa«  pitici  on  the  ordinary  nharar,  and  tho 
r llolders  of  foundere'  shitrw  vnvlx  r»(wivt>il  £10,  IQii ,  repteaontini; 
I  MV-hnlf  ol  thi?  BitrpiuB   [itotitK  for  the  y cur,  and  in   l8!Ki.  hcsido' 
[Wtinfyin),-  the  prcfBMnoo«hnreii,  TJ  [Wr  pent.  Iran  |HU()  to  thg  ordi 
I  nary  ■hnraholdotm  and  ai|[ht  iraincaa  to  each  foiinifor*'  »lini'a.     The 
I  dJr«Rlon>,  howcvor.  In  «tch  of  thc«a  yoaiii  corrifd  over  (ram  prolttx 
I  £I,()(XI  lo  a  rodoraptlon  fund,  m  pUlnliirn  mid,  to  the  dotrlm<int  v( 
}  fonndera'  nhiLrex,  and  In  favour  of  the  urdinnry  am)   preftrruntinl 
•harM.    Ths  point  wiw,  were  they  )u«tilied  in  ao  Mttin);  Kside  this 
•am! 

The  COM!  for  the  p1ainlif!ii  won  aii^uai   by  Mr.  Konnhaw.  Q  (* . 

[and  Mr.  VVhinoie,  and  for  the  dofondant  company  by  Mr.  \Varin- 

tfngton,  with  whom  was  Mr.  SwinCon  Eiidy,  Q  C,  Tlioir  contention 

I  wna  that  thoro  won  no  impatatlon  of  mala  ftdm  an  the  [mrt  of  th« 

I  dli:«clors,  who  had  jictoil  on  tho  ndvic«  of  ino»t  «i|iorlenco>l  |ier- 

•Onamd  In  thoordlnary  conduct  of  Ihu  hiininUHi  of  tlm  c<)Mi|uiny, 

ITllllli  fltrnli  h<m&  fiiUa  vtte  disputed  atid  a  i^oentiun  of  Mlira  r.'rtn 

WM  niMd.  iilajntilln  liad  no  fonu  ttaiitU.  b«id(U(  whiuh  tho  direo- 

lorn  anwrtril  thnt  tho  Diomomndum  of  amociation  authorised  them 

to  act  afl  tlicy  liad  done 

la  the   rault,  his  l,«rd*hlp  luld  that  tho  point  rniacd  in  thin 
ODSO  woa  B  now   one,   and   raisod   for   tho   flmt   tinio,  fourtdcni' 
stuuea  bciin([  a  roodorn  invontion,  and  not  yot  hnvinn  atUiinod 
any  Uohnlcal  moanlnK.     Tlie  boiKl  fidrt  of    tho   diractoni  ware 
.not     impagnod,     and      if     it      w«re    a    ijUMtlon    of     lnt«riMl 
|BMMgetnont>    according    to    wuti  known    prlnoipten    and   d«u- 
the  Court   would   oertninly    not   int«rt«rH    with  wbnt  tho 
dirmtum    bml    done.     They    were  removable  ropreMintativaa    of 
tho  aharoholdcra,  nnd  ontitlod  to  mana^  tho  buaineu  of  tho  com- 
pany to  the  boat  of  their  ability.     Tliia  won  not  a  qucMtion  of  tho 
I  power  of  tho  dlroctnrn.   but  one  of  cantra<:t,  bonod  on  tho  moiun' 
Lnnduni  of  oofooiatiou,  and  lio  thousht  he  wiui  bound  to  hold  the 
[boldwfi  of  founder*'  *hareii  to   ba  partio*  to  thoAO  nt-ttclo*.     Ha 
^OOald  Dot  think  tlieir  provtoiona  operaMd  to  abut  the  luontha  of 
hoId«r«of  [onudera' aharas  in  tfao  way  suKgatted.    If  thair  moutbit 
wero  not  aoidiul,  thaaoeountaahowad   that  •omethin);  of  the  net 

CoAtBof  tha  nndertakinic  had  not  bMii  dirideil,  and  uii([ht  to 
T0  baian  ^vided.  ^uch  hain^  bis  crui)«truotion  of  the  oontrnet, 
bo  oonaidarad  Ibc  ptaintiifB  entitled  lo  tho  claim  they  mode,  and 
ho  gave  indgmant  for  Ibem  oooordingly.  with  ooata  againit  t^o 
company. 

IBOERLER  AND    AKOTHEB    V.    HANOVER    CAOUTCHOUC 

AND  TELEGRAPH  WORKS. 

In  the  (Jueen'ii  Bench  Division  on  Tuerday.  before  Mr.  Daran 
P^lock  and  Mr.  Justice  Kennedy,  the  cane  of  llocrlcr  and 
Another  Itntdins  aa  C.  F.  Mumm)  v.  Ilanovcr  f'aOHtchoan, 
OiittAjiorcha,  nnd  Talegraph  Worlu,  was  hoard.  Thlx  cam« 
mlMd  one  of  thaw  (|nefit(nna  an  oft.«n  arlaioi;  aa  to  t)>e  mode 
of  BuiriK  foraii;n  fiiina  oarryini-  oti  buaineu  in  thta  country,  but 
haTin)*  no  place  of  biiainwv  in  ttda  country.  The  parties  hiul  in 
June,  1890.  bt  Limlun,  near  Kuiiuver.  enleroil  into  a  contract  in 
writini;,  in  which  it  wne  Btipulste'l  lliiit  Muinni  xhouhl  rctwivc  a 
commmiou  of  5  [wr  cent,  "on  all  ruiniUcd  not  nmounta"  of 
invoicM  on  the  lale  of  ^ooiU  of  the  Hanover  (lultapcrcha  Com- 
pany, to  be  accounted  for  every  all  montha.  but  by  a  aupplomcntnl 
I  article,  the  Hanover  Company  were  "tonolloct  thonccoimtat"  Tho 
plamtlfl'a  firm  carry  on  buainew  in  thia  eoiintiy,  and  thn  anlea  were 
.but  one  of  the  nrtlcloa  of  tJie  enntract  won,  "In  ooaeof  dlapulux, 
Irm  of  Mumin  anbniit.  to  the  luwa  iii  force  in  Hanover,  mul 
diotion,"  TJ>o  vciien  wu  for  the  •'ti|>uJAU)<t  cuinmiwiou  un 
■alea  of  the  Hanover  Conipaiiy'ti  t2:oo<l4  by  the  plaintiir  in  thia 
country.  The  hiittoiy  of  the  litiKBtion  whioli  hod  already  taksn 
place  was  this  :  Tho  oi^ipnat  writ  in  the  action,  an  oTdinary 
writ  of  «ummon«  without  lea*o  to  ocrco  it  ant  of  the  juriidfctlon 
of  this  Court,  wot  laancd  in  February  lout.  It  wna  served  on  aomo- 
ono  who  wa*  deemed  an  af^ont  of  tho  dofondanta,  the  Hanover 
Company,  in  Baalnf^oll-atreet.  On  March  SO  an  application  wae 
mode  to  ■  tudge  at  Chamber*  to  aet  aelde  the  writ  and  «ervioa,  on 
the  eround  that  the  Hanover  Company  bad  no  place  of  bueineaa 
tn  tCnijIand,  and  on  the  atBdavite  it  was  held  that  the  com. 
pany  had  no  plaee  ot  bueineeB  in  Ihia  oountry,  and  contmuently 
tke  writ  and  eervice  were  tet  aside.  Co  May  i  an  application 
waa  made  to  amend  the  writ,  and  moke  it  ooe  for  •ervioeeutof  tbo 
iuriidiolion.  and  Mr.  JuaUco  Mathow  having  made  the  otdor  at 
Chambera,  the  writ  wsa  aerred  at  tho  company  a  plaoc  ot  biulnoaa 
in  Hanorar.  On  Jooo  A  an  application  woa  made  at  Chamber* 
before  Mr.  Juatice  Wtlla  to  eet  atide  the  prooeadingi  on  ibe 


ground  that  there  wna  no  cause  of  action  in  Ibis  countrr  (Ibe  com- 
miaoioii  not  helii^  payablo  here),  and  that  tho  cpccial  cisuso  ia  the 
contruct  gave  exolu»iifl  Jiiriadictlon  u>  the  Court  iu  Hanover. 
The  learned  judge  wet  ovfde  the  procwdlnge  On  tbia  Utter 
ground,  but  Mr.  Juatice  ColIinB  lini)  eutMequently  allowed 
time  to  appear,  cumiiderincr,  he  eoi't,  the  ]ioiot  to  be  one 
of  importance.  Mr.  Temjjle  Frnnki  apptared  oin  the  part  of  the 
plaitiltir,  who  appealed,  and  urgued  in  Bup[iort  of  the  order  to 
proceed  In  thia  coiinlry.  and  ur^^  that  the  goods  were  aold  and 
the  uonimia«ion  otiroeil  In  Kiigland, 

B«rDn  PeUoek.  in  givini;  Judj^ment,  Bald  tho  runJn  i)u«f!tioQ 
wr>a  OTIC  of  importntioe,  nnd  retpilreil  to  be  decided  with 
coniideralion  ~  via ,  that  there  being  no  breach  of  conlmct 
within  tho  jurifldioiion  of  thia  Court,  there  wiui  no  liability 
in  tho  foreign  firm  W  bo  sued  in  this  Court.  The  doniaion 
of  tho  Court  of  Apfioal,  however,  in  ■' Reynold  a  i'.  Colomon," 
SB  Chancery  Dlvlelon,  completely  covered  thia  caae,  it 
being  held  in  a  aimllar  case  that  the  aervlco  out  of  the 
jiiriailiclion  ought  to  be  allovced  when,  iiccoiding  to  the  terma 
of  the  contmct,  it  oiiglit  to  be  pc<rfOnn«d  in  thia  country. 
That,  he  thought,  was  the  true  rule,  and  it  applied  in  the  proaent 
ciise.      ThJB  waa  n  contract  u*ith  a  foreign   firm    for   money  to  bo 

¥kid  to  ptalntiiT  for  cominiaaion  to  bo  earned  by  him  in  England. 
lie  action  wiu'  brought  for  the  comalUBlon.  and  there  could  bo  tio 
doubt  it  would  he  a  fit  cuae  for  aorvlee  out  of  the  Juriadiction, 
aimrt  from  the  dauae  lo  queatlon  oa  to  jiiriaillciion.  That 
ciiiiiee  pruvi'lud  that  the  jurtiOH  xliould  tnbmit  to  the  laws  and 
juriwliction  of  tho  foreign  country.  If  it  had  been  intended  togivo 
the  Court  in  Hanover  exclusive  juriwiiction  it  might  have  boon 
»o  provided  in  oiprOM  terms,  but  it  had  not  been  *o  [irovidod.  and 
it  appeared  enough  to  bold  that  it  woa  intended  aimply  to  provide 
that  the  partioa  ahould  not  be  precluded  from  the  Court  In 
Hanover.  That  belni;  an.  ho  held  that  tho  action  might  bo  brought 
in  this  Ceuit,  and,  therefore,  thAt  the  procoM  ought  not  to  be  aet 
iiBiile. 

Mr.  Jnatleo  ■•snedy  euncurred,  and  olmeri-od  tliul  tho  coR' 
tract  wim  one  whicli.  ucconling  tu  it4  terma.  ought  lo  be  curried 
out  in  I'inglnnd.  on  the  ground  that  the  money  would  bo  payable 
there.  On  tho  main  i^ueation  the  elauao  in  ((iieatian  woa  only  tliab 
tho  inctioa  would  aubinlt  to  the  la  hi  and  jurintictlon  of  Hanover — 
that  la,  that  Ilia  plalntilf  would  not  object  to  the  jurladictlon  ot 
Hanover.    Judgment,  therefore,  waa  given  for  llie  puuoUlT. 


COMPANIES'  MEETINGS. 


INTERNATIONAL  OKONITE  COMPANY,  LIMITED. 

An  cxtraoldlnary  general  meeting  of  this  Comjinny  whb  held  M 
Cniinnn-atieet  Hotel  on  the  '2Tth  ult  to  consider,  nnd,  if  thought 
lit,  to  (iiM  a  roaoliition  to  the  effect;  "That  llio  tame  ot  the 
Conijuiny  be  cbangetl  to  'The  Okonlte  CompHnj',  Limited'";  to 
conaider  nnd.  if  i bought  lit.  approve 'I raft  allemtionn  in  thoarticica 
of  neEOoiation  of  the  Company  :  nnd  to  consuler  and.  if  thought 
tit.  to  poBB  a  iCHolution  to  the  cHect :  "  That  the  articlcaof  aaaociH' 
tion.  OB  altered  and  approved  by  this  meeting,  and  for  tho  pnrpOHe 
of  idcnlificniion  subscribed  by  tlio  chairman  thereof,  be,  and  the 
same  ore  hereby,  appixived.  and  tiiat  such  regalationa  bo,  and  tliey 
are  hereby,  adojitdl  as  the  rcgnlntiona  of  the  C-ompaiiy,  lo  the 
excluaion  o'  all  tho  eiisting  leguhilionx  thereof, " 

Kr.  Samnel  Fvpe,  QC,  who  preaided,  explaineil  that  the 
meeting  was  convened  by  the  Ihreotorv  ia  r«Bpun»e  to  the  rciiiicet 
of  a  large  boily  of  the  sbaieholders  of  the  Company.  At  the  tnat 
general  mooting  the  Dirvctom  expressed  oonBidomblo  hngio  that 
tlioy  would  be  able  ao  to  arranee  the  buslneM  at  thn  MvnclKiiter 
factory  that  it  might  bo  turned  from  a  loalng  into  a  prohb* 
able  conoem.  They  did  Ihelr  best,  but  they  found  that  in 
order  to  put  it  on  a  anond  footing  it  irould  be  neooMary  to 
appropriate  a  certain  amount  of  worhlne  capital  to  that 
detiartnient  of  the  bualnofs.  Tlic  branch  in  America  wna 
being  conducted  at  a  considerable  (ii^t,  but  the  revenue  mode 
tliorc  woB  liable  to  be  deplatvd  by  any  loestvi  whicli  occurred  In 
cnrryin)*  on  the  business  on  (hie  Bide.  That  fact  nnd  the  genoral 
financial  situation  in  America  hod  induuetl  both  the  American  and 
English  boaids  to  teluotantly  come  to  the  conclusion  that  the 
l)roper  course  to  n>lopt,  i(  the  Manchester  factory  could  not  be 
worked  protitAbly,  waa  to  conso  buamees  in  England.  He  could 
not  any  abaolulofy,  but  almost  the  whole  of  the  Engliah  liabilities 
had  been  nnangeii ,  and  the  properly  of  the  Coni].iiny  here  won 
praclicAllv  uiiencu  III  bored.  The  effect  ot  the  amendinunte  to  the 
article*  of  .msociation  would  be  that  Iha  axisling  Bimrd  in  Kngland 
would  eenae  ;  but  a  oortaio  number  of  directors  would  bo  elected 
to  study  the  interests  of  eharehotden'  in  this  country.  The  Chair- 
man concluded  by  moving  the  resotuliona  given  above. 

Hr,  Bhert,  the  roDresentativo  of  the  American  Board,  aecondod 
tlio  motion,  and  eipintned  the  methods  of  the  Company  In  America, 
and  deacribed  tho  effect  of  tho  prcaent  financial  crtatii.  If  the 
amandmenle  were  passed  tho  Company  could,  bethought)  be  made 
asuooees. 

Mr.  Sbaw  moved  the  following  Miditlon  to  the  first  nmendment~~ 
namely,  Article  35:  "  frovideif  that  the  funds  of  the  Companj 
should  not  be  expended  or  lent  upon  the  purehaao  ot  its  yva 
Block." 

Kr.  Clemeata.  the  agent  for  tho  American  ahsreboldeitf,  said 
ho  held  proilesfor  mora  than  IR.OOO  shares,  and  hi«  jnitrections 
were  to  vote  only  tor  the  amondments  aa  pmposed. 

Kr.  r,  L,  RamoB  objactad  in  («(e  to  the  amendoienta  being 
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pMMd.  M  tti*  ra«Mai«  would  plMO  the  Company  entirely  nt  the 
morcT  o(  the  American  ■hnreholderc  It  wan  necoiaAry  that  it 
•hoiitd  bo  Parried  with  ■  three- fourth*  nuiiorily,  and  ho  (elt 
enteln  that  if  vharchoMcr*  on  thi*  iiidn  irorn  t'antottci]  more  than 
the  ie<)U)nte  fourth  could  bo  obtAltinl  lo  dofent.  I.bo  |irojeci.  The 
Americuni  would  th«n  be  more  dlapo^oii  lo  riwunHiilor  the  &t*l 
Mnoadmenc  to  the  nrtlcle. 

Mr.  Shftw'f  aiocndnioiit  wiia  sec-onded  and  ni[)pott<d,  lliera 
bein|{  M  very  MronK  ei|iremioo  o(  opinion  u  h>  the  odx'ienbllily  uf 
pftMiDjC  tho  »m«tidment  U>  Article  35  u  propond.  Al  ihc  invita- 
tion oTMr.  Clements,  however,  who  undortook  W  repreiKint  every 
thitiK  fairly  lo  the  American  nharcholdcru,  Mr,  8hnw  withdrew 
bi«  ojipuvitmn,  aubject  to  hia  ni;ht,  iJiroiitlii  Mr.  Clnnicnt«,  to 
forward  his  rcoBoni  to  the  proper  ijiinrlcr  in  America.     TIio  1»tter 

Sntlemen  nlw  enantcnd  to  Miid  to  Amerloa  any  other  objeotlous 
at  might  reneh  hliti. 

Tho   rotolutlonR   were   then   put  and   oerried    with    a    low 
dlnwnlionC*. 


EASTERN  EXTENSION  TELEGRAPH  COMPANY. 

The  fortieth  OKliiiury  |>eiif ml  rixwiing  ol  tho  luutein  E^doniion, 
Auflmhuiik,  mid  Cliinn  TcleKrnpb  fompony.  Umlt<Hl,  wn»  linld  on 
Wednvrduy,  8it  John  Ponder  prciidin);. 

Ill  inoviiijr  the  adoption  t>f  iho  report  and  iicroutiI^i,  the 
dwtmaH  itatcd  that  tho  (Ecnu  rntonue  (or  the  liutfyefir  en<ied 
Jane  90  Iwt  had  been  i:i^*>7.!>>ll>.  or  £10  !K)U  ineiooMof  I  hat  of  the 
COrreopondinK  jioriod  of  1H»2;  whllu  tlie  wurkinK  expanses  had 
boon  £T^3»,  ■howiDcadocreBW  of  £1,053.  The  uaunl  interjin 
diTidendu  nt  tlie  rate  oI  S  per  oont.  per  annum  had  been  paid  lor 
the  pMt  lial(-ye«ir,  Mnountinii  to  £02,500,  and  the  hnlniicn  nf 
XHI.JIQ  hod  been  oarriod  forward,  as  iwiilnit  £7l).'iTl  fnr  the 
^reeptrading  period  of  ISOti.  The  tocond  you  ol  thn  Anatniliiiii 
tariff  guarantee  artungoniont  oipirod  on  Agirll  30  la>t,  when  it  wii« 
fonod  that  the  lea*  for  the  year  lind  boen  £4Jt,5M,  lu  (loiiiiwreil  willi 
£69,010  for  tha  first  yoar  of  the  KiianuitM,  One  half  ol  lliin  loea. 
or  £:2l.7iO.  hnd  been  mad*  ([ood  by  the  Kvaranteein);  govern- 
fnente,  and  the  reinAliider  hiul  beun  distributed  between  thoir 
COMpany  anil  ite  (Htri-iierv  in  the  |.>oai.  During  tho  current  or 
tUra  rear  of  the  goarante«  the  lo«  would,  ua  f«r  t*  tlioy  ctiiild  at 

Srweiit  Judite,  t>e  eomporetivoly  nominal,  owing  la  the  additioniil 
).  that  won  added  1«  the  tariHa  at  the  rcqucut  ol  the  ix)iunii]i> 
haling  come  into  force  Janoor;  1  last,  and  to  the  nbiiwiuitlty 
largo  traliic  that  wa*  carried  a  few  monthii  A);o  wlion  the  bunk  re 
conatructton  ichonica  were  being  arntngod,  ^Vith  letrtud  to  tbe 
cable  roennily  laid  by  a  Fretinii  coniinny  between  (Jueenslnnd  and 
New  Cnloiloiiio.  iM  promoter*  oWi nod  for  it  Ihnt  it  was  the  fint  link 
of  the  in<ioh-t.alkixl-ot  Pnoilic  I'uble  bntween  Auitrulia  and  Canada, 
It  had  been  ioid  under  u  guarantee  arran)(omnnt  with  the  Oovorn- 
menla  of  FVancc.  Qaoendand.  and  New  South  Wnltw,  ihu  twu 
colonicH  giving  a  laubly  of  £3,000  a  year  each,  and  the  Frencli 
Guvornment  tpvlng  a  gnarante*  of  wtnel  hing  like  £S.OOO,  After 
the  Ktrong  nnpai>ltTon  which  had  been  di?j>]ayeil  to  thiF<  cable,  boili 
In  the  catonle*  and  on  thl*  tide,  it  was  not  likely  to  be  anyi.hiiiir 
■not*  thvi  a  loeol  llue,  and  of  a  local  line  it  ought  to  bo  n  >mall 
feeder  to  thie  ComiHtny's  tyrUrm.  He  might  mon'.ion  n  fact  which 
•hould  be  a  leeaen  Wi  ihoee  who  hod  no  oi|>crioii<^D  of  pablo",  and  it 
would  afford  nueh  ponons  the  opiwrtunitT  ol  loarnlne  from  Ihowi 
who  had  Buch  oxporicnco.  Only  la4t  week  bol'h  of  tbe  C-ORi|.«riyV 
Fort  Darwin  cablnn  boeamo  Interm|)I«d  within  ■  few  huure  of 
each  other,  many  hundred  milea  aparl,  and  but  for  thuir 
ihird  cable  to  VVeatem  AuatriitEH  thu  volonioa  would  have 
been  entirely  enC  on  from  tetcgruphia  communioatiMi. 
Fortiinaluly,  Ihoy  hiid  a  rauitiring  vouul  nraiUble  closo  by,  and 
within  »  fuw  days  tlioy  hoped  that  both  cablcii  ivould  bo  repurcd  : 
but  •imilar  trouble*,  arioing  from  ineijanlitioa  of  the  bottom  and 
from  eoral  landing- [dnoea,  would  moat  certainly  occur  [n  tho 
PaoiSe.  making  it  abeolutdy  noccafory  to  proi-ide  a  diiiJii^nlv  l!ii«i, 
witJi  nt  loait  two  molntouance  ahipa  and  a  largo  (inkiui:  fund, 
obtained  from  onrnlngn,  to  replac-e  the  cable  witliin  a  ruoionable 
period.  NegothitionR  had  been  in  prognw  lor  n  gowl  many  yeara 
for  ■trenntheniiig  the  China  tieotion  ol  the  Company'n  Hyitom,  and 
with  ihfi  obfeet  they  had  for  the  lost  10  or  13  yearn  been  working, 
oot  only  with  tliu  Colonial  Offioe.  but  with  the  l^tmila  (!nvoniment 
and  Hong  Kong.  They  had  endeavoured  to  obtain  a  conce*>Eon 
with  »omo  Buhaidy  lor  tho  work  thoy  proposed  to  do. 

The  motion,  which  wm  aeconded  by  tho  MarqiUa  of  Tir«*d- 
dale,  wu  c-arrled  unanimoutly. 


-      MONTEVIDEO  TELEPHONE  COMPANY,  LIMITED. 

Tbe  aniuial  general  meeting  of  thia  Company  n-os  iiold  on 
Tuwdoy  at  the  office*  in  Oroaham  Houae,  Old  Broodstrcel,  E.C. 

Mr.  Herbert  Ward  prcaidcd.  and,  in  moving  tho  odoptlon  of 
tho  report,  tuid  thnt  during  the  year  ended  July  31  taat  tholi 
net  protiu  amouniad  ta  tbe  aum  of  £6,HHI>,  which  wna  about  f-MHi 
more  than  tlio  not  piolila  ol  taat  yoar ;  but  It  muat  be  renietiil>viii| 
tba£  but  ycnr'i  protlta  »bowo>l  An  incrauo  of  £l,(i£^  ovur  the 
prevlOD*  year  ;  ao  that  thure  wati  no  doubt  that  thu  Couiimiiy'i; 
operation*  In  Monte  Video  cootinuod  to  make  xatiftaatory  piDgros. 
DOtwitbeUuiding  tbe  pteroiliog  hard  timea  in  Uruguay.  Tho 
■trioleet  economy  had  been  obeerved  in  all  matbere  relating 
to  the  Reoeml  working  of  the  Compony.  Tbo  central 
office  building  in  Monte  Video  bnd  now  beoorac  tho  un- 
encumbered property  of  tho  Cominny,  the  laeC  InatAlmotit 
oJ  tho  purchaM-monov  haTJng  been  pahl  on  March  K  laet, 
tloce  which  Um*  they  nad  r4CMTad  rctfutar  monthly  dralte  from 
tb«  manager.    On*  of  the  Direetoia  hitd  only  fuel  returned  from 


Mente  Video,  and  be  wm  tlioMngkly  wtUfled  with  tha  m»iw«r  In 
which  Ihoir  buaiiiws  woa  conducted  by  the  manager  and  hi*  hIad, 
and  alaowiiii  tho  condition  of  tho  Cvmjiany'epropf'rty.  Thoouinber 
of  paying  aubacrihera  woi  now  1 .3^3,  ahowing  ao  inci'Wn  loi  Um 
year  of  13,  and,  with  a  return  to  more  normal  cotiditlon*  in  com- 
mnrcial  clrclna  cenornlly  in  Urugoay.  there  was  no  doubt  that 
nomber  would  bo  auhatantlally  Tneroated.  lie  Board  had  to 
announce  that  the  comnilttee  of  the  London  Stock  Bxelutnn 
KiiiMted,  on  -luTie  1*J  last,  an  olllcisl  quotation  to  tho  Compemys 
preforenoe  and  ordinary  eharee. 

Alter  Mr  C-  H.  Baodlerd  h.v)  lecunded  Ibe  motion,  a  long 
discusnion  followed,  in  tho  courfo  of  which  Kr,  I.nifc,  Mr.  Toaeb. 
and  Mr.  Praed  found  fault  with  tho  Uirectara  fur  not  declaring  a 
dividend  oo  tlin  ijreforcnco  aharee  out  oi  the  pceSte  that  liad  boen 
oarnod.  a*  wan  done  on  the  laat  occuion,  inatead  of  pIaoin)t  tho 
•ame  to  tho  n-jicrvH  and  depreciation  fund. 

The  CkalrstaB  Btated,  In  reply,  tiiat  tho  Board  bad  been  la- 
formed  that  it  woe  illegal  to  declare  a  dividend  on  the  prefemioe 
■h area  at  present. 

After  aomo  discaiaion  Mr.  Tonoh  muvod  on  amendowut  to  tto 
effect  tiiDt  the  report  and  ni^cannts  be  referred  back  lO  the  Boanl, 
in  Older  thnt  they  might  iccnnimond  a  diTidcnd  oi  $  per  ea«l.  to 
tho  holdora  of  the  new  accumulatlvo  proforenco  iharcholdwa  cl 
tlio  Coin|iaiiy,  they  agreeing  to  lend  theamount  until  the  Compuiy 
wait  in  a  (KiBition  to  re|iay  the  aanie,  with  iutoreat. 

The  amendment  wiu  aocooded  and  lowt.  A  poll  wna  demanded, 
which  rtfiulted  in  thu  amendment  being  negatn'od  and  the  report 
adopted.  After  the  re-eloction  of  Mr.  E.  F.  l'ower»,  Mr.  .looea 
WAD  oloeled  a  director  ol  the  (Company. 


BUSINESS  NOTES. 


Chnroh-Msbtloc. —The  church  of  St.  Mary-«L-H!ll,  CHy.  ia  to 

bo  lighted  electrically. 

Weatern  and  BroitlUa  Telegraph  Oompavy.— Tho  r«oeipt« 
for  the  week  ended  October  27  wore  £3.7CM. 

Club-Llglttlng-— The  qneatlon  of  lighting  the  Liverpool  Jantor 

Knform  Cluh  by  electricity  la  beint;  conaldorod. 

Eaatern  Telegraph  Company.— Tho  rooeipte  (or  the  month  of 
Oclobur  uure  XAi^iVi,  ux  ngatunt  £61,069  for  tlie  oorroapondiug 

pertoi.1. 

a«««DstowB.  — The  Public  Commiaaioneri  will  ihortly  have 
brought  before  them  by  a  comjwny  the  c|ue«Uoii  of  lighting  tbo 
town  by  eleciriclly. 

■iMtem  Kxtenaleo  Telegraph  Ceotpaay.— For  the  mooth  of 

Ootoher  the  rcccipia  ahow  a  dcfircaio  of  £1,890  oa  comjiored  with 
ihn  cor r4«]ion ding  |ioriod. 

Bonih  Afrloa,-~At  the  Crown  Reef  the  oreotlon  of  the  now 
120  clamp  mill,  of  the  cyanide  worke,  and  of  the  electric  ligbltng 
plant  U  Lwiog  pushed  un  with  deepstch. 

Bljpth.— A  hirge  hotel  ho?  been  opened  In  Northnmberlaad- 
atroDt  by  tho  ttl^th  and  Tyno  Browory  Company,  Limited-  It  ie 
Sttod  with  a[imking  tubea  and  electric  holla. 

Wtndaer.  -  New  wlroa  have  boen  Uid  botwcen  theQnoon'a  prirato 

tetcK'aph  nlii(!i^  at  Windaor  Caatio  and  tho  borough  poat  oEBce  nt 
thn  corner  of  If  luh-atreot  and  ^t^  .Mhana-atroot. 

Caetlefard,  —Mr,  K.  Hammond  ia  to  odviw  the  l<0oal  Board  na 

to  tho  heot  meaim  of  ttghting  by  electricity,  prejiaring  ptaus,  and 
doing  the  work  lo  tbo  time  of  applying  to  the  Board  of  Trade. 

Ipawleli. — Tho  [lelition  for  tbo  wluding  up  ol  the  I^wicb 
ICIfctrieily  Supplv  Comp.iny,  Limiicd,  referred  to  in  our  Uaue  of 
the  20ih  ult.,  has  been  odjoitrnodto  allow  of  a  meeting  oJorediMn. 

OBee-Ughtlag.  —  MaMi^  Drake  and  tiorham  have  oantfacted 
for  the  electiic  lijiihting  of  tho  Rock  Life  1  nan  ran  oe  Company's 
offio«a,  New  Brld^>str«et.  There  will  be  t2(i  taini>«  ol  Iti  o.p. 
tmttalled. 

(Motweateir.— llio  aeal  of  the  County  CoDncil  lina  been  affixed  to 
an  agreement  for  provMing  telephonic  commuiilcation  between 
cerlatn  police  ulauena  near  Brlatol  and  the  Brutol  teloplionlc 
eKchonge. 

Mooenrlni  Inetrtmaiite.— Moaaiii.  Potereeo  and  Cooper  have 
boVTi  n{iiHilnt4Kl  agenta  lor  tho  aale  of  Uemn,  Richard  Fr^ree' 
elM^tric^l  find  industrial  moaaiiring  iDgtnimonle  for  the  Unitod 
Kinjp.to)ii. 

Eagllah  Kleotrlo  Mannfaotnrtag  Company,  Liaaltod. — Thia 
Coui|>nn}  ha*  het^n  regialvreil  with  a  capitnl  ul  £5,000.  is  £1  ebaroe, 
to  iHirry  un  bu»in(w>H  lu  elcK-tricians,  electrical  and  meohMtioal 
enginrcrn. 

Antt-snlpharto  Enamel.— The  "  anti-tulphurio  "  uamel  goads 
b>'  MfiMi'o.  (irllliLha  Rro-.  »n<1  <.<>,  in  being  employed  ia  the  oentral 
•talion  lit  KniBHoU  lor  thu  jirotectioii  of  metal  and  woodwork  from 
Bci'J  fumii", 

Mancboater.  —  Tho  aubject  of  lighting  the  AaaiM  Courte  by 
uIuijIi  iiMty  hiM  roi'f'ntly  engaged  the  attention  of  ■  oommitteeof 
the  County  (.'uuiicil.  For  the  preaenl,  however,  it  ia  cooiidered 
advixahlu  to  continue  lliO  use  of  gna. 

Trade  Oiapnto.— U'ith  reference  to  tho  note  on  iJiU  inib)eee  In 
our  takt  luuo,  it  i>  abated  that  tho  two  men  arroated  on  a  char|[eat 
wilfully  reiiioringthe  fuMia  connected  with  oloctric  tight  installa- 
tion at  the  Motley  Hotel  are  not  oonnocCed  with  t£o  Electrical 
IVades  Union. 
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OaMbMft.— Th«PoM  OfllM  hvriu  <lMlil*d  to  sractsnawlineof 
telc^ninh  wlmi  front  Penrith  to  WJKton,  Annan,  M«.,  Ifae  villii^en 
o[  CaldbMh  «Qd  H«b«rghMn  are  nutkia);  an  offtirt  to  liavo  t«leftt«pb 
•tAtlmis  estabUibsd  on  tbs  line  of  rouw. 

Blmor*  Wtr«  OompaoT.— At  tho  invitAtion  of  the  dircctora,  a 
caMtiiiK  of  Ibo  largMt  •bu«l)o1d«ni  of  tho  Klmoio'i  Wiro  Mana- 
laotuiinir  CompaDj,  Limited,  wan  htitd  lut  wook  at  W[n<:ho'lor 
Houiic,  E.r.     Tlio  procoodtug;*  were  private, 

Bxt«aalan  of  rrotnlaM.— It  ii  BatiEfactary  to  nolo  that  owing 
to  tho  rapli)  IncTOBBO  ia  Uooiira.  Drake  and  tiorham's  biuinvas. 
Ihaj  hftvc  fi>uiid  it  DoovHrjr  to  oitoiiil  thoir  officm,  a*  ili«ir 
prMmt  acconunoiiatiaii  u  ootiroly  inadcqiiat«. 

To««iMter.— Tltobbabltantabavsboencanviunei:)  ostowhetlior 
they  will  adopt  tho  eleutrio  lighu  SignalutM  hnvo  boon  obtaiiiwl 
tor  about  800  lamp* from  the  principaTiiluiiikeopeTs,  and  Sir  T.  G. 
F.  Ruvkatb,  Bnrt.,of  Bacton  MwCon  Uoiuc,  wttl  require  100  Inmiis. 

Parta*t«blp. — A  gnmlleman  with  vnginecring  or  CDinmercial 
flxperionoe  i*  requictd  to  take  nn  active  part  in  an  eU«trio  li;[h^ 
e]mdioat«  iD  foil  work.  The  aum  ol  from  d.-WO  Co  TJOOU  is 
required.  Appliontioim  to  be  wnt  to  Mr,  deorito  Aahdowo,  IS6. 
Greaham-irtroiit,  E.P. 

Tender  Aeeepted,  —The  lendor  of  Mr.  C.  Ueonifl,  of  Biov.  bao 

been  iLCi:»iii«il  (or  the  brickwoik,  boiler  seuta.  etc^.  requireil  iti  thi! 

£xiiu[  ol  two  LaDcmthiro  boilers  and  one  act  of  Cireen'ii  uoonoiniBUtn 

LiM.  iGe  lAQCUter  clcotricity   works,   Uorton-ittoct-yatd.  for  the 

JUctric  LlKhlintt  f'omtnlttcc. 

City  and  Sanlb  LendoD  Rallwar  Company, —Tbi)  i'00«i|>Li>  lor 
tlie  wook  oiirliiij;  Ootobur  -S}  wore  i*iS.  atMio't  £!fi\i  lor  tbo  xnintf 
period  luet  year,  or  n  JvoruaFp  of  £41.  The  total  rwoipta  for  Ibe 
Moond  hall  yoar  of  189n  show  an  iiipreaae  of  l^Ji3T  uver  those  (ur 
the  porfo«|ionding;  period  of  ISfti. 

Wrexlum.— Tho  electric  lixbt  and  (lOwer  oomnany  are  about 
Ic  epply  to  the  Uoard  of  Traile  lor  a  iirovlnioiial  ortler  to  nuthoilaa 
them  to  mniply  olectricit.y  fur  i>iib[i<^  ;iiii1  private  puc  iH»iei'  in  the 
beroaf(h  or<nwaiitry,  and  to  do  ail  tbu  neceMary  work  to  supply 
the  town  with  olectriu  power  aud  energy. 

neetrte  and  0«*enl  lavaatatant  Company,  UoiUed.  — Tbo 
dirccion  linic  declared  an  Interim  dividend  oa  the  capital  paid  up 
oo  tbo  ordmnry  •lioral  of  til*  Company  at  the  rate  of^  10  par  cent. 

Sat  onaum  for  the  ali  month*  aftdiof;   NoTember  30,  INflS,  tlio 
ividend  to  be  futyablo  on  and  ejler  Itocember  1  ne:i  i. 

■MUag  of  Credltare.  — At  the  Londoo  Baiikruiitt^y  Court  on 
TBMd»,  as  wljoiirnod  meetinff  wat  held  of  the  ereditom  nwler 
bb*  Ufore  of  Meaani.  Day  and  Voung,  m«abBnir;al  engineers,  of 
Bath  and  London,  whoee  account*  *linw  total  liabiliuM  i;-JT,iV)A, 
and  MeMe  valued  nt  authcient  to  luoTtde  a  amall  surpliia. 

3.  nad  J.  Reberteon,  I.tinlted- — ^Thii  <  'niiipany  hxn  lieon  m^a- 
tered,  with  a  capital  ii(  £10  'HNI  in  £1  abnn-ii,  lo  nrquirn  (<h«  lnoi- 
neea  of  oyolo  ninuufuitiirocn,  innkvr?  of  jiin"  uiii;iiie>,  and  gunernl 
maehlniHta  now  curried  on  by  VViliiam  Koborteuii.  Jauioa  Robert- 
•OD,  and  two  otheni  at  Ecclea,  Lanoashire,  under  the  Myle  ot  J. 
end  J.  Robertson. 

Fnlireed.— At  a  meeting  o(  tho  Local  Board  tho  cleik  reed  a 
letter  relating  to  telephone  cammunication  witb  Mr.  Jonc*,  tho 
water  manager.  The  letter  alACed  that  the  communication  could 
be  bod  for  we  low  term  ol  £13,  \0*.  iior  innum  (or  throe  yMra- 
If  they  wanted  the  evchnoKO  thoy  could  Imi'olc  tot  £S3.  Tbeothr 
ot  £13.  lOn.  wia  accepUxl. 

CuMtMfary  Bleotrleltr  Coespaar,  Llmtted.— Thit  Company 
bai  been  roiliitered.  wUli  a  capiul  of  £A0,00n  in  45  eharer,  to 
carry  on  bufTnoM  n*  oteotricul  engineers  aiirl  eWtrioian*.  mono- 
(actur«r«  of  eleolrioal  appliancea,  etc.  Tho  lirst  Bignatories  aro 
H,  Broadbomt.  «.  E.  Zeden.  K  B-  Becton.  f.  UiSsoo,  \V.  I>, 
Hrightoian,  R.  P.  Sellon,  and  A.  J.  Lawson. 

Newoaatle.  —The  (|uo«tion  as  to  the  deumbUlty  of  the  C-eipora. 
lion  provldlni;  electricity  in  tho  olty  la  now  ender  tba  ooneiilent- 
tlon  ot  a  eonuniitw  o<  the  C'Ounail,  oompoead  ot  Avn  memberaeech 
of  the  Watch,  Finance,  and  Town  Improvement  Oommitleee.  The 
new  Chnreb  of  Euglnud  lii«titut«  in  Hood-etveet  ie  beinji  ItgbCed 
eleotrioally  by  Meam.  R.  J.  Uharlton  and  Co. 

Car  AeeMeot.— An  electric  cor  on  tbo  Oregon  U'ortlantl)  City 
Tramwav  tine,  containing  3t)  luuuRngnrs,  wont  through  nn  open 
rirawbridge  in  Mndlion-streat  on  Wednesday,  and  waa  plnnged 
into  Carpon  Riiw.  It  U  Mid  that  'iS  o(  the  oooepanU  of  tli» 
vebicio  have  been  drowned.  Tliu  cur  wm  Ibe  firU  to  arriie  Is 
Forttand  ham  the  suburbH,  and  a  beuty  (og  wa«  then  hanging  ui'er 
the  cHy. 

BaUnrd.— The  nuauteeof  tbo  Go*  ('Ommitloe  of  theCorpontion 
preMDied  at  a  meeting  thia  week,  mentioned  that  the  tow^  clerk 
bad  received  tho  official  unction  of  tbo  Local  Government  Board 
to  the  borrwring  ot  £i:2,UH>  (or  electric  lightinK  purpoaee,  repay- 
able witbtn  SS  yeara.  Thie  amonnt  repreeented  the  porileo  of  tiie 
£fiO,000  applied  for  which  ic  was  propoeod  to  expeoil  iu  the  fir«t 
iniitanc^i 


■  KUetrtolty  Cempaay  Umlted.  —Thia  Company  has  been 
i«gM«r«d  b>'  Mr.  Sydney  Morse,  with  a  ca|jita]  of  UO.OOO  in  £5 
■bane,  to  cartoon  tbobuaineMof  electrical  engineers,  electricians, 
engiaeers.  and  contmctor*,  aoppllors  of  electricity,  and  manu- 
faolaren  ol  electrical  apparatui.  The  Hret  eignateilae  are  B. 
Broadhnm,  G.  A.  Zeden,  V.  Hodmn,  F.  B.  Beelon.  R.  P.  Sellon. 
\\\  D.  Bfigblinan,  and  A.  J.  Lawson. 

Tenden  (Or  Belte*.  ~Tendeie  are  wanted  by  (he  18th  in«l,  for 
the  aupply  and   erection  of  ewit^boorda,  accumuUlers,  connoo 


Uon«,ole,  fort^eGeaand  Lightiug  ComtaiUM  ot  Ui*  BoltOQ  Cor- 
poration. Specilioaliona,  plana,  end  torm*  ot  tender  may  be 
obtained  on  ap|>LicatiDn  to  Mr,  J.  U.  Kider.  M.IE.E.,  borough 
eleetrlcal  engineer.  Town  Hall.  Bolton,  on  payment  of  £1.  le-i 
wdtoh  euin  will  bo  returned  on  receipt  of  a  bo^uljidt  lender. 

Oevan. — Tho  Govun  Combination  I^irochia1  Board  met  the  other 
day.  With  regard  lo  the  lighting  of  tho  new  Mylum  at  Hawk- 
h«iid.  a  report  was  «ubmitt«d  which  sbowHl  that  electricity  would 
coat  t>er  ennnm  £63>1,  oil  gnj  £2£.  and  (ilasgow  Corporation  gaa 
CWO.     The«e  GgurM  indicated  the  total  cost,,  including  inlorteton 


tho  price  of  plant,  elc.  It  wa*  onantmouily  apmcd  to  adopt  tbo 
[ccoininendation  of  the  Lunftoy  Board  and  light  the  building  with 
Corpomiion  gaa. 


—At  a  speclol  meeting  of  the  Town  Council  it  was 
niontlonwl  that  the  Gasworks  Committee  bud  inntructed  the  town 
clerk  (o  wiit4>  CO  the  Local  Government  Board  regarding  tho  appii, 
(lalion  of  the  Corjiotntlon  (or  sanction  to  borrow  1,30.000  for 
electric  light  worku,  and  to  urge  the  neceeallyof  an  enily  decision. 
The  fliuwurka  C«tninilt«io  have  adopted  the  proposal  of  Mr. 
W.  II,  D.  Hotnfall,  architect,  to  pt«pu«  plane,  •(«.,  for  tho  pro- 
posed  electric  light  station. 

Baraler.— At  a  meeting  of  the  Town  Council  laft  week  Coun- 
cillor C.  Thornber,  wieboJ  lo  know  if  thurs  wa«  any  naceeslty  to 
lis  the  eloclric  light  in  the  bathn !  Councillor  Luplon  revlied  tiiot 
it  was  fdgliif ally  hot  el  night  when  the  goa  wm  lit,  and  particu- 
larly on  tral't  nigbuk  Alderman  Burrows  said  that  the  electric 
lilfht  had  Lnoin  put  throughout  tbo  municipal  buildings,  and  now 
llieru  wa«  an  outcry  becauee  the  working  cLuwoe  wen)  to  have  a 
little  of  the  benefit.     Ttie  molloii  wm  poMod- 

Dewsbur,  — The  Board  of  Trade  has  epprot-od  of  the  <iy«ten) 
adopted  by  the  ('ouncil  (or  the  vepply  o(  eleolrioal  energy  for  tho 
purposes  of  the  Downbuiy  Bleolnc  Ligbtiiig  Oniur,  IKtMiSubjeot 
to  the  regulations  and  coiiditione  for  eeeu-'ing  tlie  Butely  of  tJio 
public,  end  for  onsunnK  a  piojior  and  aufficiont  supply  ol  energy. 
The  *ile  o(  the  old  giuwork*  at  Ilitloy  Cair  is  to  be  used  for  tlie 
erection  of  the  atnti^n.  Siinctir>ii  biui  been  received  frani  tho  Local 
(ietemmeot  Uanid  for  llio  borrowli^  o(  £2.'i,IWI)  for  eleetrle 
lighting  purpoBO*. 

dutlian.-  -At  a  mootingof  the  Kent  Stuiding  Joint  Committee 
at  Maidstone,  Mr.  ('.  R.  rhellins  reported  that  t^batham  police 
nation  bnd  now  been  connects!  with  Iho  telephone,  and  that  the 
co«t  wonld  bo  £ln  n  year.  Thl;  was  approved  of,  but  an  applies. 
lion  for  tbo  SoAbtixik  lo<il(.iip  to  hnve  similar  communication  with 
Hytbc  ;K)li'.'(<  xtiiliun  was  not  entart,ahied,  the  county  surveyor 
stating  tbut  the  t«l0pbono  cmfwiiy  nul  having  yet  erected  a  wire 
between  these  two  placeti,  the  cost  of  a  private  wire  wonid  be  a 
r-onsldcrabln  nmount. 

The  Luna  Are  Lamp.— An  instance  of  high- lonx ion  norieii  are  M 

lijfbtlng  by   a  gns,entclno  can  be  wltnevod   at  tho  .\griciiltQral  ^M 

Ifiitl,  ivIkii-«  40  n(  tbo  Electrical  Company's  Luna  arc  lamps  are  ' 
lik-liting  tbi»  "iHin   hall  ot  tlie  above  lii*tltntlon.     The  current  U 
being  "upplitxl  by  n  M'h.ix  Stockport  ga«-engine,  driving  a  Bruah 
high  tension  dynumu.    TEti>>  is  One  Out  of  many  hucco«b)u1  Instnl- 

Intionii  carried  out  by  McBsra.  Vaugban  and  Bruwii,  who  Hubmit  ^j 

that   the  Luna  lamp  is  more  limplo  and  reliublu.  and  equal  in  ^M 

quality  to  any  of  its  compotitoni.     The  price  of  tho  lamjie  ia  low.  ^M 

KeoalastML. — A  jinnt  report  on  electric  tiehttng  bee  been  pre- 
sented to  tbc  Spociiil  Lighting  Comiinittee  <n  Kensington  VeBtry 
by  Maiot-Goneral  Webber.  V..B..  B.E,.  and  Mr.  I'hiup  Monson, 
the  ligiiling  engin^nr.  In  accordance  with  the  cecommondations 
Ihereia  contained,  the  Vestry  have  Instructed  theooUeltor  toissae 
the  (omul  notloo*  In  reenect  to  the  application  In  the  nexteetilen 
of  Parliament  for  a  provleional  outer  to  lay  down  plant,  llghb  the 
ntreet*  witb  eleotrinit^,  and  eupply  eleptriclty  for  dooMttlc  and 
othw'  pttTposee.  NotiHoatlons  were  received  at  a  Tnoolinf;  el  the 
Vestry  last  week  for  the  cxlention  of  tbo  maini!  ol  the  Kottfng  Hill 
and  Kensington  Kiectric  Lighting  <.',onipaniee. 

Taunton  —The  t^Iectric  Light  Couiinittee  of  the  Town  Council 
reported  taJit  week  a>  (ollon's ;  "  Yourcommittee  present  herewith 
etatemeot  of  ucoount  showing  the  euia  o(  jC9,T16.  8s.  lOd.,  due  to 
the  electric  light  comptny  out  of  loan*  account,  and  £13:t.  4s.  I  Id. 
out  of  revenue  account,  making  together  £9,819.  l:iB.  9d.,  after 
deducting  interest  at  4  per  cent,  open  the  amount  cipendod  by 
the  Council  upon  the  maim.  They  alao  preeent  three  cberiuo*  in 
diMhargo  ot  tbete  teveral  amounte  — vie,  debenture- holders,  ^1 
prinolpel  and  intereel,  £7,407-  IS*. ;  electric  llgbtlnn;  company,  ^M 
£:2.30S  I3«  lOd.  ;  oulut  ntvenoeAOoount,  £iaT  4i.  lid.  :  M  tot«l 
of  £B.M9.  13a.  Od  ,  wbtcb  they  a^-kcl  the  CounoU  to  eign."  The 
rejjort  having  been  ndopled,  the  town  clerk  reed  oat  tbedooumenb 
by  which  the  properly  woii  conveyed  from  the  ooropany  lo  tho 
Cor]K>ratian.  and  the  seal  of  the  borough  was  affixed  thereto. 

Meanaonth,  - -The  Mayor  reuuirkod  at  a  meeting  of  tll0  Town 
Council  lad  neok  i.liHt  bo  b:w)  viaiio'l  London  a  few  dayi  b(^  and 
took  occet'ioii  to  call  ujion  tbo  l/>cn1  C.iorerniDenl  Board,  with  the 
enginetr*  for  xuwage  ami  elc-trlc  lighting.  Mr,  Luiley  and  the 
Brush  Electrical  Comiwny  unitcrtouk  to  [onrard  their  eetimalea  to 
him  (the  nukyor),  and  he  b^id  rvceivcd  them  by  thai  morning's 
post.  He  had  no  time  to  go  through  them  very  much  u>  bo  able 
to  give  them  an  epitome  of  tho  conlenta.  Tho  object  of  that 
meeting  was  to  receive  and  discuss  those  eatimatee,  to  move  a  reso- 
lution uitoD  tbem,  and  if  they  (thoCouncd) accepted iheni  to  mak^ 
application  to  the  Local  tiorerninent  Board  te  autherlee  them  to 
borrow  tlte  moaej*.  The  matter  waethen  dteenned  In  oemmittee, 
•nd  ultimately  tbe  Ceunml  decided  lo  appljr  to  tbe  Local  Govern- 
ment B«ant  br  unotion  lo  borrow  £18,000  for  Ibe  purpoee  of 
oairying  out  tiio  wwcrege  sdiame  and  electric  tighting. 


I 


I 

i 
I 


430         THE  ELECTRICAL  ENGINEER,  NOVEMBER  3.  1893 


I 


■•wtek.— At  wnrd  meettiupi  bat  weak  ono  of  Ibe  subjeots  dia- 
ctiwed  WM  tlio  i|u«iititiii  of  liehtioK  '!»  town  with  the  eloctrio 
liKtit,  Tlieaohcnic  [lut  before  the  cloi; lorn  wutrlmro  npby  Mmat*. 
Mai'or  luid  Coulion,  of  CiLunow.  niiil  (iropoMd  IbaC  tho  wKMr 
powt  at  Trownult,  nbout  two  tnilo*  from  tli«  town.  shoulJ  b« 
utilitod.  Tha  fchsiuo  Idcludo!  tli«  rnultic  o(  the  CbuIiJ  b>*  8iti_, 
tlw  eroellon  of  n  power  Htation  and  Lutbino  wheel  which  irould 
develop  IDO  h.|> ,  wbiuh,  if  foiiod  uoceaMcy.  oould  bo  doubled  by 
tranaf«rrln)>  the  pbinl  to  HoTBabolo,  abcml  b*Jf  a  mi!o  furtbar 
down  tb«  livijr.  The  wtimntod  coit  of  thn  •choiuc  for  IixhtliiK 
Iha  eoliro  town,  with  oitomion  t«  Town  Hall,  polton  oiFioo.  town 
dockj,  stabto*.  ihamblcB,  Mtwoijo  works,  <rlc..  1"  uivon  iii  £9,'2G0 
and  the  Knnofll  ooit  *t  CSJtri.  Thv  coat  of  li^ntl'ii;  by  gtte  at 
praamt  w  riven  at  BtU.  No  decision  wm  eoin«  to  at  »ny  of  the 
maeUoff*.  uie  auMnr  being;  left  in  th«  hands  of  the  ropreeentatlrea 
for  f urtbnr  cJ>ii'id<>tiil.i'>n. 

AlWBlalant  Compuij,  — In  their  rq>ort  for  the  ISmontba  ended 
June  30,  the  dircaU)tti  aUt«  that  tbo  hnpea  they  von lurod  toex- 

[irea*  in  the  Inat  BDnual  [sport,  that  •  time  ol  iireolor  [iravpvrity 
or  the  ComiMiny  wm  at  hand,  have  not  b«*n  (li«itp|>ouited.  Thu 
Oldburjr  trading  aocoiint  ahowea  profit  of  Sl.'M.  IBs,  lid.,  but 
ibu  amount  WHH  (xx.  ijiitlo  'iilUdcnt  to  meet  oU  (iiod  cbftrgCB  at 
the  head  olKne,  iiicliiiliiij;  ilebviiLuiv  intoroet.  Tbo  voluino  of  tha 
Coinj!iiny'»  bu»ine»w  hiw  incrni^d  very  ntpidly  duiinx  tJie  laat  few 
montli*,  so  iu(  to  promiso  a  munh  moro  favourable  reeult  for  the 
current  Gnsnvial  y«u.  Tbo  djrootan  tbink  tlile  •  euEubletime  to 
reaminifu  the  capital,  end  at  theoitraordlnary  ineotinii'a  roeolu- 
tion  wtfl  bo  projwucd  to  write  off  ^  per  share,  tliureby  roiluoinK 
the  nominal  ralue  u>  £1  (ker  eliare.  The  directom  botiuvo  tliat  the 
pteeont  Income  of  the  Coini>wiy  will  be  Bufficient  Ui  moot  all  liiod 
charf(«.  to  pfnvldo  miequately  tor  depreolntion.  and  to  loavu  a 
balatic«  lot  iiivliteiid  un  the  reduced  sliatc  ca^tal. 

Tender*  (er  S(ui4erlBMl.— Aa  monUonod  Id  our  Uwt  laaiie,  the 
CoiporBtion  ioviio  tondora  by  the  17th  inrl.  for  narryi)!);  out.  the 
work  compriicd  in  any  or  all  of  the  (ollowlni;  oontracta  t  (I)  L^n- 
cuhiro  boilcni.  ('2j  Illtih  tiiooil  eompound  oaglnt».  dyoniooe, 
pumii*.  uofliii  and  other  pl|>c«.  ulc.  (3)  Motor  altomalor*  iwitoh' 
board,  etc  (4)  ,Mm>ii  rwiir^hliounl  iiiKtruinonte.  Mul  coimectiotie. 
(a>  Batteri.'x.  ^li)  IhkuUioI  cublca.  etc,  (7|  RoMlwork  l«)can- 
Rtruetioti  ul  uulvvrts.  laying  of  <Bit  irao  pipe*  Mid  (nelnftii,  and 
buUdinK  Mmioe  boxce  ;  (frj  lupply  of  caat-lron  pt|M»,  ooMhk*.  and 
»erric«-boi  frame*  and  coven;  ii-.|  aupply  of  etonewure  ciuLnK* 
and  iuBulatora.  (8}  Copper  *tn_p.  jft;  Otinmetal  |cHp  boiM,  Thoto 
Ueeiroui  of  tendorins  for  any  ot^  the  above  contriioM  inuM.  ■end  in 
their  names  and  eddraiwea  to  the  bon»a)[h  engineer.  Town  Uall, 
SnodetUnd,  and  oopiee  at  drawieg*,  epeodtcnCiou,  and  lomi  oJ 
toi>der  will  boforwanlad  tolheiuen  receipt  of  cheque  or  order  for 
£2. 'Ja.,  which  Hill,  however,  be  returned  on  thoir  eubtnittiojt  a 
ban/i  jdU  tender. 

Aberdeen.  — A  ipcannl  moutinit  hna  been  held  to  conaider  a  pro- 

EI  which  has  been  inacio  Co  tight  CAitlA-itreet  and  Unlon^etreet 
loctricity.  tho  area  to  ciiond  from  (he  top  of  •luatice'etreel  (o 
III  Bridtiv,  lb nu  diwldod  thnt  oi^hl  arc  iain|ia  would  be  euOi- 
eteottoluthttheeroa.  Thnpropoeal  ielliat  ttiol)ito|w«>iou1d  temain 
U^ilnd  till  mldaight  each  evening,  after  which  lim?  the  ordinarj- 
•tMal  lampa  wuuld  be  eraployed,  Tbo  plant  hoa  alrcody  been  laid 
In  eonnecUon  with  the  inotallation  foi'  the  aupjily  of  electric  Ii|{ht 
to  ebope  and  bouees  ia  thu  central  area  of  ttio  city,  and  thua  no 
extra  eipenee  will  be  entailed.  Mr.  Smith,  teas  mAnaKtir,  wdl 
premro  an  entimaie  of  the  coat  ol  the  ciffht  lampn,  while  Mr. 
Aadenon  will  fumiah  a  ninteuunt  ae  to  Uie  ({iianuty  of  ]£•"•  Ibftt 
will  be  uved,  in  order  Ui  ihow  the  difference  betwecTi  tlie  two 
■nlema.  The  oentrnl  olontne  ll)[htlnK  atotlOn  will  be  niwly  in 
about  oix  week*.  The  «i|ierlro«nc  will  nlTord  an  idea  of  what  it 
would  coat  to  light  the  whole  dty  by  eleotrloity.and  will  also  show 
tiM  difleraace  in  the  UlnmiiiaUng  |>ower  of  electricity  and  goji. 
Tha  Uuipa  will  be  placed  on  oraamentiil  iron  pedeetala.  and  none 
of  the  exieting  etreet  lani|w  will  be  tnteriereu  with  tn  the  mean- 
time. 

OrtiDBbjr,— The  Mnvor,  in  conKiiucnca  of  e  letter  which  had 
be«n  tncoii-cd  from  Mr.  Ilammoncl.  innvod,  At  a  mvellnij;  of  the 
Town  Conncil  list  week,  that  nn  Interview  with  that  uurittuiuun 
■hould  bo  ananiced.  Tlie  letter  hnvtne  boon  read,  the  Mayor  muiI 
that  he  waa  In  iwawaalon  of  eoino  infiiriuution  ruapvuting  Ur. 
Hammond  by  ob«ervlng  eooie  work  of  hiti.  He  hnd  received  an 
Inrltntlon  from  the  Mayor  otBlnckpool  to  be  prevent  at  the  innial- 
lation  of  theiraystain  of  elttciric  ligbLinK  At  Blackpool  they  hud 
apent  £'J7.0uO  in  the  ioHnllutian.  altlioutfh  they  owned  the  gas- 
works He  wn«  tliorouffhly  cnnvinrol  o(  the  prortlcnblllty  of  the 
light,  Tbo  rooMin  why  he  nhould  like  Mr,  Ilainiiinnd  to  come  and 
give  hi>  ricwii  on  iho  (iun*tion  wiw  tb]tt  he  h^ul  nnrrieil  out  hundred! 
of  thonieindii  of  |>oiind*'  worth  o(  work.  It  wm  necefwiry  that 
they  aboold  move  in  the  ninlter  in  Mine  form  One  of  the  con- 
ditlona  of  the  order  wonhl  make  it  nilvifubk-  tlmt  Ihoy  nhould 
state  where  the  cvcilre  or  ntation  would  be  plut^aJ.  the  nixe  ol  thu 
elt^  and  Ilia  eireele  through  which  they  ptopoaeil  to  lay  the  mains. 
It  would  be  a  wise  policy  to  havenn  interview  with  Mr.  Ilammond. 
Ha  pTOwMcd  that  they  have  »uch  an  interview.  Mr.  Alwaril 
aeconded  the  proiioiition,  and  afwr  some  further  dttcuuion  the 
motion  waa  agreed  to. 

S«ta  «l  PUal.~Oa  Friday,  17th  iniit,,  Measre.  Wheatley  Kirk, 
Price,  an<l  (.;oiilty  will  sell  by  public  auction  on  the  works 
prenutfla,  the  entire  eontenle  of  the  Vulcan  Ironworko,  Bocclos, 
Snflblk,  together  with  the  Ireehold  land  and  buildings  thereon. 
The  fixed  and  loose  plant  will  Inelnde  Cotnleh  boiler,  12lt.  by 
3ft,  ^n.  diumuler ;  4-h,p.  vorttcAl  uteam-ensino :  3cwt.  elwun 
haomior,  tbtee  imitbi'  hearth*,  punching  and  lihaarlng  maicbliiai 
flft.  pUtO'banding  and  Mb.  iheet-tMDdlBK  rotla,  tan,  3^.  eeotra 
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wheel  lathe ;  &^in..  lOJn..  and  Uin.  oentrea  elide  ;   surfociDg  and 
screw-cutting  lathee  oo  6(1..  Uft.,  and   16ft.  bedai    I4in.  stnli* 

ahHi'intc  machine,  and  drillins  macbinea.  The  new  elock  and 
etore«  will  liiclode  tteol  boiler  jdates.  boiler  and  atcam  tuboe,  braas 
boiler  and  engioelittintjB.cMitiugs.n  h,p  portable onaioobif  Barrett. 
ItP'b.p,  compound  landom  porlJible  cnifina  by  Vulcan  Com  (Winy,. j 
2'h.p,  vorticiil  unKino  and  boilwr,  (j  i.li  i).  vertical  >t«am-e(igtii~ 
6-i  h  p.  voiUcdI  Bleam  ongiue  and  tubular  boiler  oa  toundatii 
tank.O-i.h.p.ondlJ-i  h-p,tandemcoiii|«und  onBine«unfini«hBd,two 
6'i  h.ii.  tnndom  oompound  vortical  onginea,  el4i.  L'aMlagace  and 
any  luithor  information  amy  bo  obtoinod  at  the  u-orka,  or  on 
Appticalloo  to  Ueeera.  Wheatley  Kirk,  Price,  and  l-oulty,  *9, 
Queen  Vicloria-BtreeU  London,  B.C. 

St.  Belena.— Alderman  Cook,  in  moving  the  adoption  o(  Um 
Ooa  Committeir'n  minutes,  at  a  mcetiiiK  of  the  Town  Council  on 
Monday,  naid  the  Council  would  obaorvo  that  the  committee 
rocoinmonded  the  maklnjt  of  nn  apnlication  for  a  prorl«lonnl  Oldar 
for  the  tupply  ol  electric  li(;ht  to  tlio  borough  for  public  purpMM. 
Their  object  waa  to  be  prepared  to  teke  the  matter  up  at  tlw 
moment  it  wae  retpiired.  Colonel  Oamble  wanted  to  know  U  Um 
CouDcd  wuuki  have  an  opportunity  of  expresainK  an  opinioa  aa  lo 
tbo  oroa  lo  be  lupplied  by  the  C-orpornlion,  Tlie  Town  Clerk  aaiid 
the  compulsory  niea  would  have  to  be  settled  bj  tbe  comaiitt«0 
for  thn  odvortwcmont.  The  preient  am  soifgeBled  waa  Carpono 
blon-stieot,  between  Kardshaw-streotand  Hhaw-street.  Mr.  Meoroa 
ooisplolned  of  the  bad  gas,  Thn  roiporation  hod  negotiated  for 
300  lone  of  eoiil  from  HCiiiie  firm  at  a.  prlee  not  itated.  He  hoMd 
at  Ibe  end  of  ttie  linancifll  year  the  Ciai  Committee  would  rumeoiber 
that  thu  caniutnsrs  were  paying  tbe  same  prlee  for  bad  gaa  aa  tbv 
hod  hitherto  paid  for  good  gns,  and  that  wliea  tbe  DrorlakmH 
order  oekod  for  was  obtained  that  nlectricity  would  bo  at  anea 
intniduced  Into  the  borougl^  AldormAn  Cook  said  he  did  not  tbink 
the  nenr  ^atitot  lAegaeworks  would  cloib  with  the  electric  light, 
and  in  reAereooe  to  the  quality  of  the  gas  admitted  that  it  wa4  nob 
as  icood  sa  neiMd,  hut  it  was  a*  good  u  thoy  could  secure  in  ttia 
present  stnle  of  the  cool  market. 

The  rectory  Aota.—On  Wednesday,  at  the  8aulh-Weat«ra 
I'oliee Court.  Mr.  Denman  heard  threosummansesagainBt  thoXew 
Electric  Liffht  and  Power  Company.  Wellington  nod,  Batleraaa, 
for  fiiilitig  lo  retjialer  the  name*  of  young  person*!  employed  and  to 
obtain  ce<'tificatG»  of  titnofs,  and  nUo  for  obstructins  one  of  her 
Maiei>ty'>*  in>i|>octnrit  In  the  ei«ci>tion  of  his  duty,  Mr.  Jasper 
Kwlgravo,  ono  of  her  Majesty's  iiiBpoctom,  who  condnclcd  tha 
prosecution,  in  an^^wer  to  the  magistrute  faid  lie  had  nnt  iDill- 
monwl  tbe  oflicial  who  wa?  g'lilty  of  the obatnip lion,  as  Ibeccropany, 
in  the  cajmcity  of  occupier  of  the  premi»»,  were  responsible  for  tbo 
acts  of  their  aervnniA.  The  manager  refused  lo  permit  an  examlaa- 
r.innof  theyoimi;  porsone  to  tak«  place.  Thetnapoctoraoobatnieted 
wu  cjillol,  mid  uiid  the  niaiH^ar  t«Ul  the  lads  not  to  anaerer  bla 
(witness's)  questions,  and  ilireoted  them  olf  (he  premiaee,  addici|f 
that  if  he  (witness)  did  not  leave  in  three  minutee  he  would  hava 
him  put  out,  Tbe  maiia^r  also  prevented  htm  from  settiDff  near 
the  boys.  He  told  tbo  mnnoger  that  he  would  not  ulivw  WBUPelf 
to  be  intimidated.  The  mnnn^er,  who  was  in  attcodauce,  regretted 
the  iniaunder»tjincliii^  with  l.iie  iiiii|incl«r.  The  etory,  he  said,  had 
been  eieggcrHisil.  The  inHf^ecI.Il^  luahixl  into  tiie  factory,  and  hia 
conduct  wit»  such  that  it  duinitndeil  an  apology,  He  denied  thae 
any  obstruotion  lioil  taken  place,  Mr,  Deninan  said  unleaa  th» 
Factory  Act  was  oriforued  the  whole  thin[>  would  be  utterly  worth- 
leas,  lie  imposed  penalties  amounting  in  all  to  £10,  with  £1.  7i- 
costs, 

Edlabnrsb.-— Tbe  Lord  Provost's  Committee  recommondod,  ab 
n  meeting  of  the  Town  Council  on  Tuenday,  that  [Hrliamontary 
imwarf  should  be  asked  tor  the  iicipiifition  of  aildlltonal  property 
Adjoining  the  iirujiertieti  already  aci[uired  tor  the  site  of  tb« 
central  electric  lighting  station  at  Dewar- place,  and  for  the  eloabifC 
of  n  portion  of  St,  Cuthbcrt's-lanc,  and  craved  a  remit  to  KivQ  lb 
effect.  The  recoimnendation  v/ae  agreed  to.  The  Cleaning  and 
Lighting  Committee  recomnionded,  at  the  aamo  mooting,  that 
various  streets  should  be  lighted  by  electricity.  Itnllle  UnUand 
took  exception  U)  the  list  of  Bti-eots,  and  oskod  why  t  George- street, 
for  example,  had  not  been  incl>i<li.<d.  Mr,  Mackenzie  said  Prof, 
Kennedy  piO|fose<l  that  ( >eor|re -street  and  the  street*  laadtng 
down  to  I'rini^ee'nireei  -^hoMld  be  lighted  with  the  electric  lixht^ 
but  the  Cleaning  and  Lighting  Commiltoo  threw  that  over,  H« 
implored  thum  to  decide  .something  eoon,  aa  delay  was  keeping 
the  whole  matter  up.  Mr.  Jamieson  said  the  Cleaning  Committee 
had  to  decide  how  tiiey  could  best  allocote  1^  Tamiio.  Mr. 
Mackenzie  nu^estod  that  the  matter  simiild  he  nicommltted  to 
the  l-ord  Provost's  Committee.  It  was  no  use  sending  It  to  the 
C'ICiBning  and  Lighting  Committee.  tUilie  Ste«l  prolesMd  agaiiiKt 
tlie  Cleaning  and  Lighting  Coniiiii1t.ee  being  blnmed  for  the  oeUy, 
It  wa*  only  at  their  hist  meeting-  tliHt'  they  hod  a  plan  be/oro  IheiB 
from  Prof,  Kennedy  showing  wbnt  nlreots  lie  proposed  to  Ugbt 
with  electricity.  It  seemed  lo  be  the  Cloining  and  Lighting 
Committee  tliat  was  to  be  blamed  all  round  for  everything  that 
went  wrong  in  the  town.  After  futtiior  discussion,  a  metion  to 
npiiroToof  the  report  was  adopted. 

Tenders  fer  Newport  (Men.),— The  Electric  Lighting  Sub- 
Committee  of  the  C^urjiorntian  of  Newport,  invite,  us  mentioood 
lost  week,  (unJers  for  the  nupply  and  erection  of  certain  steam - 
boilers,  feed  watur  healctn.  oconomiaers,  pumpo,  mechanical 
Btokers,  farcoJ  draught  apparatus,  steam,  exhaust,  and  water 
pi[>eii,  condenser  tanxa,  ateom. engines,  driving  ro(>o*,  oil  Alter, 
altomaiori  for  ineandeacent  lighting,  dynamo*  for  arc  lighting,,, 
awltchboards.  Instruments,  arc  lamp*  and  lamppoete  oab' 
euIverU,  surf  ace- boxee,  junction -boxes,  oonverMn),  oODver. . 
boxM,  ooovarborcasiw,  swilohei,  fuaes,  metere,    aUo  diay  load 
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ptMit,  to  mn«(«t  of  teiDt'portablo  engine,  alternator  nnd  otoiMr 
KKcl  twitohboard  tor  th«  equlpmonC  of  th«  manictgxil  eloctricily 
work H  of  tb«  county  buroagK.  The  pIno  of  btiiUlrnj^*,  [iin].>,  iind 
Bpecifiotion.  with  tormi  and  randiUonti  of  t«»cl«r  nnd  ooiitrnat. 
may  be  obtninod  M  th«otSceHof  Mr.  ftobort  Hnrnmond,  M.I.E.E,, 
the  MMWuUlni!  onplnoor  to  ihe  r-orporKlian.  IIT.  BJahoponM- 
i>lT««t,  T.ondon,  K.C,  on  pitymnnt  of  £'2.  \^,  which  mm  will  b« 
retumod  on  r«ciript  of  h  ttmil  ifck  Mndnr.  Tondon  rionlod  and 
oisrkfld  "Tocidor  (Of  Eleolrio  Lighting")  tniiH  bo  iiddnwuod  to 
Mr.  Albert  A,  N«wman.  the  town  dork,  nt  the  Town  Hnll.  Mid  be 
detiT<er«d  on  or  bufore  Monday,  tho  20th  inet.  A  new  (.'urisliLii' 
tfon&l  dub  and  concert- hull  {■  to  be  orect«d  on  a  mte  at  the  boltoin 
of  Stow-hiil.  Newport.      It  u  proponed  to  warm  tho  hnll  and  olufa 

SrenuKu  with  hot  watoron  th«  low-proiHuro  ivuloiii,  nnd  to  intro- 
uco  tho  oloctrlc  light  for  Iho  uurpoMOf  Ushtin^.  Tho  architects 
are  MoMr*.  Uabor«hoa  aod  Pawohoeri  of  QueunVchninbor*,  4t, 
Ri^hxtreeL,  Newport  i  also  of  London  nnd  Cai'difT. 

Llandrliidad  WoUa.  —A  upcoial  mootint;  of  the  liocal  Board  waa 
held  lut  WDOk  to  cannilor  whether  iteiiii  nhould  be  taken  to 
eilablirii  n  nwwnrki  or  a  tyntom  of  oloctriR  li^hiiii{[  for  the 
districti.  Mr.  I'reeco  (of  Mosais.  Andi-owe  and  I'maoo,  Limited) 
had  made  an  tnBpectioii  of  tlie  district  with  tha  viow  of  aipbiininK 
to  tJta  Itoard  the  feanibility  of  iiitrodiicine  t  he  electric  llitht.  Ur. 
Praeoe  Mid  tliero  would  be  no  dttlioiiUy  in  m<\inot  to  turnlnt;  k** 
out  at  Llnndrindod  and  Kplncing  it  with  elnotrioity.  At  Moreoambo 
tho  eleotric  light  wns  worked  by  jjn^  power  from  ono  central 
Itjilion,  and  in  that  Uiwn  there  wan  the  laine  ditliciilty  lui  at 
Llaodrindod  Weil*— namoty,  the  reduction  of  tho  quantity  o[  lightu 
roijuirad  in  tho  wlntor  waaon.  At  Morecombo  it  coat  jd.  per 
unit  to  ganorato  tho  li^ht  and  diotribiit^  It  into  tho  connuniers' 
houMM.  while  tho  oo»t  of  BMnm  power  would  bo  'M.  |>«r  unit.. 
He  0OD«id«red  Ibst  fow,  if  any,  towns  hwd  «uch  a  favoumblo 
Opportuutty  iL»  Llsndridod  WetU  (or  introiluoiii]^  the  elovtriu 
light.  In  answer  to  au«tionii,  Mr.  frnwe  itnMd  that  the 
inatallation  would  cant  about  £2.000.  exclusive  of  land  ot  bulldinitu 
and  the  ca>t  of  n  proviiional  onler.     Ho  thouf[ht  they  could  oharKe 

Givato  conaumoni  about  I4a.  per  lamp  per  iinnum.  but  in  ■  place 
:o  that,  whoro  tho  number  of  lainiwi  UHod  tluotiiittoi}  ^roitlly.  it 
would  bo  botMr  (o  have  inoterg.  He  ttiuui^lit  tlinte  would  be  no 
difficulty  tn  obtaining  n  revenue  of  £700n  jour,  Tho  public  lam  ijh 
could  be  li^hteil  by  electricity  ut  iibout  I.'w,  |>er  unniiui.  The 
probable  exjieiiditure  wu?  culculati»l,  and  it  was  thought  that 
£400  a  year  would  be  sufficient  to  repiiy  the  oapitat  and  interef>t 
of  money  borrowed  to  provide  tho  plant  and  the  working  oipeneea. 
The  qucetion  woa  diiouiaod  whether  a  proi-iaional  order  ihould  bo 
applied  for  In  the  noxt  itoulon  of  Parliament,  and  the  mattor  was 
adjourned  for  further  confide  rat  Ion. 

Oambarw«U.  —  At  a   meeting;   hint  week   of   the  Veetry.  Mr. 

HhllUi*  moved  that  a  ulatutory  mootint;  of  the  Veatry  nhould  bo 
held  on  Wmlno-iliiy.  Dcoumber  6.  for  the  ipeoial  purpose  of  con. 
riderin);,  and,  if  approicd.  of  noalmg.  or  authorisint;  to  be  !>(Hiled. 
a  momorial  to  the  Board  of  Trade  for  n  pro  visional  oH  or  under  tho 
EUeotrio  LishtinK  Acta,  to  supply  olectncity  for  poblle  and  private 
pnrpovos  in  tho  jiarish  of  IJarabnrwoU,  and  that  an  electricity  com 
mittoe  of  'it  membora  be  nppolnlod.  Mr.  Wallace  said  that  If  th« 
Voitry  gava  notlco.  th«y  would  bo  oompetled  to  ga  on.  oltlior 
thwnMlree  or  by  contractor.  Tho  llrit  atMg»  of  th«  fnel^lation 
would  «ost  £50,IMMt,  and  ere  it  wa#  ooraolaud  tt  would  ontail  an 
axpendituTO  of  £100.0011.  He  oonfpteed  bo  should  like  to  be  sup 
plied  with  further  proof  of  the  dust-dostructur  scheme,  and  he 
should  certainly  object  to  any  cost  being  incurred  other  than  that 
Iw  tbt  provisional  ondei.  Mr.  BtberinKton  said  that  if  they  went 
to  Deptford,  where  a  large  eloctnc  lighting  compniiy  had  boon 
Wlabuslied  under  the  best  Hiinntilic  authorlticji,  thev  would  Knd 
thai  it  had  proved  a  failure.  Mr.  Coward  obiinrvoa  that  thuro 
were  some  boroughs,  such  as  Bristol,  where  hall  the  rates  wore 
raised  from  rating  and  hall  f  I'oin  InveslnieiilB  such  s«  Ibiit  of  the 
olcctdc  tight.  It  appMfod  lo  him  that  thuy  were  just  at  the 
partlnj;  oftho  ways  with  rMl&rd  to  tho  electric  light,  and  that 
they  ought  to  seriously  consider  the  subject  from  the  point  of  view 
uf  public  benolit  and  public  profit.  At  present,  tho  Vestry  paid  to 
tho  gas  compan^y  fl'J.OOO  poc  annum  for  street  lainnt,  and  about 
C2.W0  for  the  tightini;  of  various  public  buildings.  Kvon  II  thoy 
only  saved  that  £11.000,  thoy  would  savo  a  largo  amount  of 
ioter«Bt,  and  provide  n  lair  Mnklnif  fund.  Mr.  Charles  Ihuught 
there  ought  to  be  eni[uiry  before  oven  tho  cost  of  the  provisional 
order  was  Incurrod.  The  rnotioii,  after  further  diwnaaioo,  was 
adoplod. 

Lighting  at  tfewpwt — Tho  eloctric  liehtlni;  of  tha  boranKh  of 
Newfjort  is  now  witliia  mcaoarable  •lieUiiico.  The  *l»ge  now 
reached  is  tliat,  as  montlonod  elsewliere,  of  inviting  tender*  for  the 
oquipmontof  the  atatlon,  which  Id  to  be  provided  on  land  belonginK 
to  tho  Corporation  In  New  l>ook-stroet,  and  also  for  cables,  ouL. 
vMts,  are  wmpa.  auil  lamp  atandanlB.  switcheo.  fuaoa,  motor*,  and 
•U  IM  kppUaiioea  for  (aniishbiir  an  electrical  supply.  Eighty  arc 
Isimpe  »n  iDl«Dd«d  to  bo  providod  for  st root- lijth ting,  of  which  no 
will  be  put  down  as  an  instolmont,  and  for  tho  honut  10,1)01)  Incan- 
dwoent  lumps  will  bearrangcd  for.  Nowjiortis  U>be#C|nipped  with 
the  hiifhlxtnuiun  alMrnntiiig.cuiront  (iVMleiu.  Thotowu  is  a  buue 
district  with  n  scattered  [•opulatloii.  The  costof  the  initl&l  inst^' 
mont  will  be  covered  by  a  looAof  £2S.0OO,  and  only  the  western  sido 
of  thi.-  borough  will  bo  dealt  with.  Prof.  Robinson  woa  consulted 
OS  to  tho  idoa  ol  burning  Iioum  refuse  beneath  the  boilerx.  but  ho 
worked  out  the  profit  and  lots  against  the  a*o  of  the  said  refuse. 
Newport  noeeoMOs  power  which  might  bo  utilised  in  the  rapid 
flow  and  tlie  ereat  fall  of  the  Usk.  bMidos  tho  power  which  mliiht 
be  obtained  rroin  the  "  houd"  of  water  doscendlajclronj  tho  liiKher 
to  th«  lower  roMTVoinr  on  the  slopm  of  Twym  Eterllwm.  Th« 
biat«ry  of  the  Qndvrtaktnf;  by  ttio  Corporation  to  provide  elec- 


trical enaricy  for  the  borough  extend*  back  to  tho  year  1680,  i^ltn 
no  fewer  iKsn  three  cotupdiiie*  sought  to  obtain  powers  lo  sui'  ** 
Newport  with  electricity.  Tho  Corporation  suooesstuUv  overobM 
alt  these  sani^ine  promoters  by  declaring  Its  Intuntloii  to  do  the 
thing  itaeU,  and  in  1890  gave  the  usual  noticee  by  which,  in  the 
year  foliowing,  the  Board  of  Trndo  granted  tho  provisional  order. 
As  soon  Di  the  f'OFporation  wore  armed  with  this  no  thoriaalion  Llio 
snb-commlttoe  of  llhc  Parllnniontary  and  Improvement  Commlttoo 
set  lo  work.  Besides  St,  CMiicrjui,  west  Brompton,  Ohebw»,  I.«od«, 
Brftdfoi-d.Oifonl,  Bournemouth,  and  Blaokiiool  havo  l>oen  vtsitod. 
Mr,  Robert  Kaminond  haa  beeti  chosen  as  the  cotiBulting  eii^iuear 
to  the  Corporation. 

SblpUgbtlBK. — In  connection  with  tha  roDttlng  ot  the  "  Howo," 
it  is  aatiiifiLctor)-  to  learn  (writer  u  oorre«|xindenl)  that  the  only 

Eart  of  the  woi-k  given  by  the  Admiralty  to  outside  contractors 
lis  recently  been  successfully  completed  by  an  Edinburgh  lirm. 
To  Messr".  Kinu.  Brown,  and  Co,,  of  Rosebank  Electric  Works, 
was  ontruMod  the  work  of  completely  renewing  tho  electric  lisht 
and  gun  firing  circuits,  a*,  owing  to  tho  limited  time  available, 
the  (iockynrrf  suthodtlo'  woi'o  unable  lo  tnke  tho  work  in  hand 
thcniselvcis.  Tho"  Howe  "U  liglitod  by  moans  of  .VJI)  lO-candle 
incandescent  hinip«,  in  wldltloii  to  tlio  iivnal  yardann  rollectots, 
itiHj'thea'),  xidc  and  Heinupluiru  signalling  lamps,  cables  also  being 
lod  to  four  itenrch  light  projectors  ;  whtlo  the  gun  (t ring  arrange- 
ments comprise  electric  circuits,  with  the  necessary  batterica  and 
firing  keys  lor  the  four  CStori  bnrbetto  guns,  for  the  six  broadside 
guns,  and  for  Hvc  torpedo  tubes.  Over  120  men  wore  employed 
by  the  contrnclais,  tho  work  heln^  carried  on  contlnaouuy  dfty 
and  night  till  Its  coinplotlon,  whicli  was  elTectod  wtUilo  tlkt  brief 
space  of  10  weeks  from  the  ddte  ot  order.  The  experioMtit  ot 
tilaolng  such  a  contreot  with  a  private  Arm  has.  In  this  oaso  at 
loHst,  proved  so  sntistactory  that  the  suthoritle*  contemplala 
taking  the  same  course  in  connection  with  sovoral  other  venela 
at  present  relilting  in  (^hatham  Dockyai'd,  A  twin-ser^w  stoameT 
of  Q.CHIO  Ions,  built  for  the  Athintic  trade  of  tho  International 
Navigation  (jim|)any,  has  been  launclied  from  Ihe  ()iipliulldln|{ 
yard  of  Mosars.  Jamoa  and  li^orgo  Thonixon,  l.imrtod,  at  Clyde- 
bank, Rear  <.>l>uigow.  The  voKHel,  which  wha  named  the  "  Kens- 
ington," will  be  lighted  throughout  by  tbe  electric  light,  for 
which  a  complete  inotAllation  of  engines  and  dynamos  has  been 
Gtteil  by  the  builders.  The  .\dmiralty  have  approved  a  propOMi 
to  6t  MeiBrv.  Evershead  and  Ricbards's  enginoroom  telegraph  In 
tho  battleship  "  Howe  "  for  trial.  A  steel  screw -steamer,  which 
has  been  built  to  tho  order  ol  Meaira.  J.  M,  Lennanl  and  Rons, 
Muldteebrough,  for  the  purpose  ol  carrying  petroleum  in  hulk, 
has  been  launclied  from  Sir  Rayllon  I)ixon  and  Co.'s  Cleveland 
Dockyard,  Middlesbrough.  The  vessel  is  provided  with  the 
electric  light. 

Fraatoa. — Tho  proceedings  of  the  Streets  and  Buildingii  Com^ 
miltOf,  presented  at  a  meotiug  of  the  Town  Council  last  week, 
set  forth  that,  pursuant  to  rosolntion  of  the  2nd  of  October,  the 
surveyor  bsd  submitted  a  plan  of  his  suggestions  as  to  propoaed 
lightmg  by  electricity  of  the  portion  of  Church  street  from 
Iinncastor-road  to  the  gaol,  and  that  the  oommitt«e  reaolvnl  that 
the  gas  lamps  in  ('harch->'troet  from  Liincjistor-roud  lo  the  gsol  he 
provided  with  lOlt.  burners,  and  that  mx  additional  gus  lamps  be 
put  down,  and  thst  in  tliu  meantltiie  the  considntntioii  of  the  plan 
for  electric  lighting  be  uoet{>one(l.  Alderman  Sutterthwaite,  in 
moving  the  adoption  of  the  proceedings,  suid  it  was  understood  a 
year  ago  when  they  lighted  I'isiiorgate  with  the  electric  light  that 
it  was  t<>  be  en  experiment  oi  to  whothor  they  were  to 
extend  it  at  any  future  time.  The  onmmittco  had  given 
the  matter  their  cnnsldoratlon,  and  thoy  did  not,  hs  this 
recommendation  said,  Me  thoir  way  to  recoiniuend  the  extending 
of  the  electric  lightin);  to  Church  street.  They  found  that 
to  light  C'hurch  street  in  tho  tame  manner  as  Fiibcrgaio  was 
liglitMl  at  the  t>reseiit  time  would  eolnil  an  additional  cr[ienditura 
fur  Ihe  present  of  £112.  Tho  committee  did  not  consider  that  tho 
amount  of  light  In  FiKhcrgalo  w oft  worth  t'hat  ad^litioiial  cxiid^ndl- 
ture  of  money  per  annum.  They  consideiml  that  for  an  oxiieiidlturo 
ol  between  £31)  and  £40  additional  they  could  get  light  more 
generally  dltTuml,  and  which  would  enable  piu<sengor«,  both  by 
foot  and  lehlclo.  to  be  illiiminated  sufTiclently,  and  with  lichts  at 
more  trofjuont  intervals  than  by  the  electric  light.  Thoy  thought 
that  that  uldltloiiil  eK|.mnditure,  iTiO  or  £-10,  would  sorvo  the  town 
better  than  by  going  to  tho  ui|)ondtturc  of  an  additional  £SOoria, 
hence  their  rocommondation.  This  was  sccondod.  Councillor 
Myres  moved  an  amondmont  that  the  matlor  in  (luoatlon  be  roloired 
back  to  the  committoo  for  rccoiiaidornllon.  Ho  prosentod  a 
petition  from  tho  residents  in  Churcli-street  prolostiog  agsuDstthe 
docision  of  tho  commlttoo  aa  to  tiie  better  ligliting  of  tlie  strcetn. 
The  iiionioiialiHtji  understood  that  the  borough  furveyor  had 
roportnd  (Mvouriilily  upon  tlie  electric  lighting.     Thoy  very  much 

freforroil  the  electric  light,  and  did  not  see  why  they  should  not 
ave  the  same  advantages  in  this  direction  as  the  residents  In 
Fishergate,  and  they  hoped  tbe  qneation  would  be  reconsidorod, 
as  there  could  be  uo  doubt  that  theoloctric  light  woe  a  better  lllu- 
minant  for  street  pnrposoa  than  g<u.  Councilhir  Humber  sooooded 
the  amendment.  Alt«r  further  dlscuasion  the  amendment  was 
rejected,  and  the  procoodings  of  the  cainmlttee  weru  confirmed. 

The  Leeds  Sleetilo  Tramwar,  — WdUnv  Ma  Leede  puier  on 
the 'Jlir.h  liIi.,  Mr.  VV,  (?,  (-nitl-Rtkiir  rAys  :"iDOt«inyowrianieof 
even  (Ute  a  letter  ou  this  subject  over  the  si^alure  of  Mr.  Q.  M. 
Koberle,  followins  upon  one  signed  '  Ceiotity."  in  yooc  issue  of 
Monday.  A*  Mr.  RoborU  My«,  there  can  b«  no  doubt  that  oorro- 
epondenco  on  this  suhjeot  from  your  roadors  in  Leeds  would  be 
moat  valuable  in  enabling  the  opIuloD  ol  tho  residente  oi  Leeds, 
with  relerence  to  same,  to  be  most  oorreotly  srrlvod  ek  Havtoii 
bod    a  long   oxperleace   In   eleoCrto    traction,  and    being    weu 
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■equabitad  with  nil  tjntaaa  bi  t<wi]o.  but  j*l  beliiK  In  n  pcwtion  '  *20(ffi{|.  ti 

wliirB  I  mh  not  lied  to  tbo  dmi  of  an;  |inrlicu1ar  i^Motci  (m  i*  Ibo 

OM*  wltb  moat  ^octrioal  compknlw),  I  can  nfTer  whM  inl);1it  bo 

oitllad  a  compoail*  xnum  of  eleolrio  trnclinn,  which  In  my  oiiliiion 

froukl  be  ino*l  •uiuible  for  lbs  locuJ  [■undilioim  olit«iniiii;  in  LmcIii. 

I[r  !■  on  bb«  oentrv-braokal  iiupeiuion  synlttm.     I  mxild  su^geal 

that  vfhea  the  CorporsUcm  are  relaying  Choeiiiitms  double  line,  the 

•pace  between  IbolOHde  ralU  (vhen  the  width  of  the  itroot*  permit) 

Mould  bo  inetOMcd  to  4ft..  whinh  In  the  luindard  in  manv  town*, 

notobly  in  OImkow  awl   Kdlnbur^li.     By  cloinK  to  facllitle*  an> 

aflbrdm  for  the  ercotioii  of  tlio  contrc-biitrkoL  iiyalitrii  a>  nhown, 

th«  [loleii  bolne  nrimnivntAl  in  <:ili.'iin«t«r  hikI  [ilatml  in  tlio  centrv 

of  r«fiu>M.  with  low  omiunental  pu«(«  at  uith<?r  vnd,  and  ounabte 

Vt  uImV  and   oomfortably  aocommodatiiii;   two   (wrvuri*.     ThtBo 

•taadardji  and  relaraoan  be  plooodat  loMt  130ft.  n|»ri,  and  ovorf 

^tscnate  pole  oould  be  titted  to  oarrj  dectric  lightii  (uthor  arc  or 

InoaadoMxmt]    for   >tt«ot-1lKhtlnf[   porpoM*,    thu>   M>curiQ|;    the 

ideal    poaition    for   ulrest    1amjKi~Ti>,   in    the    contra    n(    the 

roadwaj.     ThlA,    m    Mi'.  RoberU  *lJita>,  I*   adojitod  bj  the  St. 

PanorMi   Veolry.   in   tlie    Ku«Ion   and   Tottsnhntn   Court    roads. 

London.     By   the  adoiitioii   of  auuh  owilral  i^item  id  liyhtini;. 

the   sidewalk*   are    oleared    of    tamppoot*,    with   tlie   edtct   ol 

helpinn    the   appennnee  o4   the    atraela   tnaterUlly.    wliile   the 

•tandanli  in  the  eentre  become  reiy  nnobtrunive.    The  only  wire* 

carried  ovcrlicnd  would  bo  Cbe  trnlloT  nirca.  nil  othera  lincladinK 

tbo  olORtric  light  wlre>)  bolniflAld  iindDrcround  and  lorl  ap  through 

theoentr«iif  the  Uandtird«  to  the  troUoy  wlreaorlo  the  lamn«. 

Thi*  eyMein  baa  the  frtM  advantai;i),  thaiih*  U>  tho  '  relutcw,  o( 

aMiMinK  moet  mslerialty  iu  ruKutiiiing  tho  trniliu  of  the  olreats, 

and   in   maintainiut;   tho   'rnte  of   tho  road.'     In   vtreete  where 

donhte  tinea  do  not  eiiit,  or  where  the  itreeta  are  too  narrow 

to    enable    the    ncf«uary    width    to    be   Mcured     between    the 

inner    ralU    to    bIIow    '  rofugoii '    nnd    itandardu    iw    mtcKWled 

to  bo  OTMtcd,  I  would  •U£|c**t  ihe  trotlny   wlra  holnK  carrlod 

anon  oroaa-wtroe  actaohed  to  omaineiital  bmnlietf  on  tlio  front* 

of    tb«  booaae  on  either  eiilo  ot   the  atreel,   thnH   dulni;  aw»y 

with   polea  uDliiely  :    and  in   tiin  henrt   of  the  city,    uhorn   the 

local  conditiona  permit,  a  conduit  systfrn.  currying  all  wirta  under' 

gronnd.    Thb  latter   iritem  ii  tA  bo  avoidrd,  however,   whore 

po«Ude.  owini;  to  the  fact  that  no  oondoit  >yitem  that  would  bo 

permitted   in   Rngland  li  a  commercial   iuccoh   at  tho  prownl 

moment,  and  unuTUie  difficulty  to  be  oxiicrionood  in  keopm);  tho 

conduit  free  from  RurfaoewAUtrdurlng  heavy  ralnii  bo  overcomo, 

fuph  H  conduit  vyntem  oaunot  bu  depended  upon  (or*  uoitoi'inly 

re);i)Iur  Mrvioe,  na  in  the  eient  of  the  drninaue  not  beiii|;  |ioi'fect. 

and  the  conduit  filling  with  wnler,  it  would  be  impouible  to  uperaU 

de  oar«.    In  Boar-lone,  however.  I  am  of  opinion  that  Ihu  coiuluit 

could  be  laid  to  advnnta^ia,  oa  thofncilitica  lor  drninajfe  towards  the 

(Ivor  are  aulHciont  toenable  it  Ki  1)0  alwayR  kojit  froo  from  wntor. 

Tbaeamecsra  would  iiiw«ilhur  the  overhead  system  or  the  conduit 

Iwhcra  laid)  iodilTercintly,  nnd  1  fact  sure  that  by  the  exeroin  of  a 

wise  diieretion  in  tho  combination  uf  the  syst^ma  euKicest^d,  an 

•SMt  would  be  obtained  that  should  satisfy  most  critics.     May  I 

point  out   that   tho   syatem   of  doable.iiolo  crou  su sponsion .  ea 

erected  in  Roundhay -rood,  wa*  dono  at  tho  request  of  the  Corpo- 

mtion,  a  apoclal  olauM  being  inaortod  in  inv  iu;rooment  with  them 

deroandine  tho  ereotion  of  «iich  eyatoiii-     I  ahAll  bn  gluil  If  your 

roaders  will  car*  to  critiriw  theae  sugi^tiouH  in  I>lio  cotuinnit  of 

your  pa^ec." 
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ocTOBBR  as. 

Improvaaieola  t>  electric  iDdloatei*  er  aimaiielatere. 

Mux  l{inauant;cr,  '3,  St.  8tc|>hoirH  load,  I'pton  Piirk, 
Load  I  HI. 

Iinp»T«meata  tn  lime  apparaloa  fee  antematleally 
•vftetilDS  Kaa  and  eloe*rle  light*.  Hoibort  Voun)( 
DiokirifiMn,  .'*U,  (^riiy'*-inu-nbid    l.t'^niirj^i. 

Improved  elaotrlolly  BMer  for  oeatlaneaa  and  alter 
natlus  ouTenta.  Cbarlw  Donton  Abel.  28,  Southamp- 
ton -  bmldrnjc*,  tliancnry  ■  Innn,  London  iCampatrnio 
Anonyme  Contlnontalo  poor  la  fabrication  do*  comptcuis 
1  Kf*  at  autre*  ap|iati(«le,  Kranoo. ) 

iBproreMent*  la  eeeeiMlarr  eleetrie  batterie*.  Wilhelm 
PetJichol,  99,  ChiiusMinBtr.  Ilcrlin.  l('oniiilctc»|»(!ilipiition.) 

OtTllllKK    'J4- 

UnpTOTementa  In  (be  mode  «[  and  meaa*  tor  eporaUBc 
eleetrie  belli.  Jolui  Joaepb  Huwelbco,  2,  ilun tor's- vale, 
liLI'luin^'hHco. 

tmproroeneiita  In  eleetiie  laBaphoIdors  and  awltoliea. 
UuataT  IIiEuniinKcr.  73.  St.  Slcj.hon'i  rood,  L'pton  Purk, 
Lend  fin. 

Improremeata  In  tlie  method  ef  boatlas.  welding,  or 
working  metalaaleetrloaUjr,  and  Id  apparatus  Ui«raCor, 
WiUun  Phillip*  ThompM>n.  6,  Lonl  slrael,  LiTetpiiol 
{Charles  Ijowii  Coffln,  United  State*  )  (Cuinpletu  Bp«(.'iti- 
cat  ion.  I 

Blaetrlo  Bolaetlng  doTloaa.  Samuel  S.  Uoifait  and  Klectdc 
fieloctor  and  Sifn>l  C'om|any,  17,  BaclnKhall-etreet, 
London.    (Complota  specification.! 

Insyrer— tenia  In  eteelrleal  appantna  ter  eeotroUlng 
•MBBpbote  and  other  signals.  \[t<-li:i<.-1  B.  l^unanl  ami 
Electric   Selector  mJ    Signal   (."oinpnny,    17,    BujiiiiffbuU- 

ftnMk  LceidoB,    |ComplMeepecifieat*on,| 


■J«*ai. 

■Jic.'.'ll. 
303-J3. 

2lBNl. 

2II3HI, 


wnoMMa  tn  Bpparatna  fsr  eontrelltng  the  *ptdl«*- 
tlen  *v  nae  *r  uloctno  currenta  ef  high  (onsloD  and 
graat  qnuttlty.  Hobcrt  LundoU  and  Eilword  Ilibboril 
Johneon,  4I>,  8outlinmtilfin  .  buildinf^  Ciiancory  •  lane, 
London.     {<'om|>let*  h|iBcilication,) 

iMprevewenla  In  galvano  ptaatle  proosaaea  (or  tho  pre- 
dBetlem  ef  daceraUve  obJeeM  er  «rtUl«&  EriMM  d« 
I'hiw,  7».  View-  hii-int.  I.oiulon.     tJulus  Ranvlar,  Ftmoce.) 

Impreremenu  In  olectrolytle  osll*.  Lndwtg  Uotid  and 
Itobun  l.i>dtrj).'  Mond,  fi,  Lord  rtrect,  LirerpooL 

OrTttnlH  'Mi. 
Improvomcnta  In  er  reJallog  to  eleetrie  ton  ringing. 

VmarifO  Urey  Turuer,3,  St.  Nicliolas  hoildin^  Kowoutle 

onTyne. 
Improvomoata  In  olecliie  aiop  motion  drawing  frame* 

for    abroDB     matorlaU         Eiininl      Tueoihilc.     Samuel 

'IVwlsIo.  niiiJ  .Itwipli   Sin.illoy,  (ilobe  Works,  Castlolon, 

near  Manchester. 
An  impTDTed  eleetrie  oloeli.    fiaaton  Hervlou,  9,  Warwick- 
court,  t-iiiy'n  iiiii.  London, 
Inprovameola  In   elveule  am    lanspa.      AUred  •tuUua 

BouK,  SKI.   HiKh   Itolborri,   London.     (Ln  SocL^t*   Mall- 

iiAhuBU  and  Fiiirteh.  FrcLn^^  ) 
ImproTomeet*  In   •leolrle  olodia  and  aleotrlo  meMrSi 

Frank    I'anter  and    Ucot^P   Hill,   «.   B.ink  sttuol,   Man- 

Chester. 

OoroBKK  37. 

Imprevemcnte  In  th*  mannfaetara  of  aloetrle  |Niab««> 
pnUa.  uid  awltchca  WillUiu  iUbeii  Webb,  4,  Soulb- 
"Ircot,  FtiiMbiiry,  I^oiidiin. 

O'.TOIIFJK   'J-H. 

ImprOTomoBta    In    |etnta    fOr   olaotrlo   light    SMnip. 

Krn(»l    AlmMiid<)r  t'lnrninonl.   it,    Arcndo-chninbwa,  St 

MnrjV  i-iili-,  Mnnchc'ltr 
Imp rovtm ants  in  eloctnclty  metera.     lioorfre  Bookhami 

7,  NiiW  1 1  [If  1  hole  TUP  M-  ntipet,  niriniiiuhnin. 
Eloottleal  station  lodloator  far  use  In  railway  eorrlagdn 

or    other    public    vohtstos,       Ilvrbuit    de     <!rni(',      1, 

.^nibeiloj  lonii,  Wcfthill,  SjtlonKnm,  l."indini. 
An  Improroment  In  or  api>Uoable  to  oar^leeei  tor  tola* 

ph.ina    rcc^tvora.       Jiiiniik    Watkin    Kiiinibutyb,    191, 

Flwl-Hinjl,  l/tiid<»i.     U'oni|i)cte  "(icciflcntion.) 
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•22(1.1.'., 
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1»I8 

13774 

147."X5, 

IM79. 
l.^86ft 
160  K' 
1«]74. 
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SPKCIFICATIONS  PUBMSMKl), 

Tnasformlns     allOTDntlng     Into     oeallnusM    aloeKlo 

oniranls.      Hiiriii  ^itid  Li-blAne. 
Eteotrle  tolosraphie  appsratna      8(ei-en«. 
Bleetiioal  switches,  sto.     Biiixwanj^or. 
Kleotrlc  switobae.      \\  hiLrlOn. 
Elseliie  are  lamp,     Duvcninrt. 
IHsirtbotlng  elootrietty.     Harrison. 
Eraporattng   aolntlona  by   applIcatloB    of 

current.     Schiff. 

Blaetrlo  peronaalre  tool.     Wlllinma. 
MalBtalDlaK  the  humio  body   In  otootrleal  c«BB*«tlon 

with  the  earth.     .^I'rntl. 
Dynamo-olootrlo     gonaraton    and    moton.       Brook«v. 

(KjHn  ) 

Bleetrio  are  lampa.     Ilownpl. 

Bleotrelytlo  troatmeoi  of  llqalda.    Browne.   (Vottobuuif!-) 

Metal  pasta  for  eleotrlo  wires,  eto.     Andre. 

Lighting  gaa  by  eleotrlolty.     (isyer  and  Hugcmeicr. 

Battery  oleotredes.     Kuutt.     [HoiiHol  I 


COUPANIES'  STOCK  AND  SHARE  LIST. 


Braih  Co. - 

—  c  roll    I...*  ....... ■■..'. >.**(. ■•■•'■•*«■»■>■•,«•* 

Charing  Ore**  and  StraotI    • 

Oity  ofl^ondon  ■••■•.•..  ■>•• 

—  Prsf.   

EliwtTic  CoDitmctloa 

Hiju»ij-t<i-Hiiu«      

India  Kublwr,  tliitu  Porcha  *  Telcgrsph  Co. 

Liveriiool  Electric  Supply    

Loudon  Kl<50tric  Snpi'iy    >.••■•■ 

MatTO]i(ihtaQ  Eleetrie  Su|>|ily    •■•••■••  •■ 

Nstionsl  Tfllsphone    

St,  Jiiuci'.  Pref. 

Swan  Uniteii 

WoHtmniiWr  Kleetric. „._._.., _... 


paid. 
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NOTES. 

Olow  Lamps. — Lampa  are  now  cheap ;  thB  m&Bter 
patent  expires  ta-dny.    Who'll  buy  1 

Jt—iM. — A  difficulty  hit  aimen  u  to  the  terms  upon 
which  the  Corporation  it  to  take  over  the  tramwayit. 

Zorloli. — An  electric  tramvay  now  in  course  of  coii- 
etnirtion  i«  expoctod  to  be  completed  by  the  enri  of  the  year. 

ColIisioiL — A  noDiiiion  the  olbor  <lay  betveen  a  trap 
RiiH  an  electric  car  in  Leeds  reaiilted  in  the  overturning!  of 
the  trap  and  iiijnry  to  one  of  the  occupant*. 

BiightoD. — It  nppcitrs  that  the  electrical  engineer  to 
the  Corporation  of  Brighton  still  bae  a  vacancy  for  Ui 
articled  pupil  at  the  borough  electricity  works. 

HI irb 'Speed  EnKiaet.— It  ii  announced  that  the 
Compat^nie  de  l''ivesl.,ille  b:tve  devised  a  new  type  of  high- 
speed cngioc  intended  for  the  driving  of  dynamon. 

WoD  in  a  Caat«r. — The  Shaftesbury  Debating  Society 
I  at  Svr-ansca  have  debated  the  retativ«  merit*,  as  illuminante, 
I  of  gas  and  electricity.     Electricity  won  in  a  canter, 

Post  Office. — The  Postmaster- General  gave  on  Satur- 
[  day,  at  the  Maniion  House,  some  intorosting  information 
[concerning  the  {vostal  and  telegraphic  departments. 

Personal. — Mr.  Francis  Teague  baa  been  appointed 
f  resident  manager  of  the  Coatbridge  now  generating  station 
I  of  the  Scoltinh  Hoii«e-to- House  Electricity  Company. 

The  Show. — "  Yea,"  remarked  one  City  man  in  the  train 
I  yesterday,  "  we'll  be  busy  in  the  City  to-day.  "  Of  course," 
replied  another ;  "  but  wait  till  the  «how  is  run  by  elec- 
jtricity." 

Inverted  Arc  Lamp. — The  inverted  arc  lamp  which 
was  described  in  our  issue  of  Ibe  27tb   ult.,  was  «hown  in 
I  action  at  the  recent  meeting  of  the  Institution  of  Mechanical 

E  EngineiT*. 

Htutiob. — It  is  submitted,  when  the  central  atation  now 
{being  established  in  Munich  is  completed,  that  that  city 
[vri1l  take  the  first  place  among  electrically-lighted  towns  on 
ftbe  Coulitient. 

Fort  Beira.— Mr  R.  G.  Webster.  M.P-,  ha«  obtained  a 
Iconcession  from  the  Moiambinue  Company  for  the  eon- 
I  struct  ion  of  piers  and  taoding-stages,  telegraphs  and  tele- 
hibones,  at  Fort  Beim. 

The  Laying  of  Halas  In  Franco. — The  Minister  of 

I  Public  Works  bne  jtist  piibliabed  rcgulaliona  determining 
I  the  conditions  under  vbi<^  electric  light  and  power  cAblos 
^tnay  be  laid  under  ]>ub1ic  thoroughfares. 

Train 'Llghtln^.—U  ia  pointed  out,  with  reference  to 
3ur  note  ImI  week  on  the  eitenaioo  of  the  electric  lighting 
Df  trains  on  the  I^ondon,  Brighton,  and  South  Coait  Ruil- 
\vay,  that  the  company  are  also  increiising  the  number  of 
i-lightcd  traioa. 

KonsbtKtoa. — The  leport  on  the  electric  lighting  of 
|Kentii)^-t()n,  prepared  by  Major  General  Wcbbor  and  Mr. 
|l'bilip  Monson,  and  referrcl  to  in  our  lutt  iasue,  considers 

!tc  iiuostion  of  combining  the  uae  of  a  refuse  destructor 

vitb  steam  plant. 

Canstio    Soda. — The    new    electro-chemical    process, 

invented  by   Mr.  Castner,  for  the  manufacture  of  cauntic 

oda  and  chlorine  direct  from  common  salt  by  electrolysis, 

I  regarded  by  the  chairman  of  the  Aluminium  Company  us 

romising  good  resalls. 

CamlMrwell. —  Id   the  eounw  of  an  interview,   Mr. 

).  C.  Preston,  tbe  leader  of  the   Moderate  jarty  in  the 

,  iftinbcriTell  Vaatgr,  said  tliat  until  the  electric  li^bt  can 


be  produced  at  the  same  cost  aa  gas,  Uiere  is  not  muob 
cbance  of  getting  it  adopted  in  Camberwell. 

Instltation  of  Civil  Engrineers, — The  sittings  of  the 
instiiuiioM  wiil  be  resumed  on  Tuesdiiy  next,  the  Hlh  inst,, 
at  K  p.m.,  when  Mr.  Giles,  the  president,  will  deliver  an 
inaugural  addrexit.  He  will  also  present  the  medals  and 
premiums  awarded  at  the  close  of  tbe  last  neasion. 

Pooket  Diarr  and  Tear*Book.  — Tbe  "  Mec^nical 
World  Pocket  book  and  Year-book  "  for  1894  has  just  been 
iieued  by  Messrs.  Kmmott  and  Co.,  Limite<i,  of  New 
Bridge-sit eet,  Manchester,  »nd  85,  Strand,  W.C.  It  is  an 
excellent  publication  for  engineers,  draughtsmen,  mechanics, 
and  others,  and  is  cheap  at  fid. 

Lord  Mayor's  Coach. — The  carriage-builders  who 
were  commissidned  by  tbe  Lord  Mayor  to  build  him  a 
state  coacb,  h.ivc  just  completed  a  very  handsome  c<iui{>itge. 
Tbe  electric  light  has  been  introduced  in  llie  urmch  on  the 
same  principle  adopted  for  the  state  coach  made  for  ijtr 
David  Evans  on  bis  accession  to  tbe  civic  chair. 

Janlor  Eng'laeering  Society.  —  The  inaugural 
meeting  of  tbe  thirteenth  sessiua  will  take  place  this 
(Friday)  evening  at  the  Westminster  Palace  Hotel,  S.W. 
Tbe  chair  will  be  occupied  by  lbs  retiring  president.  Dr. 
John  Hopkineon,  F.K,8,,  and  Mr.  John  Wotfo  Barry, 
M.Inst.C.E.,  will  deliver  bis  presidential  address. 

Labrioators. — A  copy  of  their  trade  price-list  of  gtetute 
Bud  oil  lubricators  issued  by  Messrs,  O.  Berond  and  Co.,  ol 
61,  Fore-street,  E.C.,  has  been  forwarded  to  us.  In  addition 
to  containing  illustrations  and  prices  of  various  kinds  of  oil 
and  grease  lubricators,  particulars  are  given  of  oll-oans, 
grease- Gl lets,  grease  and  oil  syringea,  oil-filters,  et«.  The 
liat  will  prove  of  value  to  the  trade. 

Faaiag  of  Wires. — An  investigation  made  into  the 
circumstances  attending  the  outbreak  of  fire  in  the  gunners' 
storeroom  of  the  second-class  battleship  "  Thunderer  "  baa 
shown,  it  appears,  that  the  fire  originated  with  the  fusing 
of  the  electric  wires,  which  are  said  to  have  sot  fire  to  the 
wooden  casing  and  extended  to  tbe  stores  in  the  com- 
partment. The  damage  to  tbe  ship  was  comparatively 
alight. 

Large  Wlmshnrst  Hoohine. — A  large  machine  has 
just  been  completed  for  Lord  Armstrong  by  a  Fleet-street 
firm.  It  has  IG  plates,  each  34in.  in  diameter,  and  girue  a 
Spark  in  air  16tin.  long ;  tbe  glass  case  in  which  it  is  con- 
tained, all  but  the  terminals  and  their  supporting  tube*, 
measures  7ft.  by  eft.  by  3ft.  The  thick  glass  tubular 
supports  of  tbe  terminals  are  made  to  serve  nUo  as 
condensers. 

Proposed  Coast  Blootrlc  Railway. — In  a  Bill  to 
be  promoted  next  session,  the  Tafl  Vale  Company  may 
(eek  permission  to  construct  an  electric  railway  along  the 
foreshore.  This  would  bring  Penarth  into  very  much 
closer  connection  with  tbe  Bute  Docks,  the  existing  means 
of  communication  along  tbe  lower  Penarth  road  being  by 
means  of  a  ferry-boat  and  waggonette,  the  Utter  not  being 
always  available. 

Lightship  Commnnleatloa. — Hie  United  States 
LighiligiiMi;  Ho^rd  hua  been  euccossiul  in  forming  electrical 
communicatioD  at  a  distance  of  more  than  a  mile  from 
shore.  Tbe  difficulties  which  have  hitherto  prevented  odu- 
necting  with  the  land  by  electric  cable  a  vewel  swinging  at 
.inchor  at  lea  are  said  to  have  been  orercomo  by  atuching 
tbe  core  of  the  cable  to  the  anchor  chain,  and  ntakiug  a 
conductor  of  the  latter. 

Society  of  Arts — At  meetings  of  tbe  Society  of  Arte 
after  Chriatmin,  payers  wiV\  V«Tt*iiV'i'*x'A.\S..\«Klw«i»»mi,.. 


M.Init,C.E.,  on  "  The  SU  Paticraa  Electric  Light  Instalta- 
tJOD,"  and  by  Mr.  W.  H.  Preeoe,  F.RS.,  on  "Electric 
Signalling  Without  WlrM."  At  the  Brat  ordinary  meeting 
on  Wednesday  next,  the  opening  uddruwt  of  the  sesaion 
mil  b«  delivered  by  Sir  Kicbard  E.  Webster,  Q.C.,  M.P., 
Chairman  ol  the  Council. 

The  Polio*  and  Telephony.— The  Hertfoi'<l«hire 
con«tubiilary  have  just  brought  into  reqiiiiitioii  telephonic 
communication  between  Hitchin,  Baldock,  and  Royston — 
three  of  tbeir  principal  Btationa.  All  the  police  stationB  iu 
the  county  are,  by  order  of  the  County  Council,  to  be 
brought  into  direct  coinmuDication  with  each  other.  The 
wire*  arc  fixed  to  the  variou*  telegi'aph  puels,  thus  curtailing 
tbe  expenae  to  the  local  authorities. 

Ligbtaing   Express  Railway  Service. — We  are 

informed  by  Mr.  Behr,  whoso  proposed  ligbtninj;  express 
railway  service  was  referied  to  in  previous  issues,  that  he 
has  airangod  witi  the  Thames  Ironworks  and  ^shipbuilding 
Company  for  experiments  to  be  made  on  a  lar^e  scale  to 
perfect  the  system  with  gpeeiul  reference  t*  the  electrical 
detsJls.  Whilst  giving  publicity  to  this  item,  we  must 
say  that  we  neither  think  Mr.  Behr's  system  practicable 
nor  desirable. 

Aa  Iron  Antomaton. — Iron  soldiers  are  now  suggested, 
if  we  are  to  believe  u  siutoment  mado  in  a  Spjinisb  paper. 
The  inventor  claims  to  have  produced  an  iron  autom^iton, 
wboee  inner  organs  are  machinery,  and  whose  diet  is  cart- 
ridges, renewable  at  will.  Tho  rifle  which  the  monster 
carrioe  oan  be  turned  in  any  direction,  and  delivers  50,000 
shots  in  15  minutes  !  The  machinery  is  set  in  mo'ion  by 
electricity,  but  nothing  will  set  tho  figure  Itself  in  motion. 
Next,  please. 

Royal  UotooroloKical  Society. — The  meetings  of 
the  society,  held  at  2.'>,  Great  George-*treet,  Westminster, 
will  for  the  future  commence  at  8  p.m.  At  the  ordinary 
meeting  on  Wednesday,  the  I5th  inst,  papers  on  the 
following  subjects  will  be  reud:  "TheGroatDrought  of  1893 
and  ita  Attendant  Meteorological  Phenomena,"  by  Predk. 
J.  Brodio,  F.R.Met.tj.,  and  on  "Thunder  and  Hail  Storms 
over  England  and  the  South  of  Scotland,  July  8tb,  1893," 
by  William  Marriott,  P.R.Met.S. 

Foreign  Patents  In  Russia. — M.  Moakalefl  recently 
•iibmilted  to  tho  admioiitrative  council  of  the  Kussian 
Imperial  Technical  Society  a  scheme  for  the  su|ipresBion  of 
all  patent  rights  in  Kussia  for  foreign  inventions.  The 
proposal  gave  rise  to  great  controversy  among  the  members 
of  the  society,  and  in  a  certain  section  aroused  considerable 
tDdignatJOD.  The  society  will  consequently  have  to  decide 
by  vote  whether  or  not  the  scheme  shall  l)e  submitted  to 
the  approval  of  the  Council  of  the  Empire. 

Railway  Ratea — The  London  Chamber  of  Commerce 
ks  constantly  being  asked  by  members  for  advice  in  regiird 
to  paying  their  accounts  with  the  railway  companies  on  the 
basis  ol  fi  per  cent,  increase.  They  have  always  been  ad- 
vised to  pay  "on  account"  only  (and  not  including  the 
6  per  cent.)  pending  the  issue  of  the  re[>ort  of  the  Select 
Committee  on  Railway  Rites  which  sat  during  last  session. 
This  report  may  be  cxpoctcl  this  month,  and  until  its 
tenor  is  made  known  the  course  above  referred  to  is  tbe 
best  that  can  be  recommended  by  the  Chamber. 

The  Aaooal  Dinner. — Amongst  the  invited  guests 
who  have  accepted  tbe  invitatioo  of  tbe  Praatdent  and 
Council  of  the  Institution  of  Electrical  Engineers  aro 
tbe  President  of  the  Board  of  Trade  ;  the  Postnuuter- 
Qeneral ;  Sir  Thomas  Blomclield,  But.;  the  presidents  of 
tbe  Institutions  of  Civil  Engineer',  Mechanical  Engineers, 
Inm  Mad  Steol  loatitute,  the  Chemical  Society,  aud  of  the 
•PbymcaJ  Society }   tita  Aetronomcr  Royal;   the  Ejdro- 
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grapher  to  the  Admiralty;  Sir  James  Cricbton   Browne 
Sir  Frederick  Bramwell,  Bart. ;  and  Sir  Robert  Rawli 
K.C.B. 

Comm  nnlcatlon  with  Ughtships. — Two  vi  _ 
are  being  prepared,  under  the  diroction  of  tbe  Trinity 
House,  to  relieve  the  lightships  at  the  North  Goodwin 
Sands  and  the  Kentish  Knock.  Both  vessels  will  be  [n 
direct  electrical  communication  with  tbe  shore,  the  c&ble 
from  the  North  Sands  having  ita  land  coniioction  at 
Dumpton  Oap,  and  that  from  the  Kentish  Knock  at  Kings- 
gate  Bay.  Tbe  Post  OfGce  authorities  will  lay  tho  cables, 
and  the  cost  of  the  work  and  maintenance  cbargea  will 
be  defrayml  out  of  money  specially  voted  for  the  pnrpoee 
by  Parliament. 

The  "Uedioal  Battery"  Company.— It  is  now 
wetl  known  that  Mr.  C.  B.  Harness  has  had  a  writ  (or  libel 
served  upon  the  Pall  Mall  Gazdte,  and  that  the  proprieter 
of  the  latter  has  instructed  bis  solicitors  to  see  that  oe 
delay  t.ikes  place  in  bringing  the  case  into  court.  Apart 
from  this  a  receiver  has  been  appointed  on  behalf  of  the 
debentiire-biiUIuiit,  and  a  petition  for  eomputoory  windiag 
up  the  company  has  been  presented,  and  eUowed  to  stend 
over  for  a  week.  Moreover,  Mr.  Harness  was  on  Taeaday 
arretted,  in  conjunction  with  others,  on  four  cbaxges  of 
fraud,  and  has  been  remanded  for  a  week. 

Retrogression  lo  Paris. — It  appears  that  the  electric 
supply  companies  iu  Paris  have  discovered  for  aome  tine 
past  that  the  consumption  of  current  has  notably  decreased, 
and  particularly  during  the  first  seven  months  of  tbia  year, 
as  compared  with  the  corresponding  |>eriod  of  1892.  It  il 
generally  attributed  that  the  falling  off  is  due  to  the  extra- 
ordinary development  of  the  Auer  intensity  gM  l^htisg 
system  which  has  been  substituted  in  various  estaUiib- 
meuts  for  incandescent  lamps.  It  is  not  thought  that  the 
success  of  the  Auer  system  will  last  for  long,  as  coneunisn 
will  not  fail  lo  ascerUin  that  the  economy  obtained  (Hlk 
this  system  is  more  fictitious  than  real. 

The  Royal  Society, — At  the  anniversary  meeting  of 
this  society  on  the  30th  iost^,  the  following  will  be  enb-  , 
mitted  for  election  to  form  tbe  new  council  for  the  eutuinf; 
year  ;  President,  Lord  Kelvin  ;  treasurer,  Sir  John  Evani , 
secretaries,  Prof.  M.  Foster  and  Lord  RayUigh ;  forngn 
secretary.  Sir  Joseph  Lister  ;  other  members,  Prot 
J.  B.  Balfour,  Mr.  A.  A.  Common,  Mr.  A.  R.  FoTByth.  Mr. 
Glazebrook,  Prof.  A.  11.  Green,  Sir  John  Kirk,  Prof.  Olivw 
Lodge,  Sir  John  Lubbock,  Mr.  W.  D,  Nircn,  Dr.  Perkio, 
the  Marquis  of  Salisbury,  Prof.  Burdon  Sandereoo,  Hr.  A 
Sedgwick,  Prof.  T.  E,  Thorpe,  Prof.  W.  A.  TUden,  and 
Prof.  Unwin. 

The  New  Decimal  Association. — Tho  third  report 
ol  the  executive  committee  of  tbia  ussooiation  states  thai 
on  the  whole  good  progress  has  been  made  since  the  issue 
of  their  last  report.  In  May  a  memorial  was  forwvdsd 
to  tbe  President  of  the  Board  of  Trade  puintinK  out  thil 
the  weights  and  measures  should  be  changed  before  ths 
coinage,  and  praying  him  to  support  the  appointment  of  s 
select  committee  to  consider  the  question.  No  olficial 
reply  has  been  received,  but  it  is  understood  thai 
President  of  the  Boai-d  of  Trade  is  disposed  to  give 
assistance,  and  that  at  the  first  favourable  opportunity 
announcement  will  be  made. 

The  Devil's  Dyke, — A  scheme  has  been  advanced 
increasing  the  attractions  of  the  Devil's  Dyke,  at  Brightoo- 
The  project  proposes  ( 1 )  to  run  a  cable-car  from  a  spot  near 
Dyke  Station  to  the  r.tvinu  from  wbich  the  place  derives  it* 
name,  and  (2)  to  run  an  aerial  flight  about  l,250fl.  acre* 
the  Dyke  by  means  of  a  car  suspended  on  a  cable,  and  lbs 
novelty  of  which  will  be  that  the  weight  of  the  car  will,  le 
^  c«na,\a  extent,  be  relieved  by  a  cigar-ehajied  balloaOi 
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which  will  be  made  to  rise  by  the  aid  of  powerful  tans 

Pworkod  by  electricity.  A  third  [tortion  of  the  scheme  is  a 
steep  grulioQt  tramway  down  to  the  Devil's  Punch  Bowl, 
which  will  1)0  IdiiJ  out  ae  tern  gardens, 

Goldsmitha'  Indastrial  Ins ti tote.  —  The  Gold- 
■mitbii'  Company'*  Technical  and  K«cceative  Institute,  at 
New  CroBs,  has  now  on  itc  books  the  numos  of  upward*  of 
4,000  CDombei-a.  The  area  over  which  it  extendi  its  iuHu- 
ence  comprJ»C8  Greenwich,  DeptfoH,  Woolwich,  Peckham, 
Camberwell,  mul  South-EMt  London,  and  so  popular  have 
the  various  classes  become,  especially  thoie  of  art,  enfn- 
neeiing.  chumistry,  and  plumbing,  that  this  year  there  bavo 
been  11,000  entries,  as  against  9,000  la*t  year.  A  tccbniciil 
lecture  was,  a  few  daya  ago,  ^ven  to  the  students  of  the 
Engineering  Society  by  Mr.  J.  Macfarlane  npon  "Nothing; 
or  the  Non-existent  in  its  Physical  Aspects  and  as  Related 
to  Engiiiocring," 

Eleotrolytic  Action  on  Cables.— The  action  of 
electric  currents  extends  lo  water  and  hm  pipes  and  to 
almoal  all  other  buried  metals,  acconling  lo  a  report  just 
issued  by  the  Bell  Telephone  Company,  of  Boston.  The 
report  states  that  the  overhead  single-trolley  system  of 
electric  railways  seems  to  be  the  cause  of  most  of  the 
corrosion,  aii<l  that  the  heavy  currents  appear  to  follow  the 
cable  sheaths  of  tolopboiic  cables  as  conductors.  It  is  said 
that  the  lead  of  the  cable  ahcaths  is  corroded  wherever  the 
curietit  leaves  the  cable  and  ^tasses  into  moist  earth  or  the 
moist  air  of  the  ducts  or  manholes.  The  destruction  has 
occurred  in  some  places  where  the  pi>toiiUal  was  teas  than 
half  a  volt.  The  injury  to  water  and  gu  pipes  is  stated  to 
be  as  serious  as  that  done  to  telephone  cables. 

lD&Meno«  of  Eleotrioity  on  the  Corboration  of 
Iron  by  Cflmentation. — A  paper  on  this  subject  is 
given  by  M.  J.  Gamier  in  Compt.  Jlfnd.  A  bar  of  steel, 
containing  only  0*1  per  cent,  of  carbon,  and  a  rod  of  gas 
carbon,  were  placed  end  to  end  in  a  refractory  tube  and  well 
insulated.  The  tube  was  then  heated  at  SOOdog.  to  l.OOOdeg., 
and  a  current  of  !>(>  am[>eres  and  seven  volt*  was  passetl 
from  the  carbon  to  the  steel.  After  three  hours  it  was 
found  that  that  part  of  the  iron  opposed  to  the  carbon  cut 
glass  easily,  and  a  section  showed  that  comeotation  had 
taken  place  to  a  depth  of  about  lOmm.,  whilst  the  carbon 
was  corroded  at  the  surface  of  contact.  Two  bars  of  steel 
were  then  [Nicked  sidobyside  in  wood  charcoal  withaspaceof 
lOmm.betweenthem.aod  were  heated  at  900deg.  to  l.OOOdeg. 
for  three  hours,  a  current  of  55  amperes  and  2'5  volts  being 
passed  from  one  to  tbo  other.  Itwas  found  that  the  bar  which 
served  as  the  anode  was  |iractically  unaffected,  whilst  in 
that  which  played  the  part  of  the  cathode  cementation 
bad  occurred  to  a  considerable  depth.  It  would  seem, 
therefore,  that  at  about  l.OOOdeg.  the  cementation  of  iron 
takes  place  with  very  great  rapidity  under  the  influence  of 
»  comparatively  weak  electric  current. 

ElootriocU  Proaress  In  America. — Says  a  corre- 
•potiitcnl  oi  one  of  the  daily  newspapers  :  "  I  went  ovei 
the  Camels  Works  at  Homeetead  ■  few  days  ago,  and 
found  that  the  work  of  handling  the  bars  of  white-hot 
metal  as  they  are  drawn  from  the  furnaces,  which  is  done 
in  the  great  English  steelworks  by  hand,  is  all  done  at 
Homeetead  by  electric  machines,  which  glide  back  and 
forth  on  rails,  fetching  the  long  bar  out  from  the  furnace, 
and  then  drawing  it  in  ajpin  by  the  most  ingenious 
methods.  As  regaids  electric  lighting,  while  no  city  here 
tliat  I  know  is  so  brilliantly  illuminated  as  the  City  of 
Ijondon  by  oigfat,  yet  electric  lightitig  is  far  more  general. 
Not  only  in  the  great  cities,  miles  of  road*  of  the  prot- 
|.||Ht  villas  in  the  world  out  of  Boston  being  lighted  by 
>Mee(ricJty,  but  a  tioy  little  co-operative  town  which  I 
Titited  a  few  weeks  ago  in  Southern  Illinois,  containing 


less  than  ISO  people,  had  its  two  little  avenues  lighted  by 
incandescent  globes.  The  development  of  electricity  is  at 
much  a  feature  of  the  marvellous  growth  of  America  as  is 
tbe  enormous  increase  in  population.  It  is  u  development 
which  is  greatlv  complicating  social  problems,  and  which 
is  undoubtedly  heading  in  the  direction  of  municipal 
collectirism. " 

E.M.r.  Ln  Eleotrolytio  Analysis.— Mr.  H.  Fren- 
denberg,  in  the  Zeit.  Physikal  Ckem.,  deals  with  this 
subject :  It  his  been  shown  that  diflerent  values  of  the 
E.M.F.  are  necessary  to  electrolytically  decompose  aqueous 
solutions  of  difTorent  salts.  In  some  cases  the  electrolytic 
separation  of  two  metals  from  a  mixed  solution  of  their 
salts  may  be  effected  by  choosing  an  E.M.F.  just  sufficient 
to  decompose  one  salt,  but  insufficient  to  decomi)ose  the 
other.  The  author  has  made  a  large  mimber  of  experiments 
on  this  subject,  and  has  succeeded  in  ofTecting  the  separa- 
tion, in  acid  solution,  of  various  metals  which  show  normal 
decomposition  values  of  the  E.M.F.  Thus,  silver  may  be 
separated  from  arsenic  and  bismuth ;  mercury  from  copper, 
bismuth,  and  arsenic ;  and,  finally,  copper  and  bismuth 
from  cadmium  and  arsenic.  Solutions  with  abnormal 
decomposition  values  were  also  investigated,  without 
practical  result  in  the  case  of  the  oxalates,  phosphates,  and 
ammonium  double  salts.  Cyanides  and  sulpho-salts,  how- 
ever, often  give  methods  of  separation.  For  example, 
silver  may  be  separated  from  antimony,  and  mercury  from 
copper  and  cadmium  in  potassium  cyanide  solution,  and 
mercury  may  be  separated  from  antimony  and  arsenic  in 
ammoniacal  solution. 

Soldering  the   Electrodes  of  Aooamnlators. — 

In  the  Fureiyn  Ahstracts  of  the  Institution  of  Civil 
Engineers,  an  improved  method  of  soldering  the  electrodes 
of  storage  cells  is  described  by  Messrs.  K.  Streckor  and 
Th.  Rarrass.  Iii  view  of  the  increasing  use  of  storage 
batteries  for  telegraphic  purposes,  the  authors  found  it 
desirable  to  devise  means  of  joining  up  the  lead  plates  more 
perfectly  than  by  the  soldering  iron,  which  frequently 
effects  merely  a  superiicial  union;  and  more  easily  than 
with  the  gas  blow-pipe,  which  is  not  very  portable  and 
requires  practice  to  use  it.  They  have  worked  out  the 
following  method  :  The  strips  of  lead  for  making  the  joints 
are  immersed  for  some  time  in  strong  potash  solution,  and 
then  well  washed  with  water  to  clean  the  surface.  Imme- 
diately before  the  operation  the  ends  of  the  electrodes  and 
the  lead  strips  are  carefully  scraped  bright ;  they  are  then 
beld  in  position  in  a  mould  somewhat  in  the  form  of  a  pair 
of  tongs,  which  completely  encloses  the  proposed  junction 
beneath  and  at  the  sides.  Melted  lead  is  then  poured  in 
from  a  Isdle  till  tbe  mould  is  full.  After  a  little  practice  it 
is  easy  to  get  the  right  temperature  to  ensure  the  super- 
ficial melting  of  the  two  surfaces  by  the  hot  metal,  so  as  to 
make  a  perfect  joint. 

Elootrio  Cooking:  and  Heating  Appliances. — 
From  a  copy  of  iho  first  edition  of  the  catalogue  dealing 
with  electric  cooking  and  heating  apparatus  issued  by  the 
General  Electric  Company,  Limited,  of  60  and  71,  Queen 
Vic  tori  astreet,  E.G.,  it  appears  that  a  very  wide  range  of 
these  appliances  is  now  available.  Of  course,  with  apjNtratus 
of  this  character,  one  of  the  most  im|>ortant  points  which 
have  weight  in  hotels,  restaurants,  clubs,  mansions,  etc., 
is  that  of  cost.  In  this  canncction,  the  company  atato  that 
the  cost  of  the  current  consumed  for  cooking  and  heating 
by  means  of  the  appliances  described  in  the  catalogue  is 
not  groitt.  For  instance,  a  pint  of  water,  with  a  kettle  of 
100  volte  and  three  amperes,  and  with  current  at  heating 
rates  of  3d.  or  4d.  per  unit,  can  he  boiled  in  13  minutes  at 
a  cost  of  approximately  one  farthing.  The  catabguegivei 
illustrations  and  partjculan  of  electric  cooking  kettles^ 


436        THE  ELECTRICAL  ENGINEER,  NOVEMBER  10.  I8S3. 


ooSn-aiaGhinwi  frying,  (t«w,  and  sauce  puis,  electric  steam 
cookani,  fish-  koitlet,  electric  ovetie,  electric  tp-ilten, 
bot-platM,  electric  he&ting  trorm  fur  dumoitic  and  tnilori' 
purpoiea,  eloctric  wanning  stoves,  etc.  Among  other 
noretdea  dealt  with  are  cigar  lighters,  electric  sharinj;  uid 
glue  pote,  eleetric  curling-iron  heator«,  portable  latnpe, 
electric  fun  «et«,  etc.  We  are  informed  lltat  the  comjjariy 
have  been  very  aucccsufnl  in  the  prodactioD  of  the  electric 
cooking  and  beating  apjtliancea. 

Sleotrolysl*  of  Steam.  ^This  subject  is  treated  by 
Mr.  J.  J.  Thomson  iii  the  Pror^fdingf  ot  the  Koyal  Society. 
A  currant  of  steam  was  passed  through  the  middle  limb  of 
a  T-tube,  the  closed  tide  limbs  of  which  were  furnished 
with  delivery  tubes,  and  also  with  gold  or  platinum  elec- 
trodes, between  which  sparks  might  be  passed  through  the 
Steam.  The  delivery  tubes  conducted  the  gases  into  two 
oadioiaeten,  in  which  the  gaseous  mixture  formed  on 
passage  of  the  sparks  was  exploded.  When  the  sparkit 
were  from  IRmm.  to  4mm.  long  it  was  observed  that 
within  the  limit  of  error  of  the  experiment  the  volumes  of 
the  excess  of  hydrogen  in  the  one  tube  and  of  oxygen  in 
the  other,  which  remain  after  the  explosion  of  the  mixed 
gases,  are  respectively  e:)ual  to  the  volumes  of  the  hydrogen 
and  oxygen  iiborated  in  a  water  voltameter  placed  in  series 
witb  the  steam-tiibo ;  and  that  the  excess  of  hydrogen 
appears  in  the  tubs  which  ia  in  connection  with  the  positive 
electrode,  the  oxcees  of  oxygen  in  the  tube  which  is  in  con 
neclion  with  the  negative  eleotrods.  When  the  spark  length 
is  greater  than  Imm.,  the  first  of  the  preceding  results 
oeaees  to  hold,  and  when  the  B[Mrk  length  is  increased  to 
over  11mm.,  the  excess  of  hydrogen,  instead  of  appearing 
at  the  [lositive  electrode,  changes  over  to  the  negative,  the 
exooaa  of  oxygen  at  the  mine  lime  going  over  from  the 
negative  to  the  positive  electrode.  When  the  sparks  are 
very  much  longor,  about  33mm.,  reversal  again  takes  place, 
the  hydrogen  apjiearing  at  the  jiositivo  electrode.  The 
author  finds  that  when  the  arc  discbarge  puses  through 
hydrogBu  and  oxygen  respectively,  the  hydrogen  behaves 
M  if  it  had  a  negative  charge,  and  the  oxygen  as  if  it  had  a 
positive  one. 

Aatomatio    Starter   and   Time    Reoorder.— An 

automatic  starter  and  lime  recorder  for  use  in  connection 
witb  borse  racing,  pedestrian  ism,  and  bicycling  has  been 
devised  by  Mr.  Alfred  Itartlett,  who  bails  from  New 
Zealand,  and  who  now  has  one  of  the  tracbines  on  view  at 
the  office  of  the  RosehtU  Baeing  Clnb.  TTio  mechanism  is 
eacloaed  in  a  cylindrical  case,  on  the  top  of  which  is  fixed  n 
borinmtal  dial,  which  is  divided  into  CO  seconds,  and  each 
second  is  subdivided  into  fifths,  while  a  smaller  dial 
registers  the  minutes.  An  outer  circle  has  a  number  of 
stops,  numbered  from  1  to  60,  and  is  brought  into  use 
in  aUtting  for  events  in  which  the  time  system  of  handi- 
eappiog ii required.  In  connection  witb  the  "clocking" 
machine  is  an  oleclric  battery  with  bell  attachments,  which 
fa  fixed  at  the  starting  point,  while  the  time  recorder  is 
placed  at  the  winning-post.  The  mechanism  for  starting 
time-baudicapped  events  ts  broui;ht  into  operation  by 
pnwsJng  down  the  buttons  on  the  outer  rim  of  the  dial,  in 
accordance  with  the  time  adjustments  fixed  for  the  starters, 
and,  itarting  from  sero,  tlie  times  at  which  the  other  horse* 
handicapped  in  the  tace  leave  the  mark  are  accentnated  by  a 
bell,  so  that  no  mistake  can  occur  in  despatching  the  Gold 
just  as  the  handicapiier  bad  arranged.  The  seconds  hand, 
which  registers  the  time  on  the  large  dial,  is  carried  on  a 
cylinder  about  Sin.  in  diameter  and  of  a  similar  depth. 
The  outer  surface  of  tlie  cylinder  ia  vertically  divideil  into 
13  part*,  corresponding  witb  which,  on  tbe  inner  surface  of 
the  cavity  in  which  it  revolves,  are  a  dosen  inked  points. 
Tbc  circamfeiviKe  of  the  cylinder  is  divided  into  tecouds 
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and  fifths,  and  the  aforementioned  inked  points  are  electri- 
cally connected  with  the  tJipos  at  the  winning  end  of  the 
running  tracks.  The  signut  foi  starting  is  given  by  a  loud- 
souitding  electric  bell  at  the  starting-post,  aii<)  simglH 
taneously  the  recording  machine  at  the  other  end  is  brought 
into  operation.  The  Upes  at  the  winning  end  of  the  tracks 
are  electrically  connected  with  the  inked  points,  and  the 
instant  that  the  connection  t«  broken  the  inkol  puis 
registers  on  the  corresponding  seotion  of  the  revolvii 
cylinder  the  time  occupied  in  covering  the  ground, 
well  as  the  relative  positions  of  each  competitor  as 
breasts  the  tape. 

City  Zagbtlng  and  Telephony,— The  nembort 
the  City  Uommisaionerd  of  Sewers  were  much  concerned 
on  Tuesday  on  the  subject  of  electric  lighting.  Alarmed 
by  a  stalement  that  there  were  serious  defects  in 
"  electrical  arrangements "  of  a  City  firm,  the  Con 
sioners  unanimously  decided  to  refer  to  the  Streets  Com- 
mittee the  ((uestion  of  ap[>ointing  inspectors  under  the 
Electric  Ligbting  Acts.  It  was  also  resolved  to  refor  to 
the  same  committee  the  subject  of  lighting  Crutcbed-frian 
by  electricity.  Mr.  0.  T.  Harris,  who  moved  this  resolu- 
tion, mentioned  that  the  cost  of  lighting  the  eastern 
district  was  nearly  20  per  cent,  in  advance  of  that  for 
the  main  thoroughfares  of  the  City.  In  the  eaatem 
district  there  were  233  arc  lights,  which  at  £36 
annum,  cost  £0,058;  adding  to  that  the  cost  of  niairi 
Uintng  disused  gM  lamps,  about  £4r>0,  the  totAl  would 
be  X6,500.  The  previous  coat  of  lighting  by  gas  the  whole 
(three  districts)  of  the  City  with  1,730  lamo^  was  £5,550. 
To  light  the  district  by  electricity  thu*  cost  £1,000  in 
excess  of  the  expenditure  required  to  light  the  whole  of  the 
City  by  gas.  At  the  same  meeting  the  engineer 
submitted  a  report  on  the  failures  during  the  pasi  six 
months  in  connection  with  the  electric  light.  The  total 
nu miter  of  »ic  lampx  in  use  was,  be  reported,  475. 
The  number  of  gas  lamps  disused,  but  maintained  ready 
for  lighting,  was  1,219.  The  total  number  of  failures  ot 
the  electric  light  during  the  period  in  qiiesLJon  was  301. 
The  most  sei-iotis  failure  was  on  May  7,  when  -13  lampa 
were  not  lighted  until  9  o'clock.  'Vha  explanation  given 
by  the  company  was  that  the  switch  was  defective.  0^_ 
June  17,  65  lamps  went  out  for  a  considerable  period,  l^t^l 
the  gas  was  not  lighted.  The  explanation  given  by  the 
company  was  that  there  was  negligence  on  the  part  of  the 
stoker  at  Wool-quay.  On  July  27,  98  lamps  went  out,  and 
the  reiuion  given  was  the  breaking  nf  a  h«)t.  The  175  are 
lamps  at  a  cost  of  £3G  per  annum  each  gave  a  sum  of 
£12,3;)0,  The  length  of  streets  lighted  was  13  mites. 
The  fines  for  these  defects  would  be  deducted  from  the 
next  account  of  the  company.  The  information  regardtng 
tbfse  failures  was  received  from  the  police  force,  and  the 
returns  wore  sent  to  the  company's  office,  and  filed  in 
his  olTice.  This  re|>ort  is  now  being  printed  and  circafated. 
With  regard  to  the  telephone  tubes  of  the  Oily  of  London 
Electric  Light  Company,  the  Commissioners  were  gratified — 
for  the  present,  of  course — to  learn  from  the  company  that 
except  for  purposes  of  tboir  own  the  tubes  were  not  being 
used  for  telejihonic  put'[>osea.  As  a  wind  up  on  matters 
electrical,  the  Commissioners  instnicted  the  Streets  Com- 
mittee to  work  in  accord  with  the  Association  of  Municipal 
Corporations  on  the  subject  of  the  agreement  to  be  signed 
bctwoen  the  QovemmoDt  and  the  National  Telopbonta 
Comjiany. 

Electricity  In  Coal  Mini nE.— A  [Mper  on  "  Colliarii 
and    t.'oUiuiy  Ennincciing,'  luferrwl  to  in  our  last  issui 
was  read  on   Monday  evening  before  the  Society  of  Enj! 
neers  by  Mr.  IL  Nelson  Boyd.     In  the  course  of  the  paper' 
the  auUiur  said  that  the  gnulua)  development  of  the 
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tnde  bad  brooftht  wiUi  it  the  necessity  ferimprorod  moan* 
«1  transport,  both  above  ami  bolow  ground.  Evwy  kind  of 
conveyance  has  been  from  lima  to  lime  ajiplied  in  coal- 
mining,  from  tb«  bocks  of  women,  in  Scotland,  up  to  the 

,'»lectnc  locomotive  n  now  introduced  in  same  mines  in 
Sormiiny.  The  f|ueiiiifln  of  tindcrcnlting  the  coiil  hy 
Bucbinery  had  been  very  much  considered.  One  of  the 
mo*t  recent  was  ihe  oloclric  coal-cutting  machine  brought 

'out  in  1887  by  MeasrR.  Bower,  Rlackhnrn,  and  Muii. 
This  COnsisiM  of  a  frame  travelliti);  on  wheels  carrying 
•  spociaUy -designed  electric  motor  driving  a  shaft  which 
canien  the  cutter  attached  by  botta  to  a  couptinK. 
This  cutter  consists  of  a  bar  carrying  a  series  of  atar- 
ahapod  cutters  «|iecially  formed.  The  whole  motor 
and  the  shaft  canyinjt  llie  cnttcr-bur  can  lie  foUle<!  in 
a  horitontal  piano  for  the  poritose  of  brinjfing  the  culler 
in  aod  oat  of  the  coal.    The  cutter  ia  revolved  by  an 

r  tleotric  motor  at  the  rate  of  about  600  revolutions  per 

'uioute,  and  the  motor  develops  a  piiurer  of  six  to 
nine  actual  horse-power,  according'  to  the  h:;trdneas  of  the 
■earn.  When  cutting  is  communced  tho  motor  i:i  started, 
and  the  tunitoble  rotated  by  a  worm  wheel  till  the  cutter 
baa  swept  through  aright  angle,  and  ia  3ft.  6in.  doop  in  the 
coal.  It  is  then  drawn  along  the  face  by  a  winch  under  or 
overeuttiog  the  coal  to  ihat  depth.  The  actual  work 
effected  by  this  cutter  has  been  45  yards  in  an  hour, 
including  all  stoppages.  The  [fowur  ia  trunamittoil  from 
tlyn:imoB  on  the  surface  by  means  of  two  cables.  The  author 
said  that  the  electric  coal-cutter  had  not  had  time  to 
become  established  u  a  laccess,  and  in  general  use  certainly 
no  coal-cutting  machine  had  as  yet  prnveil  universally  ap))lic- 
able,  although  there  were  some  caichines  in  daily  use  in  diffe- 
rent distiict*.  It  would  teem  that  thedifforent  peculiarities 
of  various  coal-beda  as  to  ihicVnUHM,  bardnes*,  incIin:itions, 
and  so  on,  almost  required  a  different  kind  of  machine  for 
bed.  With  regard  to  the  transmission  of  power  by 
Q,  ropes,  compressed  air,  electricity,  )>etrolenm  or  gax 
nginee,  and  by  other  means,  the  resulu  obtained  by  these 

'diverse  systems  bad  not  yet  been  sufHcicntly  <!elinito  to 
enable  a  decided  preference  to  be  given  to  any  of  them. 
But  it  seemed  as  if  for  this  purpose  olccliicity  would  gain 
the  day.  At  any  rale,  so  far.  the  result*  huil  been  favour- 
able.   Steam  and  compreased  air  bad  been  in  use  for  some 

rtirae,  but  they  wore  expensive  on  account  ot  Uie  loss  in 

[transit.     Ropes  garo  very  goo<l  resrdts,  but  ah«orbcd  much 
(hroogb  friction  if  they  had  to  be  carried  round  and 

'orer  many  bends.     Petroleum  and  gas  engines  remained  to 
be  tried,  but  an  obvious  objection  to  their  introduction  in 
,  fiary  \at  was  their  <langor.    Electricity  had  been  objecteil 
on  the  same  grounds,  but  with   careful  arrangements 

llha  transminion   was  practically  safe.     As  an  example  of 

^the  progresa  that  electricity  has  already  made,  &a  applied 
to  the  transmission  of  power  underground,  he  gave  a 
description  of  tba  electric  plant  in  use  at  one  of  the  EnrI 
of  Durbam'a  collieries,  and  which  is,  j>erha|>ii,  the  largest 
applied  to  miniog.  The  author  concluded  that  electridiy 
has  to  overcome  a  certain  amount  of  prejudice  and  a  good 
deal  of  apprehension  aa  to  danger  on  the  [lart  of  colliery 
engineers,  but  it  ap[ieared  to  be  making  headway  as  ■ 
transmitter  of  power.  For  illuminating  purposes  under- 
ground, it  Iiad  so  far  not  proved  a  great  success,  and  a 
practical  miner's  electricrl  lamp  yet  remained  to  be  in. 
vented. 

CbsckiiiK   Electric   Supply. — In  a  recent  issue  of 

L'lndiulnt  BUctriqve  a  description  is  given  of  the  Martin 

fcheek  apparatus  for  electric  supply.    The  followinK  i4sv.nU 

this  article  is  given   in  the   fordjrn  AhHradt  of  the 

'Institution  of  Civil  Engineon :  "  It  is  very  usual  in  France 

Ice  an  eJeolric  lighting  company  Lo  furnish  curreJit  by  Don. 


tract  to  consumers,  and  in  sucb  cases  a  consumer  may 
have  any  number  of  lamps  installed  so  long  at  he  never 
has  more  than  a  certain  fixed  number  lighted  at  once.  It 
ia  therefore  necessary  to  use  some  apparatus  for  the 
purpose  of  preventing  fraud  and  making  it  imiMsaibla  to 
use  more  than  the  stipulated  number  of  lamps  at  one  time. 
Aa  a  rule,  this  object  is  accomplished  by  using  switches 
with  two  or  more  different  cootacU,  no  that  when  the 
current  is  shut  oil  from  one  circuit  it  is  admitted  to  others. 
This  niolhoii,  however,  complicates  the  internal  wiring, 
and  the  grouping  of  the  lamps  easily  porniila  of  fraud. 
On  the  other  hand,  the  reliability  of  cui-outa  is  very 
doubtful.  The  Martin  apparatus  is  designed  to  pre- 
vent the  uie  of  more  than  the  sliptdato<l  number  of 
lampa,  while  permitting  absolute  freedom  in  the  group- 
ing or  wiring  of  such  lamps.  Sucb  an  apparatus  is  alto 
of  use  in  a  private  intullation,  to  prevent  overloading 
of  the  generating  plant.  The  apparatus  is  placed  in  one  of 
the  main  leads,  and  consists  oi  two  mercury-cups  provided 
with  a  metal  contact-maker  aitucbed  to  the  end  of  a  lover, 
and  pn>vid«d  with  a  spring  to  cause  a  quick  break  in  the 
mercury  cups.  The  lever  is  commanded  by  one  or  other 
of  six  pins  standing  at  right  angles  to  the  flat  face  of  a 
wheel,  which  it  stationary  when  the  stipulated  current  ia 
not  oxceede<),  and  holds  the  contact  in  the  morcury-cn{». 
Clockwork  is  so  arranged  as  to  always  tend  to  rotate 
the  pin-wbeel,  and  if  this  motion  were  not  con- 
trolled, the  circuit  would  be  made  and  broken  at 
short  intervale  by  the  contact  -  piece  in  the  mercury- 
cups.  One  of  the  train  o(  wheels  is,  however,  provided 
with  a  sini:la  pin,  which  is  held  by  s  projection  on  a  ai>ring 
Ipvor  .luring  the  whole  lime  that  the  current  in  the  circuit 
does  not  exceed  the  quantity  ttiputateil.  The  spring  lever 
carries  at  its  free  end  the  armature  of  an  electromagnet, 
which  is  placed  in  the  main  circuit,  and  the  strength  of  the 
spring  npiin  the  lever  is  io  adjusted  that,  so  soon  as  the 
maximum  stipulated  current  is  exceeded,  the  armature  is 
attracted  and  the  train  of  wheuin  set  fi-ee.  Contact  is  then 
made  and  broken  at  short  intervals  of  time,  and  ibe 
customer  is  obliged  to  take  one  or  more  lamps  off  the 
circuit,  ihus  bringing  the  current  down  to  the  normal 
when  the  train  of  wheels  is  stopped  and  the  pormatient 
contact  is  again  made.  In  actual  praetioe  a  clock 
movement  ot  the  Japy  type  is  employed,  but  only  the  five 
wheels  of  the  striking  mechanism  are  preserved,  with  the 
detent  spiitdle  and  its  lever,  and  the  spindle  of  the 
hammer.  The  hammer  shaft  is  retained,  but  the  head  is 
replaced  by  a  jiiecc  of  bani  rubber,  carrying  a  copper  fork 
dipping  into  the  two  mercury-cups.  The  author  gives 
some  further  deUiis  of  the  method  of  manufacturing  this 
particular  type  of  clock.  He  atstea  that  the  act  of  switch- 
ing in  a  5-c.p  lamp  on  a  circuit  of  1 10  volts  is  sufficient  to 
actuate  the  apparatus— supposing,  of  course,  that  such  a 
Ump  be  in  cxccts  of  the  stipulated  number  of  lamps  which 
are  already  lighted.  The  loas  of  pressure  upon  the  circuit 
is  said  never  to  exceed  0-3  volt  The  whole  is  covered 
with  a  glazed  lid,  and  can  be  scaled  upu  A  counter- 
poise IS  so  arratigorl  that  it  is  im[)09aib)e  for  a  coosamer  to 
keep  too  many  lamps  lighted  until  ihe  clock  has  run  down, 
in  which  case  the  circuit  would  become  permanently  closed ; 
the  counterweight  causes  the  circuit  to  remain  permanently 
open  until  the  number  of  lamps  in  use  is  reduced  to  the 
stipulated  majcimum.  This  instrument  has,  il  is  stated, 
given  satisfaction  in  one  of  the  eastern  towns,  and  a  servant 
of  ihe  company  calls  once  a  month  upon  each  customer  for 
the  purpose  of  winding  up  the  apjuratus.  Such  a  clock- 
movement  would  lun  for  la  day*,  and  give  2,700  inter- 
rujitions,  and  it  is  found  that  the  s|irittg  is  very  seldom 
ivn  down  ii>  a  month." 
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EI«otric«l    engineer* 
are       counotraliUn , 
and,u  is  well  kdowd  , 
many     enterprUing 
men     have     gained 
their  exjurie  nee  from 
hutb    title*    of     ibv 
Atlantic.    The  cub- 
jcct  of  thii  Nketch  is 
one  of  these.     Born 
in  Barbados  in  1863, 
bereceived   hi»  edu- 
caliou  first  at  Harri- 
son   College  iu   thu 
island,     und      uftei'- 
wardnatClinltonbiim 
Colluec  in  England. 
It   wot    during    bia 
life  at   Chelteuham 
Ibat  be  first  became 
int«rc8ted  in  the  study  of  electricity,  and  after  leaving 
Cbeitenham.  Mr.  Belfietd  entered  the  late  School  of  Elec- 
trical Endneering,  whore  he  became  a  pupil  of  Mr.  Deitmond 
FitzGeruld,  whom  he  afterwards  assisted  in  oxporimcntnl 
work  in  feecondnry  batteries  and  incandescent  lamps.     Sub- 
sequently Mr.  BolGold  joined  the  firm  of  Ferntnti,  Thomp- 
ton,  anil   Ince,  afterwards  K'^ing  to  the  National   Oompiiny 
for  the  Dislribuiion  of  Eiecli-iciiy  (bettor  known  as  Oiulard 
ami  Oibbs),  and  for  thin  company  wont  out  to  America  to 
Intioduco  the  secundary  (cncrator  system    in   the  States. 
In    ISS5    Mr.    Belllcld   joined    ibo  Wcstingbouse  Eiactrii: 
Company,    then    in    process    of    formation,    and  the  year 
following  went  with  Mr.  Stanley,  the  electrici.in  of  the  com- 
pany, to  bis  laboratory  in  Great  Barrington,  Massachusetts, 
and  ateiKted  him  in  his  ezpeiimenta  with  the  transformer 
tnddyitamo  which  weie  afterwarde  manufactured  in  such 
lurgenumbeNby  the  Waitinghouno  Company  at  Pittsburgh. 
After  about  a  year  nt  the  laliorntory  Mr.  Beltield  returned 
to  the  works  laboratory  at  Pittsburgh,  and  assistod  in  the 
development  of  the  alternate- current  system  adopted  by 
the  company.     In  tSS6  he  came  over  to  England  in  the 
intereite  of  the  Westinghouse  Company,  and  on  the  forma- 
tion of  the  Wostingbouse  Comi>any  of  London  was  made 
chief  electrician,  which  position  has  btien  hold  to  the  present 
day.     Mr.    Belfiold    in    a    member  of    the  institution,  an 
associate   member  of  the    Institution   of  Civil    Engineers, 
ami  a  member  of  the  Society  of  Arts.     This  rApid  review 
of  the  experience  of  a  young  man  will  show  that  energy, 
knowledge,  and  adaptability  to  circumstances  still  play  an 
imjiortant  part  in  bringing  about  success. 


BLBCTRIC  SUPPLY  COMPANIES.-!. 

f  Vmttiniud  from  page  -iJo.) 

westmixstek  electric  supply.-dekeration  and 
uisthibution. 

The  arrungcmente  of  the  gonoratiiig  plant  in  the  various 
central  station*  on  the  Westminster  system  having  been 
described,  there  remain  certain  coniide rations  of  general 
[>olicy  as  regards  dislrihutiou,  meana  of  securing  constancy 
of  supply,  testing  the  circuiu,  the  imporUnt  relation  of 
cost  of  generation  to  sale,  as  well  as  the  manner  of  regard' 
ing  the  general  accounts,  which  it  will  be  interesting  to 
mention. 

The  distribution  is  carried  out  on  the  usual  throe-wire 
system — a  network  of  bare  copper  mains  with  middle 
neutral  wire,  run  in  coucrete  conduits,  and  fed  by  feeders 
from  the  dynamos  at  225  volts.  The  two  ^ides  of  the 
three- wire  aystemaro  kept  in  balance  for  the  large  variations 
by  occasional  readjustmeuta  of  bou^e  connections  to  one 
side  or  the  other  of  the  mains  ;  and  daily  at  the  station  by 
the  use  of  the  balancing  machines,  whoso  current  is  con- 
tinually adjusted  to  supply  the  slight  excess  on  either  side 
of  the  maios. 
Tba  Mcaatuhlon  mto  kept  coDsUntly  connected  on  the 
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mains,  so  that  no  break  in  the  supply  is  experieooed.  Id 
times  of  light  load  during  the  early  morning  the  Kceumn- 
lators  take  the  whole  service,  the  regulation  being  then,  of 
course,  accomplished  by  switching  in  a  greater  or  less 
number  of  cells  on  either  side  of  the  network.  The  uae  of 
accumulators  is  teetified  to  by  Prof.  Konn«dy  as  havinf;_ 
been  "a  great  bleissing."  The  only  cost  (or  maintenauc«B 
is  that  of  a  few  now  plates,  und  the  first  cost^  though  greater 
than  that  for  machniury  of  a  corresponding  output,  is  not 
found  unreasonably  high,  while  the  convenience  is  enormous. 
By  their  use  the  plant  at  all  stations  is  entirely  shut  down 
every  night  for  some  hours— as  much  as  eight  or  ten  hours 
(from  12.30  a.m.  to  9  a.m.  or  10  a.m.)  in  summer,  and  in 
winter  from  2  a.m.  to  7  a.m.  The  whole  network  of  mains 
\x  connocted  together,  ami  the  atntions  at  Mill  hank-street 
and  F/:cleston- place  take  tbo  entire  day  load  every  alternato  i 
week.  The  networks  are  separated  every  two  months  for] 
testing. 

At  each  station  the  mains  are  tested  everr  morning  for^ 
earth ;  they  are  put  to  earth  through  a  low-rcsisUiice  i 
ammeter  by  means  of  a  flexible  cable  to  a  good  earth  mads  \ 
in  one  corner  of  the  station,  and  the  leakage  noted.  They 
are  tested  (1)  for  difference  of  voltage  of  each  wire  and  the 
earth,  and  (3)  for  earth  leakage.  There  is,  of  course, 
always  some  leakage  to  earth,  but  it  is  very  slight  indeed 
when  it  is  remembered  that  there  arc  1 20,000  lamps  con- 
nected in  over  1,'200  houses.  The  only  occasion  of  a  bad 
earth  is  when  arcidentally  some  company  or  vestry 
workman  during  the  etreet  repairs  drives  a  pick  into  OW 
of  the  armonreil  cables,  which  occasionally  bappww,  A 
leakage  of  100  to  1!>0  amperes  is  tbua  sometimea  set  up 
when  the  mains  are  put  to  earth.  When  this  occttrs  te»U 
are  taken  at  once  to  see  which  feeder  is  most  affected  : 
this  will  be  the  one  nearest  to  the  place  of  aocidenl;  the 
network  at  this  district  is  isolated  and  tested  with  a  tasting 
sot,  the  leak  is  found  and  the  cable  repaired, 

Withregardtotheimportant  question  of  earthing  the  wires, 
it  is  interesting  to  note  thatProf.  Kennedy  finds  the  tendency 
in  a  three-wire  system  is  for  the  negutivo  main  to  gat    to 
earth  pai.Gntial.     On  lirst  installation,  when  there  were  few 
connections,  it  was  irregular,  and  fluctuated  on  eitlier  side- 
The  middle  wire  for  some  time  tended  to  get  to  earth,  and 
Prof,  Kennedy  was  long  urged  by  the  authorities  to  put  ■ 
the  middle  wire  to  earth,  but  refused,  and,  as  it  seems,  with 
reason.     The  current  at  last  adjusted  itself  definitely,  and 
the  tendency  uniformly  now  is  for  the  negative  main  to  go 
to  e'jirth  potential.     This  is  ao  oven  if  the  mains  are  cbauifed 
over.  Mr.  Monkbouse, superintendent  of  mains,  has  opened, 
for  instance,  a  culvert  where  the  negative  is  practically  at 
earth  (lotential,  and  the  positive  is  200  volts  above  earth, 
anil  he  has  then  changed  over.     In  24  hours  there  will  be  ito  h 
oartb  at  all,  and  in  three  or  four  weeks  the  earth  will  go  H 
over  to  the  other  side— that  is,  to  the  then  negative  main. 
This  seems  to  be  an  interesting  feature  worthy  of  note  by 
electrical  engineora,  but  of  which  the  explanation  is  oot  ^M 
easy  to  suggest.  ^| 

The  mains,  in  practice,  are  not  found  to  give  the  toast 
trouble  with  corrosion.  There  is  no  eating  away  of  the 
copper  perceptible  after  several  years  of  use.  The  bare 
copper  strip  simply  gets  blackened  and  discoloured,  but  the 
surface  remains  smooth,  and  there  is  nothing  that  can  be 
felt  with  the  fingers  to  show  any  signs  of  incipient  cor- 
rosion.   There  is  absolutely  no  complaint  on  this  score. 

NatI'RE  ok  INSTALI.ATIONS. — Tho  Varying  consumption 
for  different  classoa  of  installation  is  a  point  of  much 
interest  to  electrical  engineers.  By  tho  kindness  of  Prof. 
Kennedy  and  the  directors  of  the  Westminster  Corpora- 
tion, we  are  able  to  give  definite  information  in  tabular 
and  graphical  form  as  to  Uie  varied  rate  of  consumption 
during  the  different  periods  of  the  vear  in  various  inctalla- 
tions  supplied  in  the  Westminster  district. 

It  is,  of  course,  somewhat  difficult  accuratoly  to  titbaUUe 
all  tho  different  installations  in  exact  classes ;  but  tho 
classification  adopted  is  sufficiently  detailed  to  give  useful 
information  and  guidance.  The  kind  of  installation  in  tho 
Westminster  district  using  the  most  current  is  that  of 
public  lights  ill  the  corridors  of  mansions.  Clubs  eome 
next  in  the  extent  of  consum|ition  per  lAm{>,  and  then 
hotels ;  after  these  shops,  offices,  Hats,  hoiu«*,  and  oburches, 
in   the  order  named.     The  following   is  the   amount  of 


I 
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curreDl  consumed  during  the  year  1^3,  expressed  in  units 
jier  S-c.|i.  Iiin|)  per  nDtiiim  : 

Nnluro  of  i »...«! Ulioi.  "^^  ""'^  (*"■  *'°-f' 

Ivnp  Mr  nnnuni. 

Public  lighU 51-7 

Cljibs _ 488 

Hoieb   _._ „... 38-4 

Shopi „ _ IT-S 

Office* „ IBl 

Itonidontial  flaU  „., , 136 

PnvMoliouMS 97 

Churohea   8-8 

lUther  a  slrikiDg  point  in  this  table  is  the  eompar&tive 
smftllness  of  consuropliOD  per  lamp  in  private  houses ;  it  is 
otily  tWD-thirds  that  in  oflicea,  and  but  lillle  over  the  last 
class — churches — where  iialurally  one  would  expect  the  con- 
SUtDptiori  to  bo  small.  House-lighting  uppitruntly  ii  not  so 
remurientlive  as  most  other  instili^itioiia,  hut  tho  Hpii;tront 
aiiorouly  is  doubtless  iluc  to  tbo  (jct  tfaut  in  privAto  nouses 
muny  more  lamps  mo  installed  thaiD  are  intended  to  be  kept 
in  constant  use,  which  causes  the  average  consMmption  uer 
lamp  to  appear  very  low. 

CoBTOK  Gknkkation.— Wo  now  come  to  the  last  and 
BioaL  importatil  item,  o(  the  rekliun  nl  cost  of  feneration 
to  sale  <>(  current.  Tuking  the  (pieition  generulty,  theie 
are  four  chii-f  hoads  under  which  the  expense*  of  ninning 
un  electric  light  company  will  [all : 

1.  Cost  of  generation — compriaiDg  salaries  of  onginoera  and 
stalf,  repairs,  fuel,  and  general  charges  pertaining  to 
goneratiou  and  maintenance. 

S.  Cen  I  rul  expenses — direclora' fees,  office  aaliuies — not  engi- 
neers', law,  etc. — charges  [lertitining  to  revenue. 

$.  Rent,  rates,  and  taxes. 

4.  Peprociation,  and  other  charges  in  the  discretion  of  the 
company. 

These  items  added  together  and  subtracted  from  the 
total  revenue  will  give  the  profit. 

It  would  be  well  if  all  electric  light  companies  and  muni- 
cipal bodies  woikin^  electric  installations  would  agreeon  one 
model  form  xnd  method  of  charging  their  accounie.  There 
ar«  sevei-al  items  of  a  iluctualing  nature,  which  oiteu  are 
obscurely  K[jite<l  in  the  published  returns. 

In  Item  t,  "  Cost  of  Generation,"  for  instance,  should  he 
reckoned  alt  engineers'  salaries  (chief  and  lesident),  ns  well 
as  the  wsigas  of  the  working  staff.  The  engineer*  are 
clearly  only  required  for  the  proper  generation  and  supply 
of  carrent  apart  from  commercial  consid orations,  and  should 
be  so  charged.  Several  companies,  however,  wrongly 
include  chief  engineer's  salary  in  the  generul  ozpenses. 

The  cost  of  generation,  which  in  the  Westminster  Cor|>o- 
ration  amounts  to  lOSd.  per  unit,  may  be  considered 
in  two  parte  :  (a)  that  part  which  can  be  influenced 
by  the  engineera-in-charge  and  the  stafT — aucb  aa  coal,  oil, 
water,  waste,  and  re^iaira — and  (b)  the  part  which  cannot 
he  so  influencetl — vie.,  wages  and  salaries.  On  the  part  (<t) 
o(  the  cost  of  generation,  a  bonus  is  allowed  by  the  West- 
minster Corporation  to  the  staff  on  all  profit  or  saving  after 
a  certain  amount.  The  chief  engineer  estimates  al  the 
beginning  of  the  year  the  cost  of  generation  per  1,000 
Qnit«,  and  10  per  cent,  of  any  saving  over  this  le  distributed 
to  the  staff  in  proportion  to  their  salaries.  This  bonus 
■ometimea  equals  a  full  extra  week's  wages  at  the  end  of 
tlM  yeai — a  very  acceptable  present,  and  one  which  gives 
ihe  men  an  interest  in  the  schemes  of  economy  promoted 
by  the  engineer. 

With  regard  to  Item  2,  this  includes  all  general  salaries, 
expenses,  and  Hied  charges  not  included  under  rent,  rates, 
and  taxes,  with  the  special  exception  of  chief  engineer's 
aalary,  which,  as  above  mentioned,  is  often  lumped  among 
other  ealariea,  to  the  apjjarent  li>;htening  of  the  coat  of 
generation ;  but  as  his  great  function  is  to  lower  the  cost 
of  generation  his  fees  really  connlitute  a  charge  on  that 
item,  and  not  on  general  ex|ienses. 

Rent,  rates,  an<l  taxes,  again,  are  aometimes  not  fairly 
ehargeil.  If  the  site  ■«  freehold  the  rent  may  be  left  out  of 
the  accounts,  but  this  is  clearly  not  good  accountancy.  Tbo 
CDrnjiany  in  that  case  would  be  their  own  landlord,  and  the 
item  rent  should  appear  at  its  correct  value. 

Over  the  last  item,  "depreciation,"  many  discussions  have 

^'beea  waged.    There  are  two  difficulties  to  be  considered : 

I  plant  must  be  kept  up  to  a  state  of  full  efficiency  and 


therefore  it  may  be  considered  that  proper  repairs  and 
maintenance  keep  the  machinery  to  its  original  point — as, 
for  inat^inCB,  railway  rolling-stock  is  kept.  But  on  the  other 
hand,  machinery  not  only  depreciates  in  working:  it  aoea 
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out  of  fashion.     Kngineers  and  inventors  do  not  stand 
still,  and  the  machinery  may  have  to  be  taken  out  and  re- 

S laced.  Even  if  in  as  good  condition  as  at  first,  its  value 
epreciates,  and  afund  must  be  kept  to  guard  against  these 
contingencies.  This  question  of  depreciation  is  of  special 
importance  in  comparing  the  installations  of  companies  and 
public  corporations.  The  town  councils,  having  borrowed 
money  for  30  years  at  3  per  cent.,  write  off  depreciation  so 
fast  that  at  the  end  of  the  time  all  the  plant  has  been  paid 
off  and  stands  in  the  capital  account  at  £  nil :  thi^  the  com- 
panies, having  dividends  to  consider,  cannot  afford  to  do. 

We  will  conclude  this  account  of  the  Westminster  Cor- 
poration by  giving  the  leading  particulars  of  the  working 
for  the  first  half  of  this  year.  This  eleclrica!  balance- sheet 
is  for  a  period  of  25  weeks,  which  hapjtens  to  correspond 
with  their  meter  reailings  ; 

EuuTmiaAt  Bu^xoE-HBKrr,  JAKDAar  to  Jchs,  1893  (^  Wskkn). 

ToUL  Pero«ntag«. 

Units  psid  (or  by  coTisiimers  808,214  W5 

„      u^oii  for  >tUli»ii  li);liting  IS,6D0  l-fl 

„     OMcl  for  nieler  Ivaiiug  951  0*1 

„     tostin  batteries  10.485  1-1 

,t     expended  in  distribation 97,032  101 

,1     unaccounted  (or S1.M4  S'3 

Total  unit*  Rooemted  flM.S26  lOOH) 

Per  uatt.! 
Income  bjr  sale  of  eurreat £20,979    .........    4'SS^ 

Motor  rouM   867     ,... "SBd. 

Tola)  £2l,B39    6-49d. 

The  maximum  charge  to  consumers  for  the  Krst  quarter 
was  7d,  per  unit,  and  for  the  second  quarter  6d.  i>er  unit. 
It  will  be  seen  that  the  average  income  for  the  half-year 
waa  6'23d.  per  unit. 

The  following  are  the  station  oosu  (or  the  half-year  per 
unit  jiaid  fur  by  consumers. 
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S*l»ri« „._ Miad. 

w*sM - 0  eaai. 

tvA „ O-TBW. 

Stow „..„ 0-0«M. 

OU „ 0«9.3. 

WtK 0-OHld, 

BmvwiJi  ud  ouLdUoiuic* 0'226d. 

Total    2a»d, 

Tho  weight  of  coal  iiicl  daring  thfl  vanie  period  works 
out  to  7*3Slb.  per  unit  told,  u  agaJiul  9'S8lb.  in  the 
corresponding  period  of  lut  yotir. 


PRACTICAL  INSTBDHBNTS   FOR  THE    MEASURE- 
MENT OF  ELECTRICITY." 
Br  i.  I.  NiBLrrr  aku  j.  t.  kwis,  B.ac. 
XIV. 
fConiinuai  fnm  page  1191.) 
ItisisTAHCB,  continued. 
Sietnen^s    JtesUtaTice-rmasura: — A    very    ingenious    modi. 
ficatioD  of  the  differential  Kalvaiiuiii«t«r  (ur  the  i>iir]ii>«r^  of 
neOBuring  reaisUnces  of  varying  iimgnitudua  wiu  dovisod  by 
I  the  Ute  8ir  William  Siemeiiii.     Its  inuin   features  are  t}ial 
I  th«  readings  are  made  by  means  of  a  vomi«r  on  an  equally 
'  divided    lineal    or    circular  scale,   od  wliich    each    divtHian 
signifies  a  unit  of  resistance  ;  that  only  a  single  unalluralile 
knowQ  resistance  is  required,  vdih  the  occasioital  employ. 
meut  of  another  for  (turpoMS  of  coin})ari»ou  and  calibration  ; 
and  that,  a*  in  the  oiuinary  differential  galvanoniat«r,  the 
inadio^  are  totally  independent  of  the  dvllc<:tion.functJoii 
of   th«  inctniment,  the  galvanometer  nci-illc  being  always 
brought  back  to  its  xero  mark  before  a  reading  is  taken. 

The  essential  difference  between  this  instrument  and  the 
ordinary  differential  galvanometer  for  measuring  resistances 
is  aa  follows :  lu  the  latter  case  the  coils  remain  stationary, 
and  the  eflect  of  the  two  currents  on  the  needle  are 
Dentralised  by  altering  tho  value  of  R„  the  knou-n  variable 
resistance,  until  the  currents  themselves  are  equal.  Tlie 
value  of  11,  the  resistance  being  measured,  is  then  ascertained 
from  the  reading  of  U,,  which  muat  be  exactly  equal  tu  it. 

In  the  Siemeos  ioslrumeut  the  value  of  It^,  aa<l  thcircforo 
of  each  of  the  two  current,  remains  uuiuianl  (hiring  a 
nwMurcmeiit,  and  the  effect  of  the  two  currents  oo  the 
Dwdio  ar«  neutratiwd  by  altering  the  ponitiun  of  tho  coils 
relatively  to  the  needle  until  tliv  effect  of  the  stronger 
current,  by  reason  of  ite  greater  iliiitnnce  from  the  needle. 
U  joat  balanced  by  that  of  thn  weaker.  The  value  of  K  in 
this  caae  is  ascertained  by  observing  the  position  of  the  coils 
relatively  to  the  needle. 

Fig.  3S  tllustratL-H  the  principles  involved  in  the  conxtmc- 
tion  and  uwe  of  tliia  uuttruraent.  The  swinging  needle  is 
,  ■aapoDded  juirt  a*  in  the  ordinary  differential  galvanometer 
[irith  its  centre  in  the  centre-line  of  the  two  coils,  and  its 
indicating  pcuntor  clear  of  them.  The  two  exactly  stniiUr 
coils  Cand  C'„  instead  of  bring  tixed  to  the  baseboard  of 
the  instrument,  are  rigidly  moUDt«d  on  a  sliding-bar  B  E 
which  has  sufficient  movement  in  the  direction  of  its  l<tiigth 
to  [wrmil  of  either  coil  being  brought  up  close  to  the 
swinging  needle.  The  slidiug-bar  B  E,  which  h  ttuiijiortcd 
on  guide  rullerx,  ia  provided  with  a  puintud  agate  tip  K 
which  it  kept  continually  pruiuiiug  ngain.tt  the  face  of  the 
iocUned  curve  M  N  by  muLiut  of  a  *|'ring  at  tho  other  end 
of  Uie  bar.  Thus,  if  a  downward  motion  is  given  to  M  N 
the  sliding-bar  and  coils  move  to  the  left,  and  so  bring  the 
coil  C,  up  towards  the  needle.  If  MNis  moved  upwards 
then  UW  spring  auses  the  bar  and  coils  to  travel  to  the 
right,  the  agate  point  following  the  curve,  so  that  the  otfaei 
ooil  C  moves  towards  the  needle^ 

The  inclined  cune  H  X  slides  against  a  scale  graduated 
ID  equal  diviuonx,  and  \*  provided  with  a  vernier  to  read 
to  t«nths  of  a  scale  dirinion.  Tho  Iranavernn  motion  of 
M  N  is  obtained  by  means  of  a  rack  and  pinion  a«  shown 
in  the  illustration,  Kig.  36. 
Tho  whole  apparatuif  is  moiint«d  on  a  horisoDtot  mela) 
|table  support«d  by  three  lerelling-ccrewe.  Tho  two  coils, 
he  suspended  magnet,  and  the  stale  (or  obeerving  the  lero 
a/  rbvpoioter,  are  all  contained  wilhiu  a  glaa*  ca«e,  outside 
0/  wbieb  aro  u  coatact-m&kw,  K,  for  making  and  brooking 


the  circnit,  and  six  terminals — two  for  the  battery  connoc- 
tions,  and  four  for  coupling  up  the  known  and  unknown 
resistances,  n,  and  K  The  connections  are  arraneed  so  that 
the  battery  current  is  divided  between  two  circuita  as  shown. 
One  oireitit  contains  the  coil  C,  and  the  known  reliance 
R,,  and  the  other  contains  the  coil  (J  and  the  unknown 
reustance  R.  In  each  of  these  two  circuits  is  placeil  a 
current  interrupter  in  tho  form  of  a  plug,  to  allow  of  either 
or  both  circuits  being  readily  broken  when  desired. 

The  calibration  of  the  inKtrument  consiata  mainly  la  detdr- 
mining  the  correct  form  of  the  curved  surface  U  K.  Theoreti- 
cally, this  euuld  be  obtained  by  calcuUtion,  using  Weber's 
forniuU  for  the  moment  exerted  by  a  current  of  known 
strength  in  a  circular  conductor,  u|)OU  a  freely  susjtendod 
magnetic  needle,  but  owing  to  the  difficulties  of  con- 
Structing  the  coils  occunttoly  and  of  obtuntng  all  the 
necessary  data  with  sufficient  exactituda,  it  ia  preferable 
to  determine  the  form  of  the  curve  for  each  *M>arate 
inatrtiment  empirically.  To  do  this  a  carefully  calibrated 
reaiatnnce-Uijx  or  rheoaUt  in  connected  between  tho  t«nnina's 
provided  for  tho  unknown  rexistance,  and  a  succeasion  of 
positions  of  tlie  agate  point  K  are  obtained,  eacheorreepooding 
to  no  defection  of  the  galvanometer  needle  (or  a  different 
value  of  K.  These  positions  are  next  marked  off  on  the 
sliding- piece,  lo  which  successive  transverse  motionsare  given 
so  as  to  inaki.-  the  scale  readings  correspond  with  the  succcs- 
nive  rallies  of  R  -  and  the  required  curve  M  N  is  then  drawn 
through  the  succession  of  pointi  IhuH  obtained.  In  practice 
Sir  William  •Jiemaus  used  u  niniilar  method  of  calibratiOD  lo 
this. 
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III  addition  to  the  single  fixed  known  resistance  R,,  which 
always  accomjianica  this  inntiunient,  a  second  known  resist- 
ance is  generally  aijp;>tie'I,  »o  that  check  reo^lings  may  be 
taken  from  time  to  time  for  the  purpose  of  testing  the  accu- 
racy of  the  iastrument.  This  second  known  resistuiee  is 
also  extremely  useful  for  readjusting  the  lero  point  after  tha 
instrument  has  been  altered  in  any  way,  or  If  a  new  sUk 
fibre  nuKpension  for  the  needle  he,*  bei.-n  put  in. 

[n  pnictice  the  manipulation  of  the  inKtrument  is  extremely 
simple.  R  the  rcKintance  to  be  mcamirod  i»  connected  tip 
between  the  icrminnU  as  shown,  nnd  tho  sliding.])icce  MN 
is  moved  tranxvcrscly  by  means  of  the  rack  and  pinion  until 
the  closing  of  the  contact-maker  K  causes  no  deflectiou  of 
the  galvanometer  needle.  The  resistance  of  B  in  ohms  is 
then  resMl  off  directly  from  the  fixed  soale  with  the  Md  of 
the  vernier  on  M  N. 

The  device  for  o^iusting  the  position  of  the  coils  can  also 
be  made  so  thai  the  fixed  scale  and  tlie  »liding-piece  M  N, 
inittead  of  being  flat,  an  in  the  inslriiiiieiit  illustrated  in 
I'jg.  3E>,  form  part  of  the  surtn'.v  nf  a  cylinder  A  turning 
instead  of  a  Hliding  motion  mutt  of  courso  be  given  to  M  N 
in  this  case 

This  instrument  excels  the  ordinary  fomv  ot  Wheatstone's 
briilge  both  in  accuracy  and  raujrei,  besides  being  cheaper 
and  much  more  portable  Both  the  range  and  the  senai- 
bility  of  the  instruiuent  can  be  varied  within  very  wide 
limits  by  altering  tlie  dimoniiiuns  uf  the  coils  and  the  form 
of  the  curved  surface  M  N.     it  lias  been  found  of  great 


I  olDl^  for  tlie  rMding  of  r«sit>tanr«  theni)omet«[»— that  is, 
■  thfflBQUelcn  ivbioli  dejmul  for  thuir  reading*  on  tlie  rnrioiion 
of  the  dactrical  rwiMancc  of  viiiw  pxpcwod  to  th«  t«iii]>eni- 
tnmi  bring  meuurod  ;  and  it  hu  »lso  been  found  of  mrvicc, 
befora  Uitt  dftjn  of  taeting-sets,  for  the  nuMurement  of  the 
wire  resistance  of  overland  lines. 
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as  nn  thu  I^ondon  and  Brighton  line,  for  tha  nt^vno  aetioii 
of  driving  dynaraot  in  the  guard*'  rann    tor  Hebtine  tho 
train*  electrically,  the  driving  pulley  heirif;  moDntad  on  tha 
van  axle.     So  far  as  raitvay  and  Irtmway  eonditiona  we 
Coin()arable,  it  is  therefore  at  least  possible  to  maJce  out  an 
excuse  for  tha  existence  of  such  a  rostfaod   of  gearing,  but 
not  much  more  than  this  can  be  eaid. 

Ropes  of  cotton  worked  in  grooved  piitteys,  either  sepa- 
rately or  endlCRS,  with  a  jor.key  iinlley  for  lightening,  have 
also  been  suggested,  but  thoiigo  serviceable  enough  in  a 
cotton  mill  for  transmitting  1.000  h,p.  or  more,  and  per- 
haps— though  that  is  doubtful — in  electric  lighting  stations 
where  the  unit  of  power  is  about  one-fifth  of  this  amount, 
such  a  method  is  totally  out  of  place  underneath  a  tram- 
car,  and  had  better  he  tint  aside  at  once  as  uuguitable. 

In  one  instance  small  cords  of  steel  wire  wound  spiratty 
and  running  On  groove<l  pulley*  (just  as  with  cotton  ropes), 
have  nctuftlly  been  tried  ;  thoy  worked  quile  noiselessly, 
but  were  unable  to  transmit  heavy  sudden  ttreues  owing 
to  the  slip  between  the  two  surfsees. 

Turning  now  to  the  second  class  of  gears,  wo  come  to 
the  question  of  toothed  wheels  in  some  form  or  another, 
and  here  there  are  many  types  not  only  worth  mention- 
ing, but  of  value  fur  the  |>uriioMes  of  ti-amway  work. 

Probably  the  first  kind  of  such  gear  to  be  used  for  this 
work  was  the  straight- toothed  spur  wiieel,  and  engineers 
have  apparently  ranged  from  this  through  all  manner  of 
devices  only  to  return  once  more  to  it<  use.  Since,  how- 
ever, we  have  seen  that  systems  of  double-re<luction  gear 
at  first  came  generally  into  use,  the  excessive  noise  and 
watte  by  friction,  etc.,  of  four  toothed  wheels  at  least  to 
every  car — sometimes  twice  as  many— led  engineers  to 
experiment  with  other  tyjHW  of  g&ir  fur  one  or  other  of  the 
two  sobs  of  wheels,  and  hence  the  chain  and  siu-ookel  wheel 
came  into  service. 

Alihough  this  method  of  gearing  is  doubtless  much 
quieter  than  spur  wheels,  so  long  as  tho  chain  is  compara- 
tively new,  unworn,  and  unstretched,  yet  as  wear  set*  in 
chain  gear  becomes  even  more  noisy  and  objectionable 
than  toothed  wheels,  whilst  it  is  much  less  easy  to  protMt 
from  dust  and  mud.  The  uxporiunce  hitherto  gained  in 
this  direction  has  not  been  such  as  would  greatly  recom 
mend  the  exlensive  use  of  chain  gear,  even  for  the  slow 
running  of  a  second  motion  shaft  in  a  double-reduction 
system.  The  average  speed  of  the  chain  when  thus  em 
ployed  would  be  probably  about  600ft.  per  minute,  which 
is  well  within  the  workiugi  limits  of  the  hardened  stool 
parts,  for  in  some  cases  chain  gear  such  as  that  made  by 
Mr.  Hans  RenoliI,  of  Manchester  (who  designed  and 
furnished  chain  gear  for  the  Bosshrook  and  other  tramways), 
has  run  without  difficulty  at  a  *|>e(»d  of  l,000ft^and  even 
1.500ft.  per  minute. 

No  trouble  is  ftxperienced  with  this  tvpe  of  gear  from 
want  of  strength,  but  the  great  wear  and  tear  has  prove"! 
the  chief  obcbiole  to  its  use.  Mr.  ICenold  now  insists  on  a* 
much  consideration  being  given  to  the  wheels  as  to  the 
chain,  and  he  makes  the  driven  nheel  alone  e<]ual  in  pitch 
to  the  chain,  that  of  thn  driver  being  much  greater.  That 
is,  the  spaces  between  the  teeth  on  the  driver  are  con- 
siderably wider  than  is  juxt  xuQicient  to  enable  the  chain 
rollers  to  embrace  and  loavo  ttie  teeth. 

In  sfHt«  of  these  recent  impruvomunts  in  chain  gear,  it 
seems  hardly  likely,  however,  that  it  will  come  into 
extensive  use  for  electric  tramway  work,  when  its  failingii 
are  compared  with  the  greater  simplicity  and  ease  of  ouera' 
tion  of  spur  gear.  Several  forms  of  the  latter  have  Men 
usud  on  electric  tramuars,  as  may  be  seen  from  tho  table 
given  in  the  laHt  article.  The  favourite  kind,  however, 
appears  to  ho  the  slraight  toolhe'i  wheel,  the  pinion  or 
motor  axle  wheel  of  broneu,  and  the  large  car  wheel  oi 
catt  iron.  These  materials  are,  of  course,  capable  of 
variation,  and  they  arc  often  in  con(c<iueuce  Tuied  largely 
according  to  the  fancy  of  enifinecr*.  Thus,  we  may  find 
any  uf  the  following  cumbinaitons  at  work  : 


MOTOR  GEARING  FOR  ELECTRIC  TBAMCARS. 

(Conliniud  from  fod/t  iJ7.) 

At  the  present  time — and  until,  in  fact,  we  are  able  to 
design  electric  motors  for  tramway  work  to  run  at 
extremely  slow  speeds  (say,  SO  to  100  revolutions  per 
minute)  with  high  efEdency  (66  per  cent  at  least)  and  for 
{Kiwen  as  small  as  10  b.p.  to  20  b.p. — it  may  be  assumed 
that  a  speed -reducing  gear  becomes  cssoatial  in  order  to 
connect  the  motor  and  car  axles. 

But  if  the  filow-epeed  motor  should  ever  obtain  this 
position,  its  features  are  in  other  respects  such  as  will  bring 
it  at  once  to  the  front.  Not  only  would  it  avoid  the  use  of 
loolhud  wheels  in  any  form  hotwccn  the  molor  and  car 
axles,  with  all  their  attendant  noise  and  loss  of  energy,  hut 
by  mounting  a  separate  motor  upon  each  car  axle — with  a 
disc  spring  connection  such  as  that  devised  by  the  Short  Elec- 
tric Company— all  the  car  wheels  may  be  used  as  drivers. 

This  step,  of  course,  involves  the  employment  of  at  least 
two,  if  not  four,  motors  to  each  car ;  but  any  disadvantage 
thus  occasioned — in  first  cost  or  exiieusc  of  operation— may 
be  balanced  by  the  exjtense  and  lossc*  of  energy  that 
follow  from  the  necessary  use  of  connecting  or  side  rod*,  if, 
as  in  the  Kickemeyer  system,  a  single  motor  bo  placed 
centrally  between  the  two  car  or  bogie  axles,  driving  the 
latter  by  a  coupling-rod  on  each  side.  The  chief  advantage 
of  the  latter  method,  as  compared  with  the  use  of  motors 
whose  weight  rests  directly  upon  the  axlee,  is  that  it  avoids 
the  heavy  "pounding"  on  the  rails  when  iiasxing  over 
joints,  the  weight  of  the  motor  being  carricil  by  iprings. 
Any  com|urison  between  the  Short  and  Rickcmoyer 
Nystom*  of  arranging  Uvcl  geared  motors  must  be  based 
upon  tho  respective  efficiencies  of  one  large  motor  or  two 
small  ones  of  total  equal  output,  and  also  of  side  coupling- 
rods  as  opposed  to  a  flexible  spring  coupling. 

Keturning,  however,  to  the  speed-reducing  gears  as 
being  those  essentially  of  service  under  mling  conditions, 
these  resolve  themselves  practically  into  two  main 
types — first,  those  employing  frictjonul  rCHi'tacK^e  in  the 
connecting  gears ;  and  seoondly,  those  dc]>«ndont  ujion  the 
inUrmething  o(  l«eth  in  various  forms.  Of  course,  if  wo 
are  to  accept  tho  statement  that  friction  between  two 
■urfnccs,  at,  for  instance,  a  driving  bolt  and  pulley,  is 
nothing  more  nor  loss  than  the  intermeshing  of  extromoiy 
small  protuberincGs  on  the  respective  surfaces,  these  two 
classes  may  as  well  be  thrown  into  one  ;  but  fur  explanatory 
pur]>otcs,  we  shall  with  advantage  retain  the  division. 

In  the  first  clau  of  gears,  those  which  have  been  experi- 
mented ujion  for  electric  tramway  work  aro  unable  to  lay 
elaim  to  any  great  success.  Apart  from  friction  pulleys — 
•uch,  for  instance,  as  tho  proftoeed  friction  arrangement 
of  two  disc*  at  right  angles  to  give  in  addition  a  variable 
speed  by  moving  one  of  them  to  or  from  the  centre  of  the 
other,  or  the  use  of  compressed  paper  pulleys  to  drive  iron 
pulleys  on  the  car  axles  (in  both  c»»^i  (he  pressure  required 
to  prevent  »1ip  being  a  fruitful  came  of  sprung  axlee)— the 
plan  generally  a<i»pled  ha*  been  to  use  nnifnary  link  leather 
belling  with  doub'e-flangcd  iron  pulleya 

The  iiloa  of  using  a  belt  for  jjowcr  purjioiio*  where  only  a 
very  short  drive  can  be  obtained,  and  whore  the  condition* 
of  working  are  likely  to  cover  the  belt  with  dust  and  dirt, 
would  hardly  appeal  strongly  to  the  mechanical  engineer. 
In  one  instance,  however,  a*  stated  in  Table  A  (published 
la4t  week),  this  type  of  ge.ir  fats  been  succeesfulty  employed 
at  Brighton,  although  it  must  be  conf«ised  that  specially 
favourable  condition*  are  prevalent,  and  also  ihat  worm 
gear  has  now  been  adopted  for  this  line,  whicb,  moreover, 
doe*  not  involve  the  seriotu  consideration  due  to  a  stoitdard 
street  tramway.  Leather  belting  of  thi*  kind  hax  for  that 
matter,  howovor,  been  iisod  for  some  time  in  railway  work. 


PiMOS. 

Best  bammeiod  steel. 

I'hosphor  bronie. 

Riw  hide 

Raw  bide  and  steel — built  up  in 

alternate  discs. 


Laroe  Wukku 
CbeteteeL 

8t«eL 
Cut  iron. 

BtML 


In  the  majority  of  cues  the  pinion  wheel  teeth — if  not 
thosoof  lheIarger)i;earnheeI~-a|i[>earKiberaachiDe-cut;  and 
tho  OAsier  running  ihuB  t»  be  obtained  is  almost  worth  th& 
expense  of  cutting,  or,  st  least,  machining  the  teeth  of  cut 
trheeU  alto.  In  order  to  avoid  tho  noi*o  am]  xhouk  at 
Msrting  or  goin|{  backwards,  when  the  icolb  of  t|>ur  gears 
'  en^ite  vtth  one  another,  the  double  helical  lypo  bnn  boon 
introduceil in oneor  two  instances,  with  ezceilent  reaullR ;  and 
two  ol  tho  most  recently -equipped  lines — Birmingham  and 
South  Staflbrdsbire^it  will  be  teen  are  [irorided  with  this 
form  of  gear  on  the  cara.    The  Gnt  ooet  in,  of  course, 

rjer  than  tliat  of  ordinary  atraight-toothed  wheel*,  but 
running  i*  much  "  sweeter "  (u  enj^inonr*  mv)  and 
easier  :  ihia  i*  due  not  only  to  the  V-eha[)eii  fonn  oi  tooth 
when  seen  odeowaya  (by  means  of  which  there  is  obtained, 
for  equal  widtos  of  rim,  a  contact  or  wearing  surface  much 
greator  than  with  the  straight-tootbed  frear),  but  also  to  the 

I  CMv  necessary  in  making  and  cutting  the  wheels  so  as  to 
Niaure  accuracy  of  fit. 

An  ingenious  arraitgomont  of  straight  teeth  baa  been 
|)n>posed  by  American  engineers  for  the  purgtoie  of  obtain- 
ing e^iually  good  results  in  running  :  this  idea  comprises 
practically  the  factoniue  toother  side  by  side  of  two 
ordinary  straight-toothea  gear  wheels,  but  with  the  teeth  of 
one  slightly  in  advance  of  those  of  the  other.  This 
"  sta^corcd  "  arrangement,  as  it  in  culled,  resembles  exactly 
tho  effect  given  on  the  Abt  system  of  rack  railways,  whore 
a  toothed  pinion  with  one,  two,  or  oven  tbroo  sots  of  tootb, 

I  wt  one  in  advance  of  the  other,  goar  into  a  rack  placed  on 
the  ground  and  composed  similarly  of  one.  two,  or  throe 
separate  toothed  bars,  the  teeth  of  each  bar  being  placed 
respectively  opposite  the  spaces  of  the  next,  and  so  on. 

This  typo,  however,  whilst  undoubteally  ingenious,  has 
not  come  into  use  at  all.  It  would  be  cheaper  to  make 
than  the  double  helical  gear,  and  has  the  s!dvantsgo  ol 
affording  a  comjiarutively  large  width  for  the  gear 
wheels;  but  it  ako  implies  holu  and  nuts,  or  other  such 
uomeofaanical  and  umlusiniblo  fjistonings  for  securing  the 
two  lialf  wheels,  unless  they  be  cast  in  one,  in  which  case 
the  cost  of  cutting  the  teetb  would  be  about  as  much  as 
with  tho  double  helical  gear,  whilst  the  working  results 
would  prove  less  satisfactory, 

(To  be  continued.) 


WHAT  IS  ELECTRICITY  ?— V. 

BT  SYDNEY  P.   WALKER. 

THE  UNK  BETWEEN  ELECTRICITY  AND  MAGNETISM. 

The  writ«r  had  intended  to  defer  the  continuation  of  bis 
articles  on  this  subject  until  the  book  on  which   he  is  now 

|«ngagod  had   been  safely  piloted  through   the  press,  but 

laving  the  good  fortune  to  t»e  prctent  at  a  lecture  by  Prof, 

,  in  which  he  explainud  hit  theory  of  molocul.ir  m.ig- 

■•tinil,  knd  iliustrutwi  its  working  by  moans  of  the  beautiful 

"els  that  he  has  arranged  for  the  purpose,  the  after 

-dy  of  tbe  subject  led  the  writer  to  attempt  the  solution 

»f  wnal  he  has  always  regarded  as  one  of  the  most  ditRcult 

[problems  in  the  taste  he  has  set  before  him. 

I     As  readers  of  the  EUctrieai  Engineer  will  know,  it  is 

'  wnetimeB  comparalivelv  easy  to  formulate  a  theory,  but 
Tuy  difficult  to  follow  tnat  theory  whcmvcr  it  loads,  and 
still  more  difficult  to  account  fur  every  known  tihenomooa 
by  means  of  it.  To  the  earnest  student  of  electrical 
phenomena,  the  connection  between  electricity  and 
maenedsm  must  always  be  exceedingly  pUEziing. 

The  results  obtained  by  the  development  of  magnetism 
an  in  nearly  every  case  toully  unlike  those  obtained  from 
tlw  generation  of  electricity,  except  when  bodies  poiSBsMitig 
tlie  one  form  of  energy  are  used  to  generate  the  othnr  form — 
in  other  bodies — and  yet  each  mny  be  used  to  generate  the 
Other,  and  may  be  traiuformed  into  the  other  at  will. 
What,  then,  is  the  connection  between  the  two  forces  1 
Prof.  Ewing  very  properly  lays  tho  greatest  stress  on  the 
fact  which  be  has  discovered,  that  in  the  phenomena  known 
as  hysteresis  energy  is  actually  consumed — so  far  as  energy 
can  be  consumed — in  the  act  of  turning  the  molecules  to 
and  fro  u|)on  their  eevenl  axes.     That  is  to  say,  energy 

mjmrted  to  tbp  moJaeaiea  by  tbe  electric  currents  passing 


in  tbe  magnetising  coils  is  first  transformed  into  meehaoical 
energy,  and  then  into  heat.  But  this,  in  the  writor'e 
opinion,  furnishes  tbe  clue  to  the  connecting  link  that  we 
are  seeking — tbe  link  joining  the  two  forces. 

In  order  to  grasp  the  idea  that  the  writer  has  formed  oo 
the  subject,  it  will  be  necessary  to  make  a  somewhat  bold, 
but,  be  believes,  a  gratid  conception.  When  the  atoms  of 
what  wo  know  ns  our  earth,  the  planets,  our  sun,  ami  the 
other  heavenly  bodies,  were  passing  from  the  gatooiui  or 
nebulous  stat«  to  the  solid,  each  group  of  atoms  com- 
bined in  some  particular  manner,  forming  themselves 
into  certain  substances,  according  to  tbe  conditions  sur- 
rounding eucb  group  and  the  forces  acting  upon 
them,  and  so  the  different  chemical  elements,  with  their 
different  properties,  came  into  existooce.  These  pro|>orties 
would  depend  apparently  on  two  things — the  quantity  of 
energy  absorbed  in  each  group  of  atoms,  and  the  manner  in 
which  tbe  energy  was  stored.  This  last — the  manner  in 
which  the  energy  is  stored — the  writer  takes  to  be  simply 
the  rate  and  form  of  the  vibrations  of  which  the  energy 
stored  in  each  element  is  compose<l.  Thus,  in  tbe  substance 
wo  know  as  zinc,  tho  energy  stored  will  consist  of  molecular 
vibrations  at  a  certain  rate,  and  in  a  certain  manner — the 
molecules  covering  a  certain  path.  In  iron,  the  energy 
stored  will  consist  of  vibrations  at  a  different  rate  from  that 
of  zinc,  and  again  with  a  totally  different  path  for  their 
motion.  In  copper,  again,  tbe  motion  would  ap{>ear  to  be 
at  a  difl'erunt  rate  from  that  of  zinc  and  of  iron,  and  with  a 
path  differing  from  either,  but  more  like  that  of  line  than 
that  of  iron.  It  follows,  if  the  above  be  correct,  that  what 
we  know  as  chemical  affinities  are  really  only  such  affinities 
of  vibration  as  we  are  familiar  with  in  the  case  of  sound. 

As  every  student  of  acoustics  knows,  columns  of  air,  say, 
enclosed  in  long  jars,  will  only  respond  to  particular  notes 
that  are  communicated  to  them  ;  to  all  others  they  are 
apparently  dumb.  So  it  would  seem  that  when  we  say 
that  zinc  or  iron  has  a  strong  affinity  for  oxygen,  we 
merely  mean  that  the  periods  of  their  vibrations — and  the 
paths  which  tboir  individual  molecules  take — are  such  as 
will  readily  coalesce  to  form  what  we  call  another  sub- 
stance, but  which,  if  the  motions  were  larger  and  those  of 
bodies  that  we  could  see,  we  should  call  taking  the  form 
and  tbe  period  of  the  resultants  of  the  two  motions. 

Amongst  other  points,  it  may  be  noted  that  each  sub- 
stance, however  simple,  or  however  complex,  has  tbe 
property  of  selecting  what  portion  ol  boat  or  light  rays 
it  will  absorb  and  what  portion  it  will  reject,  the  lattor 
portion  determining  by  what  colour,  as  we  term  it,  the 
substance  shall  be  known  to  the  human  eye.  Of  course 
we  know  that  by  colour  we  merely  mean  thai  the  rays  of 
light  reaching  our  eye  from  a  given  body  are  vibrating  at 
a  certain  rate.  But  it  would  appear  that  this  queeiiou  of 
colours  like  that  of  chemical  aliinity,  and  like  that  ol 
columns  of  air,  stretched  wires,  etc.,  is  merely  a  question 
of  the  rates  and  the  forms  of  vibration  of  the  body  upon 
which  tbe  light  rays  fall,  and  such  of  those  of  the  ligfat 
rays  themselves  as  are  able  to  coalesce,  and  that  the 
colour  and  form  assumed  by  tbe  body  is  due  to  tbe 
resultant  of  these  vibrations  to  the  resultant  rale  and  path 
taken  by  tbe  molecules  of  the  body.  Colour  contrast«  and 
some  ol  tbe  well-known  optical  delusions  well  illustrate  this. 
Among  tbe  numerous  forms  taken  by  different  grouus  of 
atoms  and  their  numerous  properties,  iron  and  its  allojn, 
with  cobaU  and  nickel,  appear  to  have  conferred  upon 
them  tbe  peculiar  property  we  know  as  magnetism — vis., 
the  property  of  being  double-ended — tbe  two  ends  having 
opposite  qualities,  and  tbe  property  of  dissimilar  ends 
attracting  each  other.  This  tbe  writer  conceives  to  be 
stored  energy  in  the  form  of  a  vibration  of  a  niwcial  time 
and  form  peculiar  on!y  to  thote  bodies — iron,  nickel,  and 
cobalt — but  more  especially  to  iron.  Oxygon,  as  wo  kuow, 
jiossesses  magnetic  pro|>ortics  in  a  very  small  decree,  and  it 
is  a  striking  fact  that  one  form  of  oxide  of  iron,  FOjO^, 
also  possesses  this  same  property,  while  tbe  other 
compounds  that  iron  forms  with  oxygen  4nd  with  other 
elements  do  not.  The  writer  interprets  this  fart  thus  ; 
The  molecules  of  tbe  iron  when  pure,  or  whan  alloyed, 
are  in  a  state  of  vibration  ut  the  special  rate  and  in  the 
special  manner  which  gives  rise  to  |)olarity  and  attroation 
between  dissimilar  poles.     When  conbined  wiUi  a  oertain 
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quantity  of  oxygen,  that  cotitained  in  the  magnetic  oxide, 
the  reMultunt  rate  anfl  form  ia  sufficiently  near  to  that  of 
tho  iron  itself  to  enable  the  mnlecules  lo  respond  to  the 
force  exerted  by  other  magneia,  though  not  so  readily  aa 
iron  would.  When  other  prO[>orlionK  of  oxygen  or  other 
elements  are  comhined  with  the  iron,  tbo  rate  and  form  of 
the  TibratioriR  are  in  altered  that  they  do  not  respond  to 
the  vibrations  emitted  by  magnets,  and  have  lost  the 
magnetic  properties.  It  appears  to  the  writer  that  it  is 
prol>able  that  magnetic  vibrations  within  any  maglMl,  iff 
within  any  molecule  of  any  magnet,  are  in  the  forat  of 
continuous  waved  fi-om  one  end  lo  the  other,  these  waves 
being  taken  up  by  the  ether  nurrounding  the  magnet  or  the 
molecule,  and  from  it  coramutiicAted  to  Iho  next  molecule, 
or  to  another  magnet  or  another  piece  of  iron,  as  a  push- 
ing or  pulling  force — what  we  call  lines  of  force  being 
merely  the  communication  by  the  ether  of  this  pushing  or 
pulling  fotce — the  ether  itself,  of  course,  vibrating  in  unison 
with  the  magnet  or  the  molecule  it  [>roceeds  from. 

Then  aa  to  how  electricity  iK  connected  with  magnetiam. 
If  Prof.  Ewiug's  theory  of  magnetism  is  correct— and,  as 
we  know,  it  answers  for  all  Known  phenomena — il  we 
impart  energy,  or,  in  other  words,  molecular  vibrations  to 
the  molecules  of  an  iron  bar,  in  a  suitable  manner,  in  a 
manner  ihat  they  can  accept,  they  are  obliged  to  release 
themselves  from  their  previouH  attractions  for  other 
molecules,  turn  themselves  round  in  a  pailicular  manner, 
and  send  ofl  their  lines  of  force,  their  pushing  and  pulling 
forces,  in  frotil  of  and  behind  them.  What  takes  |>]ace  is, 
in  the  writer's  view,  the  molecules  of  iron  take  up  a  position 
which  is  due  to  tho  resultant  of  the  two  sets  of  vibrations — 
those  present  in  the  molecules  before  the  act  of  magnetisa- 
tion, and  those  impressed  by  the  electric  current ;  both,  of 
course,  being  modified  by  the  vibr&taoos  of  surrounding 
bodies.  What  the  electcic  current  does  apparently  is  to 
oommuuioate  Ibis  energy  to  the  molecules  of  iron,  nickel,  or 
cobalt,  just  in  the  form  in  which  it  will  do  that  particular 
work  within  the  bar — viz.,  the  twisting  o(  these  molecules 
and  the  sending  out  of  their  pushing  and  pulling  forces 
into  the  ether  surrounding.  The  rate  and  form  of  vibra- 
tion imparted  by  heat,  as  we  know,  not  only  will  not  eEToct 
this,  but  will  actually  extinguish  the  magnetism  when 
already  created,  the  resultant  rate  and  form  of  the  vibra- 
tions being  evidently  such  as  will  not  resi>ond  to  the 
magnetic  pushing  and  pulling  forces. 

We  do  not  know  whether  the  form  of  energy  we  know 
a*  sound  can  bo  converted  into  magnetic  energy.  Probably 
it  can,  but  only  after  first  being  transformed  into  soma 
other  form.  From  mechanical  energy  in  the  form  of 
impact,  as  wo  know,  we  can  obtain  a  slight  degree  of 
magnetisation  ;  but  it  is  electricity  that  gives  us  the  best 
results,  because  apparently  its  rale  and  form  of  vibrations 
are  so  allied  to  those  impressed  upon  the  molecules  of  the 
iron  at  their  birth  that  tbe  resultants  of  the  two  create  the 
pushing  and  pulling  forces  we  know  as  magnetic  repulsion 
and  attraction. 

Rut  how  does  the  electric  current  do  this  1  The  writer 
has  not  yet  dealt  at  length  with  the  phenomena  of  electrical 
conduction  iu  this  series  of  articles,  but  it  may  be  slated 
shortly  that  his  view  is  that  what  we  call  conduction  is 
merely  the  transmission  of  the  vibration  he  couceivos 
electricity  to  t>e,  continuously  through  the  mass  of  the  con- 
ductor, and  electromagneiiam  he  conceives  to  be  its  trans- 
mission in  waves  surrounding  the  conductor.  As  be  under- 
itanda  the  matter,  the  transmission  within  the  conductor  is 
only  a  part  of  another  wave,  the  ilitlorence  being  thai  the 
wave  within  the  conductor  proceeds  onwards  at  a  very 
different  rate  to  the  waves  surrounding  the  conductor, 
while  the  waves  surrounding  the  conductor  and  emanating 
from  it  SLFO  influenced  by  the  rate  and  form  of  the  vibrations 
already  pretwilin  the  molecules  surrounding  the  conductor. 

Given,  then,  a  conductor,  vnth  a  current  passing  through 
it,  and  a  piece  of  iron  in  its  neighbourhood,  it  will  be 
remembered  that  the  iron,  if  it  is  to  be  properly  mag- 
netised, must  occupy  a  certain  position  with  reference  to 
the  conductor.  Waves  of  vibrations  emanate  from  the 
conductor,  circling  round  it  in  largtr  a[id  larger  circles,  and 
on  arrival  at  the  iron,  impress  upon  ita  molecules  some  of 
tlw  vier^  of  which  tbay  are  possessed,  and  gradually  as 
tbo  moloeulet  becoiBO  poMtwod  of  more  and  more  energy. 


more  and  more  vibrations — now  at  a  different  rate  and  of  a 
different  form  to  that  with  which  they  were  created — 
obliging  them  Id  turn  round  on  their  axes  >nd  to  send  out 
the  push  and  pull  vibrations  already  referred  to,  or,  as  we 
say,  to  become  magnetic. 


EPSTEIN  ACCUHDLATORS- 


The  following  report,  dated  the  24tb  June,  1693,  bu 
been  made  by  Messrs.  II.  Alabaster,  Gatehouse,  and  Co. 
on  the  Epstein  traction  accumulators  : — 

The  Epstein  accumulators  are  formed  by  direct  oxida- 
tion without  the  use  o(  paste  ;  they  are  simple,  easily 
managed,  and  apparently  very  reliable  ;  the  plates  aro 
very  strong,  and  few  in  number,  the  reduction  of  the  com- 
ponent parts  constituting  a  great  advantage,  especially 
when  employed  for  traction  work. 

Two  seu  of  tests  have  been  made — with  «  five-cell 
traction  battery  hermetically  sealed  to  prevent  the  escape 
of  solution,  and  on  a  one-cell  accumulatur  fopeu^  supplied 
to  show  the  construe  lion  of  the  cells  in  the  five-ceil  battery. 
The  plates  are  of  the  Plants  ^yp^  ^'  aubatantial  construc- 
tion, hnviujt  their  surfaces  grooved,  thereby  inoreasing  the 
active  surfaces  of  tho  materials. 

The  following  are  the  particulars  of  the  open  cell : 

WeiRhti 

One  positive  plate,  19f  in.  by  Bin.  by  Jin 14 

Two  negative  plates,  19)in.  by  Sia.  by  ^'^^ -  '^t 

Ebonite  cnses,  '2IJin.  by  llin.  by  '21n,  by  ^lo ,„.,.  3} 

Suliition 12 

Wood  box  oontaimng  et)onit«  evil  (this  is  dob  nsaallv  sup- 
plied, and  the  weight  should  therefore  be  CtediMMa) ID 

Kbonite  inauktora i 


Total. 


sn_ 

One  lire-cell  traction  battery -    244 

Average  weight  per  cell 48'8 

These  cells,  which  were  represented  as  being  capable  of 
developing  90  ampere-hours  at  a  30-ampere  rate,  we 
received  ready  charged  on  June  16,  1892,  and  remained  at 
rest  until  September  7,  before  the  first  discharge,  when  they 
were  joined  in  series  and  gave  out7r273umiiere-hourBand 
801494  watt-hours.  They  then  received  one  charge  of 
100  per  cent,  more  current  than  thoir  S|>ecified  output, 
followed  by  a  series  of  discharges  at  30  ampere  rate,  and 
charges  of  5  per  cent,  above  their  output  at  the  same  rate, 
until  September  10,  when  after  a  charge  of  90  amperes  and 
1,291  -l  watt-hours  they  were  left  at  rest  until  November  18 
(during  which  lime  no  special  care  was  taken  to  insulate 
them),  wheu  ibey  gave  out  d&'65  ampere-hours  and  600'D9 
watt-hours,  being  S5'59  jier  cent,  quantity,  and  45'51  per 
cent,  energy  efficiency  of  the  charge  they  received  on 
September  10.  This  was  followed  by  consecutive  tests, 
terminating  on  November  24, 

The  following  is  the  mean  of  the  observations  made 
during  the  two  ex|>erimenta  : 

, — Charge .    , DischargB— .    , Efficiency , 

Ampere-    Watt-     Ampere-    Watt.-  Ampere-    Watt-       D«t^ 
houre.     hours.        hours,      houre.      hours.      houra.         >"«•"• 
M-9      l,3673-2       8flT2      1.068-80     91M       77  89      Sept    7-10 
MK      1,.^^I'63       914^      1.0&»'99     96*44       IH-U      Nov.   18-24 
Mean 9007       I76'e0  per  cell. 

It  therefore  follows  that 
nO'Swatt-houraooriesponiis  to  S'60J  watt- hours  per  tb.  of  comblnod 

■f  and-pUt«, 
im  i.  .,         of  +  piste. 

„       a-eis      .,        „      of  oeu. 

And  therefore — 
30  ampere  rate  corresponds  to  011538  ampere  per  lb.  of  combined 

+  and  -  plate. 
■2U3  „  ..        of  opiate. 

1301  „  „   »q.  fool  t  pUto. 

„  „  „  1301  ,,  „        .,       -plftto. 

It  will  thus  be  seen  from  these  results  that  so  far  as 
regards  the  behaviour  of  the  accumulators  when  at  rest, 
they  act  in  every  way  as  represented  by  Mr.  Epstein,  evoo 
to  the  remarkably  good  results  obtained  after  long  inlervats 
of  rest,  and  they  conhrm  the  vary  favouiublo  report  made 
on  ibe  Ejmlein  accumulator.  In  July  of  last  year,  by  Prof. 
W.  E.  Ayrlon,  F,R.S. 
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TO    CORRBSPORDBHTB. 

AU  Riykh  Rctavid.  SfafUvries  and  Mamitf^f  nf  Comfonwi 
are  iumteii  to  /umuh  notice  of  Metttngs,  Lwu  of  New 
Sharrt,  /tbrfaUdMHW,  Cmttaets,  attd  any  informatuin 
amnKUil  viiih  BUdricai  Sitginttring  which  may  be 
mlerating  io  eur  readers.  Invfnlors  art  \nfwmfd  that 
a»i(  (invunf  of  t/tAr  invenlt/ms  mtbmitted  to  lu  will 
ftctive  our  IteM  eotmderaiioa. 

All  rommunieations  intended  for  the  Editor  should  lit  addrrjited 
C.  H.  W.  BlGO.t,  lS9-nO.  Sali*iy<iry  Court,  Fleet  Street, 
London,  B.C.  Anonymnu  tk/mmuniealitM*  mill  tiol  be 
luitieed. 
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not  later  tknn  nooji  of  Thursday.  Spa«Ukl  Terms  for 
it  $eries  oin  hx  arrarignl  on  ajrplicatum. 

IITUATIONS  VACANT-  kad  "WANT  Pt,ACBB  "  AdvertiM. 
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Baduaf  Stations;  or  iX  «tn,  if  preferred,  be  suyplted 
dimt/rom  the  Office,  on  the  following  tervu: — 

i  (DOIiUu  t  mautlu  IS  otoutiu 

Uiiiu-t   KittKiLaui m.    od.       ...    d>.    6d.      ...    13i.    Od 

Otliar  PlMM 4*.  Ud       ...    9*.    9(1.  l^t.    bd 

(PflBl  fre*    Payable  in  AdTuioe.} 

fJlMqiia,  Fva    0^   md   tottal    Order*    far    Subeenplums 
and     Adverlitemefdi     thotUd     h     made     payable    to 
C    H.   W.    BifiOS,    139-140.    Salisbury    Cowt,    FUet 
,  /street,  London,  aiui  he  arwued  "  Cnum  Hani." 

BOUHD    VOLUMES. 

Vel.  XL  of  luieitrta  of  "Tuk  Klii^tilR'aJ.  E.'csisebic  "  «iin 
W  hi»f  hvamd  •■*  Uhc  eJofh.  i/ill  MJ«n>l,  pr>M  8i.  6i.  A\Mitcnhvn 
<ttn  AoM  Uxir  uiMt  et^ea  baoMd  lot  St.  M.,  or  oovtri  fer  binding 


HONOUR  TO  WHOM  HONOUR  IS  DUE. 
To-day  the  patent  for  the  incandescent  lamp 
expires.  Alllioutjli  thcf;cnoral  feeling  may  be  one  of 
thankfulness  that  now  these  lamps  will  Ix!  placed  on 
the  market  with  only  trade  profit:!,  there  must  be 
another  feeling  amongst  the  few  who  wonder  how 
far  the  anathemas  of  competitors  mislead  the  world. 
As  electrical  engineers.  let  us  consider  for  a  moment 
what  has  made  our  industry  possible — yes.  possible; 
for  without  two  patents  the  industry  woald  not 
exist.  If  it  were  usefnl,  we  might  fill  u  whole 
number  with  opinions  expressed  by  prominent  men 
ag  lo  thi;  possibilities  of  electric  lighting  prior  to 
I8H0.  A  careful  study  of  the  Blue-book  iBsuod  in 
1^79,  containing  the  evidence  before  the  Select 
Committee  of  that  year,  will  BufSciently  prove  the 
case  we  bring  forward.  The  birth  of  an  oleclrical 
industry  Ih  due  to  M.  Gramme.  Whatever  credit  we 
may  give  to  the  constructors  of  magneto  and  dynamo 
machines  before  Gramme  will  not  affect  the  fact 
that  be  was  really  the  first  to  cotiKlruct  a  machine 
to  suit  all  practical  requirements.  But  the  macbins 
of  Gramme  would  have  failed  to  build  up  an  industry 
had  not  Swan  and  Edison  come  forward  with  an 
incandescent  kmp.  The  development  of  the 
Gramme  dynamo  combined  with  the  development 
of  the  incandescent  lamp  has  given  ua  an  industry 
the  bounds  of  which  are  in  the  unknown.  Oufiht 
we  to  grudge  Gramme  the  money  value  of  bis  patent, 
or  ought  we  to  grudge  Swau  and  Edison  the  money 
values  of  their  patents  V  Whatever  these  moi 
have  received — and  doubtless  it  is  much  lees 
than  the  world  t-eneralty  supposed — ^it  is  no  more 
than  their  due.  We  say  the  amount  is  less  than 
one  generally  supposes,  because  a  close  examination 
of  the  facts  nnll  show  that  so  far  as  the  Swan-Edison 
Company  is  concerned,  prosperity  did  not  dawn  for 
them  till  the  second  half  of  the  period  during  which 
this  patent  that  now  lapses  had  run.  The  memory 
of  the  world  is  short.  The  gratitude  of  shareholders 
is  shorter.  An  extra  half-year  before  dividends  are 
paid  is  enoDgbto  cau.se  dictionaries  to  be  ransacked 
for  adjectives  to  throw  at  directors ;  a  diminution 
of  dividend,  and  the  same  state  of  things  prevails. 
As  electrical  engineer!),  our  readers  are  mostly 
neither  directors  nor  shareholders,  and  can  therefore 
without  company  feeling  join  in  the  praise  of  men 
who  have  made  possible  an  indostry  which  numbers 
them  within  its  borders.  We  can  express  a  hope 
that  the  pecuniary  reward  these  inventors  have 
reaped  has  proved  satisfactory  to  them.  The  life 
of  a  successful  inventor  is  not  altogether  to  be 
envied  while  his  patents  run.  The  world  has  no 
soft  words  for  him :  he  is  everything  bad  that  a 
vocabulary  can  be  made  to  indicate.  His  friends 
praise  him  to  his  face  for  what  they  can  get,  while 
bis  would-be  competitors  think  burning  at  the  stake 
a  mild  correction.  Could  Messrs.  Swan  and  EdisoD 
have  collected  the  sweet  words  uttered  becaose  of 
their  so-called  bloated  monopoly,  the  collection  of 
language  would  be  unique. 

It  will  be  unnecessary  to  expatiate  ou  the  con- 
dition  of  the  industry  now ;  let  us  briefly  examine 
the  fctato  tn  1879  as  portrayed  by  the  Blae- 
book.      We    find    in    the    appendix     pictures   of 
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Gramme  machines,  of  Lontin's  machines,  of 
Jablochkoff's  lamp,  of  the  Rapieff  lamp,  and  of  the 
Wallace  farmer  machine  and  lamp.  Where  are 
these,  dxcept  the  Gramme,  in  fouilBea  years  ?  In 
the  two  biindred  and  forty  odd  pages  of  the  Bine* 
book  there  is  no  mention  of  an  incandcBceut  lamp 
such  as  we  know  it.  A  few  of  the  questtoiis  and 
answers  will  be  intereetiug.  Thus  Prof.  Tyndall  in 
bis  evidence : 

50.  Supposiug  that  you  have  a  light  produced  by 
one  current,  say  of  tun  thoasand  candles,  can  you 
divide  that  into  ten  lights  of  a  thousand  candle- 
power  each  from  ihe  same  eluctiic  curieut  ? 

I  do  not  think  so. 

51.  In  fact,  at  the  present  moment  there  is 
nothing,  either  in  science  or  in  practice,  to  show 
that  you  conld  do  that  without  loss  ? 

I  thiuk  not. 

The  late  Mr.  C.  W.  Biomons  gave  the  following 
replies  to  (jue&tious  : 

259.  Has  your  attention  been  called  to  some  of 
the  more  recent  experiments  of  Mr.  Edison,  and  to 
the  success  which  ho  is  stated  to  have  achieved  in 
subdividing  the  light,  and  making  it  applicable  for 
rooms  and  dwellings,  and  so  on,  with  great  ease  and 
cheapness  ? 

I  have,  and  I  tbink  Mr.  Edison  can,  no  doubt, 
prodoce  by  his  means  a  very  steady  and  possibly  au 
ftfpreeable  light. 

260.  And  a  cheap  light,  he  claims,  I  believe  ? 
Dynamically  speaking,  I  think  he  h&s  to  prove  his 
oaae  as  yet. 

Our  experience,  as  far  as  I  can  judge  from  my 
own,  leads  me  to  an  opposite  conclusion. 

297.  i'ou  would  say  that  for  such  purposes  as 
footlights  and  sidelights,  which  reqnire  constant 
modi^cation  of  the  light,  at  pres(^ut  at  any  rate, 
whatever  your  experience  may  lead  you  to  in  the 
future,  the  electric  light  is  hardly  a  suitable  light  ? 

Such  »  light,  for  instance,  as  Mr.  Edison  propotios 
now,  I  think  would  be  much  more  controllable  in 
that  respect  than  the  electric  arc.  The  electric  are 
cannot  be  varied  in  its  intensity  and  brilliancy  so 
readily  as  gas  ;  but  if  the  light  is  produced  by  iguitinR 
a  piece  of  iridium  or  platinum  wire,  then  it  is  easy 
enough  to  modify  the  current  so  as  to  give  only  a 
small  amount  of  radiated  light. 

Q98.  But  up  to  the  present,  at  any  rate,  lighting 
with  platiimm  or  iridium  b&s  hardly  gone  beyond 
the  experimental  stage? 

Certainly  not. 

Mr.  Conrad  Cooke  said  : 

425.  Dr.  Siemens,  in  referring  to  Mr.  Edison, 
who  is  credited  with  having  recently  invented  a 
machine  for  subdividing  the  light,  expressed  some 
doubt  on  the  subject,  and  stated  that  he  thought 
that  it  was  not  as  promising  as  the  reports  indicated. 
Do  you  know  anything  about  that  ? 

We  really  know  very  little  at  all  about  it.  A  few 
newspaper  paragraphu  have  appeared  on  the  subject, 
and  I  have  been  very  much  interested,  as  everybody 
has.  His  nephew  told  me  himself  that  he  has 
•een,  I  tbiuk,  uvur  two  hundred  lights  ou  ouo  circuit. 
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I  must  say  I  should  like  to  see  it  myself,  and  that  is 
all  I  can  say. 

Mr.  W.  H.  Preecesaid: 

541,  Speaking  of  the  lightingof  a  street  of  1,000ft. 
long,  your  estimate  was  that  forty  lamps  of  fifteen 
caudles  each,  giving  a  total  of  six  hundred  candles, 
wimld  light  the  sti-eet  better  than  one  electric  light 
of  Hix  thousand  candles?  H 

So  my  calculation  comes  out ;  but.  as  I  say,  it  is  < 
so  startling,  and  so  curious,  that  [  am  also  inclined 
to  think  that  there  must  be  some  mistake  some^ 
where.  I  hav»i  gnt  it  nearly  ready  for  the  Philo- 
sophieal  Maijazine.  but  it  is  so  curious  that  I  do  not 
like  to  publish  it  unless  I  verify  it  a  little  further. 

We  will    not    multiply  quotations  further,   but 
simply  state  that  throughout  the  evidence  there 
is  no  indication  of   certainty  of  what  was  then 
termed  the  subdivision  of  the  electric  light.      All 
the  evidence  which  contained  no  uncertain  sound  waa 
to  prove  the  suitability  of  the  arc  light  for  almost 
every  purpose — to  praise  it  as  the  forthcoming  light, 
and  to  contend  that  it  would  prove  to  be  divisible 
and  useful  for  interiors  as  well  as  for  exteriors.  ■ 
Those  doctrines  are  now  exploded— they  were  ex-  " 
ploded  before  the  next  report  issued   by  i^arliament 
of  the  Select  Committee  in   1882.     In  fact,  tbefl 
question  was  practically  solved  in  1870,  but  none      i 
of   us    knew    with   certainty.      Bumours,   fast   and 
furious,  flew  about,  hut  the  incandescent  light  was  fl 
not  seen  by  any  of  the  moving  spirits  in  the  Select 
Committee  till  months  after  the  issue  of  tbe  report,      i 
Fourteen  years  have  passed  since  November,  1879,.fl 
and  what  a  fourieea  years  in  the  history  of  etectrio  ^ 
lighting  !     What  is  the  number  that  owes  daily  bread 
to  Swan  and  Edison  ?    Arc  lighting  no  doubt  would 
have  developed,  bat  its  powers  to  create  an  industry^ 
would    have   been   small    compared   with    those   offl 
incandescent    lighting.       Therefore,     while     being 
thankful  that  the  end  of  tbe  patent  monopoly  has 
cume,  atid    tluit   the  manufacture   is   open   to    the 
world,  we  should  not  forget  nor  be  slow  to  admire 
the   work    of  the    men    who    made    these    things 
possible. 


ELECTRIC  FIRE-ENGINES. 
Most  of  our   readers   will   recollect   that  a  fire- 
engine  worked  by  an  electric  motor  was  exhibited 
at  the  late  Crystal  Palace  Exhibition.     We  think  it 
was  one  of  Messrs.  Siemens's  motors,  but  at  any 
rate  it  was  daily  shown  in  action  throwing  water  to  fl 
the   Palace   roof.      The   idea   seems    alsu   to   have 
reached  America,  though  there  the  prior  work  in  j 
England  seems  to  be  unknown  or  ignored.     If,  how-  ■ 
ever,  the  energy  of  our  cousins  ou  that  side  causes 
more  attention  to  be  paid  on  this  side  to  an  appli- 
cation of  the   utmost   importance  and   simplicity,  | 
we  shall  not  complain.      It   ia  extremely  difRcult' 
to    convince    users    of    any    apparatus     that    im- ' 
provement  is  possible.      They  know  what  tbe  old{ 
will  do,  and  prefer  to  let  someone  other  than  them- 
selves try  tbe  new.     What  are  the  advantages  of  an 
electric  fire-engine,  and  where  might  it  at  once  baj 
useful  \'    Wo  think  the  advantages  very  gi'eat ;   it 
would    be    chei^ier,  would    be  %bter,  would 


I 

I 


woold  work  wilhoat  fire  »nd  smoke,  nnd  be 
qntcu  «fllective  as  the  steam  fire-engine.  It  minht 
wJtb  ftdvantage  be  obtaine<]  for  factories  requiring  an 
cngjne  and  ruiiniug  tbutr  own  electric  light  installa- 
tion, or  for  areas  where  electric  current  could  be 
obtained  from  street  mains.  There  would  b«  no 
getting  up  fite&m,  but  simply  the  puEihing  home  of  a 
plag  into  proper  contact-pieces.  ThcKC  fire  contact 
plags  coatd  be  as  nnmeroas  aa  the  janction-boxes 
in  an  electric  lif;ht  syetcm — more  numerous  if 
desired — and  add  little  to  the  coat  of  the  electric 
mains,  and  interfere  nothing  with  (heir  effici- 
ency. Electric  lighting  is  becoming  so  common  and 
so  largely  supported  by  local  authorities,  that  when 
the  question  of  a  new  fira-ongine  arises  it  might  be 
well  to  consider  the  one  worked  by  an  electric 
motor.  Perhaps  the  difficulty  of  motor  comes  in. 
Some  authorities  use  a  continuous  current,  some  an 
alternate  current,  and  ordinarily  a  motor  will  be 
constructed  for  use  by  one  or  the  other,  not  for 
both;  but  there  are  motors  said  to  work  equally 
well  with  either  kind  of  current.  Therefore,  if  such 
motors  can  be  constructed  of  the  size  required,  one 
obstacle  is  removed.  It  will  be  woU  if  manufacturers 
keep  tbis  application  of  electricity  in  view,  and  push 
what  may  prove  a  most  lucrative  branch  of  business. 


CORRESPONDENCE. 

JuUot  n«aiU  UiMt  both  tw  liHfd.' 


■'•nt 
no(    tie 


.VI.KUTKIC  TRAMWAYS. 
_  _  ^*Uitdoi  f'/r  (ftil"»^*ction  a»  applied  lo 


•■•/  •"•(tarn*  WtimaUi  of  iha  -*-■-  _*  ,     '   — — — noi« 


imtan. 


believe,  llie  opinioa  prevalent  in  England  at  the  time,  and 
so  farsu  I  can  jitdpe  seem*  to  be  so  still.  Onlv  a  few 
noeks  h<;o,  the  Eltdrical  Enginrer  in  an  edilorisi  recom- 
mended the  uae  of  the  conduit  sygtem  for  a  part,  at  lomt, 
of  the  LeedB  tramway  lyKtem.  I  do  not  like  to  eiy  that 
this  siiggeation  was  little  »bort  »f  criminit),  a«  that 
might  be  looked  upon  lis  un  uxngKorAtion,  but  it  would 
not  be  far,  nevertheless,  from  cxpreuing  my  opinion. 
What  has  been  the  experience  of  toe  rest  of  tbo  world 
in  the  mittter  1  The  history  of  the  trolley  in  this  country 
hu  beqn  one  triumph&l  march  from  Maine  to  California — 
or  [lerhapi  I  should  aay  from  Culiforuia  to  Maine.  Tbroagh- 
out  all  tbe  land  there  ia  scarcely  a  town  of  importance  that 
is  not  unlivenud  by  the  peculiar  biizit  of  tbe  piuaing  trolley  ; 
the  financial  results,  needless  to  say,  have  been  equally  satis- 
factory, otberwiae  tbe  system  could  not  have  grown  aa  it 
has.  Five  years  ago  the  trolley  was  practically  unknown  ia 
America:  to-'3ay  one  might  almost  aay  there  M  •CHCel^ 
anything  else;  and  in  trying  to  grasp  tbie  atatement  it 
should  not  be  forgotten  that  whilst  in  England  cmly  Urge 
cities  have  any  tramway  accommodation  at  all,  in  this 
counlry  every  village  hag  it,  or  must  be  content  to  tolerate 
the  ridicule  of  its  neighbours. 

In  striking  contrast  is  tbe  history  of  the  conduit  and  the 

storage  battery.     Here,  aa  elsewhere,  there   is  a  strong 

opposition  to  the  introduction  of  the  overhead  trolleys  into 

a  city  where  they  have  not  previously  had  any,  though 

none  object  afterwards,   as  they  are   then  comiwlled   to 

realise  bow  greatly  the  advantages  outweigh  tbe  ditsdvan- 

tages.     This  opposition  has  resulted  in  the  devotion  of  an 

immense  amount  of  time,  ingenuity,  and  capital  to  the 

perfection  alike  of  storage  batt«ry  and  conduit,  yet  there 

bas  been  nothing  bat  failure  :  occasionally  a  storage  baU«ry 

car  runs  successfully,  extravagant  claims  are  tntde ;  the 

i'ress,  especially    the   lay  Press,  eotbuaeB,  and  then  tbe 

Storage  battery  car  passe*  out  into  that  oblivioa  where 

many  a  storage  battery  baa  preceded  it,  and  the  trolley 

quietly  takes  its  place.     The  conduit  has  been  triod  again 

and  again,  and  tfaougb  run  by  men  of  long  experience  in 

the    electric    railway    business,    it    has    Men   even    lesa 

Buccestful  than  the  storage  battery.     I  know  of  only  one 

conduit    road    now    running    in    tbis    country,   that    at 

i^asbington,  and  that  baa  not  yet  passed  ihrougb  a  winter. 

*"  r^->da{iest  road  is  tbe  solitary  example  of  sii«ce«s  tlutt 

tne  lo  ^^  ^|jg  efJorts  of  those  who  have  pinnenl  their 

pauy  is  J^iii.     WbiUl,  then,  the  trolley  has  proved. 

the  seoud  in  saying,  the  most  extraordinary 

faith  lo  !&•  coitoMliftt  nov'  ^^^  commercial  world,  the  history 

I  think  I  an  Jaarauhnrt  ''  ^  "''<=<=°^''^"  ^^  gloomy  failures. 

wipeew  in  tke  biaton^        t,  i  ^°>I>'i'>^'b  >°  <i>y  po^er  that 

ol  h»riT»J,»no(jj  '  g^f»  hftlt'eiiber  storage   battery   or 

It  is,  iWeforp,  with  all  tfa'^^  dictio3bould   the   conduit   be 

I   protaat  against  tbe  uae  ©p  ftt  dil''  ''"^  ^'■1>  '"'''•'  """^ 

««»diiit   u   tlib   critiftJ    ■;-..    ><.  stati*''"?  '"  ^''"""  "■*'"• 
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THE    DEVELOPMENT    AND    TRANSMISSION    OF 
POWER   FROM   CENTRAL  STATIONS.' 

IIV    PROF.    W.    CAWTHORNR   IINWIN,    P.R.a. 

LECTURE  IV, 

(CtnttiiHfit  /rttm  pagt  i^G  f 

High  autl  Lout  Pnitnrf  .<lgi.teinx—SyiU)m*  of  hydmullc  traii*. 
ini»Hioii  lire  at  two  dlntliivt  typw :  Vint,  ihcro  nro  «yi>UiTiia  wIiipI., 
tor  CDnvoni«nco.  m»y  bo  t<«nit)il  low-proMurtt  aynt«nu,  wich  near- 
voir  itorujco.  In  tlioae  Iho  workine  proNnire  Is  fixed  by  loonl 
cundiiioiia,  iu|«cially  by  conditionii  i)«t«niiiiiinK  ihe  ■■(«  for  ibe 
Tcwrvoir  (ienerally.  Uio  pnwuro  ia  not  mors  Ihiin  400ft,  to 
notlft,  It  in  iho  ro«crvnlr  «lor«ir«  in  these  Byntetnii  which,  mare 
thdii  Kiiyihini;  oUo,  mitke*  them  suitable  far  the  aupply  of  [>owur 
(or  nil  onlinnry  indu«trl»l  purpoeea.  for  driving  fiu:tarieii  or  oleutrio 
light  etntioii*.  for  ln«tanae.  invoh-itiK  k  largo  oonlinuou"  ilomariil 
for  power  oxtoniliiig  over  ooniido ruble  porlodn  of  Uiiio.  Secondly, 
there  Bie  ayAioiiis  which,  for  oonvonienue,  nmy  bo  t*rn]ed  high. 
prcMurc  KyMomB.  with  ncciimulntor  elorut^e.  The  preMuiv  lo 
thcMi  nyoloms  is  uiimlly  7001b.  to  8001b.  |)or  K|Uni-c  inph,  or  1 ,600ft. 
to  l,M0Olt,  of  hcnd.  T)io«e  wyslBinn,  in  which  the  rowiivo  of  onorKy 
i»  llioitod  in  amount,  ure  inoHt  «Hit«blc  for  working  cranw  mhI 
litM,  hydmullc  prewHw,  nnd  ■imilor  tiilermittently  working 
mnohinoi. 


Fio.  20, 

Amoiml  of  Eurrys  Traiimiilltit  in  fijKt  by  Prttmrt-iaUer.— 
The  velocity  of  wuler  in  pipea  cannot  be  mndc  very  ^reat 
wlt)iout  exceptive  friuUondl  lou,  or  without  iiicuninif  dniiger 
from  byiJruulic  shoi'k.  A  velocity  of  3ft.  [tor  JcconiT  u  very 
uoininonly  pormitled.  and,  perhnpa,  thin  might  bo  doubled  wtihout. 
excenite  low  or  riik. 

Lei  d  bo  the  internal  diomolor  of   the  pipe  In  tnehee;  p  Iha 

Iworkinj;  prtaaiire  in  poundii  |>nr  Miuare  i»cti  )  H  the  hood  due  to 
the   piexAure,  no   th*,l  p  =  lytXI  H  ;   i-   Ihe  velocity  in   f»el  j>er 
MKOiid.     Than  the  ^roM  work  trBUHuiitlcil  is  ; 
V.  =  'tPpv  (ool-pouuda  per  tocond. 
=  0-34rf'Hi'      ,.  ., 

or  in  bone- power— 

H.P.  =  mifiH  iP p  i> 

[=  000818  (PHv 
Uuosa  Hoii*«POWK»  Ttt*!i»MiTTKU  Br  Di*rK»«iiT  Maixk. 
Loit-Prmaure  System- —H end.  SOOft 
Diameter  of  mun  in  iachee.                          tirow  h  p.  traiwuitied. 
«     7a 
IS    las 
W     300 
34     BS3 
Higb-Preature  System  ~IVM*iir«,  7S0lb.  per  eq.  in. 
Diometec  of  nutin  in  ioonee.                             Qroaili.p.  traniimltlod. 
3     39 
V          «•> I e«P««»* -■*-•«•  ■«■«•■■•    ■»   «    ■«    •!■•   «*•«•■»  bMO 

»  soo 
13     463 
At  3fL  per  Mcund,  and   with  •  nroMura  of  SOOft..  »»  At  Kurlcb. 
■  l'21n.  mam  would  tnuumit   \Xi  )■-[>..  and  a  '^41n.  miLiri  <iSS  h.  p. 
MiLiiiH  of  ibU  mta  can  be  u*od  with  *unh  a  pre«*iir<-.     With   the 
bi;;h  preefure  ol  TSOlb   |iec  m\iu%  Inoh,  luid  «t  the  trame  velocity, 
■H  ja  Ibe  oase  of  the   Loniloii  hydmullc  |iowor  n'ttem.  a  6ia.  mun 
Intnamite  116  h.p.,  end   a   l^iu.  mala,  if  it  oould   be  aafoty  uiwd, 
*  Howard  LeclurcB  delivered  before  the  Society  of  Arte. 


oly 
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would  trannmil  4Q3  h.]).     The  horse  power  In  groMi  hcrwe^powerj 
without  nllowing  for  lou  in  the  motors.  1 

In  neither  the  hieh.preMuire  nor  the  low-Droteurecyibem  !■  tha 
amounl  ol  pouer  which  can  he  traiinniltlod  by  a  single  main  very 
groat.  Thin  involve*  a  definite  tiiTiilatloii  of  hydraulic  ■yMema. 
They  are  he«t  lulnplnl  fur  drivini;  maobinee  workinn;  only  a 
fraction  of  the  '2i  hours,  or  for  motors  (or  email  jadaelriee  nob 
fCiiuirtng  a  great  amount  of  |>ower.  ^H 

/.au  of  PrrjHUtt  itiir  lo  Frii-tiijii  in  Ihf.  .Viti'iu. — At  a  velocity  a^B 
3tt.  per  eecond  the  Iohh  of  tiretviure  per  mile  nf  main,  du«  to 
friction,  le  about  IHIb.  )ier  wjuure  inch  in  »  Gin.  main  i  about 
Olb,  per  H^uare  inoh  in  a  l*.^u  main,  nnd  about  f^lb,  per  muare 
inch  in  a  24in.  main,  TheHi  Iowoe'  are  inMgnifioant  on  o  nigb' 
pictaure  Eystem.  and  not  very  impoilanton  u  low  picssucc  system, 
with  distances  of  transmission  such  ns  arc  piactlcnlly  atiomptod. 
The  loMos  of  energy  due  to  distribution  in  an  hydraulic  system, 
ujiuit  from  those  due  to  the  pumpinjf  or  motor  machinoo,  at* 
■;')  piiiiili  in  moet  cases  that  they  may  be  diHmiswd  fiuni  uunsSdera- 
tiion  without  sny  very  serloui  error. 

The  following  table  elve*  tfae  low  da«  to  triciion  at  a  velocity  i 
3(1   per  BGcond  |ier  mile  of  main  : 

Dtamnter         . Lou  due  to  friction  |>or  mile , 

o(  main  r-lu  (eel  u(  head~.  .-In  lb'.  |ier  K|.  in.-, 

in  inches.        Clean,         Kncrusted.         Clean,         £niiruBt«d. 

8       ass    70*    15  37    ......    3070 

12       16-S    82S    7-06    1407 

24       7-4    M-8    S-20    641 

For  rnuKh  catoulaUou,  tha  loM  ol  {maBaro  per  mdo  may  ' 
takon  at  li>7,'dlb.  periqiMMliieb.  "nMMroentn^u  loss  |ier  mlli 
reckoned  on  the  working  prenure.  Is  m  follows : 

N'bh'  and  Clkak  I'ifw. 

Diameter  . For  nreesiire  !n  (eotof . 

ininohos.  100  SM  SOO  1,000         i.BOO 

0 36-S    ...    lit    ..     71     ...    3  5    .„    32 

12      IM    ...      6*6    ...    33    ...    l-e    ...    10 

34      7-4    ...      2-8    ...    1-4    ..,    0  7    ,..    00 

With  enurusted  pipee  the  [leroeutuge  loee  ia  double  as  great. 
The  lose  in  any  case  u>  not  very  imixitlant  for  working  prosiuroi 
o(  more  than  .VlOft.  of  head  and  distances  of  tranimisAion  Ukely 
to  bo  nttcnipted.  For  small  working  prtesaros.  or  jfroator  velocity 
in  iho  main,  the  frictional  lo»»e«  become  much  more  im|ioitanEi 
That  !«  one  reason  why  hiuh  working  preuiureii  are  Ailvanta(;eo' 
In  bydraulio  syijt«m8. 

(fyntidtratitmt  anting  out  <tf  (Ac  Strtngth  of  Iht  Pipt*.—Xn 
hydraulic  systems  at  high  pressure  in  this  country  cast>lron  pilMI 
have  been  n-eit,  with  a  peculiar  Hanged  joint  having  two  bolt*. 
Mr.  Ellington 'a  experience  in  London  shows  that  a  main  of  thie 
kind  can  be  nuule  absolutely  light  and  lice  (mm  leakage.  Thf: 
largoat  mains  used  a[«  T)in.  in  diameter  The  working  stress  itt: 
tho  mcrtal,  duo  to  the  water  pnwaure.  it  2,b001b.  per  sqaarc  incb. 
The  mains  are  usually  lcet«d  to  a  water  prcMuro  of  2,S001b, 
per  square  inch  before  laying,  and  to  a  pioMuie  of  SOOIb.  lo 
l,(ilKIIb.  (>ei  tujuate  inch  after  laying. 

J'ig,  'JO  ahow»  at  A  the  (onn  nf  joint  used  by  Lord  Armstrong, 
and  at  B  a  mwiiliuttion  intriKluueil  by  Mr.  Ellington.  The  joint  li 
made  tight  by  a  guttapercha  ring.  The  Hnngca  are  plac«d  in  a 
horirantal  position  in  laying.  Mr.  Ellington  found  that  fracture* 
in  the  pipw  occurred  by  the  breaking  oif  of  ana  of  the  lugR  toe 
the  bolts.  By  placing  the  lugs  n  little  farther  back  on  the  <>l|i« 
the  •tiength  was  found  to  bo  grentor,  f'robnbly  tlie  slij^ht  Ilexi- 
bdity  of  the  pine  line  that  thl«  form  of  Joint  allows  is  aa  impor* 
tunt  olem4(it  in  its  sucoeM.  i 

Probiibly.  (olid-drawn  steel  pipes  would  now  be  used,  if  t! 
suitable  joint  lor  th^m  could  be  devisMl.  Such  pipes  wore 
propoMd  to  be  used  in  a  project  (ubmittod  to  tho  Niagara 
Commisfion  by  MM.  Vigreul  and  Ferny.  For  stoel  pi(>wi  a 
Blree^  of  lA.OOOIb  per  (quare  inch  might  bo  allowMl :  and  the 
use  of  such  pi|io*  would  much  extend  the  ca|iahltitl«ii  of  the 
highproMuro  hydraulic  syslem.  On  low.preMure  hydmulia 
systems  onlliiary  aucket  pi(>ex  cxii  be  unetl. 

Oon'idt.raliont  aritiiig  oiil  of  the  U'lighl  nuJ  G(n^  of  iht  ifitlriliHl- 
inij  Maim, — For  pi|>ee  ot  equal  stiongth,  and  at  a  given  limiting 
vclocit]  nf  flow,  the  wei|jht  of  ninini.  in  dimply  pruiwrtional  to  tiie 
horse  iKiwur  trHiiiiniitted  Uvniie  KO  far  as  Cost  of  mains  in  con- 
cociiea,  the  low  pressure  system  ix  as  tconomioal  as  the  hlgh- 
prmaure  system.  No  doubl,  however,  if  all  ptnotieaJ  Diigencioa 
are  token  into  account,  tho  cost  of  mains  is  somewhat  greater  for 
low  prenBuro  than  for  high  prc^^uic  syvtome. 

Coneiiltralit/n*  ctriniig  out  of  the  Tupe  of  Motor*  DriotH  bu  tht 
/VesmrB-MWtr,— On  hlgh-prosenre  syslerae  the  motors  used  are 
almost  exclusiiely  pressure  enginos— that  is,  molore  with  r«dpro- 
Dating  uluneers  or  pisionn  Such  motors  become  extravagantly 
OMtly  lor   low   worliing   preuoros.       Tlio    gfcal«r    the   working 

Sreasuro,  the  more  conveniently  anil  cheaiily  I*  Uia  power  pro- 
ucad  by  motor*  of  this  I'loss.  Hence  the  Mnaral  adoption  of 
proMuree  of  7001b.  to  HOOlb,  per  Njuare  inw  la  high  pressure 
■yst4tiia.  Tlia  preasure-engine  t-Vpe  of  motor  is  extremoty  cwn- 
venient  for  lifting  machinery  and  hydraulic  presses,  and  oven  for 
rotattve  motor*  of  small  siisc.  It  is  not  ne&riy  n  convenient  when 
a  large  amount  ol  power  is  tn  bo  devolopoil  contlnuoiuly  for 
driving  a  factory.  For  that  purpose  turbloo  moion  ai«  muoh 
betloi.  being  chcujicr  and  more  easily  regulated.  It  is  ttua  that 
■OHIO  of  the  newer  ty[ies  of  tor  bine- such  as  impulwo  turbinea 
and  P'^Uon  wheola — oaa  be  uMd  even  at  prasauras  of  M)01b  per 
Mjuani  inch.  Buti  on  Uia  whole,  U>w-|)ra««ura  rasarvoir  syBtoms 
are  better  suited  to  cnsee  what*  [>Owar  baa  to  be  deA-elopod  by 
turbines. 
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Hi(tti'PiiBtKrn.K  SraTKm. 
Tht  Hull  /Igdmalie  Pomr  SgiUm.'  — ThU  itm  the  finil  nebome 
for  diitribuiinfc   power  hydraiilically  to  mnoy   conriimar*.      The 

^lri^cipal  iiinin  i*  dm.  in  diamolor  and  l,4HA  yitrflB  in  IniiKth. 
'ba  jolut*  waro  iliinicoil  JiiltiW,  wlt.b  h  (futMmrchii  ring  of  tlio 
kind  KonuraJty  uMd  Mnt^.  Tiie  puTiipiiii:  rUiIoti  Ei  Rrniii|c«<l  tor 
four60-b.|i,  eupiiM,  uf  whicb  two  hAve  bMn  «nK)t«(].  Enah  eiigiDe 
delitem  130  i^aUonv  Mr  minule  nt  7001b.  iwr  ntiunro  inch  (imiaur^ 
oo«T«apondinR  to  0.^fle#<KCive  hotae- power.  Them  U  an  nccumii 
locor  iSin.  id  dUmoter  and  -Xh,  ■tcoko.  loodod  to  (SlOlb.  per  iquaie 
inch.  The  chargca  wore  niiglnnlly  inI«ni)od  ho  b«  £ii2  (or  oni> 
cnukft  par  lUinuin,  Hnd  Itiw  inr  nevomt  rntnM  ia  nno  HrHr«boii*t 
Tha  Ot]«irK**  Ar«>  bniLirver.  by  ([uttnlily  of  witter  «u|)]i1ic(l  tM 
iMMured  Tiy  inot«r.  Tb»  iiiiniuiiim  chatKU  i»  £8  {>or  mnubine  per 
annum.  Tho  cbarfce  by  ijuaiitity  of  water  u*o(l  fnn<(CB  from  1^ 
|wr  unuum  for  10  00(1  t-alloni".  or  lc«.  »  £200  (or  1,2»>.000 
colIonB,  wicb  ({icojal  intca  for  tci-cnlov  ituantttlnn.  The  (nllowint; 
■hort  table  will  nWe  an  Mca  of  lh<!  way  tbo  char{>c>  aio 
unutuBtod  : 

Coniumpiion  of  water  Chnrico  iwr  CharKo  pc'  I.OOO 

per  (in  or  tor.  (lunrlDr.  tfnlLi.  i>ii|iplled. 

Caltonx.  £     •.  d.  Shilllnitk 

4,00"  or  iiriditr S     0     0     10  0 

S.OOOUi    Ict.iKXt      S  10    0     1-0 

49.000  to    5(t,f>li0 12  10    0    5-0 

89,000  lo  lOll.OriO  SO    0    0     4-0 

lae.'wotoayi.'joo   „, .    3,$  o  o    a-fi 

209.W)0  u.  .100,IXMJ »)    0    0     , ,..,.,,        S-S 

Tho  cbarire  io  exevtK  of  300, 000  gallons  per  quarter  i*3*o*billiUKi 
per  1,000  galloni.  For  500,000  Balloun  {lor  iiuorler,  25  ahiiling* 
jMr  1,000  u  chiLrK«l  'or  tho  wholn  supply. 

Tht  Limdun  Uj/JruuJie  I'virir  Company,  t — An  Ac^t  won  obtainoil 
\a  1671  for  Huuplyiiig  hydrnutic  power  in  London.  The  ri^hia 
oonferred  by  tno  Act  [cinainvd  iloimnnl  until  mmultntnl  by  Mi. 
Ellington  in  18S2  Tlio  proionl  cninpaiiy  wno  ccmal  il  iit«l  in  IHM. 
Id  18ili  2<i  inllcii  of  ptoMuio  niaiii  bail  beon  Uid  in  lyjniluci  Hti««tfl, 
and  at  tho  p^vienc  tiinu  thnrit  are  nmrlv  (10  niilra  uf  nr^i-vuro 
OftlD*  Thcaw  extend  from  the  Wutrt  Intlia  Docks  ni>'i  \Vup^-iTi): 
n  the  eMt,  to  Keo«ini;tou  ou  Iha  west :  from  Mintiiroot,  nouch 
ef  the  river,  lo  Clerkeitwell  end  Old  itrcot  on  tho  north- 
There  ere  tbron  principal  pumpinK  ■Mtioni-one  at  Falcon 
Wharf,  n  ihort  diatanoo  eoit  of  Blac^kfrlai'*  Brldm  (MX)  lb. p.); 
another  at  Millbank,  Wc<tniliiit«r  (tHXl  l.h.p.);  and  one  At 
Wnppinj;  (l.'JOU  i,b.p.  ^  A  fourth  riljit.loii,  in  the  City.rotul.  ie 
Ib  couim  of  oractLon  (l,dX)  i.h.p,).  Tbe  WKr<(,'u[«  powor  of  all 
the  *tatlonii,  when  ciiiupletv.  will  bts  S.HOO  i.b.p.,  of  whicb  one- 
Ihird  1»  rfckonixl  iw  rvMiriH  power  in  uuo  of  repair  or  nccjdent. 

At  Falcon  Wharf  and  )lillbank  all  tbo  water  I*  tAkvn  from 
tbe  river,  but  it  !■  fi!l«rcd  before  it  !<■  pum[>eil  into  iliii  nininv. 
At  Wapjiiox,  part  in  taken  fmm  the  IjonAan  Iloi'k,  |«rt  from  * 
well.  Alter  aae  by  coiMuuer*  It  Bowk  into  ib«  aewont.  Tho  power 
te  available  for  nav  nljj-bt  and  day  all  theyenr  round.  U  iii  largely 
iMod  tor  tiftiiiic  iiuuihiDery  and  for  ptOHica  and  uumpa.  Tho  ooni 
[Muiy  claim  thnt  it  oan  be  uacd  for  electric  lighting  of  particuhtr 
etitnbliiihmanta  nnd  for  extinKoisbmi;  Hrix.  For  lbu>  loit  pur|iOM 
Mr,  (ireatbcad's  injector  hydiant  oc  hydraulic  intcniitler  I* 
applied.  A  imall  jot  of  water  Irom  the  liighpreopure  inninii  itt 
luada  to  Inteniiify  tho  jirouure  of  a  ]iU|for  jet  drawn  (mm  the 
ordinary  toun  nmint.  A  rti-e  *lre«in  i8  «u  obtaiiiMl  capable  uf 
roavhini;  the  top  of  lii^cli  bulldin)^  without  employinf;  a  &!«. 
«u|cine.  In  189'J  there  went  1,090  machines  worked  by  pronu re- 
water  from  the  tiompiiny'ti  hi^ih  pre**urt>  maim,  convuminv 
6,000,1X10  galloitiii  per  week.  The  ipmntity  of  water  umxI  by  oocb 
conaumer  ia  meMtued  by  a  meter  on  tho  oxhauit-jilpe  of  tho 
tnaehino*  drlron.  [htrkln*on'ii  motor  U  intwc  uiod.  SionionnV 
turbine  niot*r  i*  u«od  to  *oine  eiient.  but  il<  Ik  InacvuniM  under 
Lbo  audden  fluctuation*  nf  diiichar(,'e  whicih  oopni'.  Kenl>  [XHiilivc 
tooter  i«  alM  uaed. 

Al  fBlixin  Wharf  there  nre  (our  miI«  of  compound  putnpins 
unuioeB  piipeble  of  Indictitinit  200  i,b,|).  They  are  vertical,  witS 
one  bit;h  and  two  low  preaauro  cylindc-ri,  and  a  pump  plunjcer 
directly  connected  to  ^eh  pislon.  At  aoolt.  of  pinion  t\icf\  jht 
minute  each  not  of  engine  will  dolivor  240  caIIou*  iior  niiiiiil«, 
at  fAOIb.  per  tquaro  mob  jn-osiiure,  into  thu  iiccniniiliitiii'.  Thi* 
correapond*  lo  VH)  offfjottve  liar»»-power.  A  nine  liuuni'  Irinl  of 
one  Mt  of  eoginae  wim  miide  hi  IHVT,  tho  engine  ruiininK  nl  (-Mn 
■tanl  speed  and  the  ooal  ueed  beiiis  (enbome  tmull  coal.  The 
boilen  are  piovtded  with  an  economiiKr. 

IViiU  of  Hytlraitiic  Pampms  Sngiiit*. 

Total  indieatod  boi-w-powor , 1785 

Piaton  opeed,  teot  por  lalnuie   231  4 

Stoain  piYuuure,  pound*  ]i«r  •qoara  itioli  ,      SiS 

EvHi>oi'ntion(frotn«>iidal'il!Uef;.)per  pound  of  fuel,  pounda      10  JiQ 

Fee<l-w»ler  uor  indluald^d  bonie.txiwer  hour,  pounda. IS  79 

C«al  {ler  indiuated  bone  power  hour,  pounda ,,.. 2  19 

AcuumuUtor  prenuro  pound*  per  aqoare  inch I.Vt 

Effective  honepowor,   cuIcuUted   from   water    pumped, 

allowing  9  per  cent.  lUp  130 

Uaehatileol  efficlcticj'  of  oniflne ., 0*78 

Wat«r  painp«l  per  minute  litalloitf) 2057 

The  en);[nee  conaume,  in  ordinary  work.  3'931b,  of  coal  per 
indioated  hone'power,  which  U  greater  than  tho  roault  given 
■bovc.  in  conaequence  of  tbo  fluctuation  of  upeed. 

*  See  RoblDion,  Pncttdingi  Inditution  of  Civil  Engineer*, 
vol.  ilix. 

t  The  account  of  the  London  hydraulic  anitem  In  taken  partly 
from  a  paper  by  Mr.  B.  B.  Ellii<;:Ion,  Pmtttding*  In^tltiilian  ClvFl 
A'BgiiiMira,  ivi.  jch;,  pAtily  from  tlie  (Ofwrta  o(  tbo  compaojr. 


There  ar«  two  aoi;umulator«  al  Palcon  Wharf,  with  ram*  20in. 
in  dinniotcr  and  SSlt,  stroke.  Each  acoumuUtor  baa  a  capecity 
of  Dtora^  ociuaJ  to  24  horac-powor  houra.  The  6\hm  are  Poimtt 
lilt«r*,  MiMlrueted  bjr  the  Pul*ometor  Company.  Tbe  filtering 
matennl  U  ownursMed  ejionit*.  It  In  clennned  every  four  to  nix 
fioun.  by  reverBin^;  the  direction  of  How,  iind  by  alternately  oom- 
proHioK  and  roleaiing  Ibe  prcsaure  on  the  «pon{|;e. 

Tho  pumpinjt  itatton  at  WappinK  ut  a  more  reuently  cooalraetMl 
and  Ui'gor  atation  than  that  at  FaJcon  Whitrf.  The  water  pumped 
i«  obtained  [nrtly  frnm  n  well  «unk  into  a  Ktvvol  bed.  parlly  (rom 
the  I»iidon  T>ock.  The  puropjni;  from  tlio  woll  Into  a  tack  over 
the  boiler  bau«e  i«  elfecMd  by  low  lift  pttinp*  worked  hydrauUmlly 
bv  tbo  prewure  water.  From  thit  Mnk  It  ii«ia»e*  tliroagh  "  Torretit  ' 
flltcn  conitrucled  bv  the  I'ulnometer  Compftny  to  uridninround 
rtvorvoirs.  From  tnU  it  in  lifted  by  the  coiiden«er  otrcnlatlDK 
■•um|)a  to  another  tank  above  the  boiler. house,  whence  it  I*  pumpoa 
into  the  inoinii.  Tho  rn*orvoir  cniiacity  ia  HOO.OOO  gallont:  T1>a 
Angiue-bouM  oont>tin>t  i\-i.  seta  of  vortical  Inserted  iriple-cxpaniiUin 
uiigJneo  with  cylinders  luin.,  '£lin-.  and  IWjii.  dinmoter,  and  34iD. 
ntrukc.  Kach  pinion  driven  H  aiiii'te-iLOt.in||'  p1unt;er  pump.  wiLb 
ram  -Mn.  diameior.  direct  from  the  crosii-heiul.  The  workini;  atoam 
pTCHOTc  i«  1,'jOlf),  per  »quaro  inch,  and  the  hydrniilic  ptetttore 
WWIb.  |>cr  aqunro  inch.  Each  eot  o(  ongin«  will  dsllt-er  300 
Kalloiif  of  wnti>r  |>or  minute  at  n  piston  apeod  of  2.Wft,  [icr  minute. 
All  the  oyliiidopj  nr«  jaokat«il. 

In  a  bait  trial  the  enciiiM  are  nluted  to  hnvo  worknd  with 
14  lib.  of  iteam.  and  I'iTlb.  uf  Welsh  coiil  per  indioulod  horae- 
powor  bonr.  The  water  poiuoa  ftom  tbe  pumpr<  to  two  occu- 
niolatora  with  rami  20in.  diameter  and  23ft.  utrokt-.  Olio  of 
the  accumulatora  bi  loaded  to  a  alightly  hctvier  piouurc  tbun  the 
athpr,  tio  that  one  aooumulntor  ilaai  a  little  in  advance  of  the 
other.  The  more  heavily. loaded  accumulator  automaticnlly  ihuta 
r.-(r  ilcnra  when  nt  tho  top  of  it«  ntroke.  A  |;ock1  dii»i'ri[ition  of 
iheiiu  works  will  bo  found  in  Enijintfrin'j  for  January  '20,  \x'X,\. 

OhiiytA  /or  /VftMuir.i«i/fr  /or  Pomtr  Pnrpotji  —Tbo  Londo» 
Kydraiilic  ConipHny  innke  a  mlnlicnra  char];D  of  I'l.  &■  per 
qonrlor  per  mochinih  Fur  conauiiiera  uiiing  morci  than  3,000 
(fallonn  per  (juarter,  there  are  gnidaated  ohargee.  of  which  tbe 
following  abort  table  givw  u  aample  : 
fJallon.  uaed  ^.,,^^ 

£    a.    d. 

I    n  0 

3  10  0 

50  000         12  10  0 

100  000            ..„ 30  0  0 

2OU00O         ,.,.: 31  5  0 

800,000         „ 43  10  « 


per  <|uarler. 

3,000,  or  under 
10,000 


Coat  of  proaau  re- water 
|ior  I,(M)OtcalhNiB. 
ahilUoK*. 

H-3 

7i) 

6-0 

4« 

3 1 

2-8 


For  an  oxceaH  over  300.000  gallons  |M)r  qunrter  i*  oban>«d  nt  3«. 
|>0C  1,000  Kallona,  Conaumera  oi-iiiu  maro  than  500,000  i;allona 
|>or  quarter  mo  ehnraed  2«,  |ior  I.OuO  gallana  ull  round,  Ratee 
Acn  fuiLhoi  foduooil  for  hIIII  lai){i>r  ijiinntltioa.  and  the  minimum 
rale  I'  !*•'>•<    {lOr  l,0(NI  pillonii. 

With  t>b»w  i^)iar|j^  l.liii  Ciwt  ot  power  (or  lliH  kind  of  work  for 
which  an  hydruulic  eydleiii  in  bent  Fiiitfl  i«  mu:iI1.  Tbua  il  Im  often 
lea*  than  one  farthing  per  Con  liflcHl  50ft.  Un  tho  other  hand,  it 
in  neceaaary  for  thi?  purfiose  of  tliii  trciitiac  to  conaider  tbe  coit  of 

Slower  diiitributed  by  diifeicnl  motboda  on  aomo  •unimon  baaia 
t  i»  nlinoat  unavoiiinble  to  tjvkn  tho  coat  of  [mwor  exerted  COH' 
tinuoLialy  thiouf{h  tho  working  dny.  If  tho  coat  nf  |>ownr  aopnlled 
by  the  ilydraiillc  Power  Coiiipitny  ia  ri>ckoii<il  for  imicnloiui 
wurkitit;  3,(101)  huuiti  uor  year,  then  thu  lukI  la  turgur  than  thai  of 
puwHr  ubtniiied  in  otiier  way»,  The  i:oin|>aiiion  uf  Ihe  cu^l  ao 
reckonird  U  inslruclivc.  although  it  may  bu  in  lairiieaa  iioiiiled 
out  thut  Mr.  EilinL-toD,  in  Ids  [inpor.  atatod  that  he  hoa  never 
adrocnt«d  tlic  supply  of  jiowcr  for  cuntlnuoua  driving  onginoa  Co 
any  latjto  oitoiil^ 

To  ohtAin  oiif^  circcLifc  homO'iHiwcr  dtiiiiig  3,0'KI  hour*  )ier 
annum,  iillowinK  nii  tlliciiiiiey  ol  yO  |ier  cent  in  the  motor,  437.G0O 
f;alloii*  of  w»tvr  arc  rctioireil.     Hvncc,  «  coiifiiimer  taking;  50.001) 

t'allun*  |>er  ijuarler  would  get  the  cquivnlunt  of  0157  effective 
lorse  power  lorS.OOn  boan>,  and  would  pay  for  ic  at  the  rale  of 
i.'l09  (lOr  horse  power  [«r  annum.  A  coninmer  taking  300,000 
K'lllons  Iter  quai tor  would  got  tho  ci|uivnlcnt  of  2  743  ellDclite 
honepowor  tor  3,WM)  houm,  nnd  would  pay  at  Ibe  rat*  of  £62  uor 
ciToctlve  horae.power  per  annum.  A  contnmer  UkliiK  BOO.wO 
tfollona  par  quarter  would  get  tho  M|nivnknt  ii(  4  573  elTeeliv* 
liorM'POwer  for  3.000  hour*,  and  would  jniy  at  the  rate  of  £4X.  IS*, 
per  ofliMtive  hur«e-|)oa*«r  per  annum  It  muat  be  remembered 
that  this  ia  tbe  coat  for  pleasure  water  only,  und  does  not  include 
tneter  rent  or  Interoit  on  the  cost  of  tho  motoni, 

Tht  Littrjioul  /lyilfiitilir  SitpjJ!/  Sgiitm.  —  lti  I,iver)>ool,  pn««ure- 
water  from  thf"  town  iimina  was  usc.l  for  working  bydraolic  cranea 
na  early  aa  1W7.  From  an  inteiestina  lAjicr  by  Mr.  Joocph  Parry* 
it  appeura  that  tho  uae  of  hvdraulic  jxiircr  in  tliia  way  mode 
itory  alow  progreaa.  In  1877  the  immbor  of  hydraulic  machines 
■upplied  Irotn  the  town  raoine  wna  as  At  the  jiri'Hcnt  lime  the>e 
nro  IG2  machine*  worked  by  water  fioni  ilio  town  maim,  oon- 
aumlng  12n.<KNI,()(N)  ealioiia  per»nniiin.  Taking  the  ni«»n  presaare 
at  70lb.  |ier  wpiare  inch,  ibi*  ■«  e<|"i>ntent  to  112,710  effectiva 
liorM-power  bour*,  or  to  27  effective  horn  power  fur  3.000  bouta  in 
the  yeBr~a  rather  inrifpiifioant  amount.  The  average  charge  tor 
workini:  &  goods  boiat  la  £13  per  hout  per  annum,  or  only  lOd. 
per  hoUt  per  day  a  small  coM-  («t  the  convenience  alfi»ded.  Tho 
charge  foT  water  is  7d.  por  1,000  RallCina.  Al  tJita  nU*  the  eharsa 
1*  equivolont  In  £120  por  effective  liors«-pawar  per  year  of  3.000 

•  "T1ii>  Siip[i|y  of  Power  by  (Vwmor*  from  the  Public  Maine" 
PrertfiH>t^^  Inrtilutiun  of  Hcchunicnl  Kn^ineov. 
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liour*.  Bipemimnlauu  Ihequantity  uf  water  ii«e(l  by  (onie  lioi*M 
•howid  th«  coat  to  amount  to  from  M.  to  lOit,  |wr  ton  liftwl  SOft. 
ThoFD  in  bIbo  in  Livcr)>ciol  a  hiKh-iii-cuuTc  nyatem.  which  is  to 
bo  oxtondod.  Gx)wrimant«  witii  nomo  holula  worked  on  thii 
■)->toni  ihowcd  Uia  cmI  M  b«froni  l|d.  to  S^d.  pee  ton  lifted 
nOlt.  Mr,  PArry  ooiuM  U>  (ba  ooocluKioii  tliftl  lioiM'H  war  hod  from 
tho  town  mitins   oobI    morv   than    Lboao   on    tli»    liiuli'tirciwui-* 

Spitito)  wbea  t'ln  churga  far  vtit«r  on  the  high'presaui'B  ■yflt«cii 
OM  not  exceed  !v.  pec  1.000  trsil<in>- 
TA*  BfrjHiiiySnjri  Hyimulir  Fcieer  Hj/'il'm.  —  ln  BinrjiiiKhiun, 
u  In  Liverpool,  wnter  hui  been  Biipplitxl  from  the  town  iiuiin« 
t«  work  lifts.  Id  1888  t,lio(«  were  61  lift*  and  hoiit*  thiii  vrorked, 
using  80,000  if«Ilon»  per  d»y,  ^nd  yielding  to  the  Water  Com- 
mittee of  the  rorporntlon  Aliniit  £1.IK)0  a  yenr.  .Since  thnt  time 
a  hjffh'pmiiiiro  xyKtein  hw  been  onnipil  out.  which  hiu>  the 
peeullantinji  Itiui  it  belont,'*  to  the  ror|HiriiUoi>,  Miid  thnt  the 
pum|iin(;  i*  ilono  by  ipH  enuin«.* 

At  the  |>iimpin|C  ntalion  thece  are  three  leti  of  triple  hydrauiic 
I)uin{is,  workinj;  to  ■  prouare  oJ  TSOlb.  per  Miiia™  inch.  Tliwe 
are  driven  by  thrlMt  Otto  ew>>cnt>l'iM.  nomlnnlly  12  h,p..  20  h.p  . 
And  20  b.p.,  but.  cMpable  of  ()eveti>)il>i|;  mi  ngf;i'<q;ate  of  about 
100  h.p,  Oritlnnry  liKhtiiiK  K"»  in  udwl.  The  pmn]*  dnHvor  into 
two  6iii.  ni«in(i.  There  are  two  ncc-iimnlnlom,  with  20iii,  ri»iii»  nnd 
2()ft.  stroke.  A  irninll  Itrolhi-rliood  online,  worked  by  the  prMRure- 
WAter,  is  Diwd  in  itnrtjnK  tlic  gof  oDgincs, 

Manr/ifAirr  Hi/druulir  Poiaer  Supplj/.  —  At  Mnnohester  n  com, 
bEneil  ffliemu  for  supplying  olectrioitv  and  hi)[h  prc"sure  wnter 
!*  being  mrricil  out,  A  proHuraof  l.bOOIb,  per  Mjusro  Inob  iri  the 
bydrnulic  ■ysLoin  is  to  bo  luiad.  It  is  hopod  that  there  will  bt> 
eoonomy  in  worhinK  the  eleotrlolty  nnd  pr«««ure-irnt«r  aupply 
from  the  uiine  itAtion 

UnV  VRKMirRC    HrDRAI'Mf  SVSTIMS. 

Tilt  Zurich  tferi-i— The  Zurich  inilallalion  n  ■  cnmplei  nnd 
^'ery  Intereslinc  one.t  it  was  tbo  mrliest  etsmplu  in  Swiu^iirlHiid 
of  the  application  of  hydroulic  power,  partly  to  pump  a  tupply  of 
potable  water,  partly  ta  furnish  motive  power  from  the  nomo 
central  station.     It  ha*  grown  gradunllv.  and  of  laic  ho*  been 

Srcatly  extonited,  ]t  coi&prtMS  macJiinery  drtvon  by  turbine*  for 
irntshlnj;  (a)  a  wat«r  tupply  to  the  town  o(  Zuiieh  ;  (b?  ii  supply 
of  motive  power  tr>[isiDitt«(l  by  wire  rO|ie ;  (On  supply  of  moiivo 
power  IrnnBuiitMHl  by  pomparBlivoty  low  pre«ure  wnlitr  from  the 
tovn  mains:  If')  a  supply  of  motive  power  transmitted  hy<Irau- 
tic&Ily  from  a  special  reservoir  at  eompolntively  hiah  preenurc; 
U)  an  electric  central  station  also  driven  by  wat«r  power. 

V^'hen  the  works  wor«  fint  otlablUhnd  the  water  supply  of  Zurich 
waa  obtained  Ifoni  »  fllw*  In  the  bed  <if  ihe  River  LImvnat,  near 
It*  exit  from  the  lake.  This  water  wnn  pumpeil  by  turbine* 
ef»ct*il  a  llttlo  further  ilown  stream.  There  beinj;  surplii"  wHlar 
power,  a  tKlodynamic  transmission  wu«  erected,  and  part  of  the 
motive  (.lower  was  distributoil  to  factories  alonu  the  rivvc  p-idu  In 
]8S4  the  quality  of  the  water  wo*  found  to  bo  inferior.  After 
extensive  in tmu nations,  it  wo*  decided  to  obijiin  a  now  supply  of 
ipotable  water  from  an  Intake  In  thn  Inkc,  .^nd  to  use  tbo  old  water 
'mppily  for  motlVD-pownr  piir]M»:i>i'  only. 

Me  fall  avallnbin  In  Ibo  f.lmmat  ul  the  pamjilni;  station  end  Ll>o 
avalhtblo  volume  of  flow  are  tm  follows : 

Tolumc  of 
wat«r  flow 


Fall. 

Feet. 
i-wat«r  level  In  eummer     't'93 
..        ..  ..  8-20 

H       ,.  winter    1010 


tiroes 

Injr  in  the  ^S* 

river.  "■'^■ 

c.  ft.  per  MO.  H.P. 

....  aaS  1,300 

....  i.eeo 1.570 

.,,    I.OM 1,280 

Ttw  tfleotivfl  power  delivered  by  the  tinbinee  in  the  river  in 
>  follows : 

H.P. 

For  inimplnff  filtered  potable  water 2,^7 

Supplytti*  motive  power  by  prowuru. water  ...     I'Jti 

Driving  the  wire-n^  trandmisaion '£17 

Supplying  hydraulic  motive  power  for  eleetrlo  light- 
iecatation W 

Tot*l 1,038 

There  are  two  reserve  steam  en Kinui  of  SOO  Lh.p.  each,  to  pro- 
vide for  a  deficiency  of  water  power. 

At  the  pamping  station  there  arc  «l(>ht  prassnre  (Jonvol) 
turblnos,  working  up  to  from  D6  h  p,  to  100  h.p..  MicordlDf;  to 
tho  Miete  of  tbu  river.  There  are  also  two  newer  turbine*  of  about 
IT5h,p  eaub.  The  turbima  have  vertloal  •bafti),  and  each  |i«ir 
drives,  by  berel  wheels,  a  common  horizontal  shaft,  which  run*  at 

■  SO  revolutions  per  minute  in  the  ease  of  the  earlier  turbines,  and 
Isi  Be  rervlutjon*  per  minute  in  the  case  of  the  two  last  erePied. 
rFrom  these  ibafls  a  hnnBontal  mam  ■haf^.  328ft.  in  loniith,  and 

■  running  nt  100  ravnlutlona  pnr  minute,  t*  drown  To  this  main 
■haft  any  of  tho  pam]*  may  be  coupled.  The  earlinr  turbine* 
eoet,  with  Kearine,  about  £)3  per  hoieC'power,  the  two  larger 
tnrblnoe  about  £1  per  horse-power.  There  are  at  present  In 
operation  teveo  eeU  of  horiaontal  double  autlni;  Cirvrd  potDc* 
The  tot«.l  uumpinc  npaoity  is  8,143.000  Kallona  per  day.  The 
water  fur  driviDfr  tfie  turbines  is  obtajnod  by  a  weir  in  the  Limjnat. 
which  duviatn  the  water  inio  a  oanal  Inrmed  by  a  longitudinal 

,«mbankment  in  the  river.    Sluices  divide  the  boadTece  ohannel 


*  See  Snpiintnng.  Fabruaiy  1^  IN!r.'. 
LtSM  Proller  nn"Tfii)  Zuiioh  Watxr  Supply  Power  aiid  Electric 
To(ltt>"    tr«tfi4i«y  Institution  Civil  UtigmMra,  vol.  cil. 


from  It  tail  rnce  diunnel   formeil   in  »  similar  way.     Tho  pump* 
■apply  tho  (ollowinj;  reeenoirf  ; 

Ilei|[ht      . — (.Bfmijityin  c,  ft.-^ 
above  p,.„„„.         To  be  in- 

pum|«.         l^«""»'      cr«wed  to. 

Uw  level  IM    .  ...  aj.s,o00 — 

Intermediate  level 300  6H,5no  .,    .    UI.OOO 

Hiilh  level <8S  10.600  21,190 

Rotocvoir  for  high  pieMue  power- 
wfttor- 583....    353,170  529.000 

From  the  town  mains  water  b  nuppUed  to  work  IM)  imiill 
motor*.  The  total  power  thus  supplieil  in  about  is'  h.p  ,  and  iitt 
cost  ii  about  4*td.  per  horsepower  hour.  The  priuciuil  enpply 
of  power,  a|*rt  from  that  distributed  by  wire  lope,  is  oblamod 
from  prtssiite- water  obtained  from  the  old  Limmat  iiltet'bcd.  and 
pumped  to  the  Hiieoinl  hljfh  level  tcsnrvoir.  This  water  is  puni^icd 
chiefly  during  the  nii.'hl-  'Die  leMrvoir  In  about  S.lNNift.  from  [lie 
pumping  station,  and  ie  "upplieil  by  an  ISin.  main.     The  dCFci'livo 

Eressurv  at  the  motors  is  nbout  I'Mt..  imil  I'le  diitHbutlnt;  mHiii« 
avo  an  OfCgregaie  length  of  )Q,OIX)ft.  The  clMrgo  for  ihi"  piMxero, 
water  for  power  purposes  varies  from  0  6  pence  per  horse-iMiHor 
hour,  wlion  at,  least  .W.OOO  horsepower  hour*  are  taken  in  the 
vo».r.  10  I'iS  imiion  \wr  horse-power  hour,  when  less  than  HOiOtXI 
liorse- power  hmini  are  taken  in  the  year.  For  .^,000  worhinK 
hours  in  the  yciir  the  cliHrgo  i»  fiom  £7.  lOs  lo  £10  [icr  horse- 
power per  nnnuin  The  water  sujiplied  in  this  way  now  amoiiiiLt 
Co  42,380.000  cubio  feet  per  annum,  yie),din|,'  alto^otlior  aliout 
900.000  horse, power  hours.  The  total  reonpU  are  XI.IMO  per 
annum,  or  I'OSd.  [^e^  1.000  Kaltons. 

Kwlii(Ui  this  lupply  of  prcsiutc  water  to  various  consumers,  the 
eleu  trio  Station  ik  onllnnrlly  to  bo  driven  by  pi  est  u  re- water  from 
the  same  hiKhlevel  reservoir.  For  this  purgMMo  two  iuipuUo 
turbines  of  lAoh.p  ondi  have  been  erected  for  diivlnif  dynamos, 
and  two  amallor  turbines  of  30  h,p.  drivinif  iMiciiintf  dynamos. 
Alternatively,  if  the  supply  of  pmeure  wnt(<r  fniU,  ihedynamosctin 
be  dtivon  by  the  river  turbine*  or  by  the  reserve  sluamenginee, 

Tht  Hydratdic  fVorh  ai«f  SyUtm  of  Hj/draulk  Poii/tr  Supply  aC 
(Jtntra. — There  is  now  in  operation  at  Geneia  one  of  the  most 
remarkable  hytiraiitiu  [lOwer  station*  in  the  world.  Tlin  water  of 
the  River  Rlioiie.  omt  the  |>oint  where  It  Hows  out  of  Ijtko  I.«man, 
is  employed  to  drive  a  number  of  large  low  preuurv  turbines,  jfivluj; 
o  total  of  4.500  effective  horse-power,  Thcxe  tuH>ine»  puniii  pure 
water  obtained  from  tho  lake  into  two  lystems  «f  mnin*.  The 
older  of  tliese  termed  the  low-pressure  sy»iem.  the  pmsure  at 
the  pum|«  imng  IflOft.  to  'JOOft  ,  i*  an  eiloniion  of  a  previously 
existing  ryslein  of  main*  used  for  supplying  potable  water  to 
the  town  of  CEeneva.  Although  some  of  ibe  wat«r  pumjivd  Into 
this  system  is  used  for  power  pnrposn.  it  is  uhiefly  intended  to 
supply  water  for  domostio  and  muniei|>al  purpoeCH.  The  second 
lyslem  of  mains,  teemed  tho  high  pressure  syatem,  tho  preuure 
ut  tho  |>umps  being  400ft .  supplies  [lolAble  water  to  some  distiiut* 
not  reached  by  the  low-pieenutc  lyitem.  but  il  is  sitecially 
intendwl  to  nITonI  a  Hupply  of  wuler  for  molivo-|>owor  puriKMO* 
to  the  entire  nrea  of  the  town.  Tlic  demand  tor  water,  both  on 
tho  low  nnd  high  pre«*ure  sj'stein.  i-  h  lliic-tntitlnif  dnniHiid  — Urge 
during  the  dny.  and  very  smnlt  iliiring  Iha  niglit,  Heni'O.  if  tlie 
lurbinee  in  the  Rhone  were  employed  solely  in  pumpinu  intd  the 
mains,  they  would  not  bo  continuously  working,  and  a  large  |>art 
of  the  water  jxjwor  of  the  ithone  would  be  wasted.  To  meet  this 
difficulty,  an  im^iortant  storage  rcsonoir  has  been  constructed 
at  Bemingn,  about  four  kilometre*  from  tloneva.  The  turbines 
pump  water  u]>  to  thix  reservoir  ul  night,  and  at  timea  when  tho 
iletnnnd  for  [wwor  for  oli>er  pniinwes  i*  inaiitlieieni  lo  keep  them 
fiilly  omployi-d.  Tho  encigy  ilerived  from  wnter  flowin);  lnwk 
from  tho  Boisingea  reservoir  through  the  high- pressure  syal^ni 
represents  part»  oE  tho  water  [lower  of  the  Khone  which  would 
ncociinrily  have  li«cn  wasted  if  this  meeno  of  storage  liitil  not 
bonn  provided, 

Tho  works  BtUenova  have  been  gradually  dovolopod  under  speoial 
lornl  co'idil.ioiis.  In  spite  of  natural  and  jwliticul  isolation,  manu, 
rni-'turini-  indust'ice  buve  for  cenluiii*  llouiiihod  at  Uoncva.  That 
they  diiTeo  is  jMrtly  owing  to  the  liict  that  cheap  water  iiowor 
could  be  obtained  by  simple  fi)rni«  of  wat*rwhuel  placed  In  tho 
ample  and  rapid  Rhone  dowing  jAi-t  the  tuwu.  An  induatrial 
quarter  gacheied  ilong  the  banks  of  the  river,  anil  fiicl<iiieH  were 
built  oven  in  tho  stream  itself  As  the  (lopnlB'.ion  inureiuMMl  a 
water  supply  was  rM[aired-  The  smnll  oquwiutrta  of  spring  water 
lieranio  insufllcient.  and  further  recourse  was  had  to  tho  motive 
IKiwer  of  the  Rhone.  From  the  boginninfi  ef  the  eighteenth  oentury 
iivHt«rwheol*  placed  in  the  Rhone  pumped  a  water  supply  into  tbo 
town.  Then  arose  antagonism  to  the  ti  til!  nation  of  the  motive  power 
of  the  Rhone  which,  for  two  (Miiturie*.  hindered  tlie  progreas  of 
iodustriAl  enterprise  at  Geneva,  and  thrwilened  at  time*  to 
dcairojr  tbe  exieting  industries.  Tlie  propertim  of  ri|iarin<i  owner* 
on  the  abarM  oi  Lake  Leman  were  from  time  to  time  injured 
by  tho  rising  of  tho  lake  level.  It  was  not  unnatural  thnt  the 
landowner*  should  attribute  tbo  disoslrous  inundations  from  which 
thny  suffered  to  tlwi  obstaclea  created  al  ilio  outlet  of  tho  lake  — 
tliHt  i".  to  the  bridgee  and  buildings,  and  csjiccially  tho  faclariee 
anil  walerwheel*  in  Geneva.  Com|ilaUit*  wore  adatou«cd  by  tho 
Canton  Vend  (A  tbe  Federal  (Jovornmoot  at  Borno  of  dama)^ 
caused  by  tbe  worka  at  Geneva.  Then  aro*e  n  <.|ueatlan  of  arrange- 
ments neceseary  to  regulate  the  laku  level,  and  to  facilitate  in 
time  of  flood  the  diBohatge  of  the  water.  From  187G  the  projeut  of 
utHiaiog  the  motive  power  of  the  Rhoae  t«ok  a  new  magnitude 
and  importanco  from  the  eombtiMtion  with  it  of  plans  furregu. 
lallng  tlie  level  of  Lake  Leman,  and  ao  ending  o  long  and  bitter 
contNTerey. 

AnMber  h>CBl  oiroumttanoe  had  great  tofluenoe  tn  detocmi^ViML 
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the  ultliDAle  torui  ot  the  projcri  for  t.Iio  uMlInntinn  nf  Lhe  motive 
Iiowor  oi  ilie  Kboiie.  In  ISTI.  rolonol  Tnireiiiiii,*  t.lie  H<it-in««r 
Dndar  «bof«  dirrxTtion  the  prot«ia  works  Im\«  bv«a  uunstruoleil, 
hftd  applied  to  the  Town  Council  or  U«ii«ra  to  [ilaoeBiDBlI  prenturo 
•nitiDw  on  Iho  inninK  of  ihe  tJien  exiottriK  lnw<piwiiura  vatcr 
BUpply.  Tho  [linn  of  obiniiiio^  inoljvo  jiower  in  uxi*  way  proved 
w>  ncccHiruI  nnd  ranvoniiMit  llint.  in  IIMO.  ihorc  wore  111  motor* 
at  work,  mlng  M.lllHl.wn  cubic  foot  of  wnUr  annunllr.  and  p*}in(; 
a  yeaiiy  rental  Uir  |«)wer  ««lor  of  i:2,(NJ0,  Tho  coM  of  lh«  powof 
Bit  ihM  tliiio  14  i.'utieiiini'ni  wui  at  lh«  riiM  «(  £30  Ui  £4H  IKir  liorre- 
power  i^r  yiMv  ot  3.0U0  workloe  bouni. 

Id  1S7s  a  privato  ftioi  iuIikI  [1i«  i!oiio«*niin  of  a  munoiioly  of 
tht>  motive  power  of  Ibe  Rhone,  at  Genovn,  on  oonditjon  of 
Mirving  out  work*  neoa*«ry  for  (ncilitatinjt  the  diichnTKo  from 
the  lake,  and  lOKuUtinij  the  lake  lovoL  A  Mmilac  offer  wa*  made 
in  1>S1-  But  Ihoto  gmw  up  a  ftselini;  that  ouch  work*  *liould  b» 
camod  out  by  uud  for  tbo  profit  orthu  lowri  i[»el'.  Finally, 
alter  many  xludien  the  Mmtrart  wm  nWwt  by  the  Manioipality 
ia  IHS3  to  U.  Cliappiiiii  t^i  <ioi»-lruct  under  thwr  direction  the 
present  worka. 

ThtHe  work*  hnv«  nmi,  altot-ether.  £2*3.000.  Of  thta  nini.  a 
fnction  hu  boon  iiald  by  ownora  of  land  on  tho  ■ham  of  the  take 
and  part  hai  bcvn  t>x|ic>ndod  in  conatrnctinir  oew  aawera  r)x|uirod 
in  conaoqucnce  of  the  alteration*  ot  river  level.  Deducting  thane 
ItMM.  the  oMt  of  utiliaiDK  tho  motive  |)ci««r  ot  the  Khoiie  hM 
alreeriy  amounted  to  nearly  £itK).iMO. 

Tbe  Klieme  indndcd  tbu  vliwriTiK  awuy  of  all  obBtaclei  lo  lht> 
(pee  flow  of  the  rivor,  and  the  ttiviiion  of  tlie  river,  by  n  loiivi- 
tndinftl  cmbnnkmcnl,  Inlo  two  uoition*.  one  forming  n  iiondrnee 
to  the  turbino*.  Fij;.  SI.  the  olhcr— which  wni  •tmielilonod  and 
deepened  — famtKiK  nn  outlet  for  tbniuriiluH  water  from  tbe  tnho. 
Between  tbe  two  diTifiom  of  tho  rEvur  bed  are  movable  «tui(.Mif, 
which  hoop  u^i  Ibu  water  iti  tho  hunil  race  cbannnl,  or  diufbarfe 
Mrplu*  water  into  the  tallnicv  (.'haniiel,  acconiing  to  tho  condition 
of  the  lake.  The  iRheriie  ul»o  included  a  oomplcte  roconatruction 
of  the  oW  putnpinic  aystem  for  the  low-preaaure  water  aupply.  tho 
creation  of  the  now  ayetem  of  hif(h'na(aurn  water  aupply,  and 
the  proviaion  ol  motive  power  by  bydraulin  trans  en  laalon  to  thu 
fnduatriea  of  the  town. 

Tht  lAM-PrrJunrt  River  T.iifimM.  — Tho  turWne  and  pnmp 
houM  la  placed  at  thu  oml.  FI^.  81.  d  tho  left-hand  cbnnnel  or 


urtnnoed  ro  that  over  orio  aeuiioin^lB  tbo  oriBcee  o|>en  verttnelty 
on  un  niiniilnr  ptano  surface,  aiiit  over  ibe  other  acmicirrfo  they 
o|«n  horiiUDlally  on  a  cylindiical  ^iirfapc  Kacb  ring  of  paioacnM 
lina  two  retfohulnit  aurncea— one  n  remii^irrlo  annular  plate  (or 
tbn  orlflcai  openlnc  vertically  :  one  ii  somi-eylinder  (or  the  n|icainge 
Hbii'h  Hr«  boritenlal  Each  »1nic>e  can  b«  fully  opened  without 
i'llprfurin^  with  ibn  o|ienln>;s  oorrcti ponding  to  the  oifaM-.  The 
dluiccB  are  worked  by  gi>arii>K.  Tb«  turbine  wheel  in  ot  uasl  irOfl. 
in  Iwohnlvea  It  has  wheel  ]iH>«ai:OT  correeponding  to  iboee  in 
tbo  dialritiutor. 

The  vortical  aupport  ot  each  turbine  conaltta  o(  a  Hxod  wrouKht- 
Imn  pillar,  cnrrylntc  at  Ita  loi>  a  steel  itep  for  the  ptvot.  and  a 
iileel  rovolvinir  hollow  abaft  tinoi^n)[  from  the  crirot  at  the  top. 
Tbe  pirot  it  6iri  dUmelor.  A  <ir«iik  at  tho  top  of  the  ahatt  drjvae 
two  (iirard  lioubleanl inu'  punipi'  placed  at  rij(ht  anjiloa  (rom  » 
iiinjtio  Etankpin.  Tbo  'limid  piiniii  oonabtla  virtually  of  two 
pluntter  ]miii)H  placed  end  to  end.  tbe  ■dvaiic«f[a  beiaj[  that  the 
■tiifflnit-boiot  for  tho  (jungera  are  ocoemihle  and  thorn  la  no 
internal  (lackini;.  The  two  purapa  diachanta  into  »  >ln)^a  *ir- 
vewel  placad  betM<een  them.  Tho  diamclor  of  tbe  pIunt;or«  of  tlift 
low  pr«e«iip*  pivinii*  i-  14111.,  that  of  the  liiKh  presiure  puutpa 
1  08It.  Hiid  OBSfi.  Tbeattuha  i»  :i-«l(i,and  the  m«in  velocity 
IStSft.  per  minute.  The  valvi-«  arc  rioK  lalvo  with  leather 
(acca.  The  htghprcfuute  pumpn  ifupply  inaiiia  of  VUin.  diameter, 
and  of  aiin,  and  IBin  in  tho  other.  The  lo»pr«Muro  pumtia 
•iipply  TWO  malni  ol  Ahn   diameter. 

f  Tie  bt  eontiHiud.) 


LEGAL    INTELLIGENCE. 


POLLABD  V.  RUST. 

In  tlio  yuocn'a  Bench  Divixion  on  Monday,  before  Mr.  Juelioo 
CnvB,  fillinit  wllhoill  n  jury,  theoaev  o(  Tollard  i'  ItuBt  Coma  on 
for  litHirinh;.  Mr  Edtvartl  ttrnv  wee  criunvcl  (or  the  plaintiK  and 
Mr.  \Villinm  Willi"  itipioontea  tho  defendant, 

Mr,  Brajr  aaid  llii"  waa  an  action  lo  recover  lll.Xin.  6a.  Sd., 
twotbirdaof  ll.o  euni  of  £'2,0(H>  bonua,  which  tbe  defendant  wae 
ulltii;oil   to  bnvo  rocoivcd   ((oiH   Mr.  Cliarlo)  Langdon-llavlea,  on 


Flu.  ■-*!. 


hond-nice  The  turblnea  are  of  310  h  p.  each,  and  14  groujie  of 
turbines  and  pumpe  hai-e  been  erected.  Four  moio  icroiifw,  of 
Bomewliat  greater  power,  aie  expected  to  he  erected  witbin  tho 
next  live  y«»T«.  Tbo  turbine*  are  .louvsl  pruMure  lurbin«(i.  odd- 
atrueted  by  Mm^rr.  KHcber,  Wysa,  and  Co..  of  Zurich.  Thoy  have 
vertical  Bhafin  nud  eauh  turbine  driiea  ftom  a  crank  two  huri- 
tontal  daublo'Bctint;  (iiratd  pumpa.  placed  at  right  nntttea. 

The  head  at  tlio  tuibinea  varlca  from  5*flft.,  when  tbe  river  ia  in 
Bood.  to  r,^-14(t.  H-h«n  tho  volume  of  flow  la  amalloat.  With  moat 
forma  of  turbino  tbi*  would  involve  a  cnnaldcrablo  variation  of  tbn 
Boriiuil  H|ieod,  or  i>|H>ed  ol  ureuteat  etllciency.  Thd  turhinu*  a'O 
skilfully  arraiiKed  to  moot  thiii  vajiaiiun  of  huwl.  The  turbine 
wheel  and  ita  oorreapondinc  sj-Btetn  of  k"'*'^  paaaat^  ia  arranged 
in  throe  concentric  ringH.  Whan  thu  (all  ie  firekt.  and  the 
■joantity  ot  u*ator  uaod  ia  •mallevt.  (.ho  outer  tins  only  ia  open, 
and  the  water  acta  at  a  largo  radlua.  Aa  tho  bll  ditniniahoe, 
the  wcond  ring  la  oponod.  and  tbo  mean  rodiua,  ut  which  the 
water  aol«,  la  amallor.  In  tho  lowoat  oondltlon  of  tbo  fall,  when 
meM  water  muat  bo  uaud.  all  three  ringe  are  ooen.  and  ibu  mean 
rwliu*  at  whloh  tbe  water  acti  la  eeiulBr  atfll.  Tbu  tiuujtierol 
iol«Ciona  ot  the  turbine  depemla  entirely  on  the  velocity  line  to 
the  head  and  invenely  on  the  ra<liu«  ut  which  the  wntcr  vnlvrit. 
Hence,  oa  the  indiua  diminiabea  oa  tbe  bend  diminiahea,  a  fairly 
conitant  apood  of  rotrvtlon  ia  obtained.  Tbo  odiuatmcnt  ia  >uch 
that,  with  tho  hitcheat  fall,  tbo  normal  apeod  ia  2>  revolution*  |>or 
minato,  and  wiui  the  lowiMt  fall,  'Jl  rcvolutiona  per  minute,  a 
Tariation  not  practically  acrloua  In  working  pumno 

The  fiiod  diatributor  ovor  tbe  turlnne  whMa  Is  IS'Ttllt.  In  eX' 
tenaldiamoier  and  fi'T4ri.  in  iiiT«riiHl  dutuiHler.  li.i^  ditided  inlo 
three  ring*,  haviuv  fi'J  guilts  paaiutgu*  in  tbu  outur  ring,  4S  in  the 
middle  ruig.  and  40  in  the  inner  ring.  Tbe  external  ring  baa  nu 
fCfpUating  aluioea,  reguhition  being  effevted,  when  that  ring  only 
it  open,  by   tbe  aluioee  in  the  heed.tace.     Tim  other   ring*  ure 

*  *' UtiliKalion  dee  toreet  motricea  du  Khone  et  regulariaation 
dn  Im  Lrman."  Th  Turreltini.  Ingenieur  Con»eill^  Adminia- 
tretif  drli'gni:  aui  traiaui.  Geneva,  1890.  Thie  admirably  illna- 
tntted  tnotnoir  fully  deaociboa  the  origin,  (itogtcaa,  and  detail*  of 
all  tho  work*  at  Umieta. 


electrician.  Tbe  phuntilTa  case  waa  that  Mr.  Ituat  promiiMNl  lo 
pay  him  twolhirda  o(  tho  bonus  if  he  would  guarantoo  tbe  repay, 
inontof  certain  adi-ancoa  which  Mr.  Rust  hod  made  to  Mr.  LAnguon- 
Ilni'loe.  It  wan  alleged  that  tbe  CS.OUtI  waa  reooivod  by  Mr.  Kuat, 
and  tb*roloro  that  plalntifl'  wiis  entitled  lo  two-third*  of  that  anm, 
Tbe  defence  wfu-  a  denial  ot  ptaiiitifTii  allegation,  and  aa  a  aet-of) 
that  there  war  a  releutui  or  itii-cbargc  (rorn  the  claim  In  July, 
ISST.  The  plaintiH  was  a  well  known  burrisMt,  and  the  defendant. 
Mr.  Arthur  Kuat.  waa  a  merchant,  currying  on  buBineBs  at 
l.rfiieeiter.  Mr  IdnKdon-Davios  was  interested  in  certab  patent*, 
iho  object  of  which  waa  tn  utilise  lolcgrapb  wiroa  for  tho  pariioee 
ot  teloplioiiic  work  at  tho  aanie  time  that  they  were  being  uaod  (or 
telegraphy.  He  had  mado  aotne  airangument*  with  a  gentleman 
in  Belgium  with  referfmco  lo  taking  over  certain  patenU  of  tliaC 
gentleman  (or  the  purpow  He  unnUK]  money  in  order  to  purehoae 
tbeee  putenla.  and  to  bring  out  n  company.  Accordingly  he  adver- 
tised in  December.  ISS3,  saying  he  deeired  lo  obtain  the  nee  of 
£10,(IO(I-£2,000  nt  unco.  £3,000  mors  later  on,  and  in  oerUin 
event*  £6,000  more.  Mr.  Buat,  whom  Mr.  )>avjee  hod  not  IcDOWO 
Iwtore,  wrote  lo  him  In  relation  to  tbo  advortinomont,  and  in  llie 
curreHjhfndanou  Mr.  Ituat  aaid  be  ilexirvl  to  hafe  a  guarantoo  (or 
tbe  re|H>yiiiuat  o(  the  £2.000  hikI  |>oiwlbly  lor  the  repayment  ot  tbe 
further  Huma.  Mr.  PullnnI,  who  wiw  a  friend  of  Mr.  lAngdon- 
Uiiviea.  waa  meiitionod  to  Mr.  Kuit.  In  January,  18S(,  the  parties 
mot  at   Mr.    Pallard'a  cbambor*.    and  Mr.  Pulfard  waa  wiUiog  to 

f'uarantoo  tho  repayment  of  £1  500  without  any  conaideratioa 
rom  Mr.  Ruat.  but  Mr.  Ruat  wanted  aomotbina  further.  Ho 
dealrod.  l(  ho  advanced  the  whole  tllO, Dot),  that  Mr  I'ollard  (hould 
be  rotponriblo  to  tbe  extant  of  £1.500  until  tho  whole  £10.000  woe 
repaid.  He  offered  lo  itiixt  Mr.  Pollard  a  gxiriion  of  hia  bonua  If  h« 
would  oKree  to  that.  Mr.  I'ollarrj  wrote  that  In  conHideration  of  Kuat 
paying  him  £7M  at  hi*  bonux  h»  would  do  Mint.  Ln'^r  on  Mr, 
Ku*t  advaiicol  Mr  L'lnKduii'DnviFii  another  iCfiOU,  milking  £^.000 
In  all.  and  Mr.  I'Lilliirii  beoame  reipuntiblo  tor  tbe  £2,000.  Then 
It  turned  out  that  tbe  Belgian  utlenta  would  not  be  of  auffioient 
value,  but  Mr  Longdon  Device  had  nuMiwhlle  madt  an  ini-entiou 
of  hi*  own,  and  a  corrcapondenoe  ottwe  with  Itr.  Roet  with 
ra(ertinoe„to  (lutbor  advancea,  in  oaitying  out  that  patent.     In 
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April,  ISSl,  Mr.  Pollnrrt  (^xpress«<l  h!«  wilUn^ens  to  continue  the 
euamntM of  tlia  £J,(KH).  and  agnwraanw  wen- drawn  up  upon  which 
Inl*  qiiMtlon  depondod.  The  agrDsinenT.  botvccn  LnngdonlMvica 
nnil  Rusl  teoitod  that  Iha  Utter  ohnold  odvanno  a  further  £2,000. 
uiikkiiig  Cl.axi  in  all.  and  keep  rouly  •  ftirlhor  mini  of  i'ti.CKXL  In 
cose  iho  1:10,000  wn«  ulTancoii,  It  wm  prnvidml  Umt,  in  luldition 
to  tho  ro|ii)yin«nt  al  that  «um,  Mr.  RiiHt  should  have  n  hanaa  of 
£10.000.  If  n  «alu  should  be  eUei'ted  without  the  l^.tMl  hui-iiig 
baOD  advanced,  then  Ur,  Ruit  vma  to  hni'e  £I.O«CI  for  keeping  the 
mnney  Idle,  and  it  the  £6,000  waa  not  Bdi-nnend,  mid  the  compimy 
wa#  iiol  formed,  the  £4,000  wo*  to  bo  rn|>al<l  with  a  bonu*  at 
£'J,000,  these  ■iimi  bnin);  paid  by  InoIatiTinnti).  Ily  an  aKreemeiit 
between  Mr.  Runt  and  Mr.  I'ull>iri],  it  wii»  proridtHl  ihut  tlie 
formor  nhauld  pay  to  the  l»tt«r  two-thirda  of  the  lionits  he 
recoivod  In  revpeat  of  the  lirat  £'2,00(3  advanced  to  Dai*i<e  m 
■00  n  ftfi  he  lUueired  auch  bo  nun,  Mr.  I'otUnl'ii  KUAtnnt«e 
of  tho  £'J,000  continuing  until  all  tho  prinoipal  -  money  had 
been  repaid  by  Mr.  Dnvion.  Later,  in  Jnly.  ISMT.  an  ananeonicnC 
wa«  eomo  to  between  Runt  and  lUvte*  hj  which  tho  latter  >o!d  ttio 
former  half  hi*  patent  rlghlji  for  il.'i.lKXI,  and  a  dIachttrKO  of  lil* 
liabilitioii  M  liuKt.  The  reoult  of  that,  nwordinK  to  the  jilaintill'H 
ciuo.  wna  thnl  Hii»t  t'ot  hie  £'i,000  bonux.  if  i.ot  a  larger  eum.  and. 
that  boinj^  m,  Mr.  I'ollard  wut,  under  bin  agreement,  entitled  to 
two-third«  of  that  £-2.000. 

Tho  PlsloUlt.  in  tho  can  roe  of  hi*  ciamlnntlon.  utaCod  ihnt  a, 
ooruj-iuny  Wiu  formed,  oullnd  tlio  rhono[ioro  SyiiihcBto.  to  which 
Runt  and  l>a^  ica  worn  Joint  vondoio  uf  £4'i,W)0  in  caHh  anil  alinion. 
He  odmitUd  that  he  iviix  not  untitlt<il  to  any  bunu«  on  the  firat 
agrcemont,  hut  wild  he  wns  untitled  to  one  on  the  nucund.  The 
defondnnt  liiul  never  served  him  with  n  month '■  nolioe  thul  the 
guarantee  was  to  be  continued,  an  provided  (or  in  the  CDntra<7t. 
m  relied  on  the  but  continct  with  him  in  May.  and  union  what 
look  place  in  July  between  Davitmnnd  It  nut  amounted  to  tho  rocoipt 
by  the  tatter  of  a  boiiui  or  fix  abaiKloniuvnt,  If  ^ood  consideration, 
be  hod  no  cano. 

Mr.  Davlea  id»o  gnve  evidunoe  in  plaintiff's  Favour. 

Mr,  Wills,  who  previously  called  Mv.  Kusi ,  and  oiked  him  a  few 

Suoi-t.iuiiR  111  to  BUine  of   the  detail*  of  the   coao,  contended  in  tlie 
rxt  plaue  that  there  wa*  no  liability  on  tho   part  of  defendant  to 
the  plaintiff  at  all,  ai  no  bonu*  had  been   locelved.     Even  If  there 
was  any  liability,  it  only  01  tended  lo  £tWI!,  or  two. third*  of  £1,000. 
Tho    loarnwl    Judge    inio     iudi'menl    for    the    plaintiff     for 
£6llU.  IJ«.  W. 


THOMPSON  V.  COWLES  SYNDICATE.  LIMITED. 

In  the  Queen's  Beooh  Uivision,  on  Wednoijdi)',  Mr.  TlioitipHuri. 
an  electrioal  engineer,  of  Victoria  Btroet,  London,  «ued  the  (.'owlen 
Syndicate,  Limited,  of  Stoke-on-Trent,  aluminium  manufacturer*, 
to  recover  £293  odd.  for  carbon  rod*  aupplied.  Tiie  defondanta 
aUoKcil  that  the  corlxina  wore  loft  and  of  inferior  iioality.  and 
counterdalmed  £4<KI  damasei'.  Mr.  Moulton,  Q.C.,  aud  Mr. 
TIndal  .Vikjnson  wiire  (or  the  phuntlO'i  and  Mr.  Bouafleld,  Q.C., 
and  Mr.  liraj  for  defendanCa. 

Mr,  Ttadal  AtktneoD.  who  o|>oneii  the  plaiiititl>  0M»,  laiU  the 
real  diepiito  woe  an  to  tho  terms  oa  which  the  carbon  rod*  were 
BUppIied — that  is,  whether  thecontractwoa  forthe  supply  of  a  certain 
4|ua.lityin  rod^ioct  to  hardncfif  and  density  or  whether  ihey  ^'ero  lup- 
pliod  by  unmplo  The  plaintiff's  allegation  wiu  that  i.Iie  carbons 
wore  aupplicii  to  lamplo.  The  plaintiff  waa  thnn  ciLlle-i,  and 
■toted  that  a  number  of  namplea  were  sent  to  tho  doliiniliiutB  to 
cx|iorliiient  iit>on,  and  when  they  hiul  !electe<l   th<<  hi'Ht  for  their 

imr|io*e  tlie  c«rbon  rod»  were  »onl  on  to  the  du(uiiiUiit»  direct 
rem  the  innnudwturor,  M.  Berne,  of  I'ari".  for  whom  wilneee  wna 
murely  iictin^;  a«  u^ent  in  this  matt^^r.  Witopp-ri  did  not  himself 
tUB  the  carbon  rods  which  were  delivered,  though  his  information 
wBfl  that  they  were  rods  aft,  Iohk  and  ;lin,  djjinioter-  In  crona- 
clamination,  wltnco*  mid  ho  bolieved  the  defendant*  wore  tho  only 
mannfacturom  in  Eni(land  who  ii*cd  the  cloctiic  iirocGns  for 
the  •iiioltini'  of  aluminium.  He  doideil  that  an  inferior  carbon 
wiw  Mupptiod.  A  «oft  earlKin  w;ia  nut  uecenarlly  inferlQr 
lo  hnirl  carbon .  it  depen'lod  attu^'etlier  upon  the  urocenti  in 
which  it  waa  used  ;  in  soma  caaes  the  soft  cerboii  would  be  best- 
It  was  in  order  thnl  the  defendants  might  select  the  best  tor  their 
putpuse  that  the  lamploa  wore  sent. 

B«boit  Fr&nola  Haywafd,  formovly  manager  of  tho  work* 
deiiertmcnt  of  Me»r*,  (Vompton  and  Co.,  and  who  wiu  a  year  In 
tho  employment  at  the  defondant^i,  (mm  l'*K!l  and  IHIM),  iinid  he 
conaldcrcil  the  rjirbona  ■ujipliod  euitAble  tor  the  (.'owle«  procex?. 

Mr.  Booeaald  olijoi^t<<i  that  tho  I'owleo  uroowH  won  not  the 
lireceKa ufutl  by  (he  defenilanle  nou-.  but  Swigs  procent,  which  tbo 
plojntiir  knew  very  well.  The  evident  woe  therefore,  ho  sub 
initted,  irrelevant. 

At  this  point  the  further  hearing  of  the  mm  w«*  oiljouriied  till 
to-dny. 


COMPANIES'  MEETINGS. 


CHATHAM    ELECTHIC    LIGHTING    COMPANy,    LIMITED. 

A  mootint;  of  tho  ■hareholder*  in  this  Coin|iany  was  held  nt  the 
work*.  Wlilttaker-street,  CliathMn,  on  Wednenlay  of  la«t  week, 
to  ccnelder  the  propoMi  o(  the  Directors  lor  tlie  Iwiuo  of  tlebentiire 
■hBraa  to  the  vbIu«  of  £13,000. 

Mr,  K  Jaaper,  chairman  of  the  Directors,  who  previ'lol.  said  : 
The  chief  '>b;cct  oE  this  meetinx  >*  to  enable  me  to  put  before  the 
shareholdcn  the  general  poution  of  th*  Compotiy,  and  the  roatoni 
why  ttte  Diroctore  doom  il  aocaMary  that  there  ohould  be  al  once 


nn  imuc  of  debenture*  to  Iho  extent  of  £I'2,000.     A  considerable 

snm  will  be  required  in  tho  immediate  future  for  the  compul'ory 
Gilenston  oi  main*,  and  for  certain  necv#«nry  eilensiune  of 
promisee  ;  also  for  the  paying  off  the  bank  loan  and  other 
creditors.  Wo  find  it  will  be  an  eosv  matter  to  float  the 
CompMiy'*  debenture  bonds  in  Ixindoo  ii  iuucd  at  the  ordi-, 
nary  rale  of  intenMt  for  ciich  stock.  Ferionnllv,  I  think  ift: 
will  be  an  utter  waste  of  tinie  to  iMue  theee  debentures 
less  than  £6  per  cent, ,  reileeuiable  In  1'2  yeani  at  £103. 
If  they  ace  placed  before  the  public  in  this  way,  our  Bub< 
Dtantial  work*  and  plant  and  our  iirescnt  pro^table  working 
will  form  ■ufllclcnt  guarantee.  an<l  be  ratisfaetory  lo  the  moab 
caullou*  of  Investor*.  At  this  price  I  shall  be  willing  t^  take  upa 
ooneiderable  portion  luyself,  »ut  1  am  not  anxious  in  tho  loaat 
dei^ree  to  do  this,  because  it  hnx  alwsyit  been  my  de^iire  to  make 
this  a  consumer*' comjiany.  It  w^u*  for  thia  reason  that  I  offered 
the  whole  of  my  sharoi  obtaincl  on  the  cotitracte  uf  the  value  of 
£18  Kit)  at  a  dinoount  of  £.13  (lercent  ,  not  only  to  the  shareholder*, 
but  also  l«  the  Kencral  public.  1  did  this  voluntaril)-.  when  I  found 
that.  Mveml  at  the  eliaroholdor*  had  oipressed  an  opinion  that  mjT' 
haviiif,'  taken  these  sharM  at  akicU  a  discount  wa#  too  highly 
favourable  lo  myself  and  was  very  iharp  pranllco,  notwlthslanilinK 
that  1  had  olTi^red  the  Siimo  terms  .-Lu;ain  and  ai^ain  lo  t1iO)ie  whom 
I  thought  would  have  a<lvancod  the  money  absuluUily  nscmsaiy 
to  be  tound  at  that  time  to  save  our  provisional  order.  Ued  I 
thnn  have  uacd  my  power*  for  sharp  praolieo  I  should  bold 
to  day  piactlcally  all  the  shares  in  the  ('ompany,  *ooing  that 
1  cuiihl  at  any  time  h'i>e  "beared"  tho  market  and  bout[hb 
at  my  own  price.  This,  allhouj^h  often  done,  would  have  con- 
stituted a  proceeiling  which  might  be  callutl  diarp  praotioe, 
I  throw  out  this  offer  more  as  a  ctiallenge  to  t«t  if  any  man  had 
the  courage  of  hie  profoaseil  convictions.  Not  that  I  at  any  tints 
doairod  to  |mrt  with  a  t^inete  share -nor  have  1  any  such  dosirv-i 
now,  knowing;  too  well  the  value  of  the  undertaking  — but  for  tho 
foci  pcerloiisly  otiilol  that  I  desired,  and  still  do  dedre,  that  this 
should  bo  n  couBiiinem'  coinpim)'.  In  fact.  Insteiul  of  >ollin||;,  I 
have  bought  out  one  of  the  liirKCit  BhunjIioUlptii,  Htit  lo  carry  oul 
my  original  object,  I  am  still  prepared,  for  a  limited  |>eriod,  lo  sell 
a  few  sTiares  ot  £2.1  [Jcr  cent,  premium  — but  only  a  few— because  £ 
see  cIcArly  the  groat  coming  oitvan logos  of  this  electric  generation. 
Among  these  advniilagos  nre  the  treatment  of  sewage,  |>owor,  and 
tlie  fact  tliHt  the  mono|»Iy  gives  an  unlimited  luvidend  — thni 
beini;  no  tnniiiniim  m  in  the  cnfo  of  gns  and  wat«r  undorloklngs, 
I  admit  that  we  cannot  lunke  »uch  prolitable  returns  as  cor- 
porations  carrying  on  similar  work,  because  they  can  with 
the  utmost  facility  always  obtain  money  at  S  per  cent,,  0*1 
may  be  seen  in  the  case  of  (irimsby  only  lost  week, 
should  like  to  )x)tnt  out  another  advantage  there  ia  in  corpora- 
tions carrying  on  the  buvinem  of  electricnl  *ii|i{ily  :  it  is  Chat  all 
thu  ratepayetn  being  jiartnarB  in  tho  concern  would  on  tlial  account 
become  customers,  knowing  tlut  thi-y  would  ^et  a  great  part  of 
tho  coat  returned  in  tho  reduction  ol  their  rates.  Again  ailvorbine 
lo  the  nceosiilty  for  the  debenture  issue,  t  may  say  the  jubscrtbod 
enpltal  of  tho  Com[iany  ia.  at  the  pro*ent  lima,  £2.'4.lJtX),  of  which 
I  held  no  Ics*  than  £— '>,Q00,  In  addition  to  loans  advance<l  by  m# 
in  the  Coin|)any  amounting'  M  about  £1,4(K).  I  am  likuwi«9 
iei-t)On»iblo  to  the  bank,  In  reepectoF  ile  loan  of  £3,0O'>,  to  a  further 
extent  of  £'^,700,  I  have  accepteil  this  responsibility,  although 
our  bank,  like  all  the  leading  banks,  will  not  giant  the  same 
[irivilogos  a«  in  the  ca«e  of  gat  or  water  etock  — rii .  advance  ai>0Ti 
it.  liut  seeing  what  has  token  ploec  at  (irimsby  and  other  place*, 
I  feel  nsaiiicd  that  the  time  is  not  far  distant  when  bank  diroctora 
will  see  it  is  to  their  interette  lo  place  electric  light  and  )iower 
stock  on  the  eame  foutirig  on  gas  and  water. 

A  long  disouseion  on  niHttet«  of  detail  ensued,  Wr,  LeMvey 
asking,  3  these  debenture  shaiuA  were  issued  as  ux|>taiiied  by  tho 
Chairman,  what  chance  would  the  original  shareholders  have  of 
ever  getting  anything  out  of  tho  Coiniiany  ? 

Tbo  Obatrman  roplicil  that  the  Comjiany  hod  now  tho  plant, 
and  till?  would  !>i!  cnmplclo  within  a  few  days,  and  now  they 
wanted  to  rovui  dixlrictx  with  mams  which  Horo  not  already 
cavoiod,  U'lth  theHe  debenture  xliares  Ihcy  would  be  able  to 
increoHu  their  business,  aud  he  felt  sure  that  in  that  event  th« 
shareholders  would  reap  an  advantage  for  which  they  incurred  no, 
reeponsibility  whatever. 

Mr.  WlaseDt  progiosed  that  the  amount  of  dobonturoi  at  prosont 
iasueil  Ahould  be  ^utNcient  only  to  cover  bank  loan  (for  which  ho 
was  partly  rosjionsiblel.  tognlhor  with  the  amount  nocxwwiry  for 
[>rc«nnt  extensions  ul  iimina  :  but  tho  <  hairuian  thnn  ollcring  to 
[looomo  resgionailjle  tor  the  whole  loan,  Mr,  \Vin);rmt  ultimately 
prO|s>veil  that  the  meeting  sauolieti  the  iMueet  £1'.2.0IW  in  debenturo 
sliariM'  on  the  best  terms  that  could  be  cot,  but  unly  £4,000  was  to 
be  taken  up  before  another  meeting  of  uiu  shareholders  was  called. 

Mr.  Lieavey  seconded,  and  the  Directon  having  accepted  the 
motion,  il  was  uirriod  unanimously. 
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W«M  India  and  Panaiaa  Telosr&ph  Conpwsr  —The  report  <it 

this  Company  for  the  half-year  endwl  June  .W  st»t«e  that  tho 
amount  to  creilit  of  revenue  is  £19.647,  against  £-11. HM.  the 
cxpennca  amounting  to  £'24,70'!,  against  £28.iiS9,  Tbo  balance, 
with  £l,4.tfl  brought  forward,  make*  a  total  of  £2»,.')-23.  Of  thle 
«um  tho  directors  havo  plocoil  £3.000  to  rcaorve.  leaving  an  avail- 
able iHiUnrc  of  PJtl.n^^.  out  of  which  It  is  progioeed  to  pay  a 
dividend  on  the  tiint.  |ircl"roncn  ihare*  of  (Is.,  ono  on  the  second 
preferenoe  shares  uf  Bs.,  and  one  on  the  ordinary  aliaree  of  Is,  per 
sliate,  tax  ftee,  £4,137  being  carried  over.  The  Iraffie  reoeipta  for 
tho  two  weeks  ended  OoloMr  31  w«i«  £l'JO  moro  Ihao  foe 
conwiionding  period. 


I 
I 
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BUSINESS  NOTES. 


AatlM«]r.— A  i«l«grapfa  olGoo  hns  bwo  ep«a»d  at  Mo«lfre, 
Ang\«ftiy. 

BoanaBBoatt,  — The  Corporatton  [iit«ii<t  to  applf  lor  •  pro- 
TidouAl  ordw 

VaBrttfe.  — T!i«  HomtiI  oI  ElmlUi  IMnial  bo  iirumoM  *  provMonal 
order  For  eleotm'  li>;lit.int;. 

Or— t  ITuthoni  Toto^r&pli  Comp^nf .  ^Tlio  roc«ipt«  for  l-lie 
monlli  ot  OcUiber  lun'miiUy]  M  CIS.'iOO 

P*rM«w.~Tha  Bonn!  ol  fiuarJiana  intend  to  hnvo  llioir  otticOT 
IB  St.  Micbocl'^roail  li)(ht«d  olvi^liiailly. 

TnnbtldKO  W«Ua.^Tli«  CuriMrabEoii  )isva  <lpsirl»l  ui  epond 
413,000  in  irili^Klii^in):  elsclriii  lij-ht  iii  tho  u)ii«l  lUiwifl. 

Dawmbnry.  — TendAni  tun  Invilod  by  the  Coqiorntiou  by  ITtli 
inat   (or  iioih  (ii  the  vroctfon  oiftii  vlootrk  lif;hi  siaiiun. 

LynUB. — Mr.  Bona  notlflca  that  ho  I*  npiilylni;  for  n  iiroviaiouHl 
Onlar  (n  connoctlon  with  tbn  eiUCtng  olsctric  li^-Titinj^  work?. 

Honrlck.  —The  authorUJc*  propou  to  linht  by  oI«ctricil.y  tho 
rendlntc-i'ooni  of  tho  Korfolli  nnd  Xorwlch   hibmcy  at  ft  coal  of 

Citb*  finbinartn«  Telvcrapti  Compuv-— I'ha  recaipt*  for  t)ia 
laonLh  of  Oot^bor  wcr^r  UVri!)  Inu  tlinn  for  bh«  cornMitoiiclliijf 
perioil. 

IHraei  SiMnlah  Talograiili  Company  — Tlie  r«cei|it»  fur  tlie 
month  o(  October  were  £tHI>  1e<tr  thiiii  lor  tli«  corral puud in (■ 
period. 

Maa«  Btdo.—TbR  CoIhor-MiLrc  Tolophnna  and  Blectricid  Mtiiiu- 
(aoturiiii;  (.'.ompany,  Uiniieil.  of  MaimliMter,  hnvo  applioil  for  a 
lionnso  lor  the  eupply  of  ul^otrioal  enerjcy- 

BAllng.— A  Local  Qovcrnmcnl  Board  (inqiiicy  hiu>  bean  held  In 
reeard  to  Iho  application  by  tha  Urbnn  Authoritj' for  [wrniMon 
to  botn»w  fij.OCKi  tor  nlnc'rln  li^hUnK  purjiojwfi. 

Eact  Bam. —Tho  Luoal  Board  have  coiutructeil  .ui  irifeoliouii 
dUniuu  hoi-jjita]  at  tlip  («inLge  warkii,  and  hnvo  lightod  it  by  olee- 
tricliy.  [.lie  inotjve  powor  bciajt  mppliod  by  the  piimp*. 

PoBtardawa  — A(i  applicacion  liM  been  aeiit  to  tho  BuMnI  of 
TradehyM«nr»  W.  (.lilbertiMiiiand  Co.,  Liiiiil«<l,  uf  CardilT,  (or  a 
licenoo  to  light  cvrtaiii  slrMl.4  in  I'outardnwe  by  eloalrioily. 

Hotroaatla  — Th«  City  Liifhiing  Coininiitco  of  the  Corpomtion 

hate  dopiilcd  thiit  an   elut^lric  light  of    l.AlUo.p    nhiill  bo  placed 
at  tlio  to|>  of  I'llKrim-itreot  and  another  lainp  in  KowKotn-itriiat. 

Stafford.— The  tender  of  Meeera  RougMr  and  Toaor  for  ;iro< 
vidinit  and  fixing  elut-'lric  tight  ooriductorv  In  thi  ooh'  ('ounty 
Council  building— rii,,  £t60— has  beon  aecopLpd,  thin  boiny  tho 
lowoat  ofTor. 

Clay  Croaa  —At  n  incctintj  last  woek  of  the  Local  Itourd.  Mr. 
f  oiler  minoil  tho  (luoctlon  again  n{  the  want  of  more  iti-eot  luin^if. 
Mid  it  won  mentioned  by  ravoritl  membom  that  it  wan  adtiiiabto  to 
lolroduco  tha  electric  liKlit. 

Bodfllteti-  A  deputation  of  tho  Locful  Board.  confiHtint!  of 
JJeniv.  T.  W.  Baylis.  W.  \Vood6eld,  W.  tiihbt.  and  T.  Kviiiik,  ija* 
been  apijoiitiixl  to  viilt  RuKby.  and  report  ojion  the  eyatoni  o! 
eiectrio  liifhtingj  lulnptud  therv. 

CblaiHclt  — A  letter  wiw  read  from  Mr.  Stuart  nt  a  ineetlni;  of 
llie  l.iical  Board  laat  •rook,  an  to  the  mainteoniicc  of  tho  elautric 
lire  nlninia,  in  which  he  complained  of  hia  chivtoc  In'In};  kopt  baoh. 
loHlriiclKiriH  Horv  k^t'en  for  the  ainonnt  (o  lie  piiiii. 

8blplUIitlD|.  — On  Satnrdav  tho  ■•■.  "  Chiokaliotnioy  "  went  on 
her  trial  trip  off  the  Qnrtlepool  conn.  Tho  vouol  ia  titled 
throughout  with  a  oomplotc  iirran|[Oniont  of  alnntrlc  ligbting, 
Mupplidd  by  Ucaara.  Clarko,  ('hapiiiaii,  and  Co.,  of  (late«lioniI. 

Btyth.— Couufillor  llumuhi'Cyit  called  attealion,  at  a  meellntf  of 
the  Council  Ust  wook.  to  tlio  pminpt  action  of  the  town  clerk  in 
connection  with  the  fnilure  of  Mi.  J.  T.  Chapiicll  to  eiocuto  the 
work  for  tho  oiteniiion  of  tho  Corjwration  electricity  ncnDrnilng 
Rtatlon. 

FM«rl»or«iuti,  — Tlio  foUowlnK  itrcola  have  boon  nohedu led  in 
tlie  propoiofl  electric  liKhtinfr  pravbional  order  :  liridkfo.altent, 
NarroW'Mieet,  Market-place,  Lone -cauae tray,  Mldi;al«,  We#t^alo 
from  Long'CauMway  to  Boron ghbury,  Uliurch. street,  and  part  of 
CowrMo. 

OytMBiewth.— The  Oyaterroouth  l»ca1  Hoard  of  Health  have 
reqitcetod  their  cnKinoor,  Mr.  John  Sianal^old-Itrnn,  C.K.,  of 
Muinbloa.  to  profuire  and  aubuiit  to  them,  at  hia  eariiont  con*«i>i' 
OToe,  a  rctHirl  upon  .tho  InalalUtloii  ul  t)iu  diatriut  with  I.lic 
electric  h):lit. 

Western  and  BreilUao  Tolosrepb  Companir.  —  Pur  tho  nii 
inoritli*  eiidod  June  taat  Uin  ft''C4uiit><  ahow  an  ninilahle  hahiiicv, 
after  iiroridin^  for  debenture  lutereat,  of  £IU,C7i>.  From  thin 
Bum  £1S,000  i«  to  be  phtoed  to  the  roacrve  fund,  loaviug  £7.679  to 
be  carried  lorwaril. 

Qlty  and  flOBiii  Landoo  Hallway  Companr.— The  reo«ipl«  fur 
the  week  cud  in;;  Nuvombi-r  .■  iri'rc  llHll,  iij'iiin-il  CS9I  for  tho  mnjo 
period  last  yeer,  or  a  ilccreaiw  oi  £'J0.  Tho  totid  rccciptji  for  tho 
•eoonil  half  year  of  IHtirt  nhou*  r\n  iiK-icase  of  X2.17  over  tlioao  for 
tlio  oorreaponitinK  jicriod  of  I«9-J, 

DoHKlaa  and  Laxey  BMctrfe  Tramway  -  Toiidora  arc  Invited 
for  tJie  ottonHioii  to  Larey  ol  tlie  exiitin}r  line  from  UoiigUu  to 
(trondlo  Ulen.  Tho  woric  Dutnpriisea  ■  rcudwjky.  and  the  laying 
,cf  twolineaof  3ft  eangc.  further  particulari  will  be  glren  in 
'hmt^mtrart  J^tmteJtmxt  tWloeeday. 


Blackbnm.  ^Tlie  temporary  atalioa  will  be  eoinplet^d  in 
FchrHsry.  The  plant  wiil  comprise  four  dynamoi,  twoof  120  kilo- 
wnildand  tuo of  16 kiloaatia :  two  batterioa  Of  aconinulatori,eacli  ol 
fiO  pclla.  cupnbto  of  *up|ilyint!  300  amperes  for  SJ  hour*.  It  is 
intended  to  charxo  fijd.  per  unit  for  carrent- 

Brnak  Cempany'a  fibarea.  — In  tliaJr  November  report  Moenre. 
Sidney  Uoo.  Pittlold  anil  (.'o..4,  St.  Mary-axe.  B.C.,  aiAle  thai  both 
the  oixlioary  and  |]referci>(.'o  rhnro*  of  tbia  Company  remain  very 
hard  at  UJ  3j  and  %'i\  tetiiwctivuly,  that  they  have  mpoatodly 
odriud  their  purobMO,  and  ttiat  thoy  aee  no  reason  to  alter  thoti 
opinion- 

SelfMt.  -Tho  report  uf  llit  <iA^  Cuminitleo  ol  tlio  roiporilion 
proapnted  Iniit  week  mentioned  that  tliu  coiiuiitlce  bad  rocoived 
itom  I'rof.  Kennedy  aei-ornl  of  tho  principal  a^ilicationii  for  rJio 
olcctilc  liifhtlng  plant,  and  that  when  tho  remainder  came  to  hand 
they  piniHWod  Mudvortiae  for  contractorvto  tender  for  the  •upj>ly 
of  H'hfiL  is  itmuircl. 

Llanelly.— Tho  mombom  of  tho  Locat  Board,  accompanied  by 
|.hei«wii  clerk  iMr.  John  Jenkina) and  the anrvoyor  <Mr-  Watkeye), 
jouriK'ywl  the  other  diiy  to  Voniyixjol  (or  tho  purpoaoof  inapeot- 
inp  the  lighlicg  of  l'onty|Kiol  by  electricity,  and  centually  to 
<^3hsid'.^^  tho  advuability  of  introdacing  the  »nine  method  of  public 
lighUnK  ir.  Llnni-Uy. 

Mine- Light  Ins.  —The  inaiiKuratlon  nf  the  electric  lijtht  at 
St.uiitun  I'it  hiK  juBt  l«kun  place.  The  work  \wm  been  corned  out 
by  MeBsm.  Verity  and  Son),  of  Birmitigham  and  London.  The 
wholo  of  tho  acreena  and  lowlini;  belts  are  lighted,  Thin  la  tho 
flcat  wnrk  under  tho  direction  of  their  now  agent,  Mr.  Henry  Loe, 
H1k'< '*'''' cnt   Burton. 

New  Cable  Otttoaa.  -  Tho  Euitcrn  TcWraph  Company.  I.imltod, 
have  o|jf>i]i^ii  i\  hraiit^h  tele^rLipih  iilfice  in  the  Forcijfn  Auutioii  Hall, 
(.'nvitiit  CuiilfMi  ^larkot,  for  tho  exchange  of  teloKramn  with  8[>aln 
mill  the  ABirca  and  the  ci)ui|ijiny  ■  jfeneral  ayatoni  ot  aubmnrino 
teW^-nijihn.  Tlie  Direct  r^iwiiph  Telegnydi  Comiiany  have  opened 
a  hrnnoh  in  the  same  buildinK.  w 

Dowibnry.— It  i>  intended  to  tnatal  tho  electric  Ifgbtai  tli« 
Self  Ilelp  Storoa.  Arranffcmenta  arc  already  well  in  hand  for 
liKliIiri]^  the  central  prciniaea  by  otoctricity.  KojiotiatioDa  are 
bein^'  miule  with  one  or  two  conipanioe  with  a  view  to  a  apoodv 
adoption  of  tho  new  light,  and  the  inetollation,  it  i«  ex|i«Ctea,  will 
be  put  in  during  Ibe  next  few  weeks. 

Sale  ef  Pl4ai.  — On  Kriilny,  tho  Itih  iniit ,  the  alock  and  pinnb 
olac  electrical  engineer,  com priti in);  hHnd«omee)eotroUar«,Oismnui 
nnd  other  dyiiauioB.  seven  cutting  and  other  Inther,  by.  preaaca, 
vieea,  and  other  tooU,  Innrioh  nnd  model  euginw,  and  inlacel- 
lanccua  eloctiic  and  Ra>  fltlingn,  etc.,  will  be  sold  by  Mr.  J,  \a 
Steven?  nt  .'IS.  KiiiB*»tr«ot,  Convent  Garden. 

Tendera  tvt  Lomppoata  --The  Wntorhoaae  Electrical  Jlaaa- 
facturing  CnrniMny.  Luultctl,  of  %^.  Old  Brood -atrect.  E  ('..  invitV 
tender*  (or  the  aupply  oi  oloctrln  arc  lamppoat*.  Spoclticationa 
and  forma  of  t«ndor  may  be  oblAined  on  appUcatlan  bo  the 
aecretary  of  thecompony  on  payment  of  CI.  'i*..  which  ram  will 
be  returned  oa  receipt  of  a  fienn  /&!<■  not  later  than  Saturday,  ISth 
November. 

TVbltobaT«a.— The  Electric  LightinK  ConDniltlee  of  the  Whito 
bnvpii  Tru'-teca  have  rMommendeil  that  the  t«Rider  of  the  Aaby 
C'olliory  ('ompany  for  tho  supply  ot  coal  to  the  electric  lighilnf; 
atntion  for  six  monthsi  bciiij*  the  lowoat,  be  accepti^l.  and  (liat  the 
tender  ot  Mr  R.  S,  Ctonrina  for  entrance  goien  and  posto  to  be 
orcctcd  nt  thn  electric  llj[htinti  atation,  being  tho  loweat,  ahouM 
»lao  bo  accepted. 

Tandora  Wnotail  ler  Plant- —Tend erx  are  invited  lor  the  whole 
of  the  plant  of  tlic  llalifoi  Mutual  Electric  Light  and  Power  Com- 
liany.  Limited  |in  lii|uidalion|.  u  a  going  concern,  and  conriating 
ot  en|[lnoa.  dynamoa,  awllchbooida.  ovorhcod  cablca,  arc  Umpi, 
etc.. for  an  output  of  !K]  kllnu'iiltH.  Tho  plant  can  bo  wMDby 
up|>ointincnt  any  oven  in  if.  Tcnd^i'a  to  pnrciiiu*e  lo  be  dotH'Crea' 
to  Mr,  Williniii  U.  Taylor,  Town  Hall-huililing',  Halifax,  oa  or 
before  We>liiMd»y,  the  loth  iiiat. 

City  of  Wlncbialor  —At  tho  last  moating  of  tlie  Town  Council 
II  revoltition  uiw  ndojitod  conttrniin^  tho  award  of  Mr.  Mor^fan 
\Villi.iiiiH  III  the  miitllir  of  tho  pnstniiim  recently  ofTercd  by  tho 
Corporation  for  tlie  muvt  nuilable  aohome  (or  tho  lighting  of  the 
city.  An  the  result  of  hia  exhauative  report  on  the  whole  of 
the  fchcmea.  the  premium  woa  awarded  to  tho  one  submitted  by 
the  BruaU  Klcctrical  Enginecrinj;  ('ampony.  the  oatimaLed  coab 
being  £2a,0U0.     The  town  la  at  proaent  llifhtcd  by  oil  1om[i*. 

Canlral  Amerleaa  Publie  Worka  Company,  Limited  — Thia 
OimiHiiiy  liiw  been  r«^i-t«ri>"l  with  »  cupittt  of  £100,(101)  in  JtIO 
shuroH.  Tiie  objeul  u  to  ooqniro  any  real  oi  persanal  proporty, 
and  any  conooHionn,  rights,  or  claimn  in,  or  lo  be  exercised  in. 
Central  .\meriCB  :  to  ooostruol,  maintain,  and  generally  turn  to 
aci^Dunt  rail  and  lisinwafa,  pioni.  bridgoa,  femea.  canals,  roada, 
telccrnpha,  telephone* ;  alao,  aa  bulldera  and  contractora, 
ongmocra,  land  agcnta,  et«  The  Brat  algnalorlra  are  :  A.  W. 
H^ga,  f:.  8.  Boniiey,  A.  H  Ilovnea,  H,  Rohbina,  A.  W.  King, 
O.  <;,  Nicliilaon,  and  A.  C,  Taylor. 

Wrcnluim  —The  town  clerk  mentioned  at  n  moeling  of  the 
Coii'ioil  last  week  that  he  bod  forwarded  the  renolution  ua  to  the 
purchiifle  of  the  pruvitiional  order  of  the  ctuctric  li^fht  oompany, 
and  that  be  had  recuiviHl  ii  ]ett«r  from  Moaaii.  Lewis  und  Son  that 
the  matter  would  bu  hud  b(<Fora  the  Itouid.  The  Town  Clork  luiid 
thoro  wa»  an  offer  from  tho  National  Tolojjhono  Company  to  tho 
Corimration  to  provuie  a  connection  with  the  caiu|.uny'a  oicliaage 
in  the  Wrcxlinm  diatrict  for  one  yciii,  (itio  of  all  imi,  lo  facllitau 
coniniunlcation  with  tho  llie-angino  Atnllun,  Mr.  Uonaoa  moved 
that  the  oiler  he  Moejited,  and  t}ie  riMolution  wu  carried. 
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ToBdors  for  BolMB.~The  Gas  and  Lightin;:  (*oniinitt«e  of  Ihe 

Ci>t(")r^lio»  iiiviie.  by  llw  IStbinnt  ,l<in(Jer»  for  tho»iyiply  and  erec- 
tion uf  a  witchbo&n]<i.aMuiiiuUlurti,ooii[ii!cLinn»,otc.  Sj>cotticntionii, 
SUnx.  nnd  forms  of  tender  may  be  obuiiiieij  un  ii|i|jlii-arlnn  to  Mi. 
.  B.  Bidor,  M.I-E  El  borough  elootriciil  enaiinjor.  Tdwh  Httll, 
BolHiii  on  payinent  ot  £1.  !■..  whinh  aiim  wiJl  raturiicd  on  reoelpl 
of  n  Aouil.fl'rfr  wndnr.  floalod  Icndori,  uiion  ihe  ptMcribed  form, 
oiidonuli  "  Hwifilibosnla,"  mii«t,  bo  iulrtre*»nd  to  Mr.  Alderman 
MFIor,  clmipinun  o(  tlie  cciaimiM«e,  »l.  tlio  i:»»  OIBbm,  by  ISth  inst. 

ToBiIara  for  Newport  (Hoa.}.—Tlio  CorponUon  ln«Ite.by  tho 
20t,li  iiinl.  .  tondora  for  tlic  supply  uicl  emclion  of  'iwitn  bintc^i* 
food  WHtor  heutcn,  oconominct,  piiin[«,  iiioolianioil  nUikiiix,  fori-ud 
ilrnaKhl  apparalun,  (tejim  cxliniinc,  and  water  pipes.  cuude'iMtr, 
tank*.  »Uttin -engine*,  i)rli-intc  rO|io>,  oil  IJltor.  alteriwUira  for 
iiicAiiduMwrit  li)i[htin|;,  dyciaiKiM  fur  nrn  lishtinx,  nwitchboBrdn. 
inalruiuoDtit,  arc  Inmpa  and  l)iiii[)pu»U,  cable*,  culverta,  lurfACc- 
boxes,  junction' boxer,  oonvi^[ien•,  curiverler-hoxM,  con  verier 'Com*. 
■witcliM.  fuuM,  moten ;  aUo  duydoad  plant,  to  conRlot  of  «sini- 
portdble  enfriiM.  all.ornnt«r  and  exciter  and  fwilohboerd,  «lc- 
Furtbor  p&rtlcular*  worn  tfivan  in  our  IbbI  iiuue. 

Tenden  for  Bnaiterland.— The  Corparaiion  incite  tenders  bv 
tliri  I7t.)i  mar.  Uit  nnnyinj;;  out  tlie  wi>rl[  nompriicd  in  any  or  all 
of  I  h«  (i>t lowing;  cmii niL'iK  :  (I)  [Ancn'hiro  boiler*.  {'2)  IliK"-*|>ooil 
compound  ciikiihv).  'lytinmo?,  iiiirn[i«,  Ntiuirii  »iid  otWr  l>lpo*,  etc. 
(3J  Motor  nlternuturs,  ■nitchbunrd.  ctv  (4)  Mnin  i-u'ItRbboard, 
instr union ts.  and  cannoctioni.  (.^}  Butteriep.  (0)  IiLEiilut«'l  OHbtM, 
etc.  i7)  Itoadwork  {a)  eonntruetion  of  culvert*,  laying  of  c»Hl  iron 
pipcui  nnd  naninjpi,  and  buildinx  >nTvio«  boxe*  :  (t<|  supply  of  cnst 
lion  plpco.  ciixinii:*,  nnd  Htrvlcn-boi  fmnioi  ond  novor*  ;  (i^)  mipply 
of  Htniiownre  ciuilnifT  and  In^iiUtiira.  (S)  Chopper  atrip,  (9)  (riin- 
iii'!l«l  Klip  boiex.  KuitluJr  (uittioular*  wor«i  ulYon  in  nur  last 
i3«ue. 

TIui  Bmiiira  Palace,  Brlelol.  — Mrtiuni.  ViuiKliitn  nnd  Brown,  of 
London,  K.f  ,  have  jiiil  iniiUillt*)  Miw  olopuip  llj;lit  tlirooi[hout 
thiti  buildiiiir.  Tbay  liave  modit  nnd  trxnl  miKKive  e^K**hai>od 
lantDins  in  brnw<  anil  glaw  for  Iht!  main  auditorium  onillii;;. 
eloKiinl  three  nrm  br,inkct.i  in  onininonlal  [KiliiiliKl  bnwa  am) 
colonriHl  2la»«  round  the  Kallcrv  niiil  bolcony  front*,  abio  momive 
cloctrnllorx  und  itimdjitd*  In  tlin  atnlN.  bnleony.  bar*,  und  front 
•ntranceii-  Ttil*  lirai  bavo  al»>  iiiatnllnl  tc"*  nuinif*  tbroUKhout 
tbe  building,  ami  linvi*  litml  in  tbt  main  roiling,  with  vnntllnCine 
■buft«,  one  of  their  lurfCB  |>at«ut  ^un  bitriiom,  Tbey  biivo  cnrried 
aut  the  whole  of  the  work  in  four  week?,  umlvr  the  »ii|>«rvlHioti  of 
the  architcctfl.  Monrn.  Wylson  and  Long,  uf  London. 

CharKlox  an  Bleetrte  Lanaeti  —An  motion  bronttbt  by  the 
<len*irnl  Klivtrie  Powor  and  Traction  romjiany.  Limited,  aijaiiiat 
Mr,  Snri^winl.  w«*  h«irrl  m  the  City  i>(  l.o<i<lr"i  (.'oiirt  on  TuoxJ.iy. 
The  plai'itilTi,  of  ijiieon  jtrei'tpbatiiber-,  cluirnotl  £'2  hj-"'""!.  I.Iio 
dufi^nrlant,  Mr  W.  S.  Hur|j^ant,  <.il  Tw  itki-nlmin,  for  i-h»n;inii  mi 
eleotrio  launch  to  his  ttlloge-l  oflur.  The  |>Uinliir«' <ui»e  wnii  tbiil 
they  chareed  tbe  defemlnnie'  launch  "Florcftta"  with  elect ricity 
to  the  on»r  of  ttio  defeudnnt'ii  nervunt*.  The  ilefoiidant  imid  cbnt 
he  never  Rave  the  plaiiitifTa  any  onlor  to  cliavgo  the  launch.  The 
dofnndant  woa  called  ai  n  wttnoia  for  tho  plaintiff,  and  ho  tbnn 
■tAted  that  ho  had  given  hlaaorvanl*  no  authority  to  kIvo  an  order. 
He  Kave  all  onleni  on  a  primed  form.  Jiid);inont  wan  i>1ron  for 
the  defoliant,  with  co#tJ>. 

DnbUa.'.An  onijuiry  hni  been  hald  with  reference  to  nii  nppli. 
cjitlan  by  the  f'nrjiorntlan  for  a  loan  of  £".^.4011  tor  the  piirpoati  of 
eitcridint;  thn  olcetrlo  lit;bl.iri)C  of  Lbn  Pity,  and  to  mcnt  I  he 
iiii:ri'iii>e'rdeinHnd  fnmi  privnte  curiMinici*.  Mi.  Harty  alliiduil  tu 
the  fact  that  the  privai4)  lijuhlln;;  plant  wan  now  eipiHl  lo  ri.nQl.i 
ll!-u,p.  iompn,  the  number  of  lamp*  being  0,oO(J,  $teph(-n'«-gr'uan, 
UawHin-«treet.  Nanua-atreet.  Morrion  square  Korth,  LeinBter, 
Htreet,  ('larei-lreet,  part  of  Merrionaquare  We*t,  t'npol-Btrcel. 
Mary'u'lnne  and  a  number  ol  other  itreete  are  iiicludod  in  the 
•chome  Xtr.  Robini>on.  chnirinan  of  the  coralnltlee,  ntated  that 
the  work*  nlroAdy  orwcled  had  [iroved  •iich  a  mceem  that  the 
nildltloiial  outlny  would  amply  i'«<Tiop  Iheni,  ii*  a  jjinitci  iinnibor 
of  ponmioiPr«  would  bo  nuppliwl, 

BulL — Two  i.'ill-ainporo  "  O.E.  "  melcm  hn\c  boon  ordered  from 
the  maker  (Mr.  -loseph  Ivilinundaoii.  .Mbort  I^IeRtrio:iI  Woika. 
Bradford)  tor  reglaterini;  Ihu  li)t:il  ouligiiit  of  thp  Hull  cliXMrii; 
llffhtini;  atatlon.  Tliuy  are  (u  bti  Ci>up1«il  to  the  two  uutaidu  con 
ductonof  the  ibrev-wire  «yBtoiD.  An  elfurli«  being  imule  to  induce 
the  North -Eastern  Bailway  Company,  or  owners  uf  the  docks,  to 
take  np  the  qaestion  of  lighting  the  dockn  with  ibu  electric  Iti^bt. 
It  J?  belivviMl  that  Measrs.  Wi^n  and  Co.  will  bo  lukcil  to  co- 
ojicrato  with  the  Corpot»lion  in  bnnginic  about  thia  muoh  dcslrod 
impi'dvomont..  Tho  au^ifostion  i*  thnt  tho  l,*or)>oratioii  ahould  lay 
down  mama  with  the  viow  of  llliiniln.illng  tlio  ()iiays,  ahoda,  etc., 
an  n[>cm1.ion  pinaentlng  no  dilHciilty,  wolii}*  that  the  conlral 
nation  it  «lcuai«d  ela«e  to  Ibo  dochMiilu,  The  rMult  of  the  oiiMri- 
meol  mad«  by  Ch«  Curporation  in  introilueing  tho  electrie  liifht 
into  the  lAwn  has  so  far  proved  a  itralilyinfE  aucoen),  no  much  to 
that  a  reduction  in  the  price  to  consumers  on  an  early  date  is 
oontideotly  expected. 

aUasow.^The  minutee  ol  the  Uns  and  Bleutrio  Lighting 
(^iiiioill«u  fireeented  at  a  meeting  of  the  Town  Council  a  few 
dayit  a^o,  atated  thai  at  a  meeting  on  Uctobcr  1 1.  Mr.  Arnol,  the 
deolriuBl  engineer,  had  aubmittod  the  atatcmont  of  coat  which  ho 
had  been  Instructed  to  prepare.  The  joint  sub-oommittcca  hai  inj; 
considered  Ihu  statement,  wern  unnnimoiialy  of  opinion  ttiat.  in 
the  whole  eiroumatanee*,  it  wdl  be  more  con  content  and  oxiicdlent 
to  Riako  arraogemonta  for  oharjfing  tho  amuinulalor*  required  tor 
Uitbttng  iba  car*  at  one  or  mure  uf  the  Car  depute  now  being 
etwteaky  thu  C,i>r|)Oi'itlioii  invteoi)  of  getting  this  done  at  tho 
exittiog  ceatnd  electric  lighting  station  in  Waterloo  itroeL     Tho 


minute  wna  npprovod  At  a  meeting  of  the  gubcommittoe  on 
gHlli>ri*ii  on  Oetobor  20,  a  verbal  report  was  made  by  tho  curnlar 
o(  the  ipilloriw  ax  to  the  coat  of  llghtlnit  tiio  Corporation  Galloriea 
by  ga^.  and  tbo  rsfiort  by  Mr  ArnoL  aa  to  the  Ciut  of  lightinj; 
tbeni  by  tho  eieotrio  light  havio;;  lifou  reronal'lnrod,  it  was  re- 
solved to  recommend  that  rluclricily  nhoiiW  be«dmil«d  ihroughout 
tho  gBllerica,  and  that  tbo  ('rompion  ininp  sboulfl  he  uu>d.  The 
inlriuto*  were  approved. 

KtU-LKhttsc-  -Tho  Kook  Mill.  Waterloo,  hua  been  llshted 
throughout  by  electricity  by  Messrs.  J.  H.  Hulmea  and  Co.,  of 
NfiiiT>j»»tlo-oii-Tync  The  installation  consists  of  t*o  dynamoi,  the 
l.ii^-v  ol  which  id  caiiablo  of  supplying  the  whole  of  The  light  In 
Ihe  milt  ;  the  other  l«  a  pilot  dynamo  for  I>y>  lights  for  uio  when 
tho  mnin  engine  In  atopptd.    The  output  uf  tho  large  dynamo  is 


equivalent  to  lighting  T70  Ismrw.  [t  i»  <li-iven  by  bolt,  from  a 
counicrahuft  driven  by  the  mill  engine.  The  pl|i>t  dynamo  is 
driven  by  ropes  from  the  llywbeel  of  n  «|>ecial  engine  erected  by 


Measr*.  Holmes,  runnlns  at  a  speed  of  ITS  revolutiona  per  minul» 
The  laniim,  wiiirh  are  all  of  16  c.p..  are  provided,  in  the  vinnning 
and  carding  rooiiiH,  etc.,  with  wide,  ahnllow  reflcctoia.  piuntiMl 
white,  which  di'tribute  the  lijihl  thoroughly  without  cutiog  a 
ahadow  on  tho  cotton.  In  the  xtHirciuie  and  engtno  room  apecuilly 
strongly  guarded  fittingn  nre  ustvl.  The  work  haa  been  carried  out 
under  the  supcrin tendance  of  Mr,  Krondbent.  An  intitallation 
cnmpriiiing  SKt  lam|>8  haa  just  been  put  up  bv  Messrs.  Bennett 
smd  Dnico.  of  rroKlJin,  in  the  cotton  mill  of  Mr,  J.  Humber, 
FraetOH,  Tho  »ninu  lirm  are  alno  o(|aipplng  Measra.  Hartley  Bro*.' 
milhi  at  Prwton. 

Wolveliuuniiloii,  ~T))e  annual  roiwrts  of  the  varioua  coinmilteea 
ol  the  Town  Couiii^il  vrete  prejented  al  the  meeting  of  the  Council 
ye^Mrdny.  Tiie  Kiniince  Cominitloc  reported  tlint  it  would  be 
necemary  at  nil  early  date  to  iwue  Coi  ]«ir«tion  alack  or  debenture* 
to  meet  un  account  for  permanonl  worke,  together  with  the  amount* 
roimircd  for  works  of  drainogp,  electric  lighting,  poviii;;  cif  uti'iml* 
and  footiiatlia,  East-end  I'ark.  rotusedwlruotor.  a-id  other  general 
woik*  of  a  capital  nature  which  nre  intended  to  bo  carried  out 
during  the  next  tow  years.  The  ijueetion  of  providing  tbo  electric 
light  fur  the  bsroiigh  wna  dealt  with  by  the  Lighting  Committee, 
and  after  referring  to  the  ap|ioiiitmeut  of  Mr.  K.  H.  I.,owia  as 
electrical  engineer  and  otchilect  for  the  buildiTig  of  the  contrnl 
stalion,  tho  report  slnten  that  plane  and  ■■I'coifi'.'atioTis  are  being 
prepared  and  the  onginoer  is  negotiating  with  the  Eieotrio  Con- 
fltruct.inn  Company,  with  a  view  of  obtaining  a  modified  tender 
from  ihnin  for  thn  plant  and  machinery  noRcsanTy  to  supply  eleo- 
trioity  for  ri.(N)IJ  iiiuantleacsut  lamjis  and  4l'l  arc  lamps  lor  atreet- 
liglitinc,  al"o  with  Mr,  John  Thom|>M(i  for  boiler*,  and  Mcssra, 
CallendBr  and  ('o  for  tbe  laving  of  cablet,  «lc.  Tlie  architect  iM 
alio  preparing  pUna  for  the  buimnga-  ^M 

TaoQlon. — .\  rn[iort  on  Improvomonts  ami  addition!  to  tba 
^tuUon  Ink*  hMin  >i.'iit  to  the  ESIoctric  Li;-htlng  CommltMaof  the 
Council  by  |ir.  li'luming.  The  report  deid«  with  (1)  additlona  to 
tioiler  plant.  (2)  ndditionn  tu  dyimuio  plant,  (3)  small  improv«, 
mprits  m  the  station,  and  especially  an  alteration  of  the  eteam- 
piping,  (4)  laying  of  the  mslna  underground.  Dr.  Fleming  says 
that,  the  two  Babcock  boilers  now  in  use  are  in  fiur  condition. 
Practically  the  whole  boiler  power  in  tho  station  ia  in  aM  at  the 
time  uf  hoiii'lcat  toad,  and  Iliaro  la  no  other  rewrre  boiler  power  in 
caao  one  of  tlie  boiUra  breaks  down  ;  nor  ia  tliero  any  pon«Ibill^ 
of  extending  the  lighting  witliout  a>«rloading  tbe  boiiere,  Ue 
therefore  rucommunds  the  cummltlee  lo  lay  down  an  nfiillLional 
boiler  uf  too  h.p  .  and  that  this  boiler  nhoultl  be  devoted  ta  the 
arc  lightirig  station,  lie  iccommonds  the  neoepUBoeof  tjie tenders 
of  Mcasn.  l)avo;,  I'lixman,  and  Co.  for  a  et^el  boiler  at  tho  coat  of 
£RM3,  together  with  £M  for  netting  it.  It  ia  necestory,  he  sayR,  to  put 
in  at  oncn  a  amiill  alternator  lo  lake  the  load  at  limea  when  it  la 
very  far  below  the  lull  ca|wuity  ot  the  two  proMiit  alturnatora.  He 
alao  reooiniiiend"  that  («  ilrive  this  machine  an  engine  capable  ot 
nnilorl-iking  about  40  h.p.  will  be  r«]uired.  Under  tlieno  con- 
dllioua  he  vijiecto  to  produce  .-i  marked  ccouomy  in  the  coal.  The 
prMent  Willana  nn.^  ituaton  and  I'roetor  enginoi  m|ulre  ai-or- 
hauling  Ho  joint"  out  that  it  will  be  nocesaary  at  Once  to 
commence  putting  Honui  of  tbo  main*  underground.  He  propose* 
to  get  rid  of  the  amnll  houac  trnnafomtcr*.  or  to  keep  them  for  the 
"  pioneer  "  work,  ami  to  i^upply  the  central  jiortion  of  the  town 
from  oneoommoii  Mt  of  tranaforinera,  to  be  placed  in  ciib-atatione. 
From  thwe  aub  nation  tranHforiuere,  undergrouuit  mains  will 
prucee'l  to  the  cuBtoinera. 

Swasaoa.— For  aoino  years  there  faa«  been  a  good  deal  ot  talk 
about  the  nooeiwily  and  toe  advisability  uf  lighting  the  main  public 
atieela  by  electricity  imrtwul  ot  gas,  and  of  Mipplyiog  ?uch  of  tlio 
buainesa  and  residential  premteea  u  fall  wiihin  ths  central  area 
with  this  illuminant.  During  the  laet  two  months  applicationa 
have  been  mode  to  the  Swansea  Corporation  by  several  nloctrlo 
light  cominnlcfi  who  have  given  notice  of  their  intention  to  apply 
to  the  Board  of  Trailn  for  a  provisional  order  lo  oiinblo  tliem  to 
light  Swanaea  witli  olecljioity.  In  I84D,  in  tbe  (.^orioration  Act 
of  that  year,  the  Swannea  niuuicipulity  obtained  an  order 
from  Ihe  Boaitl  ot  Triule  enabling  the  CcrponiLiun  lo  supply 
olvctrielty  for  the  lighting  of  the  public  streets,  and  for  tbe 
supply  of  ordinary  ooniumera  within  a  certain  area  callod 
the  compuliQirr  aroa,  within  which  limits  exponmonta 
might  be  tried,  after  which,  if  found  snccoaalnl.  It  might 
be  extended  to  a  wider  region  at  the  borough.  V\i 
pr«Mnt  tho  Corporation  have  taken  na«t«fMta  uae  t^eli 
for  the  electric  llchling  of  the  borough.  Bdt  the  time  ia 
aays  a  local  paper,  when  the  Cor|>omtion  must  lu-rlve  at  a  decirion 
ono  way  or  another.  Last  week  a  meeting  of  the  Electric  Light- 
ing C,ummitt«c  ot  the  Car[ioralion  was  held,  wlien  it  seemed  to  bo 
the  unonimoo*  opinion  that  it  would  be  a  fatal   mistake  for  thq 
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CorpoMtion  to  illow  their  etoolric  lighting  |H>wors  lo  paai  from 
I  them  into  the  hnnda  of  any  privnto  company.  The  Bontd  of 
Tmde  ia  to  bo  commuQinaiod  to  the  nITnot  that  no  iiiicli  powori 
iihould  bo  ttmntod  to  any  jirltate  compAny  until  Itio  Corporntlon 
hitvo  taken  *t«|Bi.  ax  ihoy  will  at  ono«  do.  to  olcor  up  the  iDAtl«r 
^  and  nnive  at  a  d«ei«!oii   wlielher  they  tiliould  uae  or  (fire  ap  the 

I      MetropoUtaut   Klaatrle    Supply    Company.    LImlud,  —  Tl>(i 

■  followiji^^  "Mrcolai  wu  iKniiod  oil    Motidny  to  lli^  nh-irulioliiom  by 

H  Mr.  EI,  (.'iiiillir*  Ow«ii,  tli«  (ecretury  to  tiio  Company  :  "  In  fultU 

H  ment  of  lh«  dcxire  expii'««tl  at  tha  liut  nnoual  iconoml  meetine 

f  Ibat  the  RharpholHer*  ahoulil  bo  informed   u  to  cho  Company's 

protfraM  during  the   prcacnl.  yoai,   the  Board   Iiavo   iileaouro  In 

•tetinit  that  tho  incrcaic  of  butlnoM  In  beini;  iwili»f«etDr!ly  main- 

bunorT      Tiio   iinmbnr    of    Ihitiim    coiine<.^l*ui   to    tho   CoTii|iHny** 

■v*t«in,  wiiinh  in  Norembor,  IS!)'^,  n>iiuuiit<.>-l   tu   114. QJU.  mill  xt 

the  date  al   tli«  uunersl   meeting;  in  April  liut  to   131.1^3,   now 

*mooiit>>  lo  137.336,  and  additionul  npplkation*  are  in  hand  for 

»tho  supply  of  nurrnnl'  lo  T.3ft7  lamjia.  Tho  kixuu  rovcnoc  for  tho 
■ii  tnuntlia  ondtni;  Juno  30.  189.1,  ahnireB  Tory  jutiafoctory  ailvanoo 
upon  that  for  tho  corre* ponding  period  ol  l9Ud,  while  tho  worltln); 
•Kponnca  for  the  (nune  i>»rtod  Inlly  boar  out  the  view*  wbiub  the 
Board  liavo  frequently  exprasMd  ae  to  the  email  additional  coxt  ol 
production  a*  oompsiw  with  tho  inoreased  revenue  earned.  Tho 
Ktow  revenue  for  the  quarlor  ending  Soptombor  3i)  nhou-i  that  tho 
Tn[«  of  inareoie  over  iSS3  coaunnea.  Tbo  [mtcni*  rohitinK  to 
the  manufacture  of  incamJcucont  l«mp>  expire  on  tlie  10th  of  the 
proeont  month,  nn'l  onnxxiiienrly  K'nat  r<oiictioii8  la  the  prices 
of  IhoM  Uiniuiareof  courM  beioK  ■iiHilo  While  it  in  dilEontt  to 
foreeoo  all  the  reeolte  that  may  arise  from  a  changv  of  do  inuvh 
Importance  to  oonsumeie,  there  cnn  bo  little  doubt  that  this 
Comueny  ma«t  benotit  by  anything  which  tcndi  to  chna[ion  nnd 
populuriae  tliouBcoI  theoloctric  light.  The  Boaitlarc  to  untiiifiod 
with  the  precont  progreu  of  tho  Company,  thab  thny  bare  no  doubt 
thoy  will  boin  ■  poaitinn  to  recommend  tlie  |iayiaent  of  linlf-yearly 
dividondi  In  future  years." 

One    Roenlt    of   the    Coal   Urika.— Hr.    Oewdnev,   nolieitor, 

at   iilie   Soulhwark    Police   (*ourt,   on    Woonoiday.  on 

lit  the  (.'ily  of  liondon  Kloctric  Light  Company.  Limited,  to 

r  a  auiiiinonn  taken  out  by  Incpeotai  t'lrtat.  repreMntiiig  the 

Saviour'n  Dlnlrint  Board  of  Woiks,  Soiithwark,  for  iin  iiitriiigu- 

luient  of  tho  Smoko  Nulxnnco  Abatomoni  Act  by  allowing  bhiok 

^  emoko  to  liuuo  Iroin  tbair  premises  at  Etankeide  on  sevninl  dava 

(during  rlie  month  of  October.     Evidence  having  boon  given  by 

'  the  init|iootur  ill  nii^|H>rt  of  the  siimmonn,  Mr.  Dawdnoy  mid  tho 

OOmpuny  I'lid  not  dinputc  the   factji.  but    widhod   tho  iiia^\ttmtc  to 

take  inM  oonsidcintion  tbo  ciicumntaiiooii  under  whioh  tlio  cjiuie 

of  complaint  had  neiaon.     Tho  fact  was  that,  In  consMiuenoe  of 

the  ooal  strike,  they  wore  iinnble  to  obtain  n  supply  of  Wolnli 

■mobelww  ooal  for  wbiuh  they  hiid  mntnuttod.  although  they  had 

Olftretl  l(h  per  toil  more  than  tho  contrnet  prioo.    In  conncciuonoo 

of  thie  thoy  triod  to  koop  thoir  worka  froing  by  buminf;  ooko  at 

oontiderabb  inconionisnco  And  inorMCM  eoet,  but  after  «  eliort 

lime  tbo  coke  iiipply  aUo  failed,  but  they  were  left  on  tho  horna 

of  thin  dilemma :   either  they  must  stop  their  workc,   which   it 

waa    impoeelble   tor    them   to   do    wilhout   breaking   thoir   oon- 

K  tract    tor    the    electric    lighting    of    the    City,    or    uae    other 

H  coal,  wbiuh  (hey  could  not  bum  without  lubjecting  thenuelve*  to 

H  the  penaltiw  for  which  they  woro  now  sued.     Ho  wae  happy  to 

Hbi^,  Qowerer,  that  their  ditBczuIty  wlu  now  at  an  end,  and   that 

^for  the  loat  vook  or  two  Wolnh  con!  could  again  be  obtainod.  nnd 

tho  company  hoped  to  bo  In  a  position  lo  gi\e  no  further  onuiwol 

OOinplalnE^      Mr.  F.    H.  .lockson,   the  oomp«nv'«  engineer,  wea 

cnllvd  In  eopport  a4  the  (orogoiog  statement,  and  uftor  liearing  bis 

ovidenco.  Mr.  Slsde  tnld  he  would  adjourn  the  cue  for  four  wooka 

En  order  to  see,  before  giving  hin  doeisiun,  whether  tho   nuUonoo 

had  boon  obated.     This  cose  wa»  adjourned  occordinnly. 

Uttbtlns  the  BoAOoneSeld  Statao.^At  the  WutitminHter 
County  Couit,  on  Tin/j-iiiiy.  .lurlu.i  l.iiitiley  Siullh  had  before  him 
the  cose  of  tho  ICleul.ric  hMUUnliun  Coiu|iany  i:  Juliet,  which  woa 
a  claim  by  the  plaintiff  lirm  for  out  of  paL>kpt  oijicnucii  in  connec- 
tion with  the  hire  of  himpa,  uiros.  eto.,  in  oonnofition  with  an 
order  from  Madame  Juliot,  o!  Albomarloitroot,  for  the  llluraina. 
tion  of  tho  BeoooneBold  (tatuc  in  I'arliamcnt.sijuaro,  on  PrtmroM 
Mr.  Marriott,  solicitor,  apiienred  for  the  pUiDtUTcompony ; 
Madame  Norton,  defendant's  maiMgetwt,  repreaenbod 
■•fendant.  John  (i.  O'Brion,  plaiotitTa'  manager,  anid  hii  firm 
^ve  tiA  estimate  (or  illunuDattag  the  BeKOOOBGcJd  atatnc  with 
inOBodeMent  lighte,  Madame  Juuetv  a  Uorbt,  of  1a,  Albomarlo- 
Mreet,  came  and  sold  oho  hod  an  order  to  do  It  from  the 
PrimroM  I^sajtuc.  Tho  eatimato  was  £.1.  3t.  in  the  end,  n« 
dofondant  sold  sbo  would  poo  that  ptaintllTs  ware  loontlonod 
in  "  all  the  Pron  nottcot^"  They  got  tlie  batleritHi.  eto  , 
from  the  Electrical  Storaga  Coiii|iany,  lutd  hail  paid  £1,  Ts.  Od. 
for  the  hire  of  them.  They  went  to  I'arliament  «|uaro.  but 
were  not  allowed  Ut  operate  on   the  statuo,  oa  they  could  show 

>Uie  poUoe  no  authority  but  dofondantV     This,  with  tho  men's 

'«pen»ee.  woe  cuw  claimod.     Madame  N'orton  said  the  work  was 

ever  corriod  out.     Madame  .luliot  wiu  lent  for  by  Mr.  (teorge 

I  Utno  Fui  to  do  thcao  Illuminations.     Tho  (Irnnd  Ladies'  Council 

the  I'rimroso  League  thought  It  would  be  a  novelty  to  bavo  the 

>t«tu«  llluiitlnated.    Tlio  contraot  was  nover  carried  out,  then  why 

l^ebould  defendant  pay!  His  Honour;  The  plaintiffii  received  no 
order  Irom  )*ou,  and  would  have  carried  it  out.     It  waa  not  thoir 

,  fault,     Madame  Norton  :  ^Ve  had  Mr.  Ueurao  Lane  Fox's  word 

I  they  bed  pormlaiion  to  do  whatever  thoy  liked  with  tbo  statue  on 

[Primrow  Day.    Surely,  hb  wocd  was  vood  enough  !    Hi*  Honour ; 

T^Tell,  you  must  get  it  back  (ram  nlm,  1  auppoM  tha  ladies 
vtfgAt  U  n-oald  he  a  novelty.    Madame  Norton ;  Ves ;  they  all 


wanteail  it  done — the  Countess  of  Dnrham  and  all  the  othom.  Hie 
Honour  said  p!aintill»'  claim  hud  been  iniide  out  lo  tho  extent  of 
£1.  lis.  Od.  Thoy  must  have  judgment  for  that  amount,  with 
costs. 

•arrow.— At  a  meeting  o(  the  County  CoaooU  held  last  week 
Councillor  Smith  moved  Inc  following  resolution,  ol  wbiah  he  had 
given  nnUee:  "That,  in  fnpo  of  the  many  rccognimul  luJvanta^ea 
of  otectrirlty  ovnr  gaeas  an  illaminant,  and  its  rapidly  incrauing 
iid<i|jllun  by  other  towns,  tho  rosolutlon  of  the  Coiinnil  of  April  Ii. 
18!)1,  autlioriMing  tho  provialoii,  at  an  ostimntcil  coat  of  £.'I,INMI,  of 
certain  additionul  plant  ut  tha  euworkii  to  meet  the  Incteasing 
coiuumption  of  giu,  be  lesainded,  and  thai  t^e  resolution  of  tba 
C'ouneil  of  tho  lamo  date,  approving  the  urooeedinirs  of  the  Caa 
nnd  Water  Commitleo  of  March  23,  IS01,  bo  varied  or  rescinded 
so  far  as  such  prooocdings  approvo  the  procoodings  oif  the  '  Addi- 
tions toGaawork*  Plant  Sub-Committee  of  March  24,  I^Dl.'  Ho 
Mid  that  hie  motion  rose  out  of  tho  motion  he  made  at  tho  la«t 
Council  meeting.  While  there  was  naturally  dilTerence  of  toellog 
DO  tho  question  of  tho  electric  light  tor  Barrow,  meet  of  the  meoi- 
borm  of  tho  CoDncil  would  agree  witii  him  that  they  should  not 
expend  any  more  monoy  in  incroiuing  the  cajncity  of  the  gee* 
works  Councillcir  Brufshaw  sooooded  the  motion.  Alderman 
Strongilhurin  thonglit  Mr.  Stoith's  motion  absard,  and  if  the 
mover  and  socunder  thought  thoy  wore  going  to  advanno  the 
oloctric  light  question  by  end«i\uuriiig  to  cripple  the  develop- 
mont  of  tbo  goHWorks.  thoy  would  tind  the  majority  of  the  Councit 
against  thom.  Other  apoakere  bavtog  epoken  wainet  the  motiOD, 
(inunoillor  Smith,  In  reply,  said  that  one  of  ^e  prioeinl  objeo- 
tioiiH  ralxed  HgxInMt  the  electric  lighting  sehemo  hod  been  that 
they  boil  nofHoimit  capacity  ut  tho  gasworka,  but  now  tbo  argu- 
ment hnd  gotie  tu  tba  other  side,  and  wa«  stronfjly  in  favour  of 
the  etcotrio  lights  It  was  quilv  powublewith  an  exjwnditureof 
£i,:iO(l  or  il.S.CMK)  thoy  might  get  a  very  great  increase  in  the 
capacity,  hut  this  did  not  alter  the  other  side  of  the  <iuestion  at 
ell.  for  if  they  were  not  antirius  to  do  it  noa'  thoy  would  be  forend 
to  do  it  next  year  whether  they  liked  it  or  not,  The  motion,  on 
being  put  to  the  meeting,  was  rejected. 

Aberdeen. —The  Gob  Committee  of  the  Town  Council  bar*  had 
applioatione  as  to  an  extension  of  the  electric  lighting  mains  (or 
the  supply  of  private  conaomei's  in  King-fitroot,  Market-e*4eet, 
nnd  Rubin  law -tor  race.  With  regard  to  Rubielav- terrace,  the 
oonimiltee  ditoetoil  thftt  a  reply  should  bo  returned  to  the  effisct 
that  the  committee  did  not  sse  thoir  way  in  the  meantime  to 
recommend  the  Council  to  undertake  tho  oo«t  which  would  be 
involved  in  carrying  out  the  etitention  required.  As  regarded 
Maiket-atreal.  the  committfio  autborii^od  tho  laying  of  the  main 
for  the  distance  le^iuired,  the  estimated  oxjiense  bein^  £76 ;  and, 
WLtii  respect  lo  King-etc«et,  remitted  the  application  to  tli» 
superintendent,  with  powers,  Thevo  rocominonJatlons  have  been 
adopted.  The  Watching,  Lighting,  and  Fire?  Committee  of  tho 
Town  Council  roiiortod.  at  ■  meeting  a  few  days  ogo,  that  they 
had  under  conaideralion  the  question  ol  uittoducing  electricity  (or 
■troet- lighting  purirasee  within  a  certain  area.  In  this  oonneotlon 
they  hud  before  tliem  a  re|iort  Irom  the  superlDtendeot  of  Ihe  eaa- 
works  and  tJie  liKliting  invpootoi'  to  the  enact  that,  after  constuta- 
tion  with  Mr.  Murray,  electrical  engineer  to  the  Corporation,  in 
their  opioioD  at  leoet  nine  lam|ie  of  about  2,l]iK)  c-p.  would  bo 
reouired  to  light  Cantle  atreet  nnd  UnionstrtfOt  (wsfar  as  Uniosi 
Ui'idge),  and  one  tamp  to  light  St.  Nicholan  atreet,  and  lo  which 
reference  was  made  in  our  hut  issue.  Tho  avorngo  di«taiioe 
between  the  lamps  would  bo  about  77  yards.  The  cost  of 
tlio  scheme,  inoluding  pillars,  himps,  and  erection.  wouM 
be  about  £'252.  lUs,,  and  tho  coat  of  maintenance  and 
current  per  lamp  ibout  Sjd.  per  hour.  The  committee  to- 
solved  to  rocommand  that  nine  arc  lamps  should  be  eroclod  in 
(.'natle- street  and  Union-street  (as  far  as  Union  Bridge),  and  one 
lamp  in  St.  Nlcholnj  stieot  nt  tho  junction  ol  Correction  Wynd, 
according  lo  the  plan  submitted,  and  that  tho  Council  should 
remit  to  the  siijierin  ton  dent  of  the  gasworks  and  the  lighting 
inspector  lo  take  tho  iieoessary  steps  for  this  purpose.  Botlio 
Lyon,  in  moving  the  wloption  of  the  report,  said  that  when  tbo 
(ins  t'nmmittee  made  arrangementB  tor  getting  the  electric  light 
into  the  central  diiitriot  of  the  city  precautions  were  taken  m  t£at 
the  atreeti  could  be  lighted  without  taking  up  the  {.lavemool  again, 
and  nt  the  piesont  moment  the  whole  thing  woa  completed  for  all 
the  atioetH  in  the  area  to  be  lighted,  with  only  tho  cost  of  putting 
up  the  hull ps-  Mr.  Sinclair  seconded  the  adoption  of  the  report, 
which  woa  t^a^ri»d, 

Trades  and  Indostrles  BxUlblUon  at  NeweasUb— An  oihibt- 
tion  of  this  character  was  opened  at  NowuMtlu  on  Monday.  In 
the  engineering  de|>artmcnt  tbei^  is  an  eleutric  light  installation 
by  Messrs.  Kmeet  Scott  and  Mountain,  Limited,  o I  tho  Close 
Works,  Newcastle  This  consists  ot  a  11  unit  Tyne  compound- 
wound  <lynamo,  capable  of  feeding  20  S.OOOc.p.  arc  lamps.  The 
dynamo  is  driven  by  an  Otte  gns.engine  of  16  h.p.  A  aocond 
dynamo  is  installed,  capable  ot  feeding  eight  2,000-c.p.  arc  lamps 
to  be  used  at  the  entrance  and  in  tho  rofreeh  me  nt- rooms,  this  beinji 
driven  by  a  4-h.p.  gaa-engine.  The  interior  of  the  building  la 
lighted  by  meona  ot  12  'Tyne  arc  lampa  of  'i,(N)(l  u.  p, ,  and  tiireo 
similar  lamps  are  pbced  outiido.  Moaers.  I^rnest  Scott  and 
Mountain  eihlbit,  also,  a  high-apood  vortical  engine  of  thoir  own 
manutacturo  (or  electric  Ugbting,  a  combined  engine  and 
dynamo  (or  shlpligbting,  and  a  triple  -  feed  pump  for  working 
in  connection  with  auxiliary  condensers  and  feed  -  heaters, 
and  Bpecimens  of  brasa  oaatings.  A  oomplote  electric  light  instol* 
lotion  U  abown  by  Messrs.  Rowland,  Bamelt,  and  Co.,  ol  Sov- 
coatle.  It  oonsists  of  a  dynamo  driven  by  a  12-h.p.  nominal 
Stockinet  gax-engino.  The  dynamo  ii  capable  of  giving  an  output 
oi  lOOampecw  at  an  E.M.F.  of  ftS  volts  whoa  running  at  from  MO 
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bo  <S0  Kvolutions  per  minute.  It  energiMW  eix  arc  lamp«,  r&ryitic 
in  power  tram  900  to  3,000  onndlce,  and  numerous  inciuid«Boent 
[kmiw,  arnuiMd  on  n  board  >hoH-in);  tlie  vnrioun  fittan|rB  &r« 
I D"  >'l»w.  Mc*i>r*.  Roelln]^  nnd  Mntthow*.  Btndford,  exhibit 
I  ^unmo»  ftnil  otiior  electrical  apptlnncea.  Moiun.  FurniVAl  and 
Co.,  of  KeddiHii.  exhibit  a  {'li.ti.  nnd  n  4  It. p.  •ilotit  K"*>«n2inea, 
and  un  tba  ndjoinin^  etsnd  in  u  H.'riei>  ul  eiliibl(«  by  Nfexars. 
Tiknjtyoii.  Limited,  ot  Binninf^liutii,  The  Olto  enumo.  with 
PinliQcy'a  luitont*,  i«  abowo  lo  motion.  Mourn.  J.  K.  H.  Arnirew 
and  Co, .  Limited,  of  Reddidi.  exhibit  throuifh  thojr  agent*.  M&i»rn. 
Allen  nnd  Rohinn,  m  13>b.p.  nominal  and  ^-h.p.  notual  Stocliport 
K*>*-*nt;iii«.  Hfioclally  iittoil  for  aleotrlc  lightint;.  wit)i  two  extra 
hMvjr  llywiieelit  and  al«ctrii)  IlL'ht  governor,  etc.  T!i<->hi<io  nifenta 
ahow,  [or  the  BlnctcmAti  VsritiUtiTi;;  Company,  Liniit«d,  an  nlr  fan 
driven  by  u  gU'engino,  and  a  fun  nnd  an  electric  motor  roinblned. 
The  C'aiDpboll  Gov-Engine  (.'ompuny.  Limited,  Novcoitlu.  have  un 
view  two  horizontal  ns4a([incB,  of  S  h.p.  and  8  h.p  nominal,  and 
*3.h,p  olt-pn^ne.  Msmvi.  Poter  Burt  and  To.,  of  ('aml«chic, 
'  Glaiwow,  eihibit  an  Acme  paUint  h«rli«ntAl  |;aii>«neinc  of  (i  h.p. 
'  nomtnal.  Gae-enjiinee  nto  al«o  «howii  by  Me"nr«,  Croii«loy  Hroa,, 
of  Op«Ti«haw.  A  larjje  otand  is  o<;ciipinl  by  Mi.ii>iii>.  Thwaiten 
Bros.,  Limited,  Brndfond,  and  (^oiitBiim  n  "('npcll"  contriluual 
pumping  engine,  capable  of  dUcharKinu  lOO.iJOO  (-ullonB.  or  nbuut 
150  tons  |)ei'  hour ;  A  oombined  pump  and  electric  motor  :  an 
improveil  Konta  blowttr  *nd  dupinx  ongina  -.  a  !>  ewt  atcam 
bammar  ;  a  rapid  cupola  model,  the  "  Andrew  llowaUion  "  pntont 
tnduetri^  filter,  water'»oft«ner,  imt«iit  itlimial  wate[-«oft«ner,  etc. 
Meeer*.  Crenfell  nnd  Aoclee,  of  Biiiuinifhuni,  ethibil  ti  band  milli'ii- 
madiine,  Konritive  drill  praM,  tapping  inai'tiinu,  ami  two  I'lLptitaii 
head  lathei  on  sctew  maohinw,  Tliu  eihibit  if  <icr<i|:iiod  onpecially 
fcir  electricnl,  cycle,  gun,  and  other  concerna  where  a  number  of 
pJeoM  are  to  bo  mode  in  dupliciiLo,  or  whcro  rjuantitiei  nf  good 
•CFOwa  are  re()uli'ed.  In  connrctloii  with  thin  ttand  arc  •tiown 
examples  of  wlt-windinK  elnntiuMl  clook*,  by  iho  Induatrial  nnd 
Morcantlle  Inveatmoni  Company,  I.iinil'.in  i.hi'mii>li  iheir  a<£ent«, 
Mowre,  John  Mill"  and  Sunv,  NuwcmtlUi  and  Walker. 

OtUuby.~It  wna  mentioned  in  our  loit  ihoc  thnt  the  Town 
Council  had  decided  to  have  nn  interview  ulth  Mr.  Hummond  on 
the  sulijpot  of  elovtric  li^rhtine.  Thai  Interulow  han  now  tjikon 
place,  tlie  [otlowinh'  bving  an  ab«lnuit :  The  Miiyor.  in  inttoiliicing 
Mr.  Hummund,  reminde<l  the  meeting  that  having  renolved  to 
apply  for  a  proviaional  order  in  reajieot  of  electric  lighting,  it  waa 
neceamry  to  have  aome  informa^n  on  the  subject.  Ho  met  Mr. 
Bammond  a  little  while  age,  and  that  gentleman  tery  kindly 
afbred  to  conio  down  to  give  anv  information  which  the  rouncil 
detired.  Mr.  Hammond  limt  i-eierr^d  to  the  great  aufierLoriLy 
of  oloctrlcity  over  gM  as  un  illuniinani,  and  then  to  electrical 
science  and  engineering  from  the  early  ilayit  down  lo  the  preeeiil. 
HavJnK  doseribe'l  Farailay's  iuetlio'l«,  he  deeoribed  in  aetAil  a 
oentral  eleotrio  alation  erected  on  modem  Unea.  adrooating  steam 
power  in  preference  lo  gas  as  an  agent  for  working  the  machinery. 
He  also  advocatoJ  the  cutting  up  of  the  power  in  order  lo  keep  ic 
in  proportion  to  the  amount  of  electricity  re<|uirod  at,  various 
porioda,  and  so  economiao  the  motive  power  and  at  the 
umn  time  be  able  to  guai-antoo  a  conitant  luiiply  of  elec- 
tricity. In  other  worda,  tho  central  aupply  anould  not  be 
dependent  upon  one  IflirKe  enelne.  whli^h  would  have  to  be  kept 
Itoing  whan  only  a  varv  small  nTiiuiiiit  of  light  wcus  wanlcl,  l>ut 
U|)on  a  number  of  emaller  ones  whieh  oould  be  brouuht  into  use 
or  not  aa  oacaiian  required.  L'oming  to  the  oapitiu  outlay,  he 
said  ho  had  endeavoured,  by  going  rather  cluaely  into  tho  engi- 
neering portion  of  the  lubjocl,  to  ahow  that  it  waa  a  veryeimplo 
thing,  that  when  tho  plant  wai  properly  laid  (.here  wa«  no 
nuon  why  the  light  should  not  be  auppliol  without  iluctuation 
froni  on*  year  to  another,  nnd  that  money  inveatod  in  elec- 
tridty  workn  wax  not  invusteil  in  a  new  or  unaoiind  thing. 
BUiotrie  lighting  undortakere,  us  tlioy    were   called,   were    oom' 

g tiled  to  lite  their  aoeouulii  iii  u  tonn  drawn  up  by  the 
DiLtd  of  Trade,  and  they  had  to  diatinguiah  betH'een  their 
expenditure  in  coal,  wajtea.  worka,  repaint,  maintenanoe, 
director*'  expenaea  in  caae  of  companioi  and  management 
esp«n*e*  In  eonnootion  with  carpomtion*.  and  not  only  so,  but 
thejr  ntiut  aapply  tho  Board  of  Trade  with  tho  number  of  units 
titroed  out  at  thoir  works,  so  that  it  wa*  |iosslb!e  to  ili^icovur 
exactly  what  wa«>  done  in  every  electric  lighting  works,  A  Board 
o(  Trade  unit  wan  about  1,000  wait*  for  an  li our,  equal  1  Inn  30 
lamps  of  between  S  o,p.  and  10  a,  p.  burning  for  one  hour,  or  one 
lamji  for  30  bour«.  In  St.  Jamtn's,  Loudon,  the  Board  of  Trade 
unit  was  produced  at.  S^d,,  though  their  parliamonEory  powers 
etiabled  them  Eo  charge  Td-  At  BE^oAlford.  wheie  the  work*  belonged 
to  tho  Corporation,  tho  cost  of  prorluction  was  "M.  per  unit,  and 
they  only  charged  Sd.  per  unit — though  th*y  could  charge  Hd, — 
and  Iho  margin  between  'M.  and  3d.  repreMnted  the  amount  whiuh 
could  be  annually  set  aeide  for  a  sinking  fund  to  wipe  olT  the 
cost  of  llie  work.  A  number  of  other  placea  were  referred  to, 
where  margins  of  3d  .  3(d..  'Id.,  5d..  fi^d.,  Td.,  and  8d.  ijor  cent. 
Cxisleil  between  tho  coat  of  production  and  the  price  of  supply. 
Tlius,  where  a  corporation  wos  in  a  position  to  borrow  money  at 
3  per  cent.,  tho  figure*  ({uotcd  onnblod  Ihsm  to  do  ao  and  to  pro. 
viile  a  good  ainking  fund.  In  tho  earlier  day*  of  eloctrlaity  the 
work  had  been  oloiont  wholly  don*  by  OOmpaBi**,  but  It  waa  now 
being  done  by  corjioniliuns,  which  w*e  owing  to  the  more  advan- 
togooui  conditiona  brought  about  by  the  amended  Act  ol  1888. 
At  the  preeent  time  tliere  waa  invested  in  the  electrical  in- 
dnatry  Mine  (our  and  a  haU  milUooe — a  very  aurpriaing  figure 
conaidering  the  waate  of  money  In  the  early  days.  Of  the  tour 
ftn-1  a  half  milliooa  invoaCed.  lour  millions  had  been  subacrlbod 
hf  eorapkniee  ftnd  only  half  n  million  by  corporations.  There 
were,  howevor,  oortaia  electrical  works  in  course  of  conatruotion 
rnpreeantliig  CHi.OOO,  of  which  DTd.UU  waa  eubecrlbed  by  com-  ' 


jianios  and  £76S,000  by  cornorationi.  In  addition  to  thi«  there 
were  work*  actually  decided  upon  reprf#enting  1,'820,000,  of 
which  i:'2ri,iM)l>  wnn  In  rwpoct  of  compantee  and  £795,000 
i-i  iwiieiH  i>I  IvchI  aulbiiriliei!.  Thesti  llgur»  showed  a  total  of 
81  millions  inrMled  in  oleetrical  works,  of  which  lour  milliona 
were  invoited  by  companies,  whit'l  the  amount  inv«dl«d  by  local 
authorities  hod  crept  from  £500,000  to  over  two  millions.  He 
went  on  to  show  that  sped tlcat ions  could  now  be  got  out  without 
waste  of  money,  mentioning  that  in  a  recent  case,  whore  ho  pre- 
pai'od  the  eaUmatea  for  work*  costing  l''Jd.O0O.  there  wore  only 
£')H  for  extra*,  part  of  which  was  for  things  not  renlly  neccaiacy 
to  the  saheme.  He  pointed  out  there  waa  noaclined  limit  to  tho  use* 
of  electricity  ;  there  waa  no  knowing  what  that  mighty  force  might 
yet  bo  used  for.  and  in  placing  down  plant  the  l.'urporation  cotild, 
under  proper  advice,  place  itself  in  a  position  to  supply  anything 
which  might  bo  wanted.  Mr.  Connell  oaked  wiiothcr  Mr. 
Haintnond'^  ei|>«rieiice  proved  electricity  to  ho  suitable  for 
exl«rior  lighting !  Mr.  Uainmoml  eijireajed  hiraaell  thoroughly 
in  favour  of  the  arc  lamp.  It  brouglit  business  to  a  place,  and  in 
some  instiuicee  reilucnl  the  expenses  of  the  WaUh  Committee. 
Where  arc  lightin;;  had  been  properly  stArtcl  from  the  central 
station  it  had  never,  to  his  knowledge,  been  gii-«u  up.  In  annwer 
to  other  <|uorics,  he  rcmaikod  that  as  time  went  on  there  waa  every 
imssihiUty  of  ihe  cost  of  pro'luction  being  reduced,  as  it  hod  been 
in  the  piujl,  The  heel  ihanka  of  the  Council  were  given  lo  Mr. 
Hammond,  who  arranged  to  give  a  public  lecture  on  the  subject. 

Ksndal  —At  a  iiiccliiig  Inat  week  of  the  Town  Council  and 
Urban  Sanitary  Authority,  I'ounclllor  Hargreavee  moved  the 
following  rraolulion  :  "  That  a  couimillee  bo  appointed  to  oonaldor 
tho  uiiicdiency  of  applying.  nn<l  tho  step»  neceasan'  tor  the  Cor- 
inratioii  to  apply,  for  a  provisional  order  lo  put  in  force  the  Aota 
relating  to  electric  lighlmg  within  tho  borough,  and  to  report." 
In  doing  bo,  he  said  that  resolution  recjuirod  their  sorious  con- 
sidcrntion.  It  was  not.  non'  necosxniy  to  go  to  the  oxponao  of  a 
private  Act,  as  in  the  oiu-c  of  gas.  All  that  waa  reiiulrod  was  to 
get  a  Looal  (lovemment  order  at  little  or  no  expense,  and  then 
there  wae  no  dillioulty  In  obtaining  money  to  put  In  installations. 
A»  to  the  cost  of  the  electric  light,  ho  hni|  miideetiqiiirios  of  several 
high-oloea  firm?,  and  found  tliat  the  Brush  Comjiany,  for  which 
Mr.  Bevan  Braithwaito,  aon  of  an  old  lownEman,  was  agent,  would 
be  aa  reliable  oa  any.  In  tho  lirst  eatimato  ho  got  from  them  he 
calculated  tor  street- tigh tine  ^100  lampa  of  lU  c.p-  and  S'i  o.p.  Thai 
would  give  a  much  bettor  lighl  than  their  present  system  of  gae. 
He  aleo  calculated  for  1,51X1  lamps  oF  16  c.p.  for  private  lighting. 
He  thought,  on  further  consiieration,  that  that  installation  was  too 
email,  he  1.600  lamps  for  private  lighting  would  only  allow  for  130 
housu  and  shojis  with  10  lights  ench,  whoreus  ho  found  from  careful 
eniiuiry  that  many  would  take  the  electric  light  In  hotels,  clubs, 
»hopB.  and  houses  rviiuiring  from  'Hi  to  50  ligniM  each.  Therefore 
he  asked  for  a  ro'lHOU  estimate  providini;  for  '27(1  street  lamps  of 
)<!  c  p.  and  3^  c.p,  30  arc  lamps  of  'i.Oi"')  c.p..  and  4.000  private 
lights,  which  would  allow  for,  say,  200  6l>op«.  housas,  hotels,  etc., 
with  an  average  of  'M  lights  ench.  and  thiue  revised  li)jurea  ho  had 
got,  and  would  reed  the  m|Kirt  in  full.  The  followmg  waa  the 
rejiort  from  the  Itrnsh  Electrical  Knginnering  Company :  "  (a)  The 
cost  of  working  nti  electricity  »iiii|>ly  atation  oajMible  of  dealing 
with  fully  4,IXK)  lampa  of  IG  c.p.  burning  at  one  lime  installed  in 
privato  premises  iiiotudliig  all  charges  such  us  fuel,  oil  and  sundry 
stores,  uttvndunce  and  su))ervinion,  repairs  and  depreciation  of 
buildings,  machinery  olid  some  mains,  and  additional  municipal 
otlice  ex|»nBce.  {b)  Tho  exlio.  coat  of  niainlAining  ^0  incan- 
deeceuce  street  lamps,  of  which  170  arc  assumed  to  be  of  32  o.p. 
each  and  the  balance  of  16  c,p,  each:  also  .')0  arc  lamiia  of 
2,000  nominal  candlapower  (say  1,000  actual).  In  our 
provioua  eslimata  wo  aasumeil  »  '  loail  factor*  of  lodeg.,  but 
in  this  cane,  and  iB  Order  to  he  well  on  the  sale  side,  we  have 
assumed  only  lOdeg. — that  in  to  say,  the  probable  Darnings 
of  such  a  plant  la  catlmutcd  as  the  ociuivalent  of  the  running  plant 
(neglecting  apajxi  in  plant)  fully  loaded  for  only  HTG  houri  out  of 
the  totaJS.TU  hour*  jier  annum.  It  will  bo  obvious  to  you  th»t 
any  inoreaeed  tale  of  curi-ent  hoyond  this  assumption  wiU  reduce 
the  coat  [ler  unit,  aa  many  of  tJia  ohart.'<v  making  up  Llie  total  ooat 
would  be  mcreaaed  by  trinfng  ainounlt<.  if  at  all,  such  oa  attend- 
ance, siijieri'isiou,  repairs,  and  depreciation  on  plant,  etc.  Tho 
total  cost  on  the  above  basis  is,  however,  only  So.  per  unit.  In 
this  connection  wo  may  be  allowed  to  point  out  that  the 
etlioiency  of  the  vailoua  items  of  plant,  mch  aa  boilers, 
engine*,  dynamos,  and  transformers,  haa  a  moat  Important 
bearing  on  the  total  cost,  and  in  view  of  the  fact  that  by  the 
very  nature  of  the  toad  on  an  electric  light  et«llon  tlie  iilnnt  ia 
working  for  a  very  large  proi>oriiun  of  ita  time  lightly  loaded,  tho 
'oonitainl' or*  light  load  losses  must  bo  reduced  loaminimum 
to  ensure  the  beat  alb the-year- round  roaull.  iltay  local  con- 
siderations affect  the  choice  of  system,  but  wo  are  in  an  excep- 
tionally favourable  iHxiLion  to  tonder  on  any  of  the  alternative 
methods— high  o*  low  tension,  direct  or  nltemallng  current — aa 
we  are  manutaeturer*  of  all  these  typos  of  |>Iant.  We  enoloae  * 
list  of  towns  which  hate  estabtished^or  *.ro  about  lo  aatabliab — 
an  electric  lighl  station.  Tlio  large  proportion  which  have,  after 
Imreallgation,  adopted  the  alleni»t«-aurrent  transformer  system 
is  signiGoant  when  il  is  boinu  in  mind  that  ita  introduction  it  of 
aunli  recent  date  compared  with  ito  rival,  the  direct -current  sya- 
tem.  We  may,  iherofore,  ooauue  for  the  oiomonl  that  it  would  beet 
iiiMt  tho  Kendal  oonditiuDB.  This  being  the  caao,  we  have  only 
to  refer  you  to  the  list  to  catnbllah  our  fitneaa  to  undertake  a  ootD' 
plcte  oloctrieol  equipment  for  your  Corporation,  Inasmuch  as  we 
hate  hnd  raor* experience  in  thwdlreolloii  than  all  our  oompetitota 
in  this  country  combined,  and  ••  regards  etlioiency  of  plant,  tba 
fact  that  the  two  companlee  making  tiia  Lowest  ctuu^ta  ^' 
sumera    iu  OmM   Bw^S.— <W,  '6,««':»«WiJ»-'«V"''^'5** 
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Sapply  Comnny  4  OSd.  net,  and  Cliatham  nnd  Rocho«t«r  E.S. 
Company  4^4.  nat— wa  both  a^ng  our  plant  upoaka  for  iUalf. 
HavlnK  *tsndBrdiaei)  tho  varlou*  ileitis  of  our  «y*U.in  upon  the 
rwultis  o( our  Iwfro  oipwWnoe,  yon  luay  h»ve  ovwy  (foiitSdence  in 
pluolng  IhU  imporMnl  work  in  our  lmii(i».  snd  by  ndopliinr  buoIi 
•tamlnnii  in  th«(r  «iil,irety  you  would  botli  iiiinimi»e  tho  iir*t  out 
l«y  Mtid  Iaiv*  Willi  u«  an  undiTidod  io»pon«bility  (or  the  nucow* 
of  tho  vhol«  andertnkin);.  From  our  putt  oxporlonot  ol  initBlln- 
tinna  of  eimilu  nm  wo  iihontd  exp«ot  th«  wliole  Inntallntion 
rof*[red  to  in  tha  iiinintciiBiice  oatimsM  to  uMt  yon  nbocil 
£2i,0(M,  inctudlnK  buildinj-ii.  nfwire  iMvin  and  eloclric  eeiiecatiug 
plant,  the  am  and  incandoKcent  ■troetlamju'.iuidaoorapleteayBlein 
of  underground  nuuna.  The  eojt  to  tSo  cnniumer  lor  the  finl 
outlay  in  'wirinK'  hiv  promiHu  dnpnnda.  at  counic,  upon  thn 
eharftol«r  iil  lbs  promifCa,  but  Iho  M\i>«iing  prirAO  per  lamp  iiiny 
b«  Uk*n  M  fiiirlj-  repr«*enllai;  Ihe  fol«l  coal,  indiirljnic  l&inpti, 
iWnij.te  littinK>.  rondurfort,  Bwitobo*  outouU, and  at'ceowriwi : 
iPrii;ile  rtwidenen*.  |>«r  lamp.  26t.  to  SOB.  j  (hop*  (in  Btnught  rows, 
«tu  I,  2Cb.  to  ^4*  T  waraliouMK  nnd  facwHea,  ISn.  to  25s."  Mr 
Hvsrokvw  nail  ua^o  in  d«t*il  the  actual  wnrkinK  roxulta  of  10 
ea>n)i«nU«.  H*  had  ^ot  fFon*  Into  iho  i)n«9>lion  of  wnlor  power 
bncntiao  ho  wnn  undec  the  inijirfMEon  t)iat  they  hud  not  m  tbli' 
nniKlihourhood  autheioni  wnl«ir  power  tor  an  ulectric  inxUtllntinii. 

Pit  NiiylhinB  waa  done  i^  would  bo  simply  as  an  nuniliury. 
Aldvttonn  T.  Wil*on  inoted  u  an  nmendmentthnt  Mr.  Hargrcavo* 
be  rerommondod  to  poi-tpone  the  briiiifinir  forward  of  bia  rMolU' 
tion  until  thny  had  ooui^iudcd  their  no)>f)  tin  tinna  with  t^o||«aani) 
nalcr  coinFuiny.  Tbi*  waa  MMKirided,  and  on  liaiiifr  put  to  tho 
nicntint:  IS  ooloil  for  doferrlng  tbe  <|UMtlon  tuui  Mvan  lor  tbo 
<  apimliiinient  of  nooinmit.loe.  the  motion  Ittiini;  theirafore  lo»I.  It 
»»*  then  Biireod  that  tlio  tbanke  of  the  Corporntioo  bo  itiren  lo 
^'uunoitlor  nar^rmaveM  for  ihe  information  ho  hud  laid  before  thu 
linn,  ronijclllor  Haritraaro*  movod  thot  they  nuk  the  Bruah 
puny  lo  tcriil  dou-n  an  oneineor,  wi  that  a  roport  eould  be  in 
r  haiid«  by  the  day  appointed  for  the  mtvicini;  tn  deal  with 
tlie  (|UMlio[i  of  tbo  [lurrlKtae  of  the  ku"  »"d  H»tor  rnnoprn. 
Councillor  UcKay  M>corided,  and  remarked  that  tbuv  would  not 
be  doing  thdr  duty  lo  tbo  tBl«payera  of  Kendal  if  t^ey  went  ii> 
(or  the  Kai  acbeine  with  the  flgurea  now  before  thorn.  It  would 
be  nmpla  madnen  if  tboy  boujtht  that  conpern  without  Kotling 
flguree  and  an  etbimate  nf  cloctrlc  li(;htlnfi[  after  what,  Mr.  Ilar- 
~T«BT«a  had  put  before  them  to-day.  Further  diacuMion  eniuod, 
lut  the  motion  »aa  tejacted. 


PROVISIONAL  PATENTS.  1898. 

Orwnitn  .TOl 
An  •laetiio  ewltelL     Bdward  Caratennen  dc  Sounndo  OH, 

Southampton-buildinK*,  Chancery. lane,   Ijondon.     (Com. 

plelo  Bpecifinatlon, ) 
InprovoBieDta  tn  auapaaatas  tfevteee  tor  eleotrle  eretm 

USbta  and  the  tUo     Eui;no  R«liinu,  .V21,  Higli  HoU.oio. 

lAsiidou. 
>1T1.  Impr«reia*i)ta  In  IneaiHteeoeiit  eloctrio  lompa.     Jnniea 

Oniliiim  Tattotn.   -HI.    aiiut.liiinii>I-:>ii-biilldln)j»,    Chnnoopy* 

Ltne,  I»ndonr 
Aa  ImproTed  oleetiie  naak  Ught  eloek-     Herbert  Voun^ 

Dk'kenoou,  SO,  G ray  Vlnn- road,  London. 
OCTOllKIl  31. 
A  new  or  ImiireTad  ewltoh  and  eot-ani  far  eleotrollera. 

Ueniy  Kirkbei'k,  .H.   Southampton  building-,  fbauofty- 

lano,  Uindon.     (The  L'niveniil   I'ull  Soi^ket  and  Switch 

CoiniHlny,  United  Stalenl 
InproTeiDcnta  Id  alaotrlral  avltotiaB.     Ku^n  Kvdiuilii, 

8,  l.iJrdxI.repl,,   Livoipool. 

tMiprovomeata    Is    tha    auuHLfaelaru     Of    alemeata   for 
oleotrlc     er    aeoondory     Imtterloa.      Ari|i;u"L>i8     John 

MariiuHiiiJ    and    Kiuunuel    Hancock,    H,    tSouthaiuptvn- 
bulldiaga,  Chnn eery- lane,  London. 

XOVEHUISII    1. 

ImproTemeaM  Ib  and  eesnaeiad  wltb  earben  elmrad» 

ooooeotlaaa,     Hnrry   Theo<luie  Knrnett.   14,    XorQiMna- 

lOftd,  \Vy«l,  Honi|p?teod    London. 
tnprerelneiita  la  alaetrieol  candamar*.    William  Emeat 

Qmy  and   Willliini   Arthur  frioe,  U,   HreaniVbuildtn^, 

Chancery  laue,  London, 
ImprevoMienta  La  and  la  coaBaetlen  with  aleoirla  aitble«. 

Ceoreo  l-uUoii   MiiUiLiti'l'   I(ii[<liMk''i'>"'-  1''l.  i''l(«t'<truut. 

London.     (The  6nu  of  Felien  and  i.-uill«kuuio,  lierimiuy  ) 

(Complet«  i)[.i«cifit>atjon-) 

NnvaMnRB  U. 
IffiproTODionta     Id     eloetrle     meAaBrlag    laatmnioBta. 

WalKr  Thoinaji  tlooldeo  and  Sydney  ETer»)>vil,  I    VVund- 

6uld  ruul,  Hatrow-roiul.  London. 
As  eleetlical   or   meohanlool   appornltta  la  ooonocUikD 

with  a  ahlpVi  aonndlBK  lead,  or  for  oo(Bale  pnrpoaoB. 

William  Al'lrcl,  5,  BiiKhtridu-btink,  Itrixhididr,  Sbellit'ld. 
'41.  iMpveMoaeata  In   awtoi   or  teovablo  Jeiats  oapeotnlly 

■If  BHil  far  eleetrlQ  llxbt  flttUiKa     .liumv  .\r^ini   Lea. 

Jamet  Prancix   I^ch,  And  Arthur  ilvnry  Lea,  I'l-iiuwotirio 

Worki.  Chwter- street,  Shrewebnry, 
"ft.  InprDTaaMntB  In  eleetrle  al^p    matlaoa    (or  waiping 

aBeaft/o#».     I'Ujtoo   I)a>in,   John    Cooker,   and    Charlea 


2()7fl.l. 


Inproretnente  In  liBbtnlng  oaadnetor*.     Jo*ei>h  Ball,  4, 

l.'orporuiion  6t.Te«i,  M»nche«(«r.  iComplete  njiocificiitioo.J 
IroproTameDia   io  roeordlus    loatrnmenta  tor    elootrlo 

telagrapiu      Aim  mid  or    Muii'hmhd,    124.   Chancery-Une. 

London. 
-ilJ'OO.  bBprovamenta  la   eleelrle  laoaadeooaat  UBpe.     Mwi« 

Henn   H&noi{b,  87,  Cliancciylano,   London.     |Compl««« 

apedfication.) 
'20M16.  ImpvoMBettta  In  Moneotara  for  eleetrle  eaadiieMre. 

Rorbert   Kudolph   Keithley,  4'i,  Southarapton-buildiuKa, 

Chancery  .bine.  London. 

NoviviiitB  3. 
2I>^7.  Improvomnata   In  •Imu-aatatle    and   eUier  elMUrlMl 

■aeaauHnic  Inatramenta      William  Edward   Ayrlon   and 

TIkxhii'-  Mnlher,  Tlio  City  And  (■nild*  of  Ijoodon  CBi)tr«l 

Inntitultori,  Kvldbition  road.  l»ndon. 
2(l»4Lt  Kleeirlo  Oradaap   ladle  >Mr.     Albert    Ebeneeer  Sohuir, 

Lynoot,    iA'i;<h  unMw,    Hetex.     (J.   Caudoray,  SwitMT- 

land. ) 
'31X47    laiprovenienta  In  earben  brualtea  blooka.  «r  eelteaten 

far  eleettrlo  Benoratora  and  motora,     \\'illiAm  H.Arding 

Scoll,  (loljiic  Work*.  KiiK  -tiert.  Noiwidl. 
'.■liK.VJ.  A  prooeaibr  wbloh  by  eombtaid  obea^oal  and  eleotrleal 

aotlan   bo   obtains   motive   power.     Vrmii^rsi^k  (iwilym 

Tididini'.  I.ljriclei  M-.  Llnnnhon.  nivir  (WdilV. 
'ili<8.1.  Improvemoata  In  brackata  or  aopporia   for   Inanlatan 

for  leUBTBpblo    telepkinlo,  and  otbar   like  porp**"- 

(tuUer*   Lliiillofi,  nnd  I'Xwiini  .lohn  Cbiimboii',   7.  Stnpio 

Inn.  Txiodon, 
?)887.  iDBpravenent  tn  Itieandea  eai  lumpa      Arthur  Ste^bsn 

Kotd  and  Wiliiain  ILtrnon.  1-2.  IliiFiinulitLlI  «t>eot,  I.*iiaoti. 
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NOTES. 


Traetfon  in  ItaHj. — It  is  jiropoawl  to  conrtruct  an 
eleciric  tramway  between  Milan  and  Corteolons. 

Bla«kpool. — The  use  of  the  electric  light  is  eTiabtiiig 
tbfl  work  on  the  tower  to  bo  mora  rapidly  aocompliBhed. 

KlaiTStOD. — The  Surrey  County  Council  liiiildi[i<;i  at 
Kingstonon-Thttinui  an  lighted  by  electricity  from  the 
municipal  station. 

Bristol.— The  Bristol  Carriage  and  Tramways  Com- 
paiiy  piojKiau  to  apply  tor  powori  to  introduoe  eleotric 
tractioi)  on  their  line*. 

Recent  Solar  Dlsooveries. — A  lecture  on  thU 
BiibJ4.-ct  was  dclivorcl  by  Sir  Kj^bcrt  Ball  on  Monday  at 
the  London  Institution. 

Olasgoiv, — An  oxplosion,  which  tore  up  Rome  pari  of 
the  pavdtnent,  occurred  a  few  days  ago  in  connection  with 
the  electric  light  conduits. 

Newcaitle. — The  Norlh-Eastern  Railway  Com[Mny 
propose  to  lay  down  an  electric  light  installuiion  ou  the 
property  adjoining  the  goodt  station. 

Carlisle.— An  institute  of  literature,  science,  and  art, 
as  mentioned  in  another  column,  has  been  o[>ciied  by  the 
Mayor.     The  building  is  lighted  by  electricity. 

Personal. — Mr.  W.  F,  Taylor,  conaulting  electrical 
etigiiieer,  of  Boswell  Court,  Croydon,  has  been  elected  to 
the  County  Council  of  the  borough  of  Croydon. 

Battersea  Town  Hall.— The  new  Town  Hall  at 
Butlertea,  opened  on  Wednesday,  is  lighted  by  gas,  the 
reason  being  that  there  is  no  public  supply  of  eiectrioily 
available. 

Watts  the  Matter? — An  esteemed  contemporary,  in 
referring  to  the  lighting  of  a  mill  in  its  last  issue,  sutes 
that  "  the  dynamo  was  tested  (or  fivs  hours  continuously 
with  a  load  of  55.000  volte  "  ! 

Telephony. — The  erection  of  the  trunk  wire  between 
Dover.  Canterbury,  Chatham,  and  Maidstone  has  been 
completed.  It  is  cx|>ected  that  communication  will  be 
n|iened  up  with  London  by  Christmas. 

Bleotrotechnlcal  Progress  — We  have  received  a 
copy  of  FmU-hvitU  dcr  Elektiuttchnik,  beini(  the  fourth  issue 
of  this  year.  It  is  issued,  under  the  auspices  of  Dr.  Karl 
Streckcr,  by  Mr.  Julius  Springer,  o(  Berlin. 

Cost  of  Bleotrio  Lighting. — We  have  received  a 
copy  of  a  table  showing  the  total  cost  of  electric  lighting 
when  using  "  Robertson  "  incandescent  lamps  of  ISc.p., 
at  various  efficiences,  in  watts  }>ei  caiulle- power. 

The  Instttntion. — At  the  ordinary  meeting  oo 
Thursday,  the  23rd  inst.,  a  discussion  will  bo  commenced 
on  the  paper  read  lust  week  by  Prof.  Forbes  on  "The 
Electrical  Transmission  of  Power  from  Niagara  Falls," 

TnaoUon  at  Ipsnioh. — The  service  of  iramcars  was 
diK»i>linued  on  .Saturday  owing  to  the  inability  of  the 
^ompony  to  meet  a  certain  payment  to  the  Town  Council. 
Electric  traction  does  not  au^ioar  to  have  been  considered. 

Kleetrle  Lannohes. — Launches  of  this  type  are  to  be 
used  at  Venice.  On  the  28th  ult.  a  trial  trip  was  made 
with  one  of  these  boats,  constructed  to  carry  28  per- 
MNtS,  and  capable  of  being  propelled  at  the  rale  of  ahont 
to  miles  an  hour. 

••A    Death    Dealer."— Mr.  Davia,  the    New    York 
**  State   executioner,  is  reported  as  about  to  apply  for  a 
patent  tor  an  electiic  death-dealing  apparatus  which  ho 


thinks  will  silow  of  the  carrying  out  of  the  electrocution 
law  without  any  trouble  whatever  in  the  future. 

"  Cassier's  Hagfudne." — The  London  offices  of  this 
magazine  have  been  removed  lo  5,  Chandoa-sLreet,  Strand. 
In  the  October  number  an  account  is  given  of  the  life  and 
inventions  of  Edison,  and  a  paper  on  improvemonts  in  cable- 
making.  Besides  tboae,  the  issue  contains  other  interesting 
articled. 

Sahmarine  Boats. — The  new  submarinu  torpedo- 
boat,  "  RaduiE,"  has  undergone  a  successful  trial  on  Lake 
Winnebago.  The  boat,  which  is  10ft.  in  length,  is  pro- 
pelled and  lighted  by  electricity.  She  cairiod  three  men, 
ftnd  on  the  occasion  of  the  trial  remained  under  water  an 
hour  under  perfect  control. 

Zaasibar. — The  Eastern  Telegraph  Company  announce 
the  laying  and  opening  for  traflic  of  the  cable  between 
'/.iaiWi^T  and  the  Islands  of  the  Seychelles,  being  the  first 
section  of  the  cable  Zanzibar  Seychelles-Mauritius.  The 
extension  of  the  cable  to  the  Island  of  Mauritius  is  ex- 
pected to  be  completed  by  the  end  of  this  month. 

Dr.  Tlbbits  and  BIr.  Harness. — We  are  informed 
(says  the  Ilritiih  Mfdiral  Jonmal)  that  Dr.  TibbiU,  who 
was  the  plaintilT  in  the  action  of  Tibbita  v.  Alabaster  and 
Gatehouse,  has  been  struck  off  the  list  of  Fellows  of  the 
Itoyal  College  of  Physicians,  Edinburgh,  for  aiding  Mr. 
HsrneH  in  selling  "  etectropalhic  belts "  which  were 
declared  to  be  worihless  medically. 

Omnlbas-Lighting. — The  prospectus  is  being  issued 
of  ibe  Omnibus  and  Tramcar  Electric  Lighting  Company, 
Limited,  who  will  deal  with  lighting  according  to  Mr. 
Pitkin's  patents.  The  company  will  undertake  ihe  lighting 
of  private  vehicles  from  similar  accumulators,  etc,  as 
supplied  to  the  Lord  Mayor's  carriage— referred  to  in  our 
last  issue — or  with  the  illumination  of  jiublic  carriages  as 
now  provided  on  the  London  street  tramways,  the  London 
General  Omnibus  Company,  and  private  omnibuses. 

Birmingham  Sleotrio  Cars.  —  The  Birmingham 
Central  Tramways  Comjiaiiy  have,  after  trying  plates  of 
another  type  for  more  than  12  months,  decided  to  renew 
the  whule  of  the  battery  with  plates  manufactured  by  the 
Electrical  Power  Stori^e  Com|)any,  Limited.  We  under- 
stand that  two  batteries  of  the  original  plates  manufactured 
by  the  Electric  Construction  Corporation  (the  then  owners 
of  the  R.P.S.  [latenls),  and  which  were  supplied  more  than 
two  years  ago,  have  been  regularly  working  and  giving 
excellent  results. 

Arbitration. — The  Chamber  of  Arbitration  established 
by  the  London  Chamber  of  Commerce  was  considered  on 
Tuesday  at  a  meeting  of  the  latter,  Sir  Albert  fiollit, 
M.P,,  in  a  comprehensive  address,  remarked  thai  he  was  in 
favour  of  arbitration  all  aloug  the  line  whenever  it  was  pos- 
sible. At  the  close  a  resolution  was  |>asHC<J  approving  of 
the  formation  of  the  Chamber  of  Arbitration,  submitting 
thai  ita  machinery  provides  for  rapid,  cheap,  and  elective 
settlements  of  business,  and  ivcommcnding  traders  in  the 
City  uf  f.ondun  to  make  use  of  tbe  Chamber  whenever 
difierences  arise  in  regard  to  the  settlement  of  all  points. 

The  Qovemment  and  Telephony. — The  delay  on 
the  part  of  the  Postmoiter-General  in  placing  before 
Parliament  his  new  agreement  with  the  National  Telephone 
Company  is  said  to  be  exciting  general  remark  in  [)olitical 
quarters.  The  explanation  is  stated  to  bo  that  the  directors 
of  the  company  have  made  some  difficulty  about  assent- 
ing to  certain  provisions  in  the  agreement.  A  corre- 
spondent boliovo»,how«.NM,v.\»\.  >Jti'(iVT\'ew»vv\**.'«»*Kv'^ 


ja  thought  UiAt  when  the  nutter  is  mentioned  ia  the  House 
to^ny,  Mr.  Arnold  Morley  will  be  in  a  position  to  muko  a 
definite  aiid  nutborititiivo  Ktatomoiit. 

Tb«  Lyona  Exhibition. — The  ExporitJon  UniTeraeUe 
Inttroationate  et  Goloniale  in  1801  at  Lyons,  which  bus 
tlie  supiwrt  of  the  French  Qovcrnmoot  ftnd  of  the  tedding; 
chsmbera  of  commerce  throughout  the  country,  bids  fair, 
we  are  informed,  to  become  the  most  important  enterprise 
of  i\t  kind  ever  uttcniptod  on  the  Continent  out  of  Paris, 
judging  from  the  inimeroux  a|i[tHcation«  for  space  whicb 
are  pouring  in  from  all  p&rts.  The  Executive  Committee 
has  apiiointed  Mr.  Brandrethas,  of  the  Anglo-Contiiientu.) 
Contract  Asaooiation,  Limited,  52,  Qu4en  Victoria^treet, 
E.C.,  their  a|:;ent  for  Great  Briuin  and  Ireland,  and  they 
will  aupj)]y  tho«c  who  m^iy  desire  to  exhibit  with  (till  infor 
mation  concerning;  terms  and  conditions  on  which  spaces 
will  be  allotted  in  the  British  section. 

The  "n«dloiU  Battery"  Compajir,  Limited. — Oti 

Wednesday  at  the  Marlborough  Police  Court,  the  hearing 
wftR  resumed  of  the  charges  of  conspiracy  to  <lcfraud 
brought  afcainst  Mr.  C.  B.  Harness,  Mr.  J.  M.  M'CuUy, 
and  Mr.  C.  B,  UoUier.  After  recaivinj;  evidence  for  the 
prosecution,  the  hearing  of  the  ciue  wis  uljourned  for  a 
week,  the  bail  in  the  case  of  Mr.  M'Cully  being  reduced 
to  two  sureties  of  £100.  The  «pp1icatloa  of  Mr.  Browne 
for  the  compulsory  winding  up  of  the  "  Medical  Buttery  " 
Company,  Limited,  and  whicb  was  deferred  from  last 
week,  wu  again  considered  on  Wednesday.  Mr.  Justice 
Williams  ordered  the  volunt&ry  liquidation  to  bo  con- 
tinued for  another  week,  the  key  of  the  minute-book  of 
the  company  to  be  produced  in  the  meantime. 

Westminster  Electric  Supply. — In  our  article  on 
the  Westminster  central  stations,  on  November  5,  dealing 
with  Davies-street  station,  the  curve  given  was  ioadver- 
tenUy  entitled  "Load  Diagram  at  Eccloston-placo";  it 
ahould  have  boon  "at  Davies-stroot  station."  With  reference 
to  last  week's  article  on  cost  of  generation.  Prof.  Kennedy 
wishes  us  to  pointout  that  the  "chief  engineer"  to  a  company 
has  so  much  to  do  with  distribution,  and  also  especially  with 
the  arrangement  of  now  plant,  that  it  would  be  incorrect 
to  charge  his  salary  entirely  againit  generating  expenses. 
Strictly  R]>ciiking,  part  of  his  saUry  is  for  generating,  part 
for  distribution,  and  a  [lart  for  ca|ntal  account.  The  Weat- 
ininster  Corporation,  however,  put  all  to  revenue,  and 
charge  it  to  cential  expenses  so  as  to  be  fair.  The  impor- 
tant [toint  is  that  the  expense  for  chief  engineer  should 
be  put  to  "  revenue  "  and  not  to  "capital,"  at  is  sometimea 
done. 

"  Sonbeom  "  Lnmpa. — A  pric»'list  of  the  "  Sunbeam  " 
incandescent  lumpM,  which  were  first  introduced  in  18S7, 
baa  now  been  issued  by  the  Sunbeam  Lamp  Company, 
Limited,  of  Galeehvad-uiK>n-Tyne,  and  of  %>0,  Penchurch- 
•treet,  RC.  We  are  informed  that  since  the  manufacture  of 
these  lam|is  was  suspended  owing  to  the  existence  of  the 

!■    master  incandescent  lamp  patent,  the  comgiany  has  been 
I  norganisod    on   a    new  basis,  and  that   a   large   factory 
I  equipped  with  the  latest  improvrmonts  has  been  complotod. 
F  lie  company  is  now  turning  out  incandescent  lamps  of 
from  6  c.p.  up  to  2,000  c.p.    The  high  candle-power  lamps, 
which  are  specially  suitable  for  lighting  lai^e  areas,  are 
made  in  two  classes — namely,  thme  of  high  efficiency  and 
I  tbOM  of  longer  duration.     I.amps  lo  run  in  series  arc  now 
■  pgxtvided  for  6,  6,  6,  and  10  ampeie  circuits,  and  of  various 
cstodle  powers.    The  company  are  making  the  "  Sunbeam  " 
lampholdera  in  two  sizes. 
The  Hilan  TrMnway. — We  have  already  mentioned 
la  »  proriont  itsae   tint   an   electric   tramway    on    the 
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and  we  now  give  the  following  particulars  of  the  line,^ 
which  has  been  constructed  by  the  Societal  Goneral^H 
Italian*  di  Elottriciti\  Sistoraa  Edison.  The  line,  which  is 
double,  starts  from  thu  V\m.m  del  Duomo  and  ends  at  the 
CorsD  Seropione,  The  generating  plant,  which  is  conltined 
in  the  central  station  which  supplies  the  current  for  the 
public  lighting  of  the  town,  comprises  two  steam  engine* 
of  200  h.p.,  and  two  Thomson  Hon ston  dynamos  giving 
200  amperes  at  500  vo!w.  There  are  10  cars  in  service, 
each  ca[iablo  nf  accommodating  3t  passengers.  The  can 
are  fitted  with  electric  bells,  and  lighted  at  night  by  five 
I6cp,  lamps.  Each  car  is  equipped  with  a  In-h.p.  motor, 
which  is  ca[>able  of  working  at  a  higher  [>ower  if  necessary. 
The  line  was  opened  lo  traffic  on  the  2nd  inst. 

Telephonic    Oommonloation    for    Hospitals. 
Writing  to  the   Tiiiui^,  Mr.  Alfred  S.  Gubb,  M.U.  (Paris 
states  tbat  a  wave  of  public  opinion  has  at  last  overcome 
the  inertia  of  the  authorities  and  will  shortly  have  been  the 
means  of  plncing  the  keepers  of  lightbousee  and  ligfatebipe 
in  telephonic  communication  with  their  inland  fellows — a 
simple  and  by  no  moans  costly  convenience,  whicb  it  has 
taken  years  to  bring  about.    The  success  obtained  in  this 
direction  suggests  the  possilutity  of  inducing  the  governing 
bodies  of  our  large  general  hospitals  of  IiOndon  to  avail 
themselves  of  the   facilities  afTorded  by  the  telephone  for     > 
rapid  and  easy  communication  with  other  hospitals.     A.S 
hospital  ia  not  a  self-contained,  independent,  aJministratlve^ 
entity,  but  a  segment  of  the  hospital  administration  of  the 
metropolis,  and  he  states  that  it  is  eminently  desirable — 
nay,  absolutely   necessary — that  each   segment  should  Im 
enabled   to  communicate  freely  and  easily  with  the  re- 
mainder, 

Uanohoster  and  Telephony. — A  matter  of  great 
importance  brought  up  at  a  meeting  of  the  Town  Council 
on  Wednesday  was  the  reception  of  the  report  of  the  Par- 
liamentary Sub-Committee,  and  the  approval  of  the  same  by 
the  committee.  Thii*  showed  what  the  committee  had  done  in 
regard  to  the  pro|>oaal  of  the  telephone  companies  to  obtain 
elalutory  powers  for  taking  wayleaves  and  underground 
modes  of  conveying  their  wires.  From  thia  report  it 
appeared  tbat  the  Special  Committee  of  the  Municipal 
Corporations'  Association  came  to  the  conclusion  in  August 
that  it  would  be  undesirable  to  grant  theae  powers  unless 
statutory  limitations  were  imposed  upon  the  undertakers, 
and  subsequently  had  interviews  with  the  Board  of  Trade 
and  the  Foel  Ofilco  authorities.  The  upahot  of  these 
exertions  was  tbat  the  Poatmaster-Gonoral  consented  on 
September  II  to  lay  before  Parliament  tbo  proposed 
agreement  with  the  telephone  companies  before  it  was 
executed. 

Eleotrio  Ught  Cables  and  Wires. — A  new  price* 
list  of  electric  light  cables  and  wires  (vulcanised  and  un- 
vulcaniaed  indiarubbor)  has  just  been  issued  by  Messrs.  W. 
T.  Henley's  Telegrapb  Works  Company,  Limited,  of  2T, 
Martin's-lane,  E.C.,  and  North  Woolwich.  The  list,  which 
gives  instructions  for  making  joints,  contains  particulars  of 
electric  light  wires  composed  of  tinned  cop|>er  (100  per 
cent,  conductivity),  insulated  with  pure  and  vuloaniMd 
indiarubber,  and  taped,  the  whole  being  vulcantaed  together 
and  compounded ;  of  similar  wires  taped  or  felted,  vulcanised, 
then  braided  with  yarn  and  compounded;  vuleanised  eleetnc 
light  cables  similarly  treated,  ooncentric  cables,  lead- 
covered  wires  and  electric  light  cables ;  electric  light  wires 
insulate<l  with  pure  indiarubber,  braided  and  compounded, 
oables  insulated  with  indiarubber  and  not  vulcaniaeil ; 
twin  flexible  electric  light  cords,  wood  cosii^,  jointing 
materials,  etc.     It  may  he  menLieiied  that  *-  'I 

wires  and   cables  referred  to  are  to* 
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electrification  and   the   mioimum  insulation  resistance  is 
noted  on  each  coiL 
Brighton  nad  Rottiogdetui  Eleciiio  Railway.— 

The  |irii!cpocUw  U  beiii^-  [irivalrly  oii'ciiUtoii  cf  tlio  Brighton 
»nd  Itottirijiiduun  Scuhore  Electric  Tiamroad  Company, 
wbich  has  been  formed  with  a  capital  of  £20.000.  divided 
into  2,000  shares  of  £10  each.  The  cumiMiiy  tins  been 
eatitblished  lo  conntruct  un  electric  tramway,  together  with 
laiidiiift  stages,  to  provide  a  rtuuly  moans  of  commnnication 
between  Brighton  and  Kotlingdean  both  for  passenger  and 
parcels  traffic.  The  length  of  the  line  will  be  abont  three 
milea.  It  is  not  exj»ected  that  more  than  £12,000  will  be 
needed  for  buiiding  and  eqnipping  tbo  line,  and  in  the 
acquisition  of  the  necessary  land.  Of  the  2,000  shares 
232  have  been  issued  fully  paid  to  the  promoters  in  satis- 
faction of  ail  costs,  charges,  and  expenses  of  and  incident 
to  the  [ireparing  for  obtaining  and  passing  of  the  Act,  and 
£4,000  has  booTi  subscribed  by  the  directors.  The  present 
issue  is  1,200  shares,  payable  £1  on  application,  £1.  lOs. 
on  allotment,  two  calls  nf  £2.  lOs.  each,  and  the  remainder 
»a  required.  The  offices  of  the  company  (of  which  Messrs. 
E.  O.  Blaokley,  J.  J.  Clark,  A.  J.  Rawlinsou,  and  M. 
Volk  are  <Jirectors)  are  at  68,  Ship-street,  Brighton.  The 
directors  have  ovory  confidsnee  in  tha  succeas  of  the  under- 
taking. 

Xatensitiea  of  Liglithoase  Lights.— The  second 
meeiint;  of  a  conference  of  the  Qeneral  Lighthouse 
Authorities  of  the  Unitetl  Kingdom  and  their  engineers, 
together  with  re  pre  b  on  ta  lives  of  the  Admiralty  and  Board 
of  Trade,  has  been  held  at  Trinity  House.  It  was  decided 
to  publish  in  the  official  list  of  lighu  the  candle-power  of 
each  light  as  determiued  by  the  engineers.  By  this  means 
mariners  will  be  informed  of  the  relative  illuminating 
powers  of  all  the  princi[Ml  lights  on  the  coast.  The 
members  of  the  conference  were  Sir  Sydney  Webb,  deputy 
master  of  the  Trinity  House,  in  the  chair;  Vice-Admiral 
Sir  George  Nares,  F.R.S.,  of  the  Board  of  Trade  ;  CapUin 
Wharton,  K.N.,  F.K.S.,  hydrographer  to  the  Admiralty ; 
Sir  Robert  Ball,  P.R.S.,  acientidc  adviser  to  the  Irish 
Lighthouse  Board ;  Captain  Bnrne,  elder  brother  ;  and 
Mr.  Charles  A.  Kent,  secretary  of  the  Trinity  House ; 
aieriffs  D.  B.  Hope  and  R.  N.  Campbell,  Northern  Light- 
house Commissioners ;  Messra.  W.  Watson  and  G.  B. 
Thompson,  Commissioners  of  Irish  Lights,  with  Mr.  T. 
Matthews,  Mr.  D.  A.  Stevenson,  and  Mr.  W.  Douglass,  the 
engineers  of  the  English,  Scotch,  and  Irish  Lighthouse 
BoiinU  respectively.  Mr.  E.  Price  Rlwards  acted  as 
secretary  to  the  conference. 

Fire  Rtska  ia  Electrical  Insalation. — In  con- 
cluding an  article  on  this  subject  in  the  En^ntrring 
MagadTit,  Mr.  F.  A.  C.  Parrino  says  :  "  Wo  believe  that 
we  may  ttoly  say  that  an  installatiou  for  the  electric 
lighting  of  any  building  may  be  made  perfectly  safe  as 
regards  firo  risks ;  using  tha  word  '  perfectly  '  in  tha 
human  sense,  for  wo  know  nothing  connected  with  either 
science  or  oar  daily  lives  in  which  every  form  of  powible 
accident  may  be  absolutely  guarded  against.  ~  Such  a 
perfect  inatullntion  wo  notv  understand  to  bo  one  in  which 
th«  wires  have  been  properly  pro|iortioned  to  carry  their 
normal  current  without  undue  beating ;  where  also  fuses 
are  placed  on  all  the  branches  to  blow  out  wfaenevet  the 
current  rises  dangerously  above  that  normal ;  and  where 
not  onlj  the  insulation  of  the  wire  is  thoroughly  water- 
proof, but  where  also  Its  supports  are  of  an  incombustible 
waterproof  character,  and  bo  arranged  as  to  keep  the  wirs 
•tact  with  all  combustible  materials  ;  and,  above 
ir  inspection,  cleaning,  and  testing,  the 
'i  ]te  original  character  through- 
safe,  then,  good  and  honest 


workmanship  must  be  oiatntainad  by  constant  watohfolness, 
and  not  by  fancied  security." 
Coatiag  the  Halls  of  Tessela  with  Copper.— A 

method  of  coating  the  hulls  of  vessels  with  copper  elec- 
trically has  been  devised  by  Mt.  Thomas  S.  Crane,  and  is 
being  introduced  by  the  Ship  Copper  Coating  Company, 
of  Newark,  N.J.  The  method  consists  primarily  in  the 
use  of  Hoxible,  ehiiUow,  box-shaped  baths,  open  at  one 
side.  Kach  bath  contains  a  copper  electrode  and  the  [dating 
solution,  the  bath  being  made  watertight  by  suitable 
flexible  packing  at  the  edges.  Several  of  these  bath*  are 
used  in  the  plating  of  the  vessel  when  in  dry  dock  or  upon 
the  stocks,  the  cleaning  of  the  hull  at  any  one  time  being 
only  necessary  in  the  places  where  the  baths  are  to  bo 
applied.  The  baths,  which  are  made  flexible  in  order  to 
fallow  the  curvature  of  the  vessel,  are  readily  supported 
against  its  side,  on  its  bottom,  and  along  its  keel  and  in 
other  difficult  situations,  by  comparatively  simple  means , 
The  vessel  is  made  the  negative  polo  by  connection  with 
an  electric  generator ;  the  plating-bath  furnishes  the  posi- 
tive electrode,  and  the  plating  of  the  entire  hull  is  readily 
accomplished  by  shifting  the  baths  from  the  plated  to  the 
unplatod  sections,  and  slightly  overlapping  upon  the  sec- 
tions already  plated  so  as  to  form  a  continuous  coating. 
It  has  been  found  that  a  current  rate  of  7}  amperes  per 
square  foot  and  a  difference  of  potential  of  1)  volts  are 
sufficient  to  deposit  a  perfectly  uniform,  smooth,  and 
adherent  coating  to  tha  metallic  surface  of  the  veasel. 

The  Allgemeioe  Elektrloitats  Oesellsohaft. — 
We  have  received  a  ucipy  of  the  eleventh  report  of  this 
Company  for  the  year  ending  June  30  last,  and  which  will 
be  presented  at  a  meeting  of  the  shareholders  on  the  28lh 
inst.  It  may  be  interesting  to  learn  that  this  Company, 
the  capital  of  which  ia  £1,000,000,  has  as  general  director 
Mr,  E.  Ratbenau;  and  on  the  administrative  council,  Dr.  O. 
Siemens,  of  the  Deutsche  Bank ;  Mr.  Carl  Furstenberg, 
of  the  Berlin  IlandeU  QeselUuhaft ;  and  Mr.  Arnold 
von  Siemens,  of  Messrs.  Siemens  and  Halske.  The 
report  shows  that  the  net  profits  for  the  year  1892-93 
amounted  to  £80,037,  as  compared  with  £75,039  in  the 
previous  year.  The  sum  of  £U0,O37,  added  to  the  profit 
brought  forward  from  last  year,  reaches  a  total  of  £97,ft$6, 
out  of  which  a  dividend  at  tho  rate  of  ^{  per  cent,  is 
recommended.  This  absorbs  £82,500 ;  the  fees  of  the 
administrative  council,  £1,125  ;  fees  of  the  Board, 
£.^,775 ;  allowances  to  officers  and  the  pension  fund, 
£4,125;  and  to  the  benevolent  fund,  £2 riO,  leaving  £890 
to  be  carried  forward.  The  Company  now  have  in  hand 
orders  to  the  value  of  £562,600,  as  against  £&I3,!>00  last 
year,  and  favourable  results  are  expected  for  the  current 
year.  Tlie  report  deals  fully  with  the  work  accomplished 
by  the  Company  and  with  the  condition  of  that  now  being 
carried  out  The  Company  have  constructed  aince  1891 
fix  electric  tramvrays  in  Germany,  and  they  have  eight 
additional  lines  iu  course  of  being  erected  in  Germany, 
Uussla,  and  in  Cbristiania. 

Aocamnlator  Traction  la  Now  York.— A  sorvioo 
of  accumulator  cars  has  boon  in  0])ention  on  tho  Second- 
avenue >urfiic6  road  since  last  April,  the  cars  being  equipped 
with  WaddellEntK  motorsand  coppor-stecl  alkalina  accumu- 
lators.  The  toUl  mileage  run  to  October  15  was  40,000 
car  miles.  Tho  cost  for  electric  [lower  per  car  mile  works 
out  at  9*32  cents,  or,  say,  4jd.  The  EUdrkal  En^ncrr  of 
New  York,  in  an  editorial  on  tho  storage  battery  outlook, 
remarks  that  the  figure  ol  9-32  oenta,  "  of  course,  exceeds 
that  which  may  be  attained  with  the  trolley  system,  but 
the  cost  for  the  same  items  of  expeuso  when  figured  on 
the  basis  of  18  cata  would  compare  far  more  favourably 
with  that  of  the  twlU^.    U  \a  ^isSi^Ma.  -«%  ''i**  v*** 


coniid«ntion  tho  ooat  of  overhoad  congtruction  and  its 
maintenance,  the  hi^h  efiicJency  ikt  which  the  enginea 
can  bo  operated,  and  the  other  advantages  accruing  from 
having  tJio  entire  operating  force  cooitAntly  umter  tbe  eyo 
of  the  superintendent,  tbii  diiiparily  is  atiU  further 
lewened.  The  frankness  of  the  Waddell-Ent«  Company  in 
tfans  making  public  figures  which  coutd  be  obtained  in  no 
other  way  is  tn  be  mott  hetirlily  commended,  and  vre 
sincerely  hope  that  tbeir  present  succenful  attempt  on  the 
Second-avonuo  road  may  bo  the  forerunner  of  a  considomble 
appticatioQ  of  the  titomgc  battery  to  Iraclton  work  in  the 
United  States.  It  may  take  some  time  yet  to  heal  fully 
tbe  wound*  of  the  post,  but  with  a  better  undorKtiinding  of 
the  nature  and  capabilities  of  the  atorage  battery,  America 
may  yet  turn  its  early  storage  battery  experience  to  good 
advantage." 

Tbe  Eleotro-Harmottto  Society. --The  ladies'  night 
will  be  held  next  Friday,  the  2tth  inst.,  in  the  Banquet- 
room  of  the  St  James's  Hall  Reetaurant,  Regent-street, 
W.,  commencing  at  eight  o'clock.  The  following  is  tbe 
programme:  Part  1.  ;  Trio,  "Ti  Prego  "  (Curachmaon), 
Mist  Annie  Swinfen,  Misg  Mary  Elay,  and  Mr.  Maldwyn 
Humphreys;  eong,  "0,  Star  of  Eve"  ("Tannhsuser"), 
(Wagner),  Mr.  Robert  Once ;  vocal  valse,  "  II  Bacio " 
(Arditti),  Miss  Annie  Swinfen  ;  pianoforte  solo, "  Scherxo," 
B  flat  minor  (Chopin),  Mr.  Alfred  E.  Uard ;  song, 
"  Annabollo  Lee  "  {H.  Leslie),  Mr.  Maldwyn  Humphreys ; 
recitation,  "Bergliot,"  with  Greig's  music  (B.  BjiVrriiion),Mrs. 
Turobull ;  songs  (a)  "  All  SouU'  Day  "  (Kdouard  Laaaen), 
(6)  "  The  Double  Loss  "  (Moycr-Hotmund),  Miss  Mary  Hay  ; 
violin  duet  (unaccom^ianied)  "Serenata"  (Ko.  1)  (Viotti), 
Tempo  Giusto — Andaote — Andante  con  Variasioni— Alle- 
gretto— Menuctto— Tempo  Giiwto,  MM.  T.  K  Gatehouse 
andJ.  Greebe;  liumorou«  sketch,  Mr.  Geoige  Schneider. 
Part  II :  Duet,  "  Flow  Gently,  Deva  "  (J.  Parry).  Messrs. 
M.  Humphreys  and  B,  Once ;  song,  "  I  Dreani't  that  I 
Dwell"  (Balfc),  Miss  Annie  Swinfen;  violin  solo,  "  Beoe- 
dictus  "  (Dr.  A.  U.  Mackenzie).  Mr.  T.  K.  Gatehouse  ;  new 
Bong,  "  Bine-eyed  Nancy  "  (S.  Adams),  Mr.  Robert  Grice  ; 
or^i^I  ikMch, "  Our  Waltz  "  (E.  Tumbull),  Mrs.  TurnbuU ; 
new  song,  "  Voices  in  the  Heart "  (W.  Slaughter),  Miss 
Mary  Hay  ;  violin  duet,  "  Double  Rondeau  "  (L,  Jatiaa), 
MM.  T.  E.  Gatobouso  and  J.  Greebe ;  song,  "  The  Dream 
of  My  Heart "  (Bevan),  Mr.  Maldwyn  Humphreys  ; 
humorous  sketch,  Mr.  George  Schneider. 

Tbnnder  tmi  Hail  Storma — At  a  meeting  on  Wed- 
nesday of  the  Royal  Meteorological  Society,  Dr.  C.  Theodore 
Williams,  president,  in  the  chair,  Mr.  W.  Marriott, 
F.R.Met.Soc.,  gave  an  account  of  the  "tbnnder  and  hail 
storms  "which  occurrod  over  England  and  tbe  south  of 
Scotland  on  -Tuly  8,  1693.  Thunderstorm*  were  very 
numerous  on  that  day,  and  in  many  instances  were  accom- 
panied by  terrific  hailstorms  and  squalls  of  wind.  It  was 
during  one  of  these  squalls  that  a  pleasure  boat  was  ca[v 
•ited  off  Skegness,  29  persons  being  drowned.  About  noon 
a  thunderstorm  accompanied  by  heavy  hail  and  a  violent 
•quail  of  wind  passed  over  Dumfries  and  along  the  valley  of 
the  Nilh.  Many  of  the  bailstonos  measured  from  lin. 
to  IJin.  in  length.  At  the  same  hour  a  similar  storm 
occurred  at  Peterborough,  From  about  2  until  10  p.m. 
there  was  a  succession  of  thunderstorms  over  the  north- 
east of  England  and  south  east  of  Scotland,  and  at  many 
places  it  was  reported  that  the  thunderstorms  were  con- 
tinuous for  nine  hours.  Two  storms  were  remarkable  for 
the  immense  hailstones  which  fell  during  their  prevalence 
over  Hanogatc  und  Richmond  in  Yorkshire.  The  hail- 
itoiws  were  4iQ.  and  Oin.  in  cireumforence,  and  some  as 
much  as  Sin.  in  diameter.  Great  damage  was  done  by 
tAeee  atorma,  ill  windowt  and  glass  facing  the  direction 


from  which  the  storm  came  being  broken.  It  is  comi<uted 
that  within  a  radius  of  five  miles  of  HarrogatA  not  leaa 
than  100,000  panes  of  gloss  were  broketi,  the  extent  of  the 
damage  being  cstimaUd  at  about  £3,000.  The  thunder- 
storms in  the  northern  part  of  the  country  travelled 
generally  in  a  north-nortb-wosterly  direction,  at  the  rale  of 
about  20  miles  an  hour.  They  appear  to  have  taken  the  patJi 
of  least  resisUnee,  and  consequently  passed  over  low  ground 
and  along  river  valley*  and  the  »6a  coast  Several  atonns 
seem  to  have  followed  each  other  along  the  same  track. 

Tr«RtraeDt  of  Caoeer  by  Eleotrioity.— In  tbe 
course  of  an  arU'cle  in  the  Lancet  on  "  Rodent  Cancer  and 
its  Treatment  by  Electricity,"  Dr.  J.  Inglis-Parsons, 
M.R.C.P.,  states  that  this  disease,  better  known  as  rodent 
ulcer,  is  one  of  the  forms  of  malignant  disoase  resembling 
epithelioma  in  its  minute  structure.  With  regard  to  treat- 
ment, he  remarks  that  two  methods  have  found  favour  "  ith 
surgeons— namely,  excision  by  the  knife,  and  destruction 
by  caustics.  Electricity,  he  says,  is  not  only  free  from  the 
drawbacks  incidental  to  these  two  methods,  but  it  has 
other  advantages.  The  electrolytic  action  jurevenU  any 
hoimorrbage,  so  that  the  operator  is  able  to  see  exactly  how 
far  he  has  gone,  and  to  avoid  any  unnecessary  destruction 
of  tissue.  There  is  no  [lain  after  the  electrical  application — 
in  fact,  for  some  days  after-sensation  is  quite  abolished 
Tbe  amount  of  destruction  can  be  regulated  with  tbe  greatest 
nicety  by  increasing  or  diminishing  tbe  strength  of  the 
current.  The  cicatrix  which  follows  apiHiart  to  leave  leas 
deformity  than  when  other  means  have  been  omployei). 
For  an  ordinary  case  one  application  under  an  an;eslhetic  is 
sufficient,  but  with  a  large  ulcer  two  or  three  may  be 
necessary.  Two  needles  are  employed,  with  a  current 
strength  of  200  to  400  milliamperos.  The  causliy  action 
of  both  poles  is  freely  used,  and  the  curronl  is  constantly 
alternated  with  a  band  commutator.  There  is  no  danger 
in  a  current  of  this  strength  if  care  is  used.  There  is  no 
shock  afterwards,  and  the  patient  can  oven  get  up  the  next 
day  in  many  inaUnces.  No  rise  of  temperature  takes 
place  if  the  wound  is  kept  aseptic.  The  sloughs  s«)>AratB 
in  the  course  of  a  week  or  10  days,  and  tbe  ulcer  soon 
heals,  leaving  a  firm  cicatrix.  Skin  grafting  ia  sometimes 
required.  If  at  any  future  time  a  auspicious- looking  sjwl 
should  appear,  a  short  application  lasting  five  or  ten 
minutes  will  dispose  of  it.  In  any  case  a  year  or  two  of 
immunity  can  be  ixomised  even  with  a  difficult  subject 

Electrioity  in  Olinlne— Before  the  Manchester 
Goologtcat  Society,  on  Tuesday,  Mr.  W,  Saint  (president) 
refen-ed  to  recent  improvements  in  mining  machinery  and 
appliances.  He  remarked  that  since  the  first  introduction 
of  electricity  as  a  motive  power  in  mines,  improvements 
had  been  introduced  with  a  view  to  prevent  the  poasibiltt; 
of  ignition  of  explosive  mixtures  of  fire-damp  and  airi 
either  by  sparks  from  the  commutator  or  an  accidental 
severance  of  the  cables ;  but  oven  with  these  precautions  it 
was  for  engineers  to  consider  whether  tbe  cables  and 
motors  eould  be  safely  placed  in  position  where  a  naked 
light  could  not  be  used.  Its  introduction  had  passed  the 
experimental  stage,  and  there  was  every  jioaaibility  that 
its  application  would  be  largely  extended.  Coal-cutting 
machines  had  not  been  adopted  on  a  largo  scale  in  this 
country,  probably  owing  to  the  fact  that,  as  a  rule,  they 
were  only  applicable  to  long-wall  working,  in  whteh  tbe 
coal  was  not  usually  dillicult  to  get  by  ouuiual  kbour. 
This,  however,  did  not  apply  to  the  Stanley  beading 
machine,  which  had  been  designed  for  driving  narrow  roads. 
It  consisted  of  a  vertical  disc,  carrying  longitudinal  cutter 
bars,  which  were  revolved  af^iost  the  (ace  of  the  heading 
by  a  pair  of  small  vertioal  engines  and  powerful  gearing 
worked  by  compressed  air.    Tbe  bars  made  ao  annular 
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■  cutting,  leftTing  a  ceiitml  core  of  co*I,  which  was  broken 
I  up  by  wedging  and  reuored  by  hand.  Tfao  l«ngth  of  tb« 
I  cut  wiis  nWiit  24in.,  and  under  fuTOurttblo  conHitions  the 
I        »iHicd  of  driving  win  3fl.  to  4(t.  per  hour.     The  machine 

■  had  heon  thoroughly  Urtetl  during  tho  past  few  year*, 
and  was  a  practical  auccesB,  ju  chief  merit  being  the  in- 
created  proportion  of  lai^o  coal  obtained  from  narrow  ruudi 
and  tbe  savioi;  of  time  in  executing  a  givoo  quanlit}'  of 
work.  At  to  lighting,  tbe  pretidunt  suid  that  nearly  nil 
the  principal  collieries  were  now  provided  with  inatallationii 
of  the  electric  light  for  illuminating  tbe  dirfacc  work?  snd 
the  main  roada,  etc.,  near  tbe  oottom  of  tbe  wimllng  tlufu. 
It  compared  favourably  with  coal  gu  aa  rej^rde  illuui  na- 
tion, cost,  and  immunity  from  riaks  by  fire. 

Fnsion  and  VolatlliBatloa  of  Hetals  and  Oxide* 
In  the  Electric  Are, — In  the  Vmiipte  Htudint  M.  Moiaaan 
dealn  with  Ihia  subject.  Ho  stales  that,  in  order  to  condense 
and  collect  tho  aubeUncea  that  miblime.  a  copper  IT-tube, 
through  which  a  rapid  current  of  cold  water  in  continually 
pawing,  is  introduced  into  tbe  electric  furnace  immediately 
above  tho  crucible  containing  the  substance  under  iovosti- 
gation.  Ailiestos  cnrdboai-d  placed  abovo  the  openiiif; 
through  which  the  U-lnbo  is  inUoduced  serves  also  to 
condense  some  of  tbe  va{)Our.  When  magnesium  pyro- 
phosphate ia  submitted  for  five  mirmtes  to  the  action  of 
the  arc  formed  by  a  current  of  300  amiiereH  and  65  volts, 
a  sublimate  of  ma^nenium  oxide  and  ordinary  phosphorous 
is  obuined.  Aabeetoa,  with  300  amperes  and  75  volts, 
almost  completely  volatilises  in  a  few  minutes,  and  leaves 
only  a  small  renidue  of  tho  fused  silicate,  to<;ether  with  a 
■mall  globule  of  magnesium  filicide.  Copjwr,  wicb  3S0 
amperes  and  70  volte,  roUtiliaes  rapidly,  and  condenses  in 
globules.  Tho  vapour  forma  cuprio  oxide  in  contact  with 
air.  Silver  readily  enters  into  ebullition,  and  distils  more 
easily  than  eirconiaor  silica.  It  condonaos  in  fused  globules, 
a  grey,   amorphous  powder,  and  arborescent  fro^menu. 

(Platinum  melte  almost  immediately,  and  very  soon  begins 
to  volatilise,  oomlensing  in  brilliant  globules  and  also  in 
the  form  of  a  jKiwder.  Aluminium,  with  1'tO  ampuros 
and  70  volte,  likewise  volatilises,  and  condenses  in  small 
apberulei.  Tin,  with  380  amperes  and  80  volis,  volatilises 
readily,  and  condenses  in  small  globules  and  in  fibrous 
masses.  Gold,  with  360  amperes  and  70  vjlts,  volatilise* 
to  a  considerable  extent,  eron  in  six  minutes,  and  condenses 
in  small  spheres.  Manganese,  with  a  current  of  380  amiwres 
and  80  volte.  TolaUlisea  very  readily ;  400  gramme  of  the 
metal  left  only  a  small  rosiduo  of  the  carbide  after  heating 
for  10  minutes.  Iron,  with  350  am[K!res  and  70  rolU, 
volatilises,  and  condenses  as  a  grey  powder  mixed  with 
some  very  brilliant  malleable  scales,  Urjinium,  with  350 
amperes  and  IS  volts,  volatilises  readily,  and  condenses  in 
small  non-magnetic  epfaerei,  free  from  carbon,  Silicon 
Tolatilises  with  380  amperes  and  80  voits,  and  condenses 
in  small  spheres,  mixed  with  a  grey  powder  and  a  small 
quantity  of  silica.  Carbon,  with  370  amperes  an.1  80  voIt«, 
rapidly  changes  into  graphite  and  then  volatilises,  con- 
deDiing  in  very  light,  thin,  translucid,  maroon-coloured 
plates,  similar  to  or  identical  with  tbe  maroon-eoloured 
variety  of  carbon  observed  by  Bertbelot.  It  buriu  easily 
in  oxygen.  Calcium  oxide,  with  350  amperes  and  70  volts, 
volatiliua  after  eight  or  ten  minuter,  and  with  400  amperes 
and  80  volte  it  volatilises  in  five  minutes.  The  oxiile  con- 
denses entirely  as  an  amorphous  powder.  With  1,000 
amperee  and  80  volts,  100  grammes  of  the  volatilised  oxide 
can  be  obtained  in  five  minutes.  Magnesium  oxide  is  more 
difficalt  bo  volatilise  than  calcium  oxide,  and  its  boiling 
point  ia  near  ite  melting  point.  With  360  amperes  and 
80  volts,  it  gives  off  a  quantity  of  vajiour ;  atid  with  1.000 
amperes  and  10  Tolta,  distillattou  becomes  very  rapid. 


The  Chloride  Storage  Bfttt«ry. — This  battery,  of 

which  a  description  wax  recently  given  before  tbe  Electrical 
Section  nf  the  Franklin  Institute,  is  so  called  because  the 
plates  constituting  the  element  are  made  up  of  toblete  cast 
from  fused  chlorides  of  lead  and  eiiic,  hold  together  by  a 
frame  or  rim  of  antimonious  leail.  After  they  are  cast,  they 
are  reduced  so  that  tho  lead  alone  remains  in  a  pure  metallic, 
spongy  form.  This  chemical  change  is  brought  about  by 
putting  tbe  plate  in  a  bath  of  chloride  of  zinc  in  connection 
with  a  slab  o(  metallic  nine  which  forms  a  primary  battery — 
the  rXna  acting  as  a  positive  eleotent,  while  tbe  moulded  plate 
constitutes  the  negative  element.  Tho  resulting  electro- 
chemical action  causes  tbe  withdrawal  of  the  chloride  of 
Kinc  from  tho  tableta  by  umple  solution  in  tho  bath,  and 
tho  combination  of  tho  chlorine  of  the  chloride  of  lead 
with  tho  Kinc,  forming  chloride  of  dnc  Thus  the  chloride 
of  lead  in  tbe  tablets  constitutes  tho  material  which 
becomes  active  by  electrical  disintegration  through  being 
connected  with  tbe  zinc  plates  in  the  bath  of  chloride  of 
xinc.  When  this  reduction  ia  complete,  a  number  of  plates 
issetufi  as  poaitives  in  a  bath  of  dilute  sulphuric  acid, 
plain  lead  plates  being  used  as  ncgatives.and  a  heavy  current 
passed  through  them  for  several  hours.  When  the  plates  are 
removed  from  tliis  Ijath  tliey  are  next  charged  continuously 
in  connection  with  tbe  plain  lead  permanent  negatives  for 
several  weeks  or  until  tho  crystalline  lead  has  been  com- 
pletely convened  into  [wroxido  of  lead.  Positive  platce  are 
then  set  up  with  tbe  requisite  number  of  negative  plates  to 
form  celU,  which,  after  being  charged  a  few  times,  are 
then  ready  for  shipment,  Tbe  function  of  the  chloride  of 
zinc  in  this  pnxoss  is  twofold.  In  the  Brst  place,  it  )s  im- 
[>ossible  m  cast  plates  of  chloride  of  lead  without  it.  as  the 
casting  on  coolin;{  falls  to  pieces,  so  that  the  admixture  of 
chloride  of  ztnc  is  absolutely  necessary  on  this  account.  In 
tho  next  place,  by  tho  use  of  chloride  of  nine  it  ia  possible 
to  B{>  control  tho  dentity  of  the  plate  as  to  produce  any 
desired  [jorosity,  and  as  within  certain  limits  tbe  capacity 
of  a  plate  is  proportional  to  the  porosity,  this  use  oi  chloride 
of  sine  is  of  vast  importance.  In  the  manufacture  of  tho 
ordinary  red  lead  or  pasted  plate,  tho  density  of  the  material 
depends  upon  tho  pressure  tued  in  enterinu  the  red  lead 
into  the  grid,  and  consequently  the  plates  are  seldom,  if 
ever,  uniform.  In  tbe  chloride  cell,  on  tbe  other  band,  the 
tablets  are  absolutely  uniform.  The  mixed  chlorides  on 
cooling  crystallise  into  a  bard  stony  substance,  and  after 
reduction  the  metallic  lead  is  left  in  the  form  of  tbe  needle- 
shaped  crystals  rutniing  through  tbe  plate  perpendicularly  to 
the  surface ;  the  elimination  of  tho  chlorine  and  itinc  provides 
minute  cell-spaces  around  these  crystals,  so  that  an  immense 
surface  is  offered  for  tbe  absorption  of  oxygen  in  the  forming 
process.  The  capacity  of  colls  of  this  type  is  from  live  to  six 
ampere-hours  [lor  pound  of  plate,and  ihediscbargerate  corre- 
sponding to  this  is  one-half  an  ampere  for  each  pound  of 
plate,  a  bibber  rate  than  rpommondcd  (nr  any  itber  lead 
element.  At  this  rate  tbe  watt  hour  ithciency  in  from 
7&  to  85  per  cent.  S[iedal  care  ia  given  to  tbe  insula- 
tion of  the  plat«s,  it  being  well  known  Ihat  abort- 
circuiting  is  one  of  the  main  eaueee  of  troable  in 
storage  batteries.  To  overcome  this,  the  positive  plate 
is  enveloped  in  woven  asbestos  clotb.  and  between  the 
positive  and  negative  pUtes  ia  a  perforated  grooved 
board  of  insulating  material  with  perforations  which  are 
opposite  the  pieces  of  active  material  in  both  plates,  leaving 
a  free  circulation  of  tbe  electrolyte  between  tbe  plates  aad 
at  the  same  time  keeping  the  asbestos  cloth  pressed  against 
the  face  of  the  positive  utiu,  thus  holding  the  peroxide 
always  in  position.  One  of  tbe  great  advantages  claimed  for 
this  ty|>e  of  battery  is  its  applicability  to  cases  where  there 
is  a  Urge  nriaLion  in  load  and  conaeoji.^Q.tA'j  \r\  ■J^WSeas'^. 
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ROBERT  PERCT  SELLON. 


Among  the  Qlectnc&) 
engineers  who  will 
take  front  rank  dur- 
ing the  ond  of  the 
iiirieteentb  coiitiiry 
the  tiiViject  of  otir 
sketch  mill  bo  prO' 
mineDt.  Mr.  iSollon 
was  born  at  Pootiah, 
in  the  Bombay  Pre 
sidencf,  lodia,  in 
1863,  beiiift  the  ton 
of  the  Into  Colonel 
Rolwrt  S«llon,  of  the 
Royal  Eiigincora.  lie 
WM  educated  at 
Blackheath  and  at 
IkadGeld  College, 
Uerka.;  and  in  1879 
was  %  student  at  the 
City  and  Oailds  Technical  Iii*titiilion,  {ia«sing  Ibrntigb 
the  coune  of  eleclricnl  technology  un'ler  Prof*.  Ayrtori 
and  Perry.  He  served  his  time  in  the  work*  of  the  An^Io- 
American  Brush  Electric  Light  Corporation  on  their  cstab< 
liihmont  in  this  country,  and  joined  the  technical  staff  of 
the  company  afterwards.  In  thia  capacity  he  had  charge 
of  the  company's  prominent  exhibits  at  the  Crystal  Palace 
electrical  exhibition  of  1882,  and  was  for  many  years 
engaged  in  puttirix  down  some  of  the  earliest  iaslul- 
latioDi  of  Brush  plant  in  this  country,  and  was  re- 
aponaible  for  the  lighting  of  H.M.S.  "  Colouux,"  the  first 
maa-of-war  in  the  British  navy  eijuipped  with  incan 
descbnt  lamps  throughout,  with  search-lights  actuated  from 
the  same  dynamos^the  course  now  always  adopted.  Mr 
Pier^  Sollon  has  visited  all  the  continents  and  most  of  the 
countries  of  the  world  in  cooneotion  with  the  Bmsh  Elec- 
trical Engineering  Comjiany'a  interests,  and  thuir  oxtontive 
foreign  and  colonial  businetios are  largely  the  result  of  this 
work.  Ill  If90  bo  was  appointed  auittaiit  manager  of  the 
Brush  Company ;  and  on  the  retirement  of  Mr.  Oarcko 
from  the  minagorship,  Mr.  Percy  Sollon  was  appointed 
joint  manager  with  Mr,  J.  S.  Itaworth.  Mr,  Sellon  is  a 
member  of  the  Institution  of  Electrical  Engineers  and  of 
the  Physical  Society. 


MOTOR  GEARING  FOB  ELECTRIC  TBAMCARS 

(Cimdwitd  from  page  44^) 

The  remaining  types  of  toothed  gear  that  bave  boon 
employed  (or  electric  tramway  motor  work  arc  practically 
only  two  in  number — viz.,  worm  gear  and  bevel  spur 
wheels. 

The  former — used  with  some  amount  of  success  on  the 
Blackpool  and  Brighton  lines,  where  Hmatl  jiowors  only 
enter  into  accouut — has  had  a  warm  advocate  in  Mr, 
Anthony  Keekeiixaun  (whose  larountod  death  is  noticed 
elsewhere  in  this  issue) ;  but  ovon  with  carefully -designed 
wonns  and  worm  wheel  the  efficiency  of  this  gear — at  a 

red,  say  of  750  revolutions,  suitable  to  tramway  work — 
a  not  in  practice  exceed  85  per  cent,  a  result  in  no  way 
belter  than  that  which  ought  to  be  obtained  with  ordinary 
well  cut  spur  gear.  Moreover,  it  has  the  disadvantage  of 
reqniring  the  use  of  a  thrust  [tearing  to  take  the  lunnilu- 
dinal  strain,  from  whidi  fact  probably  arises  the  low 
efficiency  owing  to  incri»ued  mechanical  friction.  Then 
again,  if  the  worm  is  designed  for  oHlciunl  motion  as  a 
driver,  it  is  not  suitable  for  being  driven,  and,  therefore, 
the  gear  ought  to  be  cut  out  of  action  when  the  car  is  going 
down  hill  under  the  action  of  gravity. 

The  three  advantages  of  this  type  of  gear  are  not, 
however,  unimportant:  in  lbs  first  place,  it  runs  with 
lemarkable  quietness  and  eas«  when  kept  well  lubricated  ; 
secondly,  it  may  bo  covered  over  and  protected  from  dust 
or  mud  with  greater  coac  than  any  other  form  of  gear  ; 
whilst  in  the  third  place,  the  ratio  of  speed  reduction  is 
much  b;i^cr  than  with  ordinary  spur  gear,  and,  therefore, 
tiv  motor  m»y  bo  rua  at  a  higher  velocity,  with  perhaps 


less  weight  for  a  given  output  and  efGciency.  The  ratio  of 
speed  reduction  in  a  woH-doaignod  woim  gear  need  never 
be  less  than,  say,  8  to  1,  so  that  *  speed  of  750  to  800 
revolutions  jwr  minute  is  quite  easily  reached  by  the  motor. 

The  dimensions  of  a  worm  and  worm  wheel  euilable  for 
electric  txactiori  woik  aie  given  as  follows  by  Mr. 
ReckenzBUn  : 

Worm.  Worm  Wheiu 

Diameter.  Bin.  I>iam«lor,  l*Jin. 

Treble  thread.  Gin.  pitch.  Number  of  leetb,  24. 

Turned  out  of  solid  steel,       Cast  in  phosphor  bronse,  with 

cut  leech. 
These  particulars  may  be  compared  with  some  dimensions 
of  srtI'aigh^taothed  spur  gear  wheels,  as,  for  instance,  the 
[Hnions  upon  armature  axles.    Such  range  in  size 

Width  of  No.  of  Key- 

Diam,        face.      teeth.             Bore.  way. 

From  ...  *Jiii.   ...  Sliii.   ,,.   17   ...           Uin.  ...  4in. 

To   Gjin.   ...    5in.    ...   18  ...  2gin.  and  Stn.  ...  jin. 

An  intermediate  siue  of  armature  muion,  such  sa  would 
be  emjiioyed  on  what  is  called  the  W.P.  30  type  of 
Thomson -Houston  tramcar  motor,  measuring  fijin.  diameter, 
4jin.  on  face,  with  U  teeth,  and  'Jjin.  bore,  is  now  being 
made  out  of  fluid  curapreased  steel.  The  billot  from  which 
it  is  formed  measures  in  the  rough  about  7^in.  x  $£in.,  and 
a  hydraulic  pres^tire  of  40  tons  to  the  square  inch  is 
said  to  be  omployod  to  mould  it  into  the  proper  shape. 

With  regard  to  bovol  spur  gear,  there  is  not  ne.irly  80 
much  to  say  in  its  favour,  Tlie  eificiency  seldum,  if  ever, 
rises  above  80  per  cent.,  whilst  the  space  taken  up  exceeds 
that  of  the  worm  gear.  A  recant  form  o(  bevel  ge^r  em- 
ployed (or  traction  work  had  the  following  dimension* : 
Pinion.  Axlk  OK.vn  Wnsgu 

Width  on  face.  Sin.  Width  on  face,  5}jn. 

Smooth  cast  steel,  teeth         Double  shrouded  teeth,  uncut. 
uncut,  Smooth  cast  steel. 

The  only,  or  chief,  advantage  afforded  by  bovol  gear  ia 
that  greater  freedom  or  scope  is  allowed  for  suitably  ulacing 
the  motor  ;  and  gainst  this  must  be  placed  its  low  emciency 
and  the  mechanical  disadvantages  of  small  pinions  and 
weak  teeth. 

One  of  the  most  important  questions  which  have  required 
solution  in  rcgurd  to  the  mechanical  gears  for  use  in  elec- 
tric tramway  work  has  been  the  problem  of  double  versos 
single  reduction  of  spend.  It  may  be  regarded,  however, 
as  being  by  now  settled  very  definitely  in  favour  of  a  single 
reduction,  and  the  reasons  for  this  benome  evident  when 
wo  consider  the  greater  simplicity  and  efficiency  of  the 
latter,  i'utting  aside  all  question  of  the  employment  of 
belts,  or  other  friction  devices,  the  real  struggle  hw  bevti 
fought  out  between  single  and  double  reduction  toothed 
gears.  With  regard  to  worms  and  worm  wheels,  a  single 
reduction  is  enough,  and  the  total  eSiciency  of  motor  and  gear 
combined  is  in  practice,  or  ought  to  be,  about  77  per  cent., 
allowing  94  per  cent,  for  tho  motor  at  7r>0  revolutions  per 
minute  and  an  average  of  S'i  por  cent,  for  the  gear. 

With  spur  wheels,  however,  tho  high  speed  of  tho  early 
motors  rendered  necessary  at  first  a  doubleroduction 
arrangement,  and  the  combined  efliciency  of  such  a  motor 
with  two  sets  of  gear  seldom  or  never  surpassed  70  por 
cent,  inclusive,  that  is,  of  gear  and  journal  losses,  as  well 
as  those  in  the  motor  itself.  A  single-reduction  system,  on 
the  other  hand,  is  in  poor  condition  when  it  cannot  show 
results  at  least  equivalent  to  those  given  by  worm  gear,  or, 
say,  70  per  cent.  Taking  two  extreme  casei  ol  double  and 
single  reduction  methods,  such  as,  for  inttanco,  that  at 
Bessbrook  and  the  Thomson  Houston  modern  standard,  we 
have  fui  equal  output,  say,  '20  h,p.,  the  following  details  : 

Speed  revs.  Weight, 

por  Effidency.           owts.,  of 

minute.  motor. 

Bessbrook 650     90  |<or  cent.     24 

T.-H 450     91  percent     17 

The  eOiciency  of  one  set  of  gear  wheels  probably  does  not 
exceed  85  [ler  cent  in  practice,  so  that  the  oombiaed 
elticiency  of  tho  double-reduction  motor  and  gear  ftverefna 
about  DO  X  85  X  85,  or,  say,  65  per  cent  only.  The  single- 
reduction  motor  will,  on  the  other  band,  give  at  leaat 
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76  psrcent. — tliat  is.  dlx85.  It  m&y  be  »id  that  the 
sbrook  line  doea  not  Dfler  a  [^lir  tani|jle  cif  double 
eduction  nietbodn  nince  it  wuh  »  |>i»i]eer  eiiMrpHse,  utiil 
emiiloyud  motors  not  otily  of  >  hu^viur  but  •iNci  ol  n  luait 
efGcient  tyjie  thiin  would  now  bo  installed  (or  the  tiamo 
output.  So  lonp,  bowerer,  a^  iho  increased  efficiency  in 
the  higb  Riwcd  motor  is  only  3  or  4  |>er  cent,  at  tfao  oiiUido 
in  excoas  of  vrbnt  can  be  obtained  in  oiachinea  running  at 
bklf  the  speed,  tbe  double-reduction  sytiem  must  inevitably 
ffive  way,  if  for  no  other  reasun  tbau  becauiie  the  efficiency 
of  spur  i>ear  does  uot  in  practice  avernKe  more  than  S9  per 
cent.;  tbe  other  type*  of  mecbanical  connection  between 
motor  spindle  uiid  car  uclc  are  still  let*  uHicioot,  and,  there. 
fore,  would  empliriMKC  tbe  ililTeronce.  Of  coiirio,  Lhrou)ib- 
out  the«d  remnrkt  tbe  term  "sfficiency  "  bas  bcon  u*ed  in 
connection  with  motors  prasumed  to  run  at  full  load  or 
villi  miLximuQi  efficiency. 


POLARITY   TEST  FOR    CENTRAL -STATION    USE. 


Where  shunt  dynamos  am  used  in  parallel  it  is  very 
i)o*irab|o  to  have  some  simple  and  obvious  means  of  testing 
tbo  polarity  of  any  machine  that  is  to  be  added  to  tbuse 
already  on  the  circuit  The  diagram  given  below  will 
explain  itself.  Moat  instalklions  have  a  sUrting-up  volt- 
meter that  may  he  ooimecled  to  any  individual   machine. 


r^ 
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.11  that  is  remiired  it  to  connect  the  positive  terminal  of 
BlvLing-up  voltmeter  to  positive  omnibus  bar  through  an 
incatideiKeot  lamp,  and  tbe  negative  terminal  in  a  similar 
way  to  the  negative  ommbtis  bar.  Then  while  the  new 
machine  is  not  oxcit«d,  atid  with  the  suning  voltmolcr  on, 
wcfa  lamp  will  glow  with  half  the  voltage  of  the  circuit, 
and  so  present  a  red  light.  U  the  dynamo  excites  up  with 
right  polarity  the  lamps  will  gradually  be  extingiiisbod  ; 
on  the  other  hand,  if  the  dynamo  be  reversed,  each  lamp 
will  receive  its  full  voltage  of  100  volts,  and  burn  normally. 
With  slight  and  evident  alterations,  this  method  may  be 
adapted  to  places  where  the  three  or  five  wire  systems  are 
in  use.  It  should  be  poiotei)  out  that  it  is  advisable  that 
the  voltmeter  circuit  should  not  be  broken  unless  tbe 
brushes  of  dynamo  are  down,  anij  that  the  lamp  connec- 
tions do  not  affect  tbe  voltmeter  roadings  when  the  volt- 
meter awitchcs  are  in.  L.  I,B  GBtw  HOBNE. 


POLYPHASE  ALTERNATE  CDBRENTS. 

M,  de  Chaswelouit-I^ubnt,  in  the  Compte  Htndu  of  the 
Society  dea  Ing^niourt  Civils,  enters  into  a  long  com[tari- 
•on  between  the  diitribntlons  by  continuous  and  ilternatin)^ 
currenU.  After  alluding  to  tbe  prominent  difTerenccii 
between  the  two  systems  as  to  tise  of  motors  in  tbe  former 
and  cflicioncy  and  simplicity  of  tbe  latter,  he  deals  with 
the  most  f  niquent  and  complex  case— distribution  in  towns. 
Dividinjc  the  syst«m«  at  present  employed,  we  have  :  (1) 
alternate  currents  ;  (2)  continuous  currents  without  accu- 
EDUlatort ;  and  (3)  continaous  currents  with  accumuUlors. 
He  deals  irjtb  eufa  teparstely ,  giving  diagruDs. 


1,  Distribution  by  AiTKRNAXE  Cl-rrents, 

The  facility  of  transformation  of  these  currents  permits 
the  use  of  enormous  pressures  coucentratod  on  circuits 
perfectly  isolated.  A  considerable  saving  in  copper  is  thus 
assured,  while  having  small  line  losses.  For  instance,  the 
dynamo  giving  100  volts  may  have  an  efficiency  of  90  per 
cent.  ;  this  pressure  can  be  raised  to  10,  25,  or  even  30,000 
volts  in  a  transformer  of   96   to  DT  per  cent,  afliciuney — 

f;iving  a  total  geneiator  efficiency  of  87  per  cent.  The  line 
083,  with  a  relatively  small  section  of  copper,  will  be  not 
over  5  per  cent.  One  or  several  substations  will  receive 
this  current  and  reduce  the  tension  to  1,000  or  2,000  volts, 
with  a  loss  of  3  or  4  per  cent.  In  such  a  system  the  trans- 
former load  can  be  kept  high,  and  we  have  80  per  cent,  of 
the  enoiyy  delivered  at  the  substation  switchboard.  The 
losM  in  the  nutwork  will  ulxo  be  small  at  1,000  or  2,000 
volts  without  having  largo  sections  of  uop|ter. 

The  high  efbciency  rtchioved  to  this  point  is  unfortunately 
diminiibod  by  the  house  transformers  which  reduce  the 
pressure  to  100  volts.  As  those  hanlly  ever  work  at 
full  load,  thoir  average  efficiency  is  not  much  over  .*>0  per 
cent.  Arrangements  doviaod  to  obviate  this  loss  have  not 
as  yet  achieved  practical  success,  or  at  least  cause  compli- 
cations which  have  prevented  their  adoption. 

Tbe  daily  oonBuminiori  in  towns  generally  follows  a  law 
analogous  to  that  indicated  in  b'ie.  1.  As  is  seen,  tbe  total 
plant  is  occujiied  over  a  very  tew  hours,  and  the  mean 
specific  efliciency  (i.t.,  ite  utilisation)  is  very  low. 

In  this  class  ol  distribution  there  is  a  direct  connection 
betwoeu  engine  and  lamp — there  is,  as  one  may  say,  a 
want  of  elasticity.  As  security  of  working  is  required,  this 
necessitates  spare  pliiiit,  which  again  reduces  the  already 
low  utiliaation  of  the  macbiDes. 


f6m  d  M-ar"^ht        ~i  Man 

Fta,  L^Typioal  Loed  DUf^am. 

2.  Distribution    bv   Continuous  Currents  wrmoDT 

AccrHULATOKS. 

Except  for  the  possibility  of  using  current  for  electro- 
lytic purposes  (a  rare  occurrence)  ana  especially  for  driving 
motors  of  easy  manipulation  and  high  efficiency,  this 
method  is  not  superior  to  the  first.  Such  high  tensions  can* 
not  be  employed,  while  tbe  continuous-current  transformers 
having  moving  parts  reijuire  constant  attention.  They 
must,  therefore,  be  placed  in  thesub-atationsand  not  in  the 
houses,  and  from  this  it  results  that  the  distribution  must 
be  at  1 10  volts,  or  220  in  a  throe-wire  system,  and  that  the 
cost  of  network  will  be  high — in  copper  and  in  loss  of 
energy.  What  has  been  said  as  to  low  utilisation  of  plant 
in  the  alternate- current  distribution  applies  equally  to  this 
system. 

3.  Distribution  by  Continuous  Currents  witu 

ACCUUULATORa, 

Although  tbishan  been  attempted,  it  does  not  seem  to  be 
practical  to  tiso  accumulators  as  transformers.  As  the  total 
energy  must  paw  through  the  accumulators  there  results  a 
total  loss  of  25  per  cent.,  and  at  high  tensions  the  insula- 
tion of  the  batteries  is  difficult  to  maintain,  The  batteries 
must  be  placed  in  sub-stations,  as  they  cannot  go  in  the 
houses.  These  sub-stations  may  be  aithor  in  shunt  or  in 
series  at  high  jwtential  The  following  are  the  diderent 
urraiigementa  [lossible  to  adopt. 

(a)  Sul-Stationsin  Strifs. — The  high-tension  current  here 
mnut  be  constant  in  strength  ;  and  as  the  consumption  ol  the 
diUcrent  sub-stations  is  not  the  same,  as  soon  as  one 
battery  is  charged  it  is  cut  out  of  ibe  charging  circuit  to 
diminish  the  resistance  of  this  circuit.  But  tbe  loss  in  the 
line,  L,  is  still  the  some  whatever  tba  awa,VM,\.  «&.  ^*>»«(■^K^^ 
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and  the  cutting-out  operation  h  delicato.    The  distribatioD, 
D<  D*  !>*,  raaf  be  on  two,  three,  or  five  wiroa. 


B== 


'hUS: 


'} 


Fid.  2.— M,  machine  prodaRinit  ht|;h>pr«Maro  onrrant.  h,  line 
feedinff  wib-^tUtiona.  A'  A',  bftttDrlo*  boiiiK  ohariced.  A', 
boUacjr  cfaMged.  B'  Br  B',  b«U«r[ea  toedinit  Iow-t«nsion 
nttwork  (D>  T>^  TK| 

(i)  Sub-Slatwits  in  ParaiUl. — ^Thi*  a/item  ruqitires  con- 
stant pressure  in  ibe  hiKli-tciiaioD  wires.  Tlio  E.M.F.  of 
eaob  battery  must  be  etjunl  to  thia  preuuiB ;  during  dia- 
charge  each  butlory  is  divided  in  groups  run  in  paiallel. 
Tbia  ayatem  led  to  the  use  of  celb  with  a  large  number  of 
amall  [^atoi,  which  is  inconveniant,  and  in  other  respects 
it  ttta*  loa*  pcMtjaal  than  the  preceding  iimuigement. 


lEtn 


AJ^BBB  OED  ABk 


tT^M 


Flu.  &— M,  hiffh-UtiMlon  moehine.  L,  line  •applylnn  nub- 
•taUoiM.  A'  A',  b&tteriw  in  chftiRc.  B'  B<,  bAlWries 
[aedina  low-tension  aetworlo  (1)'  D'l ;  CliOM  bklt«He«  ura 
dttideo  in  iiroupi  coapled  in  parkltel.  I>'  D'  are  witJi  twu, 
Utrae,  m  firo  wire. 

tba  line  loaa  here  diminiibea  with  the  diminution  of 
energy  aupplied.  This  syntera  has  never  been  employed, 
at  leaat  to  the  nuthor'a  knowIcAdge. 

(c)  To  avoid  the  truit formation  of  the  totality  of  that 
electrical  energy  >nd  to  diminish  by  half  ihe  number  of 
accumulators,  the  following  arrait|;ement  baa  been  made  : 


Et 


D. 


t>. 


Fm.  «. 


Tk«  bIfth-tennoD  current  passes  through  the  wbolo  of 
tbe  batteries  of  the  different  aub-stationa  jiUced  in  series : 
the  aecoiidary  circuits  are  branched  from  the  terminal  of 
each  biitt«ry. 

The    difficulty   of    inaulation — which    only    exists    in 

•jstcma  (a)  and  {!>)  during  charge  and  when  there  is  no  com- 

taunication  between  battery  and  secondary    circuit — here 

[becomes  permanent.     Moreover,  although  the  differuncu  of 

sure  )>elwetin  the  two  wires  is  only   100  voltn,  tbiit 

etween  one  of  the  wires  and  earth  may  be  considerable, 


B 


m 


-mmnujB- 


Fio.  S. 

and  safety  to  ciutomcis  is  not  assured.  The  maximum 
difference  muat  not  exceed  Ihe  limit  of  <Ungor  ;  and  this 
timila  the  high  tension  to  400  and  500  volw.  In  this  cdaa 
recour«o  is  bud  to  the  five-wire  svatem.  The  middle  of  the 
circuit,  T,  can  be  put  to  earth,  but  the  insulation  is  then 
more  difficalt,  and  there  it  dangsr  of  burning  up  the 
a|>]Ktnitus. 

{d)  When,  for  reaaona  of  economy,  bigh-tenalon  circuita 
nnat  be  need,  it  seems  more  reasonable  to  itae  eontinuotu- 
carrent  Unmlormer*   in   sub-sUtions   with  a   bftttory  in 
pantiM  to  each  c/jnaaolor. 


The  dynamotors,  T,  T,,  may  be  ptacod  either  in 
parallel  or  in  series  an  the  higb'tensiou  circuit,  L.  The 
diatrihuliou,  aa  before,  can  be  with  two,  three,  or  five  wiroa. 

tiere,  not  only  are  the  secondary  dreoita  working  at  low 
pressure,  but  they  are  at  a  small  diflforvnce  of  potential 
with  the  earth.     Porsonal  safety  and  security  of  plant  arefl 
both  easier  to  attain,  " 

We  can  thus  employ  tbe  highest  presauros  |)0«sible  to 
produce.  As,  moreover,  the  efficiency  uf  thes«  machine*  is 
over  90  per  cent.,  and  only  a  part  of  the  energy  posaea 
into  tbe  accuuiuluton,  u  aatiafactory  economy  ia  assured. 

In  uny  case,  whichever  of  the  syateuia,  {a),  (A),  (e),  or  (d), 
-are  useu,  the  ntiliiation  of  the  [iWt  will  be  excellenL 

As  is  seen  from  Fig.  6,  the  plant  can  work  at  full  load 
continuously,  or,  for  instance,  30  hours  out  of  '2i.  They 
thus  work  at  their  highest  efficiency,  and  arc  utilised  to  the 
miuimum. 

Sometimes  themacbines  supply  direct  (or  by  intermediary 
of  transformers)  tbe  electric  energy  required  for  distribu- 
tion at  the  vame  time  as  they  charge  the  cells.  Sometimes, 
on  tbe  other  hand,  the  cells  coma  to  the  aid  of  the 
machines  by  giving  back  this  energy.  In  eaae  of  stoppage 
tho  cells  will  assure  service  during  a  certain  time,  and 
therefore  there  need  be  little  spare  plant 

The  accumulator  here  plays  tbe  part  of  intermediary, 
and  the  system  has  the  required  ebsticity  of  which  tDeatioo 
has  been  made. 


Mi» 


COMCLUSIONS. 

To  sum  up,  this  comparison  between  alternate  and 
continuous  currents  shows  that : 

1.  Alternate  currents  are  preferable  for  long  distanoes,  aa 
much  on  account  of  tbe  high  tensions  that  can  be  used  as 
for  ease  of  transformation. 

2.  In  the  secondary  networks  at  low  tension,  continuous 
currenta  are  superior  because  they  allow  the  use  of  aoenmu- 
lators,  whence  results  a  better  utilisation  of  plant  and 
greater  security  of  working. 

This  leads  to  the  expression  of  three  desiderata  ; 

I.  To  store  electric  enei^y  supplied  in  the  foroa  of 
iiltemato  currents. 

II.  To  transform  alternate  into  continuous  currents, 
m.  To  transform    tbe   energy  supplied    by  alteruat« 

currents  into  meuhatiicul  work. 

It  may  be  remarked  that  the  solution  of  problem  HI. 
involves  the  solution  of  II.,  as  an  alteroatecurrent  motor 
could  drive  a  continuous  current.  So,  also,  tbe  solution 
of  li.  affords  a  solution  to  I.  by  tbe  transformation  into 
Gontinuoua  current  and  the  storage  of  tbe  energy  of  thia 
tatter. 

Nevertheless,  we  preserve  the  original  form  to  these  thre* 
desiderata,  not  to  prejudice  their  direct  solution. 

I.  Speaking  commercially,  the  first  desideratum  dooanot 
seem  to  include  tbe  direct  solution  for  tho  momeut. 

II.  MM.  Uutin  and  Leblanc  have  been  long  occupied  with 
the  possibility  of  accomj)lisbing  this  direct  transformation, 
and  have  published  very  interesting  articles  thereon.  Quite 
lately  they  have  set  forth  «.  general  method  for  truuiorm- 
ing  alternate  into  direct  currents.  This  method  seems  now 
quite  practical  an<l  [larticularly  convenient  in  tbe  cue  of 
employment  of  )iolypbas«  currents. 

We  shall  study  later  tbe  ilifTerDnt  methods  of  transforma- 
tion of  these  currents. 

This  problem,  being  solved  practically,  enables  iia 
ado^  the  mode  of  diatrlbution  shown  i»  Fig.  T. 


1 
I 


Flu.  S.— A.  Electric  ener^  sapplled  hy  the  maobines  to  the  dU- 

tribation.    B.  Energy  Biippliod  to accninqlalon.   C.  Energy 
given  back  by  the  accumulaloni  to  the  disthbntion. 


J 
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An  alternator  first  produc«8  poly|fhue  currenta  at  low 
pressure  (tripbase,  (or  iDsUDce). 

A  IraDafofmer  raiae*  this  to  10,000  or  15,000  volta,  at 
which  it  la  transmitted  to  the  diataiit  point.  The  current 
IB  iben  let  down  to  2,000  voU«  hy  a  trans (urmer  and  dfs- 
tnbut«il  to  Biib>*tati(>Na,  which  can  be  placed  in  scriai  or  in 
pai'uUsl.  In  the  ■ub-tlutionn  uru  placed  the  special  apparatus 
mentioned  to  traniform  tbeso  polypha*e  into  continuous 
eurient*  ;  and  funfaer,  a  battery  of  accumulaton  is  placed 
In  parallel  nith  tbe&e  latwr  machines. 


rr-v"^— . 


Fig.  7.— M,  piplyphaao   jtenorntor   of   low   tenidon.  _T,,   *t«p-u[i 

n-do 


B  tnuiitarmor.     I.|,  lontc-dictancs  traiunnlMioii.   T,,  aWp-tlown 

H  tniiiir(annor.     Lj,  circuit  ftiodin);  #iib>[«tiona.    Pj  Pp  trans* 

B  formora  in  (ub  stAtlona   tranfiorrnin^  polyphaso  ourrenti  of 

H  hi|ih  toDtlon  into  low-toneioii  ninlinuuuB  curniDU.      A|  A,, 

H  BccumulatorH  in  pnrKllct.      1>|  U,,  dLdribution  at  low  preo 

H  aure,  oontinuoua  current  [two.  tbroo.  or  tivo  wires). 

P  It  seems  preferable  to  place  the  substations  in  parallel 

ratlMr  than  in  sariM,  because  of  the  independence  of  each 
Otiher  thus  realised.  If  the  polyphase  transformers,  P,  P^, 
included  an  oxHting  circuit  reqitiring  continuous  current, 
tbia  cnuld  be  obtained  from  accumulators. 

Tbo  advaittajfes  of  all  the  methods  of  distribution 
hitherto  described  are  united  in  the  above  aystem. 

The  alternator  and  the  different  transforraera  work  at 
full  load,  and  conaequently  at  maximum  efficiency  and 
utiliution.  The  security  of  working  is  great,  owing  to  the 
use  of  accumulatora.  Tlie  transmiscion  to  lonj^  distance  is 
not  too  onerous,  owing  to  the  high  tension  employed. 
Lastly,  the  security  to  person  is  saiej^arded,  as  the  con> 
ductora  acceaaible  to  the  consumer  %.\a  all  at  low  tension. 

{To  bf  amHnwd.) 


THE    DEVELOPMENT    AND    TRANSMISSION    OP 
POWEB   FROM  CENTRAL  STATIONS.' 

BY    PROF.    W.   CAVfTHORNK   UNWIN,   y.R.S, 

LBCTintE  IV. 


Tilt 


(CoHilt^d  /ram  pagr.  iSO.) 
//iijA/VuMM    Butrvoir   tu    Bfmnon.  —  When   the   high- 


L 


ptssiura  lyiLom  waa  Aral  pat  In  oparation  a  CMnalant  jireanturo  wiis 
□udntalned  In  the  maliu  t>y  canstontly  piinipEnK  i"  v>''ea>>  of  the 
domand,  and  nllowlnit  the  surplus  to  flow  nwny  tliroui^li  a  relief 
Tslvo.  Thla  involve*  a  coDSlanl  wiwU>.  To  (urthor  inoderale 
fluctuations  of  pressure,  four  Isrie  nir  v«iH«tB  (additional  to  thoi>Q 
at  tlie  pumps)  wore  ^rwtecl.  Theve  were  Mt,  in  dinmcter  and 
39Il.  hl^h,  and   wem  kept  dtarRed  with  air  by  n  Colliulon  oom- 

Ereeaor.  Wbon  it  becumc  n  qaestloo  of  driving  tho  elcctrii?  luitinn 
y  turbine*  driven  by  water  from  the  hii;li>praM>ura  ayalAin,  tho 
need  of  a  *tor>|;o  roacrvoir  bocjuno  prei)">u|;.  At  (oiir  klloniatrwi 
freni  Geneva  a  alt*  wna  found,  at  itn  elevation  ot  SMft  abore 
the  lake,  and  It  was  deald«l  to  cori»l.ruul  a  reservoir  oapable  of 
atorinv  the  d isoliarge  ot  three  Kniupa  of  pumpa  workini;  throtigh 
tbo  nlfcht  The  diaobarye  et  tKe  pumps  ii  S4.000  rubier  fret  per 
liour,  or  4i2,00a  cubic  feel  per  13  houri.  daring  which,  if  theie 
urate  no  meana  of  ■tomgo,  they  would  bo  put  out  of  action. 

The  rtaetvoir  Is  a  caverod  roaorToii-,  eapsblo  ot  containing 
453.000  cubic  feet.  It  utoroa,  thorefnro,  (t.SjS  nrroas  horao-power 
honra  of  energy.  AIIowIrk  for  tho  loas  M  the  molora  driven  by 
the  preaaure-watar,  tho  reaervnir  will  fiirniah  nhout  SOU  offiactlvs 
borse-powor  for  Ave  hour*,  It  servex  hm  h  |>orr«et  repilator  of 
fffsaaore.  A  float  villi  electric  siirnal  and  rvooniluu  appaiatus 
shows  ronatantly  in  the  pump- bouse  Hie  condition  o(  the  reeenroir. 
Ilj/Jmulir.  /'lYjuurt  Htlay  or  Ctrmptnia/iiiy  Prtttnrc  /teg^itater.  ~ 
llie  Klin,  pipe  main  from  tho  pumping  itation  to  the  reservoir  at 
BeHin|{«a  being  four  kilomotm  in  length,  tbore  would  be  n 
differeoce  of  piesanro  in  tbo  tnaina  in  Cnnoin  equivalent  to  the 
friction  of  efirbt  hilometrea  of  main,  ncponlinfc  a*  watei'  was  being 
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pnmued  up  to  or  flowing  back  from  the  rsMrvoir.  This  woold 
not  have  been  very  serioui  if  all  the  motore  driven  by  tho  water 
had  been  aupplied  by  motor.  But  the  larfrer  oiotoia  are  supplied 
by  ganging,  tho  ()uantity  of  water  uaod  being  computed  from  tho 
area  of  the  oriHces  at  dlachargo.  Variations  of  bead  would  have 
involved  a  variation  of  tho  quantity  of  {-owcr  developed  at  the 
motote  atooiintiiiK  to  'jn  iier  cent.  Thin  wnutd  haTc  hind«rnl  tbo 
development  of  that  method  ol  wtiiiiatiiig  thi)  ebarKo  for  water. 

To  iirovent  this  variation  of  head.  I'oloue!  Turrottini  devised  a 
centrifugal  pump  relay,  shown  diagrammaticnlty  in  Fig.  'ii,  which 
comes  into  action  BUtomatically,  and  increuae*  the  pretaure  when- 
ever the  w«tor  i«  rotaming  irom  tho  rcsorvoir  to  tbo  town.  The 
centrifugal  pump,  which  fornm  pnit  of  the  main,  is  driven  by  a 
turbine  so  rei;iilat'ai  for  siifcd  that  a  constant  preeautp  ia  obtained 
on  the  town  (ilHe  ot  the  pninp.  The  pump  receive*  at  the  maxi' 
mum  635  cubic  fe«t  oI  water  per  minute,  and  can  give  to  the 
atream  poasing  through  it  an  increase  ot  preasur*  of  30ft.  The 
turbine  works  with  SM>ft.  of  bead,  and  can  etert  1*20  h.p. 

Tho  atuicea  of  the  turbine  are  governed  by  an  automatic 
preMurc  regulator.  The  presBure  in  the  main  act*  on  a  piston 
eoiitioll&i  by  a  spring.  According  to  the  [msition  of  tho  piston, 
the  tiirbino  sluices  are  open  more  or  leas.  Tho  movement  of  the 
piston  actuates  the  valve  ot  an  hydraullo  relay  which  operatea 
the  turbine  stuioes.  During  the  timng  ut  the  reservoir  the  ceatri- 
fugal  pump  ia  at  rest,  the  water  merely  flowing  through  it. 
When  wat«r  flows  back  from  the  reservoir  the  turbine  begins  to 
drive  the  pump  eo  a«  to  incieaso  tho  prossaro  in  the  main.  Tho 
arrangement  has  worked  with  perfect  euccesa. 

Thr.  itolor-  Uttd  in  Oeiein.— The  original  motors  used  In  Ueneva 
were  Sohmid  pressure  enginea,  and  these  are  still  used  for  small 
powers.  They  use  a  quantity  of  water  which  depends  on  the 
speed  only  and  not  on  tiie  work  done.  Hence  they  ore  uneco- 
nomical with  light  load?.  They  are  convenient  and  cheap,  they 
can  be  run  at  any  speed,  and  they  act  oa  metera  of  the  quantity  of 
water  used.  A  counter  on  the  pressure  engine  recording  the 
number  of  revoiuLions,  gives  the  means  of  ascoiiajning  accurately 
the  <|uantity  of  water  used.  At  full  load  their  efficiency  is  SO  per 
cent. 

H^or  all  larger  motors  impulse  turbines  are  uaod.  Themoximum 
eflicicncy  of  these  ia  75  per  cent.,  and  it  is  not  much  less  with 
light   loads.      They  occupy   little  space,   and  can   be    perieolly 

Sovemed  lo  constant  speed  by  tJic  ingenious  relay  eoveraOiB  of 
leteia.  Foesch  and  Piccard.  In  lieneva  the  queetuin  of  speed 
regolatlon  waa  found  to  bo  an  important  one.  The  induatriea 
connected  with  watchmaking  reijulred  motors  running  at  constant 
sjieed. 


Flo.  S3. 

Tfit.  Elrrtric  LtijhUwj  SirUion.~ln  1887  the  City  Council  came 
to  an  arraiieement  with  a  company  for  supplying  electricity.  It 
wan  part  of  the  arrangement  that  the  company  should  use  presaure- 
watcr,  supplied  by  the  town,  as  motive  iiowor  in  nil  its  in- 
stallalions.  The  presau re- water  is  supplied  to  the  company  by 
meter,  nt  a  piioe  of  two  •r'Oiitiuica  |irr  metre  cube,  with  a  minimum 
of  40.000  cubic  metres  imnnally,  Thia  is  oiuivalctit  to  a  tittle 
more  tluin  £^1  per  ellectivo  huive*power  |ier  aiiuuiu.  The  ad- 
vantage to  the  town  is  that  their  pumping  machincr)'  con  be  run 
Gonstuiitly.  night  and  day,  the  energy,  which  would  otberwiee  be 
Hoilcd,  twing  Rtored,  The  electric  company,  on  the  other  hand, 
get  |>ower  at  a  cheap  rate,  and  their  turbines  being  driren  by  high 
pieseure  are  ooovonlenl  and  olioap,  an<I  run  at  an  extremely 
constant  speed. 

Under  ttio  arrangement  nn  cloctric  station  has  been  Inatallod 
in  the  old  pumpln?  station,  no  longer  required  for  its  orlnnal 
purpose  (see  Fig.  'il).  There  are  threo impulse  turbines  of  200h. p. 
each,  and  each  turhine  driven  two  dynamoa  directly  coupled  to  it 
by  Itallai'd  coupling*.  There  ip  ^so  a  lU-h.u.  turbine  and  dynamo 
for  day  work.  It  is  the  Kvstum  of  reservoir  storage  whloii  makes 
this  hydraulic  driving  of  the  dynamos  pMsible  anil  economical. 
They  could  not  be  driven  so  conveniently  by  tho  lurjfo  low. 
jjresaure  turbines  in  the  river,  with  tlie  very  varying  head  which 
they  have  to  utilise,  nor  could  power  bo  apared  lo  drive  them, 
except  by  utilising  l.ho  moliic  power  of  the  tluw  of  tho  river 
through  the  night. 

LECTURE  V. 

TKA>9Jlt9HlU<l    BY    t'oUl-KltSllKli   AlH, 

Comnreaaed  air  has  been  employed  in  engineerinic  operations 
for  a  lonK  period  The  eaillest  important  applicalion  waa  the 
diviiig'bell.  Thu  IB  belioveil  lo  have  been  used  in  the  aiitcenth 
century,  i^meaton,  in  I7S6,  nnd  Konnie,  in  1S12.  used  diving  bolls 
and  air  conipmwori'  in  important  operations.  Subnequontly, 
comurcHHKl  air  was  applied  in  sinknig  biidffe  iiien^  Cubltt 
eanployed  comprcased  aii  in  sinking  tho  piers  ol  Kochoitcr  Bridge, 
in  18A1  ;  and  Brunei  a  slDiilar  jiracoaa  at  Snllasb  in  \KA.  (>un. 
pTcusod  air  was  anplloil  in  driving  tho  ThanMaT««,«AkV>\Vi^'a^i<^ 
and  lndrtvtn4i,hft't\ia\iMa^\L\»i«.1,\i1%B!^H«.   VN™**™*"*"-*™ 
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dnoe  ia  vevoml  nnubu-  worlu  of  &  dilBcult  oturaoter.    Tha  shafi  I 

raf  bhe  hUrio  CDUlory,  ab  SaniiiK,  was  auiik  by  u«nn*  of  coiii- 

nMod  UF.  bv  tba  firm  ot  John  Coekenll.  b  1856. 

.  Om  kpplioatlon  of  oomprewwd  air  a«  a  nolivo  Dowor  in  Irans- 

"hg  caod*  omuui  to  havo  baan  Smb  >agKO*t«d  by  Modhumt.  in 

,U>d  by  ValUnoa,  In  IKIH.    Soma  aarly  pnouiuaiic  rsilvrnva 

built ;  later,    almilar    metlioda  haT«  boon  rerivcd  in    tho 

IHfatama  (or  tran«iiultiD|;  mOMM^M  and  paroela  thrau);h  pnouiontU! 

'  fbai  ID  London  and  Btrliu. 

Papiii  apfNMra  to  haTe  coaiiderod  tbe  tniMmiMioQ  of  motivo 

ovrerUkdiitAnovbjr a  vacuum  methocl  io  1688.     Trimr  aotuiilly 

-UMDtitlod  moclvo  power  by  oomprcurd  ur  a  distanoe  ut  7£0(t. 

tho  mino*  ol  CholonnM  in  ISU.    Soon  after,  conprHaed  air  waa 

Diad  in  MTvenil  oolUertsa.    Tho  uraatoit  impotiu  Io  tbo  application 

tS  OOmpraaaod  air  M  a  maans  of  diftnbutln);  power  raanlUd  from 

tlBomploymanb  ia  woikini;  borlDe  maobioor?  In  runnola.  Brunton. 

in  IS44,  lUKKWte*!  thta  spplicaliOD,  and,  in  IR^'J.  Prof.  Colladon, 

oE  tiooeva,  propuaed  the  uae  of  oomprwaed  nir  io  llio  conatrtiotloii 

of  th«  UoDt  Ceuii  TunnoL     It  na*,  perhaps,  ul  Moiil  Conla  llial 

Bcwpprawwi  air  wu  6nii:  u>«d  for  mutivo  power  purixMMa  on  a  larKO 

.Mala.    H.  Sommaillor,  in  anoelntioii  with   M.   Kraft,   uitulo  nx- 

l.tOt»Ka  aspwfanenta  at  Uio  work*  of  John  Cockoi-ill  at  Serainj;,  and 

Iwibbdivdata  to  obtaJnod  bha  whnlo  of  tho  macbinocy  t<M  oom- 

["prwlag,  tranrailltlnf;,  and  nUIIMnK  compraMod  nir  at  Mont  Genu 

?  vaa  daatiniad  and  conitraotod  at  Sornini;.  At  flrib,  for  compraaiion, 

»  kind  of  hydnuillo-pDOumatio  raw  wm  u««d.      In  IKOI  thl*  wa* 

'•operMded  by  wntor-piatan  oompruiwoni,  drivou  hy  Liirhtnw.    Tlia 

air  u*K«  lniD«iiiitt«(I  a  luaximuiD  diatanea  ot  90,000ft.  to  work  tho 

driilit,  Tho  lur  nrowurc  umd  waa  aafen  alniuapherw  (lOSib.   pur 

•qiiare  inch).     Thoro  wcro  at  Mont  Conb  air  motor*  worked  ox- 

avoly,  lio  cylindcm  of  which  wore  lieatal  citornnlly  to  pti!*ont 

dng.     Id  tho  conntruction  of  tlio  St.  Gothniii  Tunnel,  in  ^S^^2. 

•till   mom  powerful  air-oompr«Mln|[  machinery    wiu    employed. 

The  coinpretaoT*  vara  al  flrat  dciiil|{aed   to  bo  of  imall   nlxo.  to 

.  run    al    a   hi|{h  apoad,  and   to   bu  coolad  axlomnlly ;  but  witji  n 

LSliorl  Btioko   and    quick  upeed   tliotu   ii  not  time  (or  Uio   hoat 

[developed  i^  oomprewion  to  be  abctraoLOd  tlirougb  ibe  cylinder 

[wall,   and  a  apray  injection.   Buggwtod  by  Prof.   Colladou,  waa 

added. 

In  1S37,  Mokuaki  uaod  air  comprcaaed  to  25  or  30  attnoapheroB. 
in  ooojunction  with  a  amall  amoDnt  of  hlah-preaauro  ictoam.  to 
drive  Iranway  car*,  and  he  wa*  one  of  the  nrat  to  uno  com|K>und 
I  eompraeaora. 

In  is;?,  at  Vienna,  and  In  ISHI,  at  t^la,  M.  I'opp  inntatied  a 
■yatem  for  working  and  rti|^ulBting  »  an»t  number  of  olockn  by 
impubWH  of  compreaued  air  oonvoyeuf  in  pi|i««  from  a  central 
atation.  A  denuind  arone  for  a  iiupply  of  Iho  ooinprOHiiyt  uir  (or 
n-orkin&  imoll  motor*,  ond  thia  proved  ao  ■ucca»ful  Ihnt  there  haa 
been  dovolopod  in  Pana  tho  moiit  Important  nyalcin  of  [Kiwor 
dhrtnbutlon  hlthorto  nnrrlod  out.  In  Pari*,  moLlro  fiowcr  ia  tmna- 
mlttod  to  induitriea  of  every  kind  ovur  ■  Ini-^e  area  by  air  com. 
praaaed  at  a  oenlr»l  ataUon,  aod  eien  oiih-nLatloni  (or  oleotrlc 
Dtcbting  are  driven  by  air  motorti.  It  in  iiiU'ractinic  that  In  Puria 
a  Byotom  of  distributing  motiie  power  by  vauuum  carried  out  by 
M.  Boudenoot,  hoc  boon  luccosBfulIy  in  oporaliou  aince  18^  The 
moLora  ale  worked  by  atmodphoric  pretuiure  and  eshauat  into  pipoH, 
in  which  a  vncnom  ia  mniniAined  by  air  pumpa  at  a  central  station. 
A  ayatem  of  pumping  aowogo  at  a  aurabor  of^acattored  aub  ataliona 
by  com;  I  rowed  air  mpplledfrom  a  Mngto  cnmproairinti  atatlon  bu 
been  dovolopod  by  Mr.  Isaac  Shone^  and  to  in  operation  nt  loveral 
towna  In  thU  country  and  tho  United  StaUM,  and  at  Rangoon. 

Compreaaed-air  tranvniiixiioii  i»  a  perfectly  general  motliod  of 
dlstributins;  |>ower  for  all  I'urpoMe.  VVbelher,  in  any  givoci  ciiae, 
it  in  the  uitift  Hlvanta[;eu>iF.  the  leant  wwtvful  o(  [lOwcr,  or  tho 
oheapnt  in  workiii)'  coal,  dopvnda  on  vnrluu"  oirauiiietnncofi.  M. 
'  Bonarte  beliavoa  that  it  ia—  and  will  oontinuu  to  b«— tbu  movt 
economical  method  of  Uanimiaaion  to  conaidorabte  diatancoa.' 
The  lea*  in  thn  air-mntna  ia  very  amnlL  Tho  motom  worked  ox- 
ponalvely  are  ofTiolont.  Tho  miuna  can  ho  carried  by  any  path. 
and  dllTnronoea  of  elevation  between  tho  compreaaine  and  working 
[n^inlB  do  not  *ei>«tbly  alTeot  the  i^aiilt  In  hydranllc  tranaminalnn 
the  water  muet  be  colleoted,  Htor«d,  and  in  Mitne  oiiOa  Altered  ; 
'  and  baving  aetuatod  s  motor,  meona  muat  be  found  for  rarnoving 
^  lb.  Bob  ur  la  evenrwhore  available,  and  can  be  diaohargnl  any- 
where without  caunng  trouble.  Compreaacd  air  has  peouliar 
ftdvantagea  io  thecaaoof  underground  tranamiasiona.  It  has  been 
need  to  replace  manaol  labour  in  aituationa  where  hardly  any  other 
'  mobtvu  |»woi  coold  Lave  boon  employed.  In  driving  a  tunnel 
'  at  a  mine  at  Sacnunonto,  for  inalAoco.  the  coat  waa  reduced  to 
'  aa»'balf,  and  the  rate  of  boring  waa  throe  llnice  aa  (Mt  when 
eomprcaaod-air  machinery  replaceil  ha»d>tobour.  In  aiich  cawa  tbo 
advaotage  la  *o  great,  oven  with  uiieoonoinioal  diachlnen,  that 
the  Inducement  to  wlopl  very  perfeot  maohtnery  ia  abaent.  Uenoe, 
■DQCh  of  the  air  compruning  iilant  at  iniuM  baa  been  unnMca- 
■arilj  InetBcieiit  und  wnalsful  of  power.  In  many  oaaeo,  air 
OOmutOMing  plant  baa  been  driien  by  water  power,  and  thla  HlBa 
has  Unded  to  >  neglect  of  the  conditiona  neceaaary  (or  economical 
working.  Mr.  Savage  arguoa,  with  rofoionco  to  tbo  Tomi  Rteel- 
vrorka.t  that  thn  common  objection  to  tho  uao  of  comprowed 
air  on  tho  ground  of  wa«ta  of  power,  lotoa  much  of  ita  fnrcn  wlicn 
tho  eompreaaora  are  worked  by  an  almoat  ooatly  aupply  of  nntiiml 
energy  tueh  aa  water  power.  Il  in  unfortunate  (or  the  rei<iir.i>i.iuii 
of  Uio  »y«teni  of  tnuuiniMiOD  by  compreaeed  air  that  tb»  rough 
pnrpo>«#  to  which  it  has  been  applied,  the  indifference  lowoslo  of 
power  ill  mining  and  tunnelling  opemtiona,  and  the  preferenoe  for 

*  "  TmnauuMilon  du   travail  ii  dlilnnco,  par  I'alr  comprlmJ'." 
AuBMea*  Jolornational  da  Mecanlque  Applji|u£a,  Pari*,  Iti^ 
t  Jhrai   StMiworkt.      B^vmgo,     PmetoUmjii    Iiutitution    Ciril 


aiuple  and  cheap  machine*,  has  delayed  and  hindered  the  improv*- 

mont  of  oompr««>e>l  air  ptant. 

A  good  iIpuI  wii*  doiju  to  improve  alr*con.prCHMra  by.'tominoiUor, 
by  Duboia,  and  Krani.-oii,  and  by  otiiet*  in  the  targe  planta  con. 
Htructod  for  Mont  Cenia,  for  the  Hi.  Uothard  works,  and  tor  aomo 
colileriov  In  the  diatribution  ot  power  la  lownti  «tlil  forthor 
coiiaideration  ha*  boongivon  to  tho  ijunition  of  ccunumyot  working. 
But  here  again  It  ha*  bocrn  Tcry  unfortunate  thai  Id  holh  the 
grait  inHlAilatiotia  In  Parle  and  in  Birmingham,  chore  were  mnili- 
tiima  of  devalupnient  very  iiiifavourahlo  to  the  complete  and  fair 
trial  of  oomprcmed  air  as  h  uieaiia  of  tranamiaiion.  It  ia  rCAsoD- 
ably  certain  that  with  greater  attention  to  wlentitic  priadpica 
l>«tler  reeult^  are  uttainable  than  have  hithvrto  been  reacbea  in 
the  uae  of  compressod  oir, 

For  tho  Bpocift!  purposea  to  which  power  diatribution  is  aiinlied 
in  London,  tlie  high-protiauro  hydraulic  ayitem  haa  gr«a>t  wlran- 
lagea.  Wheru  local  oonditiont  pnriiiic  tho  conatmetioo  of  high-level 
reaervoira,  a  ayatem  like  tliat  In  /tunch  and  n«tttv»  ot  bydniulio 
diatribution  ia  perfectly  auocMtful  ;  but  in  more  nomorooa  oaaM. 
compvoaaed  air  ia  likely  to  pit)i-e  preferable  to  bydianUe  tfwia- 
nilaaion.  It  ia  also  the  inoat  ini[)orliint  rival  ol  electrical  dbbribn- 
Lion.  Theio  are  at  preacnt  citrumoly  few  oaaw  where  electric^ 
diKlribution  of  power  hoe  bceo  cauTled  cut  t  and  tbougb  enough 
a  known  of  the  capabilities  of  etectricat  tnuicmiMion  to  abow 
that  it  oould  be  adopted  on  a  large  aoilo  wltb  complete  mednnioal 
(ucceaa,  the  cost  of  the  dtolribution  of  power  by  electrical  method* 
is  at  present  very  imperfectly  determined.  For  long  dutanoe 
tranamtaaiDn,  and  where  obeap  everhond  conductors  ain  be 
adopted,  no  doubt  electricsl  methodw  have  an  Important  field  of 
Bpplioatlon  :  but  up  la  tile  present  lime,  nnd  eioliiding  tranamb- 
»ionii  for  lighting,  an  enormously  greater  amount  of  power  haa 
been  actunlly  distributed  by  comproBsed  air  than  by  electricity. 
So   far  Hv  onii  be  judged  at  present,  in  the  eoao  of  distribtiUon  of 

Slower  in  towiiH,  and  aapacially  where  work  ho*  proTiouaiy  beon 
lone  by  >teuiii*enginea  which  can  be  converted  into   air  motors, 
in  auoh  OBMM  compreMed  air  ia  likely  to  nrovc  a  more  convenient  , 
and  chenper  means  (rf  power  distribution  ttion  electricity. 

Om»M  Oontidtralioiu  on  Cumprand  Air  w  a  JVeaais  of 
Dutributing  Pouxr  in  roimi— The  deaiderata  in  a  eystem  of 
power  didtrihution  in  lowna  may  be  shortly  enumerated  oa  fellow* : 
(I I  The  i>o«alhilit,y  of  Indefinitely  aubdividing  the  power  diatri- 
buted  and  mrionrlng  thn  aupply  to  nach  conaumcr.  (3)  Minimum 
first  cuab  of  dlHlributing  inHliii'.  and  minimum  loss  of  oaOTKy  in 
distribution.  {3)  Simplicity,  eli«a|in(iM,  and  elBcicncy  of  the 
motors  rc'iuircd  by  couaumara  of  power  ;  and,  eapcclally.  it  ia 
ini[iortant  tliat  tho  motors  ahuuld  retjuiro  tittle  attendance  and 
Involve  httlo  risk.  (4)  Freedom  from  danger  to  life  or  pM>|«rty 
when  aouidei't-i  occur  to  motor*  or  diatributlng  muna.  (5)  FaciUty 
of  ulnptntiun  to  variouK  r<<(|Uireuio>ita  additional  to  the  nupply  of 
motive  power.  Thin  ia  inigiortiint,  both  from  the  addiUcoat 
revenue  obtained,  and  becitowi  tUv  more  various  tho  applicatiooa 
aatialicd  the  better  ore  the  conditions  of  working  at  ttio  ceatrkl 
atation.  The  llactoationa  oj  demand  are  dimiiiiahed  and  the  load 
line  improved. 

A  comprcaaed  .air  ayatom  meets  these  conditions  on  the  whole 
more  coinploMily  tlmn  nny  other  syetem  hitherto  carried  out. 
Expericrico  in  I'aii"  uliow*  how  great  the  facility  la  (or  aubdividing 
the  i>ower  in  h  oumpruaMudalr  »yetem.  There  are  motors  ranging 
from  I.W  h.pL  to  low  than  ,\  h.p.  {*'>  (uot-iM>unda  per  aoconds  The 
majority  of  the  air  motors  nre,  in  iHot,  of  leas  tliiin  I  h.p.  Theae 
can  be  started  .ind  atopped  by  merely  oponlDg  or  closing  the 
supply  valve,  and  the  meoaarement  of  the  air  u*ed  preaants  BO 
practLonI  dllhcully.  In  l*aris  aod  in  Birniioifham  the  air  ta 
nieHBurcd  by  inet^et*.  which  are  not  costly,  nnd  which  are  aoonrate 
enough  to  give  Mlisfactlon.  A*  to  tho  diaiributing  main*,  il  may 
be  pointed  out  that  In  an  air  Kyuloni  no  roturn  main  ia  rei[uired, 
thu  air  being  dieohargod  "t  tlis  working  point  without  creating 
any  nuisance.  In  u  etetLiii  iliHtriliutiun  a  return  main  i*  desimhle  to 
avoid  heat  loos,  and  in  an  ulocti  ic  dietribuMon  a  return  main  ia 
neceaaary.  Alt  mains  are  lorn  coolly  than  hyitmutic  mains  or  atoam 
main*.  Under  w lint  conditions  they  are  loKi  oo^tly  than  eleotrio 
main*  i*  a  ([uoatioo  yet  to  be  det«frainod.  Probably  thojf  are  moob 
lex*  ooKl.ly  than  electric  mains,  except  in  caees  where  high  electric 

trOMHure  can  b>'  uxcd  and  overbend  conductors.  M.  Solignac 
ns  ooiinidorvd  (he  ohm  of  the  transmienion  of  tho  70,000  h.p.  Icom 
Billancourt  to  the  I'luoo  dv  la  ('oiicordo,  nt  ParU,  a  diatAnoe  of 
4(  milea*  He  cunies  to  thu  concluBioii  that  airtualn*  would  coat 
£1 13,000,  while  eleobric  luiiins,  workwl  at  ■-',("">  rait",  would  OOSb 
£700,t>(NJ.  Even  If  the  energy  were  rouuired  M  tbo  termioui  In 
tho  form  of  electricity,  hu  conoludtie  that  it  would  Coat  HO  per 
cent,  loaa  to  tranamit  by  comiireoaed  aii,  and  geuerate electricity  ab 
the  ternilnua  by  dynomoa  driven  by  air  motors  than  to  gener«t4 
and  traiisniit  the  eJoctrlrlty  from  Riliancourt.  As  to  lOaa  of  eneiKy 
in  the  main«.  electricity  haa  Uttle  advontatre  over  oompresaed  US, 
The  prenuiv  low  in  tho  main*  of  a  town  diatribution  is  insignll- 
cant.  In  the  ["arls  ayvlow  theprindpal  malna  haro an  oxtooakM 
of  iS,000  metrcH  (34  milesl.  Tlie  loaa  of  proasure  between  St. 
Faigoau  and  the  moat  diet«nl  uoint  ol  blie  main  lately  reachea  Sib. 
per  aquare  inch.  The  safety  of  an  lur-main  Sa  obrloua,  and  even  a 
lenkage  or  hunt  of  the  main  Is  much  lew  serious,  and  otteaded  with 
lee*  damage,  tlian  that  of  a  water  or  a  atoam  main.  Air  leakage 
i«  loM  daiigerou*  than  electric  leakage.  When  an  uir  diatribution 
is  introduo«d  In  a  town,  |>owar  uoer*  do  not  reqaiie  new  ulant 
and  uoed  incur  no  outjay  for  motors.  The  boilers  — vitn  all 
thuir  attendant  disadvaalago*  ol  atoking,  removal  ol  Mhea, 
cleaning,  and  risk  of  axploalon  — are  dlapenaed  aith.and  thoatoeiD- 
engine.   with   little  all*raUon.   aen'oa  a*  an   atr   motor.      II    ftB 

•  Sollgnoc.      "Tmo*i«rt  de    roncrgle    par    I'air   mnprimi." 
OioKtwa  International  a«  Meoanique  Applujuee,  Paria,  ISn. 
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electrio  a]r«lem  ia  iairoduoad  tba  old  moton  mnit  be  romorod  and 
newmolorn  par«hMed.  Farther, if  electric  motor*  nre  thfimwUnn 
of  hiffh  efficiency,  they  run  at  n  bl|[h  iitBcd,  and  In  inott  chmu  tliare 
U  B  conitdcrnblo  low  in  the  Kwkrin);  rsqatrad  to  aditpt  thero  to 
ordinaiy  pui'|>oiioi.  For  (mall  power  uMn  t)i9re  are  lOUry  motora 
of  nlmplo  and  c!ia«t>  con«truotiou.  Lastly,  air  moMtii  me  bo 
oimpla  i.lat  tli(<y  loigiiire  wheo m>rlun(r extreinuly  little att<intioii. 

.In  f«f(srd  Ut  ttilupUibilJty  to  Tuioni  tcquircnientu,  oompreucd 
ftir  1«  in  n  very  odi-HntaKooua  potition.  Electricity  nupiiiifn  giowEr 
and  li^hl,  but  it  onnot  oeuaod  for  •applying  hant  oxoopt  AtaooaE 
prohibitive  in  moat  applicationa.  Car  nupplloii  heat,  and  povor, 
and  light :  but  for  liithtine  it  i*  open  M  ol»ioue  objection*,  and  for 
heating  and  uowor  it  ta  exjieneiv*.  PreMura-wnter  eupplJM  power 
and,  indirectly*  Hgtit,  U  a  motor  i«  aned  to  drive  n  dynamo :  but, 
except  where  ohMp  Wftl4r  power  i:  the  ori^inul  BUurce  ol  energy, 
it  !•  loo  axpenaivanir  moat  parpow  whore  motire  power  is  io<)iiirod. 
SteaiD  Hupplien  h«at,  motivo  power,  and,  indirectly,  iiglit,  if  «  eteain 
motor  ia  uiod  to  drive  n  dynnmo  :  but  it  m  moro  expensive  than 
compreoaed  air,  and  involve  moro  rlf>k  and  aLt«ntlon. 

Comprcanod  air  oftn  bo  mipiilied  w  cheupiy,  llial  not  only  CJm  it 
bo  uaed  directly  a»  n  aource  ol  motive  power,  where  that  is  the 
oommodltj  requirod,  but  it  can  be  advantaKoou^b*  "^^  to  drive 
Rnb'«tatlona and  private  installationB  for  j^ne rating  electricity,  for 
llghlin;  piir[K)sen.  or  for  «orliinj[  pumpn  ami  ventilating  f»n«. 
with  a  WBt«r  cuihion  between  tlic  nlr  and  tlio  lift  ram,  compromod 
air  is  nil  conieniont  for  wnrltme  lift*  ui  proa*iire-wat«r.  It  lias 
been  unod  in  worlilni;  cmn«ii  ut  Uio  Cockeirill  \V'ork«  tor  'JO  year«. 
Comprewcd  olr  la  not  directly  a  seurua  ol  heat,  but  used  for 
blowini;  i>ur)K»ee  it  ii>  an  vitreinuly  useful  luljunut  to  furnaoea. 
In  Blrmiiijjhnin,  smithx'  hren  and  cupolnn  hikve  been  worked  direct 
from  theBlr-maiiiB  witlioat  any  blawing  machinery.  A  imoll  jot 
o(  bigh-preeaure  air  inducea  a  large  atrcnm  at  lower  pressure.  In 
Paril,  oompraind  air  has  important  applications  for  refrigerating 
purpoaoa.  Betides  large  refrigemtlng  atorea  in  some  reataitmat^, 
an  air  motor  ii  used  lor  driving  u  dynnmo  tor  lighting  purpoaea, 
and  tiie  cooled  oihauat  from  the  air  motor  ia  used  to  oool  obambor* 
in  whieh  lood  ia  atoreit,  Loatly,  iiiiiii|iiiaiiiiiil  tiir  ia  already  uaed  in 
workinjt  tramways,  and  it  appMia  likely  that  touch  larger  applioa- 
tionn  ol  this  kind  are  poariblA, 
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Opural  ArrangrmmCii  iff  a  Sytt4m  of  Conijtrtsiai-Air  Tmiu- 
mMart.— The  arrangvmenta  Include:  (I)  A  eompioanliig  plant 
driven  by  (Warn  or  W8t«r  power  with  air  reaervoir*  of  more  or  la« 
ospncity  to  dimiaieh  inomeutairv  flactuatlonR  ol  pntaauro.  The  com- 
preaaon  neually  reiiuire  the  ndditioo  of  cooling  arrnngomonla  for 
abaorbing  the  beat  dei-eloped  in  oompreaaion.  i'i)  A  ayatem  of  air- 
main^  lur  distribuliiig  the  comi.veeaed  air  to  the  working  |>oint». 
(3)  Air  muton  drivtfii  by  the  compre»fJ  iiir  and  nomultmu-  pro- 
vided with  roboateti  to  increase  the  work  done  by  the  air  and 
diminiibthocooling daring  oipanilon.  Itiiineccsiary  therolore  to 
conaidor  the  oonitruction  ol  rompreaaora  and  their  emciency  ■  the 
OOnatruotion  of  maina  and  tho  loaaoa  In  transmiaaion  ;  and  the 
oonatruotloii  of  (ur  motors  and  l^elr  afficloncy. 

Actimi  in  a  Comprtnor. — Coorider,  for  ^iinphcity,  a  coniproiaor 
which  rcMiTea  anddiaobargM  lib.  of  air  per  elroke,  and  let  Vig.  -^ 
be  ita  indicator  diagnun.  Let  V,,  ,  Va  ,  To  be  the  pi'esaure  in 
pouoda  per  aqitan  foot,  rolume  in  cubia  feet  per  pound,  and 
abaolute  t«mperaturc  of  the  atnioii[>heric  air  to  be  oompreaaed  i 
1*1  ■  V] ,  Ti,  tlio  corrcapoiiding  quantiticA  for  the  air  after  comprea- 
alon.    The  quantity  R-  Va  /V|  la  nailed  the  ratio  of  comprcunon. 

Tho  compraMor  In  the  aoollon  atroko  draw*  in  a  volume.  Va  . 
of  air  al  the  preaaurv  Pa  >  oomjveeaoa  it  according  to  some  law 
«xpr«Ma<t  by  the  <onipr«a«<on  oun«,  DC,  to  the  volume  V,  and 
pTMBUro  P,,  and  linally  expvhi  it  into  the  mains.  In  general,  tho 
OOmprwion  oun-e,  DC,  will  be  between  two  curves,  DP,  DO, 
oorreipondin^  to  two  limiting  oaiea.  If  heat  is  abetracMd  trotn 
tho  air  daring  compreHioD,  so  that  the  temperature  remains 
constant,  tho  oomproaaion  eorvo  will  be  the  taotherma],  OF, 
defined  by  the  nlation— 

PV  =  ooaMtajil. 
If  no  heat  ia  addad  or  aobtracted  daring  compieaaion,  the  t^mpe- 
tBtora  of  Um  air  vlll  rlM,  and  tho  oomprtuiMi  curve  wiU  bo  the 
lytMiftUo.  DG,  d«flaed  1^  the  relation— 


P  V'  =  conetanb. 
In  ordinary  ooRiprewora  the  oompreaaion  curve  Ilea  between  D  F 
and  nc.i,  and  the  temperature  of  tho  air  aftor  oomprvaalon  Ti  will 
be  (■i'>at«r  than  the  itiilinl  temperature  Ts. 

If  the  comprcwsed  nir  were  used  in  a  motor  direolly  adjacent  to 
the  compreaaor  in  ita  heated  atat«,  there  would  be  no  necoM^ry 
lo»»  due  to  healing  during  compression.  But  commonly  the  air 
ia  uaed  at  a  diatnnco,  ancThaa  coolod  from  tho  volume  B  ('  to  the 
\'oliiiiie  B  F,  and  from  tho  tomiieraturo  T|  to  the  temperature 
T»  hclore  it  raachaa  tho  working  point.  The  most  oconomicol 
oORitiren^ion  lli»ti>ture  (ur  h  ^stem  of  oompreaaed.air  transmiaaion 
would  be  ieiilliermnl  cumpreaeion.  The  area  F  D  C  repreaonta 
work  eipended  in  the  cumpresiiion  in  healing  the  air  which  la 
wasted  bolore  the  nir  U  uaod. 

It  can  be  ahown  that  tho  work  wasted  in  heating  the  air  in  the 
compreaenr  above  ita  initial  temperature  when  the  expansion  curve 
is  given  by  the  relation — 

P  Vn  Gonatanb, 
ta  given  by  the  expceaaion  i 

1-1 


27.710 


fe[(?i)  "-■]--£) 


whiob  gives  the  work  waated  En  tooL-pounda  per  (loaiid  ci  air. 
Wore  Lost  Dtra  to  HkATiNa  tx  ConniKasox, 


Pi=preasaro  of 

oonipre^sion  in 
lbs.  per  fqiinre 
in.  (abaolule). 


29  4 
53 '8 
68 -2 


Work  lost  in 

adinbntio 

compression 

.1  =  1-41. 


0-077  Po  Vo 
(1-321!      ., 
0-562      „ 


Work  lost  in 
partially  cooled 

comproRiion 
>»  =  1'25. 


O-ffiS  Pa  Va 

o-aoe    „ 

l)-363      „ 


It  will  be  Been   that  the  low  increaaee  rapidly,  almost  as  the 
sfjuore  of  Pi/Pa.     Thia  rapid  increase  of  the  heating  ton*  ban  lod 
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many  conEtructors  to  adilM  thft  UM  of  very  low  working  prcaaurea 
in  compretiBod  lur  tmnanuarione.  But  thnt  involven  an  overnight. 
The  inerensed  loss  at  tho  compraoBor,  doe  lo  a  higher  working 
preeeuio  is  partly  balanced  by  nn  increased  elliaienoy  ut  the  air 
motor,  so  tliut  low  working  prenuree  ore  not  neocBaarily  moat 
ooonoinicHl  for  the  whole  system. 

Ciut  »/  tm'h'nii'il  Cinniu-'i'Kion.—^The  most  economical  coupnw- 
Bor,  mechanically,  would  ho  one  in  wliich  the  air  woa  oompKMad 
isothermally,  heut  luiug  abstrai'teil  during  tho  oompreaalon,  w 
that  tho  temperature  did  not  rise^  In  that  eaaa,  tha  haat 
abstracted  is  exactly  equal  to  the  work  done  daring  oomprwalOD. 

Tho  whole  work,  in  a  complete  <louble  stroke,  eonalat*  ot  three 
porta:  (I)  The  work,  O  A  D  K.  of  the  atmoephere  On  tin  platoo 
during  tho  auction  stroke  :  (2)  tho  absolute  work  of  corapr«Mion, 
E  1>  Va.  ;  (3)  the  work  of  oipaleion  of  the  nir  into  the  mains, 0 B F H, 
In  iBothermal  cornptwaion,  P  V  =  con8tniit.  Tho  offoctivu  work 
oxpended  in  drivini;  the  corapruasor,  given  by  the  shaded  area, 
A  B  F  D,  is  the  algebraic  auru  ol  the  throe  (juantitica  of  work  just 
stated.     That  is 

-  Po  V„  (■  Po  Va  log*  ^  +  Pi  V,  =Pe  Vo  log,  -^ , 
Po  Pe 

or  einotty  o(|unl  to  tho  absolute  work  of  compreaaion.  H  F 1)  E. 
But  the  h«al  abatraoted  during  comproHion  is  also  exactly  e(|ual 
to  the  area  H  F  DB.  Hence  the  curloua  r»ault  is  arrived  at  that,  in 
the  moat  economleatooinp[«wion,  theefTectlveworkof  comjiresBian 
ia  eoUrely  ab>tr«cMd  as  heat,  aiid  waatd.  All  that  the  compression 
faaa  done  haa  bOMi  to  put  the  air  in  a  condition  to  do  work  in  a 
motor  at  tho  cxpenno  of  ita  intrimuc  energy.  The  work  in  tho 
motor  ia  in  no  sctnc  a  return  of  the  work  expended  in  tho  oom- 
preeaur.  Hence  the  conditions  of  transmiaaion  of  power  by 
comproMod  air  are  entirely  differcait  from  tboM  o(  branaoMaaicRt 
by  preaaure- water. 
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AT  THE  INSTITtfTION.  M 

The  winter  seBsion  of  the  Institution  of  KlGctrieal  ^ 
Engineers  was  inaugurated  last  week  with  a  lengthy 
paper  by  Prof.  Forbes,  F.Il.S.,  on  tbe  subject  of 
electric  transmission  at  Niagara.  Before  allud- 
ing to  the  gcuttral  vuluo  of  the  paper  tliere  is  one 
question,  which  on  this  side  of  the  Atlantic  is  felt  to  fl 
be  a  sore  one,  that  may  be  mentioned.  It  will  be  , 
remembered  that  the  company  regaosted  certain 
designs  and  plaua  &om  electrical  engineers.  The  latter 
readily  complied  with  the  request,  and  undoubtedly  a 
large  amount  of  time,  of  trouble,  and  of  money  was 
spent  in  preparing  these  plans.  On  consideration, 
however,  of  the  plans  it  was  found  that  tariffs  inter-  h 
fered  with  the  accoptonco  of  any  European  design,  ^ 
and  so  they  were  thrown  aside.  The  authors  re- 
ceived nothing,  and  have  felt  that  they  were  badly 
treated.  Some  have  gone  so  far  as  to  say  the  request 
was  issued  with  an  ulterior  motive,  which,  in 
plain  words,  was  to  pick  the  brains  of  the 
world  at  no  cost  to  the  promoters.  Prof. 
Forbes  emphatically  disclaims  any  use  of  the 
designs  aeut  in  so  far  as  the  construction  of  the 
machines  is  concerned,  and  explains  in  what  par- 
ticulars his  design  dilTers  from  all  others.  No  one 
for  a  moment  ascribes  blame  to  Prof.  Forbes,  but 
the  request  of  the  American  promoters,  on  the  face 
of  subsequent  actions,  is  not  one  that  can  be  com- 
mended. Prof.  Porbes  is  wise  in  taking  tbe  profession 
into  his  confidence,  as  even  during  the  progress  of 
the  work  valuable  suggestions  may  be  made  and  tried. 
The  work  at  Niagara  is  what  Prof.  Forbes  claims, 
as  important  as  any  engineering  work  ever  under- 
taken. The  utilisation  of  the  waste  power  at 
Niagara  has  been  the  dream  of  engineers,  and  ever 
since  the  rise  of  electrical  engineering  it  has  been 
more  prominent,  because  such  authorities  as  Lord 
Kelvin,  Profe.  Ayrton  and  Perry,  etc.,  early  saw  the 
possibilities  of  power  transmission.  Prof.  Forbes  has 
thrown  himself  into  this  work  ewt  maore.  and  if 
success  is  achieved  it  cannot  for  a  moment  be  said 
it  is  undeserved.  The  work  is  on  a  grand  scale, 
yet  every  detail  seems  to  have  been  carefully  ex- 
amined, not  only  to  see  that  the  purpose  required 
would  be  effected,  but  also  that  the  main- 
tenance should  be  a  minimum.  Unfortunately,  the 
full  proofs  of  this  paper  were  only  distributed  while 
the  technical  papers  were  going  to  press,  so  that 
anytliiug  like  a  wuU-cousidered  opinion  is  at  the 
moment  impossible.  The  general  scope  only  of 
the  paper  can  be  considered.  The  author  points  out 
he  early  came  to  the  conclusion  that  the  alternate- 
current  system  of  transmission  was  the  correct  one 
in  this  instance,  and  that  the  objection  to  lack  of 
motors  has  been  met  by  a  host  of  inventions.  Tbe 
critical  point,  according  to  Prof.  Forbes,  lies  in  the 
frequency.  His  investigation  led  him  to  the  conclusion 
that  the  gain  is  far  in  cxcoss  of  the  extra  cost,  and 
that  parallel  working  is  assisted  by  lowering  tbe 
frequency,  as  is  the  performance  of  synchronising 
and  other  motors.  The  apparatus  at  Niagara  Falls 
considered  by  Prof.  Forbes  to  be  tbe  moat  favour* 
able — hence  its  adoption  by  him — is  sixteen  and  two- 
third  periods  per  second.  A  large  part  of  the  paper 
is  devoU&  to  l\i«  cQ\\%\^<bn.i\on  of  this  qaestion, 
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and  will  undoubtedly  form  admirable  reading.     It 

I  does    not    say    much    for    Amorican    constnictors 

'  to    find   they    decline    to    construct    machines   to 

give  above  iwo  tbousand   five   hundred  volt^,  and 

tilAt,    therefore,  dynamos    are    to    be  used  f^ene- 

rating      at     two    thousand    volts,    with     step-up 

transformers  for  the  extra    high    pressure.     Prof. 

[  Forbee  dieclaime  the  obtaining  of  euggeetiow)  from 

the  dyn  imo  designs  sent  in,  and,  aa  previously  stated, 

we  do  not  dispute  his   disclaimer.     We  have  given 

:  concreteness    to   the    remu'ks    flying    about,    and 

admitting  the  absolute  accuracy  of  Prof.  Forbes's 

statement,  that  does  not  exonerate  the  company  in 

1  its   getting   plans  from   Europe.     The  question   of 

tariff  might  have  been  considered  in  the  first  place, 

and  the  resulttt  of  the  tariffs  on  cost  ought  to  have 

been  known,  so  an  to  save  the  time,  trouble,  and 

expense  of  those  who  sent  in  plans. 


CORRESPONDENCE. 


'  One  millet  vonl  li  no  lu^n'i  words 
JiuUm  uacda  thai  bolh  ha  hiiu4. 


'V 


THE  BIRMINGHAM  ELECTRIC  CAES. 

Sib, — From  a  letter  of  the  Electrical  Power  Storage 
CotopaDy,  il  would  agtpear  that  out  of  tbe  ntimber  of 
E.P.8.  Intteriea  KUpjiIieil  U)  the  Btrmitighnin  Central  Tram 
ways  Company  about  two  year*  ago  two  bxve  been  leKU- 
Urly  working  till  now,  and  giving  uxcolleril  roaiiIt«  Tbin 
i«  not  according  to  facts. 

On  the  oihcT  bnnd,  tho  roBults  which  have  from  time  to 
time  boea  publiBhed  by  the  Kpstein  Bloclric  Accumulator 
Company,  Limited,  are  based  on  indisputable  fucte,  and 
their  correctneas  can  be  easily  ascertained.  Tbe  Btatemenls 
u  to  the  lifetime,  reliability,  and  absence  of  repairs  aod 
renewals  were  made  publicly  and  confirmed  by  those  best 
able  to  judge,  luing  in  pusseation  of  otTiciid  ri);ureii. 

The  oxptrience  and  I'eafioriiibility  of  the  gentlemen  wbo 
>re  entr\i«ted  with  ihc  management  of  the  alTain  of  tbe 
Birmingham  Central  Tnimway*  Company  ihoiild  ofler  a 
sufficient  giia.iant«c  that  the  order  given  to  the  Elcctricil 
Power  Suirace  Company  is  coupled  with  .1  maintonance 
clnuso,  and  it  would  be  doubling  tfaoir  business  capacity  if 
'  'Sne  presumed  that  tho  terms  of  the  contract  are  not  more 
to  the  interest  of  the  shArehoiders  than  the  ofler  made  by 
the  imdersigned  company  to  work  the  line  and  defray  all 
exjjenses  with  tbe  exception  of  permanent  way  and  general 
charges  for  TO  per  cent,  of  the  i^russ  luceipta. 

But  electrical  and    tramway  engineers  would  no  doubt 

feel  greatly  obliged  il  the   information   regarding  the  life- 

I  time,  ropaira,  and   renewals  of  the  accumulators,  and  the 

financial  resulu  to  the  supplying  and  maintaining  company, 

wore  officially  vouchufo(i  trotn  time  to  lime. — Youra,  etc., 

L.  Epstkin,  Managing  Director. 

The  Epstein  Electric  Accumulator  Company,  Limited. 
21a,  Blythc-rood,  West  Kensington,  Nor.  1&. 
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THE  LATE  ANTHONY  RECKENZAUN. 

is  with  tbe  deepest  regret  that  we  have  to  record  the 

[death  of  Mr.  Anthony  Reckenimun,  which  took  place  early 

LoD  Saturday,  November  1 1.     Tho  death  of  Mr.  Iteckenzaun 

leaves  a  gap  in  the  professional  ranks  of  the  industry  which 

It  will  be  difficult  to  811.    He  had  made  himself  the  Euglufa 

jiantliority  on  all  matters  relating  to  eleolnc  Inotioo.   A  oriel 

oant  of  his  career  appeared  in  our  issue  of  January  15 

;  year,  which,  with  toe  accompanying  portrait,  wo  now 

|nproduoe.     He  was  bom  at  Omtt  in  l^h2,  uod  received  his 

(aarly  education  in  that  town.     Like  most  successful  eloc- 

r^ical  enginwrs,  Mr.  RMkenxaun  was  originally  trained  as 

»  mechanical  eDgiaeer.     Coming  to  England   in    18T3,  he 

Sntei'ed  the  employ  of  Messrs.  liaveubill  and  Miller,  after- 


wards Mesacn.  Ejsion  and  Anderson.  While  with  Messrs. 
Euslon  and  Anderson  be  (jualified  as  a  teacher  under  tbe 
Science  and  Art  De|iurtment,  and  esLabliahed  evening  classes 
for  tbe  employes.  Subsequently  he  attended  lectures  at  tbe 
School  of  Mines,  and  at  Finsbury.  Feeling  a  great  interest 
ia  electrical  matters,  Mr.  Reckenzaun  made  a  thorough 
study  of  the  appai-atus  at  the  Paris  Exhibition  in  1881, 
then  joined  the  Faure  Company,  but  soon  after  accepted 
the  position  of  electrical  engineer  to  the  Electiical  Power 
Siuni,L;e  Coni|tany.  Here  he  turned  his  atle'ition  to  trac- 
tion, a  branch  of  the  industry  with  which  his  name  has 
since  been  intimately  connected.  Storage  batteries  were 
also  carefully  studied,  and  their  capabilities  investigated. 
In  fact,  Mr.  Reckcnr-iun  porbajM  did  more  than  anyone  to 
show,  by  his  practical  work,  and  by  various  papers,  the 
value  of  storage  batteries  in  all  kinds  of  electrical  work. 
He  si>ent  a  year  or  so  iu  America  »ucco»fully  fighting 
tbe  fig  fat  of  such  batteries.  More  recently  he  has 
been  closely  aliieil  with  the  General  Electric  Com- 
|Kiny  and  with  Messrs.  (ireenwood  and  Rittley.  Mr. 
ItocKenxiiun  reached  his  acknowledged  position  as  one  ol 
our  foremost  exports  in  batteries  and  traction  because  of 
tho  painstaking  industry  and  skill  with  which  he  investi- 
gates every  problem  connected  therewith,  Some  months 
since,  the  lung  troubles  to  which  he  finally  succumbed  were 
felt  to  be  serious ;  but  although  then  seriously  ill,  he  during 
the  late  summer  visited  America,  hoj>ing  the  change 
would  prove  beneficial,  as  well  as  desiroiia  of  con- 
tinuing those  business  relations  which  he  had  on  that  side 
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as  well  as  on  this  side  of  the  Atlantic.  Unfortunately, 
the  hopeddor  improvement  did  not  come,  and  on  his  returu 
he  gradually  declined,  though  hopeful  to  almost  the  last. 
To  most  of  us  the  loss  of-  this  prominent  member  of  tbe 
industry  means  the  loss  of  a  personal  friend  whom  we  all 
esteemed,  and  who  was  as  firm  in  bis  friondsbip  as  he  was 
able  and  energetic  iu  his  occupation.  As  will  bo  wen,  Mr. 
Reckennaun  had  been  engaged  in  the  industry  from  it*  rise 
in  I8!:ll,  and  throughout  this  period  bad  made  a  reputation 
in  his  particular  sphere  second  to  none.  His  lectures  on 
electric  traction  to  the  City  Guilds  formed  the  basis  of  ■ 
book  on  the  subject,  in  which  his  great  knowledge  of  tho 
subject  is  fully  shown.  Yesterday  his  mortal  remains  were 
consigned  to  their  last  reslinR-plaoe  in  the  presence  of 
numerous  friends. 


REVIEWS. 


A  Hanwil  «t  Tolaphony.  B;  W.  H.  PMaoK,  P.R.S.,  and 
.\.  J.  STfnin.  \\!iituket  snd  Cu.,  London. 
Tbis  is  [tractically  a  second  edition  of  "  Tbe  Telephone  " 
by  Preeceand  Maier,  published  in  1888,  althou|h  m  skmi- 
se>iuenc6  of  the  change  in  ibo  co  authorship  it  has  been 
deemed  desirable  to  issue  the  work  as  a  new  one.  Mr. 
Slubbs  is  a  wcllknown  member  of  tbe  PoetUflice  technical 
sUff,  am]  in  securing  his  collaburttion  Mr.  Preece  has  been 
distjnclly  fortunate.  Not  only  has  the  subject  mailer  bawi 
more  i>idic\cwi*\^  w!«RNJ»\vW\.'Cvi»"w*J*.N«asx  •tos.  v 
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of  CArefnl  editinjt,  and  Uelu  the  nuoierous  errors  »ntl 
M^BM  wbicb  dUHKureiJ  the  old  oiia  und  diKminted  iu 
claim  to  &cceutaiice  ki  ui  ■iilhority  on  the  telepbone  and 
its  pncticiil  iiiplications.  Tba  genonl  plnii,  however, 
hu  not  been  ennnged  nor  has  the  «cop«  been  oxlondod, 
lUM-  the  limTta  HEnplififlil.  The  atteraliona  consist 
chiefly  in  the  tuppression  of  the  long  descriptions  of 
Gvrniaii  and  French  apparatus  which  conslitutei  a 
f«atUTe  of  tbe  older  book,  and  •rbjob  iiover  poasewed 
any  ratae  for  the  ulephonist  in  thin  country,  and  tbe  aub- 
atitution  therefor  of  minute  expUnationa  of  the  most  recent 
improvements  in  switching  ap|>Br»tu«.  Thin,  not  only  are 
the  lauiil  American  pinna,  aa  rapresontcd  by  tho  Wostem 
Klectric  Comruny,  mtntitely  explaincil  and  libcraliy  illus- 
trated, but  the  awitching  nppaid>lii»  deaigned  by  Mr.  A.  It, 
Bennett  for  the  New  Telepbotie  Company,  and  which 
recently  (ornDo<l  a  subject  of  controversy  in  tbe  eleclro- 
teobnical  Proas,  is  for  the  Grtl  time  described  in  print. 
An  intAresUng  feature  of  Mr.  Bennett's  syatem  is  tbe 
special  form  of  induction  ooil  used  in  aubacribera*  instru- 
ments for  the  piirjioaa  of  ensuring  a.  perfect  balance  in  the 
metallic  loop  under  all  cirvumstAnces.  Ordioarily  it 
frequently  bapinns  that  when  two  aubacribera  lift  off  their 

Sibonea  to  ajiouk,  tba  two  receivere  are  in  one  aide  of  the 
OOp  and  the  sccnndarios  of  the  induction  coils  in  tbe  other, 
the  phones  thn*  being  placed  betneeii  branches  uf  uiim|UiI 
resistance.  Tbe  perfect  silence  aimed  at  by  tbe  use  of  metultic 
circuiU  is  Io«t  under  such  coiiditiom.  In  Mr.  Bennett's 
coil  the  secondary  is  divided  into  two  halves  of  eciual  rcsiit- 
anc*with  the  receiver  connected  between  tbom,  so  aecurinf( 
a  permanently  perfect  balance  ao  far  as  tbo  inatrument  ia 
concerned.  Mr.  Preece,  it  ia  to  bo  noted,  sticks  to  bis  giiiis 
manfully  on  tbe  anbject  of  hia  K  K  law,  and  allows  neither 
tbe  irapcrs  of  Oliver  HoAviside  nor  the  scepticism  of  many 
[■Tactical  teleplioniats  to  prevail  against  bim.  The  work  is 
well  and  prxifiiMily  illustrated,  the  cuts  being  for  the  most 
pirt  prnparod  from  special  drawing*.  Altonfither,  tbe  new 
booli  may  be  welcomed  aa  the  moat  complete  cpttomo  of 
presentday  telephonic  practice  yet  published. 

■leotrto  UsbUns  mad  P»w*r  Dtotrtbotlvm.  Part  IIL  With  70 
illuitntlona  and  iatlez.  Bj  W.  1>.  Matoock.  M.I.B.E. 
WhittAker  and  Co. 

This  ibinl  [nrt  completes  tho  book.  The  Gist  portion 
0(  this  part,  though  Chapter  XU.  of  the  book,  discusses 
principally  >«coniUry  batteriea.  A  brief  history  of  what 
may  bo  Icrmwl  electro  chemistry  is  given,  reference  being 
made  to  Faraday,  tirotthiias,  Clausiua,  among  the  scientific 
inTsatigntors,  and  10  Plants  and  hia  aucceasora  arai>ng  those 
who  apiitied  the  principles  evolved  by  thcii  pruilcccssont. 
This  information  is  not  very  importuTii^  but  it  is  followed 
by  an  excellent  de^riplian  of  a  simple  battery  installation, 
the  illuatration  lo  which  ii  worth  all  the  history  put  to- 
gether. This  is  the  kind  o(  miittor  students  want — tt 
leaches  something  new  to  thcnt,  whoreaa  history  is  every- 
wiMn.  The  next  ehapUtr  donis  with  transformers,  and 
describes  tbe  open  and  closed  circuit  and  the  continuoua- 
current  trnnaformor.  It  is  a  pity  that  tbe  iliuslration  of 
tbe  latter  is  so  bad,  for  as  a  rule  the  illustrations  are 
excellent  Tbo  various  aystema  of  distribution  next  claim 
attention,  and  here  again  the  descriptions  are  aimple  and 
the  itluatrationa  eXMlleol.  Unfortunately,  the  author  never 
seems  to  think  of  any  other  end  than  answering  exami- 
nation questions,  and  tbua  ho  deals  too  much  with 
descriptions  raiher  than  with  principles.  Little  real 
knowledge  of  tbe  subject  and  no  originality  is  required  for 
such  mere  duscriptive  matter,  and  our  author  can  do  better 
if  be  likes ;  but  these  quosliooa  at  the  end  of  each  chapUr 
have  bam)>ered  him.  Still,  the  questions  as  given  are  of 
great  use,  only  if  tbe  information  enabled  constructive 
(luestiona  ralbur  than  descriptive,  they  would  be  better. 
After  a  cbaptor  on  fuses,  regulators,  earlbing  devices,  and 
■imilar  things,  we  come  to  a  chapter  which  will  pn<ve  one 
of  the  moat  valtiAble  to  the  student.  Tbia  is  a  chapter  of 
worked  ezampiea,  and  admit*  of  what  w«  term  con- 
atructive  queations.  Tbe  value  of  such  a  chaptor  we 
will  attempt  to  explain.  When  a  student  cota  mere 
description,  and  has  to  take  hia  place  in  actual  work, 
be  ia  unable  to  doaign  uodcr  circumst«nc««  which  differ 
eoaaiitatmbly  trvia  tboeo  omed  iu  hia  hooka,  flence,  a 
''ook  i/iteadad  /or  ftadeaU  tboald  Uckle  principle*  a«  w«U 


aa  description  in  order  that  the  reader  may  bo  aUs  to  apply 
those  pcinciplea  in  practice.  Vou  cannot  too  often  explain 
principles,  nor  should  rejietition  be  avoided  if  it  will  assist 
to  drive  home  the  principle  under  discussion.  Uenco,  we 
are  Inclined  to  think  that  Ihiii  one  chapter  will  do 
more  to  aid  the  student  than  the  remainder  of  tbta 
(Kirl.  Of  course,  our  romarku  are  somewhat  out  of 
place,  in  that  the  whole  work  haa  a  special  object, 
that  of  pte|>aring  for  a  certain  examination,  and  thus 
the  author  is  bound  to  consider  tho  requiromonta  of  a 
syllabus,  No  matter  bow  such  a  syllabus  be  dnwn,  it 
must  hamper  an  author,  and  while  he  may  produce  an 
admirable  book  for  tbe  purpose  intended,  it  might  without 
audi  restriction  be  uveful  for  a  wider  riUnt^U.  Stodenta  of 
the  City  Guild*'  oxaminationa  will  no  doubt  make  this 
their  text-book,  and  will  Rml  it  giving  what  they  require ; 
but  we  wish  examinations  of  the  cut-and'<lried  Iciml  now 
fnshionabto  wore  abolished,  and  leave  toachei  and  author 
with  greater  freedonL 


UfSTITDTION  OF  ELECTRICAL  BNOINEEBS- 


The  Rrst  meotio^  of  tbe  nutuinn  ■Msion  ol  this  iDstitation  took 
plncc  on  the  9th  mat.,  Mr.  W.  U.  Proooo,  F.tt.3.,  proBidont,  in 
tho  choir. 

The  Seoretarr  (Mr.  Webb)  read  the  minute*  of  che  praviona 
nieetirig,  which  were  conlirmed,  and  the  namea  of  cuidia«t«i  (or 
election  niid  transfer.  Tbe  following  namea  wen  then  mentlofted 
ol  donors  to  the  library  : 

F/ir-tiffii  Mtmher  — Mr.  Niliola  Teala. 

ir«fn£i>r>.— MeMnt.  C.  H.  ^V.  R\m%,  A.  Faliie,  and  Druitt 
Hnljiiii.  ProlH.  A.  JAtniMOii  and  A.  B.  W.  Kenoedy,  Mr.  W. 
Porren  Mnyuock,  I'tai.  H.  Robinson,  ilir  Llavid  .Salomona,  Meaere, 
J.  N.  Shoolbred,  A.  Siemens,  and  A.  Campbell  iiwlnton,  and  6!t 
Cbnrlee  Twtil. 

A-!B(iates.~Uiiaarm.  C.  B.  Hawkins,  L.  Newilt,  J.  T.  Nibtett, 
J,  Munro,  and  R.  \V.  Weeke*. 

Non  Mtmb*ri.—T\ia  AiCronoiner  Rofal,  Mr.  P.  B.  Behr,  tlie 
Uirector-Ganernl  of  Telegrapbt  (India),  Maaara.  C.  Orlllln  and 
Co.,  M  ¥.,  Jaoquay,  Minister  ot  I'oata  and  Tsleenpha  (Rome), 
the  RHdulitfe  Library  (Oxford),  and  Mr.  T.  C.  Webb. 

Prof.  OoOTKo  Porbae,  P.K.S.,  then  rend  the  (ollowiag  paper  on 

THE    ELECTRICAL  TRANSMISaiON    OF    POWER  PROM 

NIAOARA   FAI,r..8. 
Tablb  q?  Coietbkts.  — 1.  Introduotory.     2.  RoIatii-e  Adrentagea 

of  Direct  and  AlMmatin);  CurronU.     3.  Number  of  FIuuod. 

4,  FrtMinnncv    of     Albarnaiiona.      S.    ElaclromaUre    Foro*. 

6.  I'nrallel    M'orkini;.      7.    Motors.       H.    Lino  Constraction. 

9,  DdHcription   of    Mnchinory    to     bo    Uasd.       lOi    Ueaetal 

Deocriptian  of  a  5.000-h.p.  Alternator. 

iNTBODDPTOaV, 

I  hod  originally  intended  tho  tltlo  ot  tliis  iia|Mr  lo  be  "  The 
Tranftmtision  of  i\>wor  by  Electricity,"  but  I  found  oa  writing  iC 
that  it  was  inevitabtc  t,hat  the  work  on  which  I  nm  ongagod  aa 
olectrical  confuiUinj;  en^'iiieor  at  Niognra  Foils  nhould  take  a  very 
promineot  part  In  its  substauoe,  but  the  paper  dow  still  deal  wftb 
the  MrcmI  question.  On  the  14t.h  of  ttacombor,  IN!)2. 1  read  before 
theSooietvot  Artaapaperon  "  The  UtillMktion  of  Nla^fa  Falls," 
in  whioh  the  general  plan  of  opomticna  was  deaoribad.  Bui  at  that 
Lime  tho  electrical  developmenu  wcr«  not  auffioleDtW  advaaoed  to 
enable  mo  to  treat  of  that  pait  of  tho  subject,  A  relerenoe  to  that 
paper  will  prevent  the  nooe«aity  of  my  wiwlint;  time  in  d«BcribJnt[ 
In  detail  Che  civil  engineerinf;  and  tiyilraulk  orranffamont*.  The 
object  of  the  present  paper  is  to  put  before  thia  InitituLion  the 
circnniBtanceA  under  which  tbl«  great  problem  hna  been  attacked, 
and  tbo  views  which  have  been  arrived  at,  aitd  alao  to  daecrlbe, 
00  far  ns  any  work  hae  been  done,  tho  electrical  machinery  bo  be 
installed. 

The  utilisation  of  the  Falls  of  Niagara  boa  lonK  been  a  favourite 
thetno  of  engineori,  but  it  wna  not  until  the  ttnnxfer  of  juwer  by 
otentricity  bei^aino  fefliiblo,  that  this  could  enter  vury  natinfof  lorily 
into  the  roKion  of  iiracLicol  engineering.  The  mutter  is  now  in  the 
hands  of  one  of  the  moat  powerful  oombinatbns  of  New  Vork 
ca|utaliate  which  has  ever  been  formed.  Under  their  auipjocji  the 
matter  wax,  for  tho  lirst  time,  thorotighly  invMtlKa[«d  from  an 
enKinooriiiR.  financial,  and  commercial  point  of  vlow,  Kighte  were 
then  ooqiiiioil,  and  aompaniea  formed.  The  C.alaractCoiutruotion 
Company  doev  tbe  engineering  work,  and  will  then  hand  it  over  to 
the  Nia^m  ii'aUn  Power  Company.  The  I.and  f>evelopmeot  Com- 
uiny  builds  a  whole  Tillatce  on  the  e^tlonslvo  lands  ncqutred.  Tlie 
Niagara  Junction  Railway  Coinpniiy  constructo  six  mitoa  ol 
Eerminul  cnilway  to  connoct  all  tho  factoriee,  oa  they  are  buUs 
with  the  railways  in  the  notghbourhood.  ItiKhta  of  way  an 
obtained  in  many  dlrootiODS,  and  also  over  tho  Bria  (VimIh 
which  connootH  the  Nianra  and  Uudaon  rivara.  AlUai 
oomnanies  are  fonnod  to  ^velop  power  to  all  tlia  citise  wHbk 
reach.  Roads  are  made,  leases  of  land  irranted.  factories  boUt 
and  the  enKinoering  worki  taken  In  hand  by  the  Cataraol., 
C:onstruction  Con^ny.  It  ia  with  thU  latter  that  we  have' 
chioliy  to  doaL  Mr.  E.  D.  Adams  Is  tlia  ureaidenb.  Mr.  F.  L, 
StetMnt  \<hq  &r«l  tVoa-vwidiaat.  and  Mr.  £.  A.  Wicke*  sooond 
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Tle»'pradd«nt,  Ur.  W.  B.  Bukio*  it  secratuy  knd  UttMuror, 
Mr.  G.  B.  Barbaiik  m  the  chief  M^otwr,  Ami  Dr.  Calamul  SolUn 
WTta  bolh  aa  PonaiiltmK  enninMr  to  Ihv  C'slanutt  CoiMUiiClUin 
CompMiy  nnj  ptoaideat  at  the  NUgnrii  KaUh  l>ower  Coin|Kuri)', 
irhll*  andci-UkinR  U  the  lania  Umo  m&ny  of  the  dirtio*  of  imI- 
dMt  MitlnoDr.  The  wntoin  from  tho  riT«T  kfc  taken  in  al  a  jMiiit 
about  a  mllo  and  a  hall  abova  tlia  FslU  by  a  oinal.  fram  whu?h  it. 
Ib  IwI,  by  rhnnneU,  into  a  lonif  hIoC  In  Lbo  ttround,  KOlHiT  to  a 
depth  of  LlMlIt.  In  thin  hIuI  ara  \too  pipw,  or  flomw.  down  which 
the  water  is  i-nrrio-i  lo  the  turbine*,  ana  the  waau)  Hat^r  i*  carried 
ttirongh  a  tunnol  for  a  diitanoe  of  T.OOUft.  to  »  |ioiiiL  a  fow 
hundrod  yatda  belov  the  American  Knlls,  whdrt)  it  diiK>har|;n*  kiito 
the  lower  river.  Each  turbine  ii  of  5,0U0  h-p.,  revotvea  at  a  ii(ie«d 
of  '260  revnlutiona  per  minute,  and  ia  maunl«d  on  a  verlicral  iliaft. 
Above  It  there  ia  a  ahaft  eilWuJtnfc  in  a  vortical  direction  lotbs 
■urfaoe  of  the  jrround,  on  which  a  |M)»er-hoiiMi  li  built,  and  tha 
revolvinc  pari  of  the  dynamo  ia  pltu.-wl  directly  u|>on  the  top  of 
thii  ahaft.  The  preacnb  paper  may  be  divided  into  two  diatlncl- 
IHirta— lirct,  the  pi  an  n  of  workinff,  of  whioh.  a*  their  ooiwultlnK 
cloctricnlonsincor,  I  have  locoin mended  the  adaption  :  and,  eaoond. 
thedeaiKDorthomnrhinerv  which  iilo  be  a*ed.  In  neither  of  tha*o 
two  pai'la  can  I  claim  to  have  done  anything  of  Krent  novelty  or 
arl|rt>>*Uty.  I  have  aim  ply  collected  t<^[«th«r  thereeultaof  experiene* 
wbToh are avnitnble  M  nil  ent;in«wa, and  In  any  advice  ihatlliave 
eiveni  have ximply  followed  tJie  loftloal  ooncluaioneUial  weretobo 
derivol  from  the  |>nxt  eiperienee  :  and  hi  Ihia  1  have  been  honolitoil 
by  the  courleay  and  kind  aaaiHianoeuf  prufucKioiiii I  Tiieii,  invenlnm, 
and  mBDufnctuiora  in  both  coiitinenta,  who.  nlraost  wtLhoiit 
eiceplion.  have  put  their  eipcrie&coa  at  my  diapovd.  If  I  hnvo 
been  the  inatruiowit  to  put  before  tho  oomputy  any  desii-na  at 
T»]ae,  U  hae  been  to  a  frreat  exianlaa  the  lawnhler  ol  id-HUi  which 
haveorifr'""'"''***^"!"  themlndanf  iheens^nearaaDddraughui' 
men  wlio  have  fftvan  me  llioir  aaaiatanoe.  a<  In  mv  own.  I  wish 
eepecially  lo  eipteaa  bow  much  the  uomfany  la  indebted  to  I'rof 
Coleman  8elleta,oneof  theitioet  dif>tin);iiii>hed  mnchanicol  onKincera 
bi  the  Unibed  Statea,  and  whuhasiiwiiil«d  mo  throuifli out  with  hia 
advice  and  aufmeitionr,  and  uho  may  boaaid  lo  hanori)ei"<^ted  tho 
form  of  bcartn){i  and  Ibcir  aupporla  which  are  to  be  uaed  In  tho 
N  lotcaia  dyniunoa.  I  have  alu  received  valuable  aunnceetions  from  uiy 
collcaeiin*,  Frof.  Unwin  and  Colonel  Turrettini,  and  also  from  tho 
drautE^tjimen  who  have  ajuhited  me,  and  liom  uumeroua  friends  in 
our  profoMion  *  I  have  been  deetred  by  the  preaident  of  the  com- 
uany  to  take  tbta  opportunity  ot  at*lln|t  aome  ol  the  evont*  which 
have  out mina ted  in  the  pre* ent utisfactory  poaitlonof  thocompany 
witJi  regard  to  its  oontnuila  for  machinery. 

KKLATIVK   AHViStAUKS   vr    DIRKIT    am*    Al.TFItNAri\.i    t'l  RIIRNT*. 

A  few  yeara  af(o  It  would  have  boon  conudoml  noceaBary  to 
dnate  a  oonaiderablo  amount  of  apace  lo  the  diicuuion  of  tho 
nlallva  merlta  of  direct  and  allernatlnK  curronta.  Llurmx  tho 
laal  two  year*.  Iiowevar,  opinion*  hnvo  advanced  ao  atoadily  in 
the  direction  ol  preferring  the  alternating  current  for  tho  Iranafor 
of  power  to  any  cunaiderable  divtKnoe,  that  it  la  not  nocoaaary  lo 
Itire  much  time  to  lbia(]ueetion-  Oouol  tho  chief  dliflnulttea  tn 
connection  with  nrinj;  the  direct  ciirreiiC  i»  tliat  it  Ir  neceewty, 
for  gcliitut  the  best  riviultB.  tu  connect  a  number  ol  dynemot  la 
■erica,  and  nlm  to  put  tho  inoConi  at  the  reoelvin|f  end  in  eerie* 
with  each  other.  Tbia  iDvolvoa  tlie  iniulalion  ot  each  dynamo 
and  molor  frnra  the  earth  — a  requirement,  whicli  f^n  iu  aome  caoee 
be  ntteliicd,  but  which  in  a  Ksnoral  aj'ntom  of  diatribution  ie 
ant  to  be  attended  with  difficulty,  and  pcrhapa  with  doDKer. 
The  beat  Oaee  of  the  kind  which  ha*  been  put  In  practice  la  that 
of  Oenoa,  and  wecave  It  th«  moat  eerioua  attention,  but  came  to  the 
conelualon  Lbat,  lor  our  parpoee,  It  wae  uudealrablgL  The  facility 
which  the  ataliooar*  tranaforaiere  D»ed  with  the  altertiallnR  current 
give  for  varying  tJie  prceenrv  aooordin);  to  (lie  r«(|ulromonu  ol 
eonnoray  or  wety.  ia  one  great  feature  in  favour  of  the  aliornntinic 
current.  The  tjucation  waa  coniideroil  in  all  its  benrin)^  witli  the 
utrtDoat  core,  and  it  waa  not  until  the  month  ul  Hay,  18^.1,  llintlhe 
board  of  director*  peaaed  the  raeolutim  l«  adopt  the  alternntinji 
omreiit,  both  tor  their  diaiant  trananladoa  and  also  for  the  worka 
Dearer  lo  the  power-houee.  It  waa  proposed,  indeed,  by  anmo 
uianutaclnrera  todielrlbute  the  current  within  a  radiua  of  n  milo 
or  two  at  70(1  or  800  vnltai.  and  one  Arm  iirogioaeil  to  do  thia  by 
DManaof  n direct  currtmk  Had  this  plan  b««n  aoMpUd,  we*l>oulil 
have  arrival  at  llie  tnrpriaing  mutt  that  by  uetng  the  continuoun 
current  at  TOO  volt«  within  a  mile  or  two.  tuid  hlgh-|ir«aaure 
altematiniK  current  for  more  distant  plaoei,  it  nould  have  ooet  more 
to  ptodnce  a  horae  power  per  annum  at  Niagara  k'alht  than  al 
Ru&la 

The  arpimont  lbat  eeemod  to  mo  tho  moat  important  in 
lavoar  ot  ualng  the  direct  current  «'aa,  that  molora  lor  thia  pur- 
poae  have  been  made  Id  much  laricor  ijuMutttlea  than  aiternalora. 
and  that  it  would  b«  aeklom  neommry  to  build  apeoiaJ  typea  of 
Buuhlnet  to  act  aa  motor.  Thin  aiivantAire  teemed  to  bo  nf 
ICreel  bnuortanoe.  until  I  realind  tho  value  of  a  low  frequency 
RMd  wfta  the  alternating  current  So  eoon  aa  we  r«duc«  the 
(reqvoney  low  enougfa.  we  are  able  to  alter  a  direct-current 
motor  into  a  eynchraniuna  alcornating  motor,  by  tbe  almpli? 
addition  of  a  oouple  of  ringi  placed  on  tho  commutator  aiirl 
clectricollv  connected  with  oppoaite  ban  of  the  commutator,  and  a 
bru*h  rubbing  on  each  of  tiioae  collecting  ring*,     t  aluo  look  intti 

*  I  muM  mention  the  namea  of  the  toUoiKing  draughtamen  who 
hove  worked  UB  the  dynamo  doaigna  for  ma.  In  England,  Mr, 
F.  M.  \\  eyinouth  waa  chief  draughlaroan.  auiat«d  by  Meoara.  A. 
IViUon,  R.  H.  Simpaon,  G.  B.  Qrooni,  F.  Wlllby.  tV.  L.  Hamilton, 
W.  U.  Williama,  and  W.  H.  Hndaoti.  In  AnMiica.  Mr.  Beuinann 
waa  chief  draughtaman,  Malalwd  by  Meaare.  Stoen  and  Jacotiaon  ; 
Mr.  Vegel  ai*o  wwkod  for  m*  thtn. 


CMit'idenitloii  the  iiucation  of  the  pOMibility  of  elorlng  up  oneigy  in 
atorago  batterien  during  the  night.time,  nhen.  a  eouree,  lbo 
domaoda  on  our  plant  would  ho  leaat,  and  giving  it  off  daring 
the  daytime  ;  but  at  tho  preHriit  lime  the  coat  ol  the  batterlM 
■-ould  not  repay  work  in  tblH  direction,  and  II  would  bo 
choa|ior  to  muko  another  tunnel,  with  wheel  pita,  turbinea, 
and  all  tho  paraph crnnlia  re<[uircd  to  generate  Current,  llinn 
ThO  go  to  tho  cxjjcnac  of  putting  tlown  the  large  amount  ot 
letur  which  U  fciguirod  for  Ihcac  battcrica.  With  tiio  tdternal' 
iiig  uiirrnnt  tvn  have  tho  (choice  of  a  mniiderablo  number  of 
motor*  of  dllTuroiit  ly|ipa.  \\'fl  hiiro  the  aynehronUing  motor, 
the aetief' wound  motor  with  laminatml  Hold  and  commutator,  tho 
multiphoae  motora,  whioh  atlraal«<l  »o  niuoh  att^intioti  at  tho 
Frankfort  Eihibitiou  of  1S9I,  and  n  hunt  of  »ingIo-r>lia*e  motora 
which  have  boon  devolopHl  by  variuu«  Inventor*,  but  which  have 
never  been  placed  on  the  market  becauae  of  the  high  frequency 
erhieh  hae  boon  prevalent,  and  witli  which  they  were  nol  altogether 
•atiaftad.  The**  motor*  become  immodiatoly  available  if  we  nae  a 
lower  fr«<iu«ncy.  Tho  generation  ol  iin  alternating  current  alao 
permil«  al  the  iif-  uf  a  coiiDiiutHloi',  oi  rcctilicc,  with  dtroct- 
current  inoloiis 

NunXICK  OP   fHAHKS. 

AMiimlng  now  that  il  la  generally  agreed  that  the  alternating 
current  ntual  be  adopted  nol  only  for  Iho  diatant  iranamiaaion. 
but  alMi  for  the  Tii?ar«r  work,  the  next  iioitit  tn  cnnalder  (a  tho 
niimberof  phnsea— whether  tlie  current i-Iiuuhl  bo  generated  in  u 
aingle  phufu.  in  two  phiuMWi  Or  lu  tliroe  i^iaaew,  1  ho  |ioi^iblllty, 
too,  of  uaiiig  o\eTi  n  i^ieator  number  of  phneiMi  wa«  hIm)  conaldered, 
but  it  did  not  doom  to  pooaeea  advantagea. 

Aa  already  atatod,  there  nro  many  motors  which  oto  suitable  for 
uae  with  a  iinglo  pliat«  nt  low  frequoncy.  and  which  itart  without 
HMHisl&nce.  In  the  workahoii*  ol  nearly  all  Uic  most  able  eloc> 
tricians  which  I  Imve  viHited  in  tho  coutao  of  tho  hut  year  or  two, 
1  have  found  auch  motors  bnill  u[>on  dliri^ront  plana,  and  nearly 
all  of  them  seemed  to  work  fairly  well,  and  promiao  to  bo  very 
ei&cient  at  low  frequency. 

For  all  heavy  work  which  is  going  on  consttui'<ly  without 
atoppiiig  tho  iDRchinory,  no  motor  could  be  more  suitable  than  the 
aynchrooiaing  alternator  on  a  aiiigle  phase,  and  ila  speed  is  aa 
regular  a*  that  of  tho  turbine  which  is  developing  the  power.  It 
seems,  however,  that  aven  it  singlophaao  motor*  are  going  to  be 
aduptdl,  it  would  bo  beat  (or  the  generator  to  have  two  phoaoa. 
because  in  this  way  wo  got  »  Inrt^er  output  tor  the  lamo  also  and 
prioe  of  machine  -.  the  cirouita  nuy  be  portoctty  independent, 
and  supply  aeparaie  motor*.  Alei>.  the  twophiiM  tyatem  make* 
tho  roctificntion  or  commutntion  ol  the  current  more  easy  to  um 
It  for  sircot  railway*,  electro- ihbIaI I urgy,  etc.  Again,  multi- 
phaae  motor*  have  a  great  odMintage  that  tlioy  have  boon  con - 
•iderably  utltisoit  alieady,  and  oven  in  *tuaU  aiiui*  have  a  fairly 
good  efnciency 

Witti  regard  tu  the  relative  merit*  of  two  and  three  ptiae*e,aev*ral 
claim*  thnt  cannot  be  xiippurlcil  have  lieon  put  forward  in  faiour 
of  tho  latter.      First,  il  is  ulaiiueil  that  tliu  Having  in  the  copper  M 
the  line  is  25  per  cent,  over  b  one-phasu   system,  and  25  or  IS  per 
oont.  over  utwo-phaae  ayslcm,  according  a<  four  or  thr«e  wires  are 
Uaed   for  the  purpoae,      I  invostigatetl   this   uiitlter  cnrelully,  and 
arrived   at  tho  conclusion  that  thia  wiu  not  the  civo,  and  that  tho 
three-]iha«e  tyRtem  had  no  odvuningo  in  ihi*  rcs|icci  over  a  two-    ^t 
pliaae  *y«tem  with  throo  wire*      Second,  it  i*  claimed  that  there  i*  a   ^| 
greater  HI ni pi icity  of  wirlii^  with  three  phaatia  than  with  twophaae*; 
hut  this  advantage  dfHHp|i4^ai><vi  iii^n  we  romornLier  that  tho  two-pliaao 
Bjtilem  can  be  u*ed  with  unly  lhr<;e  wlrO".  ulchongh  this  ixnota  plan 
which  I  would  recummund      Third,  it  is  clHiuie<l  that  nny  pair  of 
the  three   wires  may  he  uaeil  lor  a  distribution  of  lighting.     This 
ia  not  tho  case.      A  two  phase  system,  where  the  cirvuila  are  com- 
pletely independent,  ia  much  more  suitable  for   the    purpoao,  and 
niaintuin*  tho  light*  ut  a  more  coiintnnt  electric  pleeeu re       Fourth, 
it  ia  cLvinicd  ihat  thoro  i*  a  smoother  starling  and   rotating  ctfort 
with  tho  throe -plioao  than  with  the  ttophaso  syglotn.     This  wa*    ^ 
originally  claimed  on  thoorotical  ro**ons  only  by  Dobrowolskl,  hut    fl 
eroryone  who  liiw  uaol  tho  t.yi>o  of  two  or  throe  phoM  motora  made    S 
hy  the  Oerlikon  Company,  by  ( ..  E.  I.   Brown,  ajid  by  tho  AUgo- 
meine  Klektriuitiita  GusellKuh^ifr,  of  Itorlin.andotbor*,  laconvinoed 
thai   this   advantage,   which   i-rcm'  probable  enough,  b    purely    ^B 
theoroticut  ;  it  is  not  cunlirtnei]  hy  iiotiial  praoUoe,  and,  moreover,    ^M 
when  the  (act  i*  known,  the  thooroticul  reaaon  is  pretty  evident.       ^B 

No  other  claima  in  favour  of  tho  three-phase  system  over  the  two- 
phoaa  have  ovnr  to  my  knowledge,  boon  odvanccsl  ;  and,  a*  ahown 
above,  a  very  full  oonaideralion  of  those  claim*  doe*  not  tell  In 
favour  of  lbo  throe* phoao. 

1  will  now  [wlnt  out  what  "eeniod  to  me  great  objection*  againib 
the  Uiree  phaws,  due  to  the  fact  thai  the  three  conductor*  ar«  all 
itiior-oonnected.  First,  it  introduco«  trouble  in  maintaining  the 
efficient  working  of  the  line,  and  in  testing  it,  so  that  a  higher 
ty|>e  of  electrician  would  bo  required  to  make  theae  t«ela.  and  even 
he  would  have  groator  difficulty  to  linding  the  faults  and  cor- 
recting them.  Secondly,  when  tho  three  circuit!  arc  unequally 
loadoa  tho  electric  preaauro  vane*  considerably.  Tho*<i  dilhcul- 
tica  liai'o  been  thoroughly  appreciated  by  worker*  In  thia  line. 
\Vhon  au  liiter-conncctod  scC  ol  circuita  such  a*  the  three-pliaM 
ay*t«m  Aiiiploys  i*  used.  It  hi  found  that  when  the  oircuile  are 
unctpially  luaaed  there  aregroat  variaiiooHin  the  electric preeeure, 
and  the  following  teals  wet«  tnado  al  luy  m|ue«t  to  itlustrate  thia. 
Tho  three  oirouite  are  osIImI  A,  B.  and  l\  The  average  eleotrio 
prcsBurc  ot  the  three  branohee  at  the  tertniiuU*  of  tho  socondarCea 
was  maintained  constant.  A  realrtMlce  Uoding  lo  rcJuco  tho 
electric  prcHure  at  the  lamp*  &  3  per  cent,  was  introduced  Into 
ooch  branch.  BoUi  tho  primarioi  and  tho  lecondano*  were  con- 
nected oa  raprewnil«d  by  tbe  form  of  Iha  kMuw  V .    %-t  -t'lX'^aut, 


I 


I 
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Um  oonn«ctiona  in  dia«r«nt  wayi.  nomo  sli^C  vnriBtiona  were 
pMaibto ;  but  thii  jcenonJ  foot  roRinin«d.  ihnt  when  A  in  IooHkI  nnd 
B  and  C  arc  not  loaded,  iho  proMuro  of  A  b  lou  thnn  tliat  of  C, 
and  that  at  C  a  low  than  iliat  of  B.  and  th*  difloranco  laaj  b«  12 
or  13  par  conU  ;  and  wh»n  A  and  B  arc  Iniulod  nnd  C  i*  not 
loadsd,  tha  praMur*  o(  A  !«  Im»  ihan  ^hHt  of  B.  and  t.liAt;  of  B  m 
tCM  than  tliat  of  C.  Th«  Tartalion*  Iiere  ^^own  in  tli«  (>r«Miur«  of 
1*0  cqaatly  lond«d  clrCuitM  ia  ptobsbly  duo  to  tho  ■rmalur* 
KWtiona,  nod  would  b«  found  ia  a  two-fiham  ayaUim  alao  :  but 
tiia  r«Bl  of  th«  VBriation  ia  duo  to  the  int«r  oonnecUoo  of  tba  tbrae 
drcuiU.  and  ii  an  obvioua  dofoct  of  tbo  threo-phMO  aj-fMni.  In 
ofdor  («  got  OTcr  thla  difficulty,  tho  Oorliknn  CfTniicinv  prc-poiwd 
to  <l«vot«  only  ono  clioult  to  li^btln);  |>iir|>ciiNii,  which  ihnll  bo 
(oalntatnrd  at  e«naMnt  jiraMiiir^.  n«ing  llie  oih«r  two  Rlrcultn  for 
power  pur;>OMK,  whore  conalanej-  of  prmwuta  iv  not  »i  iitifiortanl. 
In  tomo  CUM  thia  would  b«  a  nuitablo  mathcJ  of  workiiiKi  but  It 
waa  not  ooiiaidered  (atiafnctory  for  tho  irork  al,  Niagara  FulU 
KavtOK  conaid«r«>d  Lhtoo  {Kiinta,  tbo  board  of  dir«cli>ra  of  tho 
CktAraot  Conitruction  rompany.  at  thoir  tneetiiit;  in  May,  1893, 
det«nninod  to  rcjoni  th«  tbrcc  phaan  lyntem,  loaring  iho  ninglo- 
phaM  and  tho  Ln'O'phaM  availabla. 


ConditiariB, 


A,  B.  and  C  loaded  (ro' 

natanoe  out) .,  ,,, 

A,  B.  and  C  loaded  (ro 

HaUncoin)- 

A  loaded,  Band  ColT... 
B  loaded,  A  and  ('off.. 
Cloaded,  AandBoir.. 
A.  B,  end  C  loaded  (to 

■islanoefn) 

A  and  B  loaded,  Coff.. 
A  and  Cloaded,  B  off... 
BandCloiu'ed.  Aoff.. 
A,  B,  and  C  loeded  (re 

aiitanooin) 


Voile  at  termioala  of  laai)i 
inaine. 


A. 


108-5 

io»'r> 

11)2  H 
lOtC 
llS-1 

103-0 

101^ 

iioa 

1037 


109-» 

IO»-Q 
J  lilt) 
Ktii 
lOG-3 

llXti 

107*S 
108  0 
08-0 

IU3  0 


C.      Avecege. 


lOJ'ft 

t032 

UiV 
1013 

102  5 

uri 

081 

lon-H 

IC3-0 


Difference 

b«tu-eon 

maximum 

and  mmi- 

iniiin  volte. 


108-3 
103-4 

lOH  n 
lOT-If 
107-2 

103 '9 
105-9 
1024 
104  H 

t03'» 


0-7 

0-4 
131 
12-4 
13-S 

OH 
14-8 

9 'ft 
126 

07 


Fhiqcisicy  or  Altkhkatiox*. 
I  with  nov  toaey  tome  words  on  a  queablon  which  hae  abeotbed 
my  nioet  lerion*  atUotion.  eapcdally  aioce  I  have  been  aclicg 
Eor  the  Cataract  Conatruction  Company,  and  thli  relawa  lo  tbo 
frequency  of  tbo  altomatinjc  current.  In  America  a  frequency 
baa  eeoendly  boon  adopted  of  133  complete  perioda  per  eooond 
for  Ivhclne  pnr|to*ei.  Thli  wm  done  with  tlie  object  of  teduotoK 
the  <«*t  of  Irarimfonoer*,  tvhicb  were  aupplied  lo  each  eeparste 
houee.  and  oontequentl^  were  aluaya  of  iiinnll  eire.  and  therefore 
expeoaive,  Tbe  aeleotioii  wbh  nlno  approvcl  boFaaiw  American 
engincy>ni  workinE  nitb  utternnltna  curronta  have  generally  pat 
fom-ard  tlic  view  that  fiarultcl  work  la  nob  dodmblc,  nnd  tho  faoC 
that  parallel  working  ia  more  dlibcult  at  high  frequency,  which  la 
one  of  tbo  principal  nbjoctlona  to  hioh  froijuonoy,  baa  not  been 
aerioualy  conatdorcd  in  America.  In  Europe  tho  uminl  frequoncUe 
arefromTOlo  IMfporlodanorMCond,  but  aooMbletitooptiiinexlala 
io  ibe  COM  of  Mewre.  riani  and  Co-,  of  Budii]>enl.  who  have 
adopted  4*^  period*  (>er  Mooiid,  Some  yeera  a^  I  unwittingly  did 
Menre.  (.anx  the  injiiKtice  to  «ay  that  I  thou^t  it  probable  that 
they  ba-l  adopted  thi*  fretjuency  because  it  auitcd  their  pajtlcular 
typo  of  mnohinery  and  t>[)c(?d  of  ruanrng.  I  hare  it  in  writinj; 
from  thcTO,  and  I  nm  thoroughly  convinced  of  tho  truth  of  it.  that 
their  rcaaon  in  adopting  tho  frequency  of  42  perioda  per  accond 
waa  that  It  ia  the  lowcat  frequency  that  U  nvailanla  with  arr  Ughta 
toaii  not  to  produce  any  aerloua  nlckerlni;,  and  thpir  det>iro  •mux  to 
lower  tho  frmoency  ae  far  •«  practicable  in  order  to  OTimiro  |Mnil1«l 
working.  Of  oooreo,  (tba  matter  of  common  kiiuwleil|,-e  tliat 
paFaHelworkio);  it  OMieled  by  lowering  tho  f  rn|uency. 

Wttb  the  large  unite  which  will  be  cmriloTod  in  oonneotion 
with  the  NHsera  Fella  acheme^  the  coat  of  ilho  traaaformora  is 
vorj-  much  duaioiehed  ;  end  thia  doca  not  boccnie  lO  ImDoitant 
a  matter  aa  11  doea  when  all  tho  trannfonnent  are  of  email 
•lie  —  under  10  h.p ,  aa  u  u«ub1  In  electric  llchtini;  in 
America.  Moreover,  although  wttli  lower  frequency  tho 
traiislonnete  nuat  bo  iiicrea*Vd  in  eize,  the  InoreatMd  coat  ia 
not  in  nroportiou  to  the  lowering  in  frminenoy.  beeauM  we  oan 
nee  a  higher  induotion,  Mr.  Sleinmeti  boa  abown  that  the  toe* 
duo  to  hyiter»ij  rnnue  na  the  inrtucUon  [niaotl  to  the  power  1*6, 
and  It  ia  thii  loaa  whicli  muat  bo  kept  conitant  when  we  vary 
the  frequency.  I  deduce  from  thla  law  tho  tact  that  in  any 
tranaformer,  if  the  hyatcrceia  lou  la  kept  conatant,  ita  power 
of  doing  work  varlea  In  proportian  to  the  frequency  ralacd  to 
tbe  power  0'4  (but  It  la  prooalMy  nnwieo  to  increaeo  tho  indoctlon 
10  much  e«  to  aHturate  tbo  iron).  It  followa  that  when  we  double 
the  trequencv  we  itet  out  of  I  he  cmme  Iretiaformer  ISSonltiOf 
work  ineteati  of  t<X>,  If  tbo  frciiuency  were  quadrupled,  we 
aboold  (nt  ITI  uniu  ineleod  of  lOO.  I  have  been  informed 
bf  Ui.  William  Sta.nley.  jun.,  of  Pittaliold.  Mbbi.,  that  with- 
out the  oae  <>l  theory,  but  aimfjy  working  froio  bia  experience 
In  UMnufacturiog  and  t<ettng  trnnnformcni,  be  obtaina  almoat 
Identically  tho  aame  law  ;  and  I  have  got  mdependont  practical 
toeUmoDy  ia  ih*  aame  direction  from  other  mannfactutera.  It 
appear*,  tb*n,  that  there  cno  be  no  doubt  that  in  loworlnt;  the 
Aivammy  wf  ere  not  /■roporlionately  increaein);  the  co>t :  but 
A#Mw«aai«ljJmeymuMbe  iignliiedUal  tbecoit  of  tiauatormer* 
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tho  frequency  l>e  tcduood  to  onc-hnJf.  the  coet  ia  inoreaeed  about 
50  pur  oont.  Tho  lo»-«*t  price  which  haa  boon  auotod  for  Ur|n 
traaaformere  ie  3  G'.&lnt.  |ior  b one- power,  at  a  troqnency  of  iS 
perioda  per  Moond.  In  hnlviiic;  tbo  frequency  the  extra  coat 
woulil  tborefore  only  be  1  jfklor  per  horeo-power.  It  bococnea, 
then,  a  matter  of  enquiry  whether  the  beiieltle  to  be  d«rir«d 
by  lowering  the  frequency  in  such  a  proportion  would  ootn- 
penaata  for  the  extra  expenditure  aa  indicated.  I  am  thoroughly 
oonvinoed  that  tho  gain  la  far  in  oiceaa  of  thia  amount.  I 
■ball  have  occasion  lo  diacuaa  the  (upcrior  officdoacy  of  molora 
nt  low  frequency ;  end  in  moat  typaa  of  motmm  I  think  ft  tafe 
to  aay  that  in  pMaeing  from  *2  period*  CO  21  periode,  or  v*ryiiig 
the  fioquonoy  in  that  proportion,  we  have  it  nbi  of  »t  leaat  3  per 
cent,  in  the  offlcienoy  of  the  motura.  NeglecuncalloMthertlMlB- 
croaaod  value  of  the  notota  from  thia  oauae,  Uiere  te  3  per  owat. 
more  power  nt  our  diapoial.  which,  at  only  lOdol.  per  horee-pover 
per  Andiini.  would  amount  to  30  conte  per  onDUin,  or,  eapibiUeed 
nt  G  per  oent.,  repNMonl'  an  increaeod  value  of  6dal.  pec  borae- 
power  of  the  pUnl,  ni,'Hiii«t  whtoh  we  have  the  increaeod  coet  of 
tranaformora  -  only  I  TSdol,  It  appoare,  then,  pretty  cortjun  that, 
from  a  purely  coonomioal  coneldenition  oF  the  <iueetlOD,  a  lower 
frrt[uoncy  than  any  whidi  bea  hitheiito  been  adopted  La  advan. 
taeeoua. 

\Vitb  regard  to  the  loweat  limite  at  which  wo  oan  work,  linee 
our  liirbi'iee  have  baandaalRned  lo  revolve  at  2fiO  rovotutiona  per 
niinulo,  H  tH-o-|]oled  dynamo  — if  cuch  could  bo  aatiafaotorlly 
conetructed  -  would  give  a  frequency  of  41  perlode  per 
aeoood,  nnd  none  of  the  eynchronielng  or  uolyphea*  moton 
employed  at  dittotDnt  faetortea  could  run  at  a  biiiDer  speed  than 
21K>  rerolutiona.  I  am  not  aure  that  it  ia  tieairable  thwt  any 
moton  ahould  run  at  a  higher  apccd  than  tbia.  but  in  tin  few 
CMoe  whore  thia  uiufht  be  deelrahlo  tbo  use  of  bolin  would  be 
quite  natural  in  oriler  to  givo  the  higher  apood.  Wiib  a  four- 
poled  machine  wo  would  have  a  choice  of  epootla  at  UM  rovolu- 
tiona,  'iSO  nivoliitiqiitr,  and  any  aub-multiplo  of  theee  apetdo  j 
for  by  increnaing  the  number  of  piilea  in  tho  Diotor  tbo  epeed 
of  the  motor  can  be  reduced  ae  much  nb  we  pleaae.  With  WgbC 
palea  in  tho  generator,  tho  maniuium  speed  ia  1,000  revolatlone 
per  minute,  whii-h  ieiu  hi>!b  ii  >|>ced  aa  would  generally  bodcired 
III  connection  with  the  fnolories  aupplied  from  Niagara  I'Ulk. 
Thia  (requoncy  b  IG)  periods  per  second,  and  after  conaidennB 
ijie  three  polnta  —  aemely,  ooat  of  inuisfonnem,  aneed  of 
^QCbrooLiing  motor*,  end  ooavonience  in  tho  deaign  ei  lAe  gmte- 
rulor*  — I  came  to  the  oonelueion  I  hat.  Ki  far  na  motive  iwwer  waa 
ooncertied.  this  ia  the  frequency  which  woulil  be  inoet  favourable 
for  ate  at  Niagara  Falla. 

Another  indirect  advitnCage  of  uein^  a  low  frequency  is  of  a 
very  practical  nature,  and  lie*  in  iJie  fact  that  tbo  ordinAry 
rooliiiuouR  current  dyiiaiiiOH  of  any  alee  that  are  mad«  may  M 
u«cd  na  syiiolironieing  mulore  by  nieanit  of  (inm  aU*eh*d  to  tho 
commutator  bars  in  the  manner  which  ha*  beeo  above  deaorfbod. 
This  method  of  nltcring  and  working  a  direct-current  motor  M  aa 
lo  tni^M  it  suitable  for  an  allci  iinting  current  of  low  freqaeooy 
ha*  long  been  known  to  L-lcoiirii:iani>,  bu>,  the  atteotioo  of  UtOM 
who  are  not  experts  was  forcibly  dirocied  la  it  by  tho  macbinee 
aliown  by  Mr.  Schuckort  and  Dthor*  nt  tbo  Frankfort  KiliibitioM  ia 
IStll.  Owing  to  thi*  fact,  it  would  bo  poiniblo  for  any  manufac- 
turer con  necMd  with  our  Hiipply  aUtion  to  procure  a  motor  ollow 
frequency  of  any  niod«rat«|jow  or  liu  miLrlit  require  At  aday'*  notice, 
and  thia  ia  not  true  of  any  other  alluriiatitig  motor,  nor  in  it  trse 
of  0  higher  trequenoy 

But  the  meet  onvioua  ndiantago  of  low  frequency  ■■  the 
improved  efficiency  of  moton.  I  liavc  arrived  ut  tbi*  conduaioa 
from  my  own  ohjnrvntiona.  bat  I  find  it  confiniiod  oollatorelly. 
With  ayncbionlaing  motoia,  of  courao,  tho  fact  hoa  long  beoa 
thomuifh'y  Mtnbliiihod  tbut  tho  |>oi'fnrmnnce  la  very  much  im|>roved 
t>y  uiiin;;  low  frtupiimcioai  Again,  t.bniio  who  have  uwxl  tho  molora 
with  r<)tH tin L' lield  of  the  tWO-pliUHO  Or  llirH)  pbaan  ty^iti  have  all 
boon  obliged  to  rwluce  the  freqiioii«y  uf  tho  current  lo  get  the 
beet  raeune.  In  thin  connection  I  »m  pioseeil  to  be  able  lo  ahow 
a  diagFain  giving  aoms  t«it«  which  were  made  for  me  of  a  three- 
pboBc  motor  at  41  complete  perioda  per  aecond,  and  at  H  perlode 
por  second. 

U  will  be  noticed  that  nt  06  (icrinda  tho  maximum  olBcioncy  ia 
given  when  the  output  la  17  b.p  It  ia  then  8fi  per  oenl.,  and  the 
ethcioncy  at  41  gxnioda  |>or  acoond  nt  tlie  Mune  output  la  K7  per 
cent.  But  it  will  be  iioticeil  that  tbo  ellk-ioncy  nt  the  lattor 
Fretjiieiicy  goex  on  increaaing  until  tho  output  of  the  machine  ie 
I9i  h  p  .  when  the  elGcieucy  ri«v<  t<i  nearly  iJ8  per  oent.  Thus, 
by  loweiiufr  the  frequency  from  54)  to  41  perioda  per  aecond,  not 
only  had  tbo  output  of  tho  motor  been  inorDBatH.  IA  por  cent.. 
but  tho  cflioioiicy  bad  also  hcon  increased  3  per  coot-  It  la 
also  found  — which  ii  a  nialto'  of  tlio  ulrooat  importance— that 
In  every  aelf  atartlng  alternating  motor,  whether  multlphaae  or 
otherwiao,  tlio  olTnrt  nt  itartlng  la  increuacd  by  lowering  the 
frequency 

Agniii,  I  t1iid  that  tho  Ordinary  direct' current  motor  wltli  a 
laininiitcd  Held  wnrka  extremely  well  with  low  tre<)uenoy  ;  even 
without  lauiiiiMion  of  tho  liold  it  work*,  iliougli  nut  well.  I  have 
consullod  nearly  every  electriolan  u(  eiperionce  in  thia  direction 
whom  I  have  met  during  the  laat  year  or  two,  either  in  Europe  or 
America,  on  tbii  [»int,  anil  they  generally  agree  with  me  that  the 
facilitica  of  working  motors  of  whatever  kind  are  vary  much  greater 
with  a  low  frwiuoncy.  Lnat  year,  being  anare  that  I'rof.  Anthony 
hod  experimented  conaidernbly  in  the  dlroction  of  •erics-wound 
inotorti  with  lamlnnled  field,  I  naked  him  his  opinion,  and  he 
oiproaned  hlnuwlt  aa  followa : 

"  In  twpty  to  yoBt*  of  Auguat  ;t<i.  I  Iinvo  built  two  or  tliice  con- 
tin  uoua-cuireut  machine*  with  lamluated  lielde  to  rua  with  alter- 
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dating  cunente.  and  bavo  •nccocded  in  [iianin}{  motcra  o(  abapt 

h.p.    Aittally  from    tho   WontlngliouM   conosrUr,   whw   tM 

nonej  ia  noma  130   por  Moond.     Suoh   imall    mMlvlnai  run 

'  nlo«y  whara  th«  nlternaliona  do  not  «xe«ed  j5  p«r  Kcond. 

pin  uol,  M  tariu  I  bavo  t«*M(l,  Ihey  leem  to  nivo  an  output  fully 

I.  tijuBl  W  wbal  they  will  with  oontinuouii  curroni*.   Of  counc,  with 

I  hi|ili   rmiutiiicin  tho  aelf-iniluctimi  of  tbo  6etd   in  (Kalnst  their 

working,  but  at  right  per  nocanil   I  ahould  «ny  thnC   lorg*  motor* 

could  bo  tun  with  jicifact  «uci:4m." 

1  wiah  U>  repeat  that,  from  irhal  1  hat«  Men  in  the  wotluliop* 

of  uli  ndvnnocd  oloctrtctiuiii  in  tlia  lut  y«itr  ur  two,  I  ikui  oonlident 

thnt  in   tho  naar  fului'*  rinKle-phsM  alternutiogcurrant  molota. 

^ ■olf-nUirtlnu  on  full  load,  will  be  laritnly  ui>e<l :  and  there  is  aot 

fUwiligkUMt  doubt  that  ail  of  thoK  vork  far  bottw  with   low 

^fraqimolt*.      Ill   fact,   na   Mr.    Bruiib   onco    nid    to    mo    when 

I  wa»  disearaing  thin  mattor  with  him.  "Rnollv,  your  bout  plan 

would  bo  to  lottor  the  frequoney  no  much  that  'you  eat  a  dkract 

ourrent." 

Whilst  ipeaklnf!  of  low  fi«qii«t)cy  in  celation  tu  moUir«,  I  inu*l 
I  aay  that  I  have  much  sroat^r  boptw  uf  obtaining  a  good  com- 
^■Mtatinii  davioa  wtcli  alow  fr«qD«aoy  tban  with  a  hi^li  one  :  and 
rl  wtll  alao  st«W  that  I  haie  great  hopea  of  impartnnt  adi-Bniagsa 
ttoroing  to  as  from  the  iui-ention  of  mioh  a  cmnniutai.ina  appliance 
llrhloli  will  enable  ub  lo  furniih  ■traot-rnilway  roiiiFianic*.  electro- 
' mat»llutgi<>al  work),  and  other  oonaumeni  with  thodir«rt  cucrent 
without  the  uno  of  any  heavy  revolvinit  inacbiuery  at  tho  trane- 
forming  atation. 

1  am  nol  euro  that  it  oiigl'''  ^ol  to  b(>  tuid  that  the  greatwt 
kldvnntngo  of  Inw  fr^|uanuy  ie  in  conneation  uith  the  conduotors 
oied  for  trnn*iiii«»ioii,  and  in  the  pai'ta  of  tho  apparatu*  that 
Tequii«  hiifh  in«ulatiun.  When  a  high  frecjuonoy  ia  uaod  tharoaro 
cariain  dlllk'ultiuv  whi<;h  are  well  known.  The  fltat  of  thtao  has 
boon  strongly  oi^vd  by  Loid  Kolrm— namely,  that  when  ualng 
I  large  cond  uotors  an  altomating  curreni  of  high  (rei|iiuiicy  I«iidg  to 
eonline  itaeU  to  tho  oataida  of  ilia  eonductor,  tbuii  inorciwing  tlis 
total  ranrtMiceL  AtMnUon  waa  first  gHneruUy  ditectuil  to  tbix 
•ubjaot  by  tha  piwildantiHl  addn»  of  I'mf.  Hughea  l«  thin 
iDrtltntion.  A  aocoinl  diSicutty  ii  that  with  high  freqaDncy  tlie 
tmpodaiica  a4  tha  lins  duo  to  tho  mignotii?  tiold  iormed  between 
the  go  and  return  wiroa  may  amonnt  to  a  very  aenaible  i|iiaiiticy. 
Attention  haa  bwn  drawn  to  theao  matl«ni  by  Mr.  A.  E  hennelly. 
and  his  paper*  on  the  aubjoat  abould  bo  oatafully  aludiod.  Then. 
again,  with  high  (roquonny  there  Is  a  greater  l4indoncj  to 
diachnrgo  from  an  oloctrlllod  coiictuotor  into  Ibu  sir.  Thla  in<uiii> 
I  that  tho  inaulaUne  of  a  bara  ounduolor  ia  morw  difficult  wiUi  » 
hl^h  than  with  a  low  frequency.  Lodge  and  others  have  mnito 
thia  very  manifant  with  eiceptionaUy  high  frH[uencie«,  but  tbo 
truth  ol  tha  •tatement  ii  well  known  by  thoac  who  hare  eiperi- 
merited  ev«D  with  low  freqnoodoa.  Another  trouble  in  that, 
whoiievor  it  ia  naaewary  to  naa  aolld  inaulation,  a  c^unent  of  high 
tmiut'ooy  baa  a  gisat«v  tendency  to  Injure  the  inaulation,  Mr. 
Twin  baa  ahown  and  oiplainod  M>  clearly  tho  rapid  detecioration 
of  aolid  inaulation  by  curi^nta  of  anomioualy  hi^h  frdjuoiicy,  that 
~ra  Gotmot  fail  to  see  that  advanUge  Is  gained  by  uKing 
nrrsiitii  of  Ion  'roqaency.  Aiiothar  very  important  fact  f«  that 
'^iHth  low  frequency  we  are  lass  troubled  by  tha  oapacity  of  ciUilef. 
and  w?  have  law*  los*  ol  static  obarga  acoompanied  by  heating  of 
the  insulation.  Again,  the  serious  troubles  which  huve  been 
neonntared  at  l>apt(ord  and  elaowhere  owing  to  abnonnal  riaea 
f  aleotrio  iirwaurs  in  the  maini  aliovo  the  proaan re  generated  by 
Uie  dyniiinos,  due  to  the  teaonaot  offocl  produood  bj-  the  oapooity 
of  tho  cable  and  the  aelf -induction  of  tho  circuit,  may  l>o 
roduued  aa  muob  a*  wo  ploaoa  by  suffit^lontlT  lowering  tlin 
ijuemoy.  AH  those  facta  arc  tha  oxtilanation  of  nhat  lio*  brno 
borougfaly  eetebliahed  In  actual  practlee— namely,  that  there  are 
IdUBeuItiea  on  the  lino  whan  usintc  high  frvquenoias  which  l«nil  tu 
floss  of  power  and  to  daotriiotion  of  the  inaulation,  utkI  ibiit  tbt>s« 
difiicultiee  nr«  largely  mitigated,  if  not  entirely  obiialnl.  by 
raduotion  ot  tlie  trequeni.*y.  It  muit  alw  be  mmeinborul  that  if 
Vfl  reach  a  fr«(|uenOJ  aa  low  oa  Itl  peiioda  per  wcond,  any  indole 
Uon  in  neighbouring  telephone  dii^iiiti  la  utioily  innppicviublc  by 
tha  oar.  Finally,  afi  tddy  cuiicma  dlittiniib  nn  tbo  i.(|iiarcoi  iho 
frequency.  Having  now  atatod  aa  clearly  a*  I  can  what  Mcmcd  to 
me  the  pKncipal  auvnnlagat  of  Ioh'  froi|uaiicir,  I  will  place  on  tho 
otbor  aide  tho  diiaidvaQl«t;e«^ 

Bosides  the  ineraawd  eost  of  trsriKlunners,  there  is  one  tact 
which  ia  opt  at  finit  sight  to  imprenB  one  ai  nluiuet  fnlal  to  the 
omploymont  of  \'ery  low  frequency,  but  which  tortber  con- 
sideration KhoH-a  to  be  of  little  momoni  in  tho  case  of  Niagara 
Falla— this  is,  that  a  low  fiaiueiic^y  la  not  luitable  for  oloc-tric 
lighting  directly.  But  it  muat  bn  rflmomboroil  thnt  it  ia  decidedly 
luitferaDle  U>  use  a  dircnt  oummt  Foi-  arc  lamps,  and.  in  fact,  in 
Ihe  preaant  poaition  of  tho  art  in  Ainerloa  tt  would  be  almost  a 
necosaity.  TIcdco  tho  natural  inetbod  of  arc  lighting  would  be  to 
nee  tho  ■lloinating  currant  by  ineans  ol  »  motor  to  flriva  the  well- 
known  arc  lighting  macihinee.  In  the  course  of  the  work  at 
Niagara,  the  lirat  work  in  connection  with  arc  lighting  *biob  will 
bo  act  ULI  1*  tlia  lighting  of  BufTato.  At  present  this  >•  done  by 
toeons  of  staun-asigines,  developing  about  3.000  h  p..  and  driving 
•re  ll|^tlng  maofainea  of  the  lirunb.  ThomsoTi  Ilouflon.  and  Wood 
typas.  Tbara  oannot  be  a  doubt  that,  linnncially  and  pinctically, 
tlia  best  way  of  oonverting  thu  atntion  to  enable  ihoni  la  uac  the 
powar  from  Niagem  Falls  la  to  put  in  alloniatlng  itioton  in  tha 
i>lac«  of  the  iteam  enKines  ;  and  this  mil  bn  thocasaln  most  of 
the  towns  which  will  be  supplied  with  jiowor  (ram  Niagara  Fails. 

(To  bt  continued. > 
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wh«ro  {  and  q  art- the  wt'igliti'ol  the  two  liquids  in  the 
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laiK«,'   by   A,    E.   Konoeily,    Americao   Instttule   ol 
Eogineon,  Apail  IStb,  iSQX 


Prof.  A-  W.  HtioKER.  MA-,  K.R.S.,  preaidont,  in  tho  choir. 

Mr.  R   H.  Cole  wai>  oleatod  a  member  of  the  society. 

A)>a)H;r  'OntlieSeiMratlonof  Tbra*  LlqalilatirrraottoaalDle- 
lUlallOD.''  ti>  Prof  F.  It.  Boriell.M.A  ,  B  So  :  O  L,  Thomia.  BSo; 
ModPTor  Sydnoy  Toudb.  D.Sc  ,  F.  R.  S  wah  tciid  by  IVif  Voung. 
Aco«|itiiii;  <)ki  inniilu  ot-tuuiiid  by  F,  V>.  Fttaon  in  his  oxjionniontM 
on  tlic  ^'nr  ixliiiii  >u  (hi'  ciiiiqniiition  of  thn  dltitlllHlo  from  A  niintura 
of  tH'u  U(uiil-'  — vir,-,  Ihjit  l.lm  ivtnlive  qusntitiot  of  tha  two  sub- 
■tnni.>ui>  in  th>-  vujxiiir  ;il  Hiiy  inrliint  ate  pioportional  lo  the  Heights 
of  the  BubatuiK^uB  in  the  still  multiplied  by  the  ratio  uf  thoir 
vapour  preeeureti— the  authors  write  Brown's  equation  in  the  (orm 

rfij  V 

still,  and  I-  the  ratio  ot  their  raiioiir  |kn)Hunt«.  Taking  <  as 
coii»l«nl,  the  above  oqustlon  is  int«grat«d,  and  from  Uie  re- 
aulting  cxuiuwionB  Curves  ai'o  plotted  showing  the  changes 
in  composition  that  take  ulaco  during  the  distillation.  Assuming 
that    a    similar   Uw  bolus   for  threo  liquids,  .4,  B,  and  C — vix,, 

'  "^s  J  1^  .=  1  ^,  the  oompoaition  of  the  dietiUata  at  any 
a   i        b    II        e    i 

instant  is  calanlHtcd.  Taking  o  —  4,  b  =  3,  and  c  =  1  (numbers 
nearly  proportional  to  the  vapour  prassurea  of  methyl,  ethvl.  and 
projiyl  apotatc;),  numerous  curves  are  plotted,  showing  the  pro- 
gie^fl  of  the  ^paralioTi  at  virioufi  AtAges  of  fiat-tionation-  These 
curves  show  distinctly  that  although  fractions  containing  Urge 
proportions  of  the  liquids  A  and  C,  of  lowest  and  highest  boiling 
(KjinU  resiieotively,  can  be  easily  seimratod,  the  middle  sub- 
stance, B,  is  much  iiioru  difficult  to  obtain  in  a  state  of  uurity. 
Consiiteiation  ot  these  curves  led  tha  authors  to  see  that  by 
oarrying  out  the  fraetionation"  in  a  particular  way,  it  woa 
poasiblo  lo  separate  the  mixture  into  two  portions— one  con- 
taining only  A  and  B,  and  the  other  B  and  ('.  Th«se  mixtures 
ol  two  liquids  could  then  be  fractionated  in  the  usual  nionnor. 
This  process  v*as  carried  out  on  a  mixture  ot  methyl,  ethyl,  and 

Siropyl  ncetAtes  tlie  rtaulta  of  which  ore  given  in  eonaUarabla 
stall  in  tho  [ia|i«r  Tlin  reinarkabl«  a^n-aaiiient  between  tlia  den- 
sitiea  ol  the  otbyt  iii.'i<tato4  ublained  ^es|>ecti^  ely  from  the  mixtures 
(A  and  B)  and  (B  anil  C),  us  well  lu  the  fuet  that  the  deositien  of 
the  ■eparated  liquids  were  the  eamo  oa  before  the  miiing,  show 
oonclusively  that  the  method  employed  was  highly  succeesful. 
Fret.  Bauaaaay  said  tho  paper  was  a  moat  valuable  one,  and  would 
bo  a  great  aid  to  chemists.  DiatlUations  were  oeually  carried  out 
by  ni«ro  "  rule  ot  thumb,"  with  the  raault  that  absolutely  pure 
tiquiiU  could  rarely  be  obtained.  The  PraaMaoteiKiuired  whether 
curies  rBj'rcKSdting  the  progress  oldisl  illation  could  Ijo  cotiB  true  ted 
from  tho  very  oomplete experiments  mode,  and  ao  lust  tbeaaaumod 
law.  Prof.  Vonsg  thought  thia  not  pOBsibtefrom  the  numbors 
oblniiiHl.     To  tent  the  law  In  thia  way  would  bo  very  laborloua. 

A  "Not*  on  tbo  Ganorallsattona  of  Tan  der  Wajila's  ReBartflog 
*  CerrcspondlDB  '  Temporaluroa.  Prooauroa,  and  Volumes."  was 
read  by  Prof.  h.  yoan(.  In  Novouiber,  IS'.H.  iIip  iiulhu  iriwl  a 
liftjicr  on  tho  lamo  subject  {Philomphi ■:••.'  Mn'jn-.u:',  Kiiiiniary, 
1HII2).  and  gave  IbecrlllcHl  molecular  voluiiio"  uf  "ume  \'2  sub- 
>iiHtioi»  Ik*  c.ulculiit«d  by  M  Mntlilaii.  Since  then,  a  few  small 
Crioix  linve  liecii  Teiuml  in  (lie  c«teulHtion,  and  the  author's 
coiiKtl'.-il  vriluw  lire  now  given.  The  vapmir  presBUius,  molct'ular 
lohimeF.  (knd  critii'al  consliintsot  10  eaters  (inelliyl  formate,  acetate. 
pr'i)iiunute.  butyrnle,  and  Uubutyrat«:  ethyl  formate,  acetate,  and 
piopioiiaie  :  and  propyl  formataand  aoetate]  have  recently  been 
detormined  iTrotitibjiioHt  Chemical  Society,  vol.  liiii,,  jMige  I  I'Jl), 
In  the  present  {luiiei  tlie  absolute  temperature  and  voluinaa  of 
the  1'2  vubttances  are  elvon  in  terms  of  their  critical  constnnta, 
and  tables  given  thowin^  respectively  the  ratio  of  boiling  |Mints 
Inlis  Leinps.)  at  eoi'rirs|iondmg  praMurea  to  stuolnle  critical 
leinpernturet,  the  ratios  of  votiiniea  ol  liijuid  at  conesponding 
pleasures  to  the  crlTli^Hl  voiufjies,  and  ratio"  ol  volumes  of  aatU' 
iHiuil  viqiour  Ht  rones |)u IX ling  pressures  to  critical  vulumea,  for 
the  liHlogeii  derivatives  ol  beniene,  benu<ne.  carbon  ti'traehlorido, 
stannic  chloride,  at  her :  methyl,  ethyl  and  propyl  alcohols,  and 
acetic  iiL-iiL  ;  and  thu  extreme  values  for  the  10  eaters  previously 
m^tilionc<-l.  ^^'hilBt  ahowing  fair  agroffment  with  each  other,  the 
diiToroncca  between  them  exceed  errors  of  cl|Joriment.  The  ratloa 
nlao  iiidicnto  that  the  subtitnncet  can  be  arraiifod  In  tour  granpa, 
thuB  tending  to  show  that  molecular  weight  and  chemical 
conatitutlon  have  some  Influence  on  the  results.  The  dilferencfM 
found  would  probably  retult  from  the  presonce  ot  oomplex 
moleculo  trnchas  are  known  To  exist  in  acetic  acid.      If  Van  der 

WasJs's  genor&lisatious  were  strictly  true,  the  ratios  -    -     at    tho 

critical  point  should  bo  constant  tor  all  substances,  a«  also  the 
ratio,  L,  of  tho  actual  to  tha  Uiaoreliaal  density  {for  ■  perfeot 

gas)  at  the  critical  |»int.  On  comparing  these  quantities,  only  u 
rough  approximation  is  found,  but  the  grouping  of  the  compounds 
i*  again  wall  uinrked.  Prof,  Samaay  whs  not  sure  that  the 
existenea  ol  complaia*  would  ulter  llie  molecular  ^alume  in  the 
liquid  etato,  lor  liquids  seem  very  uompact.  Experiments  on 
tlie  siirlsioe  energy  of  liquids  had  proved  that  complex  moleculeado 
exipt  in  the  alcohols  and  acetic  acid.  Dr.  Young's  cuncluBionn  wore 
tharoforc  twniirmed  by  aspoKmonta  ot  an  entirely  diffoicnt  nature. 
PrgC  Uersobfll  wh  gndfiad  to  sea  Tan  der  Wuata'n  ilieorv  ao  Well 
borne  out  in  hqaida.  and  koped  to  see  it  eiteodod  to  aolida.  The 
r««ent  [cueaichoa  ot  Prof.  Itoborla'Anateii  on  alloy*  socmad  to 
point  in  this  difocllon.    Mt.  K«f  an  said  KohcaUt  lyiun^is^  ^ 
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ei«rt  )in  inllncnoe  on  the  prapMttw  of  MubabuicD.  aa  liwl  bven 
abowti  by  IVof.  Tlioriie'*  viscin'ty  Bxperimwt*.  Van  dor  WanU'i 
genoiKtwatiims  •houM,  therefore,  be  looked  nt  Irom  a  rhoiniful  lU 
well  u  K  phjr*iekl  potiit  of  viBic.  Tbc  Praal4*Dt  thouebt  cho 
niiinber*  brouj[l>t  fonraril  ahowei)  fair  ngnienMnt.  ci>|>ocially  when 
It  wu  rci&oniberDd  thuc  Vun  dot  Wiuili  look  noaccnunC  of  r«m]i1tix 
moloculc*.  Contnvij  to  I'riif  Raiiiui}', tin  would  t)itli»r«xp«ctafr|[nt> 
gallon  to  atfnrt  Ihn  nii>l(«iiiljtr  vo1iiiii<i«  i'l  tbu  lifguid  fitiit«i,  for  only 
•bout  an«-flftb  i-lt«  •|iit<-e  him  iiii|ii>u«tsi)  to  b«  ourapled  by  iiisM«r. 
On  Lh«  other  IihiuI.  tl1•^  ivUlivcly  Rn&ll  oonlmcliun  of  liquids  un 
cooling  'Iiil  noliUfjport  this  rie-n. 

"An  IsalnuBaBt  for  Drawing  Conio  SaoUooa  "  wiu  exhibUed 
■nd  d«>>crib«]  by  Hr  J.  Olllotl,  B.A.  Ttii*  conaUta  ofai>|iindlD 
inclined  to  a  filnne  bakid.  and  a  tubo  fixed  to  the  F|jiiidla  at  an 
■ngla.  A  pencil,  wtiicli  luiuca  tlirough  tlm  tube,  ttacm'  out  a  cnna 
lit  apooe  oa  the  iiiindlfi  i*  turned,  and  on  ■l><link£  lb«  (Hiiic-il  rlirniiKb 
tha  tube  an  B«  M  lM*p  Ita  polrit  Ht^HltiM  tb«  |>lAn«.  tliv  [K>iiit,  ii-a<.<cri 
out  acoriio,  thcMCtlonol  lh*vv'iii  miuie  by  lliHjiIaii^ot  lb»  lioartl. 
A  circle.  *llf|Mak  patahola,  or  F>3'|isrboiii  oa'i  bv  draun  dccutilin;! 
to  ibe  inolinsUon  al  (Jia  apindlo  tii  l)ie  buunl  PT»t.  Banrl«l  «aid 
k  aimilar  inatrumoiil  hitd  umii  ilcat^i  ibol  in  aii  Anibiaii  iiioiiUBcript 
1,000  yean  old.  nnd  hml  bvcn  ind<.')iDiideiillv  ieiiivriit«d  by  both  n 
ftennan  and  OiH  Jiiilian  niiillir-iiiiiicinn.  iJo  clioii(;hi  the  fact  of 
the  aiipic  between  the  ■piildlo  and  the  t^ubc  In  XI  r.  I.lllnil'n  iimtrii- 
mcnt  not  boiii);  ndjiulablc.  wiu  a  diwulvantajre.  Mr.  tnwarda  and 
Prof  Heraoliel  nlao  look  |<ni'l  in  the  ditcniulon,  to  which  Mr. 
Olllolt  ii'iibod- 


ELECTRIC  LIGHTING  AT  KENSINGTON. 

We  have  betora  referred  to  the  re^iorl  of  Major-Ceneral  Webber 
Hiul  Mr.  I'hili^i  Moniun  to  the  IC!o(.'tm-  Lit;ht  ConiiDitlee  of  the 
K(<iiaiu^toii  Vexlry,  but  wo  think  ibst  a  (lorLiou.  at  any  rule,  of 
Ihia  report  ia  of  cousideritblo  iiitereel  to  ainny  toonl  autboritiei 
who  hai'e  to  deal  with  Iho  ({etcing  rid  of  bouae  refuae  na  irell  aa 
U){bliii|t  quealiona.  At  the  present  lime  Konainttton  hna  to  imv  a 
lArge  aum  to  get  tid  of  certain  rofuae.  hniico  in  n,  to[Kirl  of  ciiis 
kind  the  i|ucaliDn  woa  coFtjiln  to  srlan  whelber  the  doatructlon  of 
rotUBO  and  the  ^noduetion  of  lltiht  could  not  bo  mirlcd  on  at  the 
tama  lima  Tbc  ropoct  ilitlrJ  ihnt  in  tlie  ditCiic-1  tliortmro  piohnbly 
by  tfala  tlmn  noarly  one  bundr4Ml  thouiwiid  8  c.)>,  liiiii|»  (runnei'teil 
with  the  four  (roneraUo^  vlntionH.  The  comiiuniea  in  l.bu  ilixtrict 
have  CApit.il  imoit^id  li>ovor  three  hundred  thoussnd  iKiiinilg,  Thu 
rvgiort.  ri)MMii|ur>.  limt,  the  advi>abilily  and  practicability  -  (turn  an 
eeunoiiiic  |R>int  uf  view — of  coniumio);  the  tefuae  of  the  pariah  to 
prodiii-eelectriottl  energy.  To  oblnin  information  u|>on  Lhia  point 
the  deatruclor  fnnwooa  at  Kid  acre -attaeC,  (.onla.  wnrn  liillcd, 
which  fnmacca  doal  wltli  about  'H.HOO  Utaa  at  refiiao  (xir  ai>niiiii, 
working  three  ahifta  a  day,  each  of  affilit  hourH.  Thefnilliorx  hitvo 
•dotiled  "  the  tcporla  of  the  u«e  of  refow  nl  lllniiiui-hnni  for'  yro- 
du<^tit;  ■leaiii  — MHiiivly,  llua  in  pritotice  lib.  of  tediiteHill  «vii|io 
rale  I'TSlb,  uf  water— thp'.^.<lf>0  tons  of  rofiiBB  n'.  Leeds  vhuuld  be 
able  to  evBiiorate  44,750  tuna  ol  water,  workinfc  tix  davit  a  week, 
which  al  SSlb.  per  iDdicalod  honepower,  K'^'ea  in  7,(8S  hour* 
630  b.p.  at  one  time,  thua  quite  eonbrnninK  the  auperinlendont'a 
•tatAinenta  ua  to  the  practical  colorific  (aluo  of  the  Leoda  refuaa 
Tbie  reaolt  la  obtained  under  unfaiourablo  condition*,  an  the  fluoa, 
owing  tiO  Iho  prcvioua  exiatenoe  of  the  chimney  atack,  are  not 
deii||Dad  aa  favourably  for  (he  ntlltaallon  of  the  driiu|rbt,  etc  .  an 
they  nii(;ht  ocherwlae  lime  been,  and  oa  tb*  refiii^ie  uiiTi«iiiRie<l 
coiitAtna  (|ulla  one>i>iiu«nth  inora  market  refuee than  theavernf-H 
from  bouaea  *uch  m  tbora  in  Kenninttton." 

The  Mcond  point  conriiiered  sua  a*  to  the  adviwibitity  and 
praclicability  (roin  on  er>nomi(.-ul  point  of  rieir  of  utiliain^  any. 
and  if  RO,  which  of  the  Veatry'a  irbarvca  or  dep6ta  for  the  otectiou 
of  ireneralin);  Btaliune  or  other  worka. 

The  following;  eetinialc  ia  i^iven  on  thia  jioint  :  Our  ealimatc  of 
the  outlay  required  for  the  dcatnictot*,  with  the  land  and  bulld- 
InuB,  but  eicluaiva  of  the  olecLrical  ({enerating  oiiniiinicnt  and 
bollota,  la  aa  followa  : 

Ueelnctor' house,  with  12  doatruetow  CDin|>Ieto, 
with  forced  draught,  lluea.  bypnaa.  etc..  in- 
eludtog  coal  of  DatTeidam  to  exclude  cauaJ 
water,  ate „ £6,000 

Shop sao 

Chimney  *haf I , 760 

Freehold  \  nlue  of  altv „ l.;00 

M.aio 

Boiler  roof  and  Hues TOO 

Elealriio  tiKhbetsUoD  buUdinn ilLlOO 

^^     S,800 

£1 1  .IW) 

If  electric  li^ht  ia  excluded  entirely  and  the  aite  ia  occupied  by 
what  ia  required  for  dealmction  of  rcdoaa  only,  thia  figure  wilt  bo 
reduced  to  .  jEH.IDH) 

I(  it  ia  uaod  for  an  ordinary  oleclrte  light  alatlon  without  any 
meaxia  of  dcatruolion  of  refuse,  Ihle  Ajcure  would  be  leduoed 
to  £C,»NO 

If  either  of  the  two  alteinatlvea  wiui  adopted  the  atte  would 
aflord  eiMce  for  an  exlonaion  of  plunl ;  but  if  Ihe  t««  proceaac* 
are  ooRibincd,  the  whole  idte  ta  fully  takeu  up  at  ouoe,  a«  noaiTlbed 
In  paragraph  10. 

Thirdly,  "  Aa  to  the  adrantMffe*  whioh  it  ia  lugfieeted  or  oan  be 

tfaown  would  MCrae  to  tha  ooneuonere  and  rat«>payots  generally  by 

Vmlry  anderlAklng  the  aapplv  uf  electricity  for  public  and  prirale 

purfotm  ihr»ugho\>%  the  whole  or  any  part  of  the  pariah." 

A*  »Iivdy  tUud,  m  Wiow  ire  are  right  in  n^[ardiDg  the 


queatjoii  of  the  Veelry  becoming  undortakerw  tor  the  aupply  of 
oloctiidty  in  competition  with  the  eiiatini;  supply  coiii|)Anlw 
within  the  arena  allotted  to  them  oa  one  which  ia  not  at  yresent 
rlpo  for  conaidcratlon.  aa  It  opens  up  (|U«aliona  of  demand, 
aupply,  and  prottlable  expenditure  of  eaptlal  of  a  *ery  compU- 
oaled  nnturu. 

It  seeinv  desirable  »t  thiH  alHire  of  our  report  to  lomiad  tha 
Vestry  that  in  the  lasl  live  years  the  dietribatton  of  electHca) 
enerfty  both  (or  litrht  and  power,  in  towns  all  o*er  the  world, 
hai  reached  a  |»aition  of  practical  applioation  as  an  Industry, 
not  only  oa  n  public  nccoHit,y,  but  also  aa  a  remunerative 
invcaCment  not  far  behind  that  which  bna  boon  attained  by  ita 
ntdvr  Maroia— naiiiflly.  the  aupplytng  of  ^ns  and  water.  In  ot^ar 
worda,  I. hilt  it  In  wnll  ndvAiiced  into  its  period  of  ndolosocnoe,  And 
itiHt  hI!  'be  cunditiunx  which  are  m:[uir4<d  to  make  it  pay  are 
(horuu^hly  underitood. 

The  unticipationa  during  the  enrly  history  of  oleetric  lijrhllnK  In 
this  country  oa  to  Im  general  niloplioii  have  been  disappotnt«d 
bocuuiio  of  thair  exa^Tlferation  ;  but  oatimntoa  mode  lO  ye&re 
a|fo  of  the  probable  demand  in  roaidential  diatricta  of  London, 
biucd  on  one  privnto  houiic  in  thicn  uain);  the  li)iht  within 
five  yfAty  of  xtMrtiitt;  to  aupply  current,  haiii  boon  more  than 
folrilloit-  There  Kre  nmi^oiiit  why  auch  mi  «altmal«  hnxd  on  one 
bouHC  in  four  as  reifnrilH  the  diainol  with  which  It  la  (iropoacd  to 
rical  hIiouUI  nut  be  again  excttwito.  iu  r\a\e  of  the  (act  tfial  In  the 
Ulloi  the  average  ratable  value  o(  the  property  ia  maab  below 
that  of  other  parte  of  Kenaingtoii. 

Thej  ore  na  followa  ;  (i)  It  in  toand  that  the  wiring  of  exiaUng 
houaoa  for  Ihe  electric  light  ia  not  often  done  except  whcai  Um 
occupation  chantco^.  The  owner  he*  Icm  iiiducciiiont  to  wire  hia 
houaea  when  once  tliey  are  let.  and  thn  tenant,  (or  a  term,  will 
rarely  Incur  the  outlay  on  a  hoiiM  not  hia  own.  Shorter  leaora  of 
occupation  entiuliogmore  frcouent  ohang^iol  oocuiiier*,  which  ia 
the  caaa  in  the  less  wealtliy  dialnoto,  should  therefore  irlvo  more 
frequently  n««d  and  opportunity  to  carry  out  wiring,  t^)  Wiring 
and  lilting  are  costing  SO  ))er  cent,  leas  than  they  did  dte 
years  a^o.  Tbi*  applies  ea|iccially  to  fitttOKa.  For  ioatonoe,  a 
(rood  ^^U-lisht  diatribution- board  can  bo  now  procured  for  about 
ISa.  instead  of  former  prices  vnryinjc  bctwoon  £2  and  £>i.  (f)  £x- 
cellent  energy  mctcra  aatiafactory  to  the  Board  of  Trade  will  BOOD 
be  anid  (or  leaa  than  SOa.  (dI)  Incandeecenl  Umpa  will  ahortly  be 
•nlil  (or  Is  3il.  new,  and  be  r«|inirnhle  for  6cl.  mch,  anil  tbfue  can 
be  nu  doubt  that  a  grMter  ollicieix'y  of  thu  liliimunt  will  ore  long 
be  provided,  so  that  the  same  light  will  be  yielded  with  a  lees  ood- 
aumption  of  current  than  now.  If.  in  addition,  tbo  Vcetry  con, 
without  incurring  a  loaH  sell  current  for  5(d.  a  Board  of  Trade 
unir,  which  la  equivalent  to  IB  candle  gnaat^a.  Id.  per  l.OOOcabie 
fret  in  the  ordinary  burner*,  the  romlitionn  for  biinglnc  thia  illumi. 
nant  within  tlie  reach  ol  nil  who  now  uae  gaa  are  obtained,  and 
ilic  rrinauinora  will  reap  beabJee  all  the  advanti^cee  h>  health  and 
comfort,  economy  and  safety  reoognieed  oa  oooompanying  the  use 
of  electricity. 

Aa  agniDst  the  above  inducanents  to  an  extendon  of  Uie  laee  of 
electric  light  into  luch  diatricta  baaed  on  the  usual  oondiUon, 
which  naturally  influencca  nn  electric  light  aiipply  company — 
namely,  that  it  ia  nn  illuminanl  only  nccoasiblo  to  the  a^oalthy — we 
havn  compiled  the  followitikf  tables,  which  divide  the  onatom 
bntwccn  priMite  housca  »nd  sliop*,  and  which  aim  aubdlvldo  the 
same  in  t;rou|«  accordini;  to  ratink>,  »o  that  the  propottion  ol  eMsh 
kind  ill  each  electric  light  district  may  be  i>een  at  a  glanoe.  Thaee 
IljfureH  hIiow  oleiirly  the  preponderance  of  the  number  of  houtW 
nml  aliopH  Ht  the  lower  ratings  in  IMstricta  1  and  3  aa  compared 
with  the  others. 

T\»ij/.  ahowliy;  tho  l>ocimM  Proportion  to  the  Whole  Number  in 

IJfOupaaccordingto  KittiiiK  in  each  District. 

Priralt  Umisai. 


« 


4 


Diatricta 

1  and  2 

3 

4and«  

8 .... 


£50. 


-5tl(> 
■101 
■039 
■5ffl5 


1000 


£100. 


-X)l 
'Jll 
■110 
■S5N 


1000 


£l5a        £M0. 


■129 
-SK.1 
■170 

-418 


1-000 


■0.T2 
■206 
■S37 
■42S 


1-000 


Over£2S0. 


■010 
-16fi 
MM 
•360 


l-ooo 


Shoji*. 


1  andS. 

3 

•631 
•174 
DM 

■147 

■S8l 
-208 
'149 
■210 

■178 
•219 
■2B4 

-»oe 

■07» 
■174 
■«» 
■S20 

■087 

•no 

•fiU 

6... 

■210 

i-ooo 

■■ouo 

liWO 

1-000 

1-000 

The  areas  under  consideration  are  shown  by  the  map  wfaiob  Is 

atleebad  to  thia  report,  and  include  about  th  ree-oleventha  o(  the 
puriih,  and  tie  to  the  north  of  CxbridKeroad.  Lad  broke-grove, 
and  Archer- street.  Their  lengih  toiccthor  ia  approxioMtely 
!U  miles  from  north  to  south,  and  JH  furkinss  from  coat  and  west. 
Ttie  foUowinic  atroole  and  poitlona  of  atrcct*  that  we  have  sek«t«d 
and  propose  should  bo  dealt  with  firat  are  coloured  on  the  in^>, 
and  are  eeloctcd  oa  those  In  which  n  dcninnd  under  the  conditions 
wv  have  mentioned  may  be  fairly  expeoled:  Baasetl.roaid, 
Blenheim -crcM^ent,  (.'ambridi:e-g]itdi>n(>,  Colville  aqaar^  Colvdle- 
letracv,  I'larendun-road.  Elgin  cieecent.  Led  broke  gardens.  L*d 
brake-grore.road,     Ladbroke-grovo,    liancsntarnMa    (part  of)> 
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[  LaaitoriW-nMid,   LuMdowoe-erMoeiU,   Norland  iquare.    Oxfonl- 

'  BndMM^  Portoballo-itMd  (mrt  of),   PowU-iquftro.   Koyol-crwc«iil, 

'  Bt.  C})nrlBa>w|uu«,'8t.   Uark'a-rMd,  Vxbri<lf[*-road.     Tho  total 

iBnUth  of  (treeC  in  wUcb  msliM  ■honld  b«  Uld  alonz  both  ■iilo*  In 

itboiit  4  0  ii>tl«H,  swl  utong  oo«  aide  only  i«tiboal  I'f  tnllM.    ToUil, 

nbocil  nix  miloe  of  ntroot, 

Id  tbo  following  lUt  o[  totalii  the  ihona  rniil  private  lioiuei  in 
thoM  utrcotd  kre  attain  dbUnaiiUliocI  aad  uroupod.  and  und«r  no 
■•Uiiuitool  Ihn  «aiDb«r  el  )I|[ht«oAcli  niiKlit  beoxjiocud  uroqairo 
t  po«Mbl«  UiUl  of  40,390  Sep.  inoauidMCOnt  lainiw  that  inaj-  bo 
OV«iita*Uy  ui*tttlled.  in  obUin«d  ; 

ffoiuu. 

S04  un<l«r   £50  ntiog.  o«ch    10  light* 8.010 

T7S     „     £100      „         „      20      „    I8.4«0 

888     ..     £1B0      „        „      as     „    10,115 

ae     .,     £250     „         „      W      2,280 

6  ovor  £260     „        „     100      „    flOO 

30,49& 

Shopg. 

:i5  under   £S0  ratios,  OAch    15  lishta 375 

117     ,.     £100     „         „      SO     8,510 

69      „      £130      „  ,.       aO      „     2.930 

u    ,.    £2fio    „      „    M    „   i,aeo 

13  ovor  £2H)     „         „     IBO     1,800 

9,sm 

Total  40.;«» 

be  nnalyriii  of  tho  abovo  from  motropolitan  and  otlior«i))«r[. 
(and  roiulM,  aim)  In  viow  of  tho  incrcoaod  opportunitioa  and 
■nduoeinoiita  wo  bav*  montlonod.  permit  an  otlmato  of  tho  pro- 
bnblo  number  of  lightii  tbat  will  ba  Joined  up  durin);  tho  first  throe 
yearn  at : 

One-fourth  of    30.49«^7.e-i3 
Onethird  of         9,3S5  =  3,298 

10,021 

Of  tlieBO  we  oalculate  that  in  housea  lthi>  =  S.445.  aud  in  «hu|iB 
|th(i  =  2,826,  will  bo  in  ute  at  one  time,  giving  a  wliil  for  which 
plant  ahoutd  be  provided  of=H.2Tl. 

ThoM  flicui'M  indlmto  Ihnt  tJie  raiDimum  capacity  of  tho  inatal- 

lation  lo  b*  put  io  Inuid  for  the  wujiply  of  private  lijchtlnj;  ahnuld 

b«  tor  8,fi00  8*c.p.  lainpe  in  uasnt  one  time,  which  at  :)3  waiu>  iwr 

'  lamp  at  the  lerminaLi.  and  3S  at  the  cMlion.  recjuire*  n  plant  that 

without  BjurcB  should  have  a  capacity  of  output  of  300  kilowutUi, 

For  public  lighting  of  main  thorouKhfam  ivro  rouUaare  plainly 
indicaiod  on  capable  In  tho  fir«l  inat«DOC  of  bcinK  ■uppliod  from  a 
Mtaticin  at  Kcn*a1  Whnrf—namelT,  6ft,  Ijulhi(>k<>  giovn  nnd  Ijiii- 
broko-i|[rovB-ro»t!.1yinK  north  and  "Ooth.  and  iwciind,  the  Uibridno 
rooil  from  Norland  roiul  on  the  we«t  to  KoiiatnicCon  Oardon*  Oi>  the 
•Mat— the  united  length  of  IboroughliLrs  beinc  about  S^  ml\(m.  Ah 
ngpnb.thi*  Bcrvice  of  public  liglitinK,  it  the  Vettry  ilevireo  to 
(UMrtafcait.  and  on  economical  grounds  there  are  good  reasons 
why  thoy  ahould  do  «>.  thorc  aio  no  difHcaltieo  and  it  can  be  done 
in  conjunction  with  tho  privaM  iiappljr  tn  IMttrioU  I  and  2,  and 
independent  of  tho  prirjtc  liirhtli.g  in  part  o(  Diitriet  No,  .1  now 
MTTM  \»y  tbe  Nottint;  Iliil  Electric  Light  Oompany.  ThiM 
2^  mUee,  Msaailn^  that  arc  Inropa  giving  the  aonw  light  an  thoM 
nstd  in  the  City  ot  London,  ere  •mployad,  and  that  theee  are 
planed  at  on  averase  of  about  TO  yMda  atMrt,  or  '3i  to  Uie  mfle, 
Will  require  about  03  hilowalte,  raising  the  total  oupuoity  of  tho 
it&tion  to  be  first  eciuippcd  to  363  kilowatle  without  apaios. 

Including  f  parol,  therefore,  wo  aro  of  opinion  that  tho  eiiuip- 
ment  of  the  atalioo  avuUble  for  dhrtribution  ahould  not  bo  le« 
thanA00o.hp. 

In  ottlmatlng  the  ca«t  of  an  inntalUtlon  mriteni  of  the  aboie' 
named  aii«.  It  u  usukI  to  name  a  figure  par  elMlrioal  horee  (lOwer 
whidi  will  oover  everythint;,  and  in  this  com  we  eetlmate  that 
S^re  at  £75,  whiob.  for  500  e.h  p,  givM  C37.50O.  Fallowing  the 
■amo  KyBlen,  and  tokiog  into  conaideration  the  extended  area  ovor 
which  *npply  ho*  CO  bo  gi<<-on,  thU  total  divide*  il«elt  u  followo  ; 

Ifi  per  cent,  for  land  and  buildinga    £!i,250 

30  par  oont.  for  tho  o(|uipmcnt  of  tho  station 11  ^0 

40  pec  oont,  for  tho  work  in  tho  stroota 15.000 

8  net  cent,  foi-  contingoneica  (inclndin|{  provUian  to  cover 

loeMw  while  finit  running  Itio  i><ip|>ly,  «ny,  for  one  year).      3,000 

£37.600 
But  in  thl*  CAM  the  IWm  for  land  and  building*  may  be  reduned, 
and  it  would  be  aafe,  owing  to  tbe  fool  that  iTio  fuel  anil  atohing 
will  not  bo  e  ehnrge  on  the  elootrio  generation,  aim  to  reduce  the 
alimate  of  contingonciee  by  £1.000. 

Our  oatimatca  under  the  circumitance*  may  then  be  taken  a« 
fotlowa  : 

Uertractor,  landtChhiiney,  Ot«.  £H.S30 

Electric  light  bnildlnge,  et« 2.S00 

Eqalpmeatol  the  elcctiio  light  ftoilon,  Inclndleg  boHer*.     11,'JSO 

Platrlbultoo,  oto. IG.OOO 

ConllnKeaoleB „ „ SiOOO 

£39,730 
of  which  £.11,0SI  ia  required  for  oleolrio  light. 

ThU  etpcndltor«  oo  electric    light    may   bo  allotted   In   the 
loUowiag  ]iroportion*  to  public  and  private  itghtlng— vii. : 
Oneeixih   Co   public  =    £5,1'S 
Five-Mxtha  to  prtvat«=    Sti,87ft 

ToUl    £31.TO0 

The  oaoiul  d)Ux«i  on  the  debtor  and  creditor  aidet  lor  the 


electric  lighting  alone,  without  combining  it  irttb  ttie  deetnotion 
of  r«f  u»o,  are  aa  follOWR  : 

Dthlnr. 

Interest  and  rcdorantion  at  4f  per  cent^  oq  £31.000    £1,395 

Worka  coat  at  2  Mi-  on  253,024  anica,  made  for  public  end 

private  lighting 3,110 

Office  and  manogDment  and  oollecUon BOO 

Uepreciatiun , <,,ih>...        tl33 

Attondanoe  and  trimming  63  ore  Uai|ia 300 

£6,137 
Omtilor. 
Value  of  iS3,m  units,  12  unite  lo  each  prirato  tamp  and 
24  unit!  to  each  aho|>  lumu  per  annum  nearly  S^d.  a  unit  £4,577 

Value  of  fi:i  arc  lainp<  (nominal  2,000  cp.)  at  £30   1,980 

Hoblic  giw  Um|i«  dlacontinuod 300 

£8,137 
showing  that  if  sold  at  cuet  prioe  to  the  Veetry,  8)d.  a  DnJt  would 
have  lo  be  charged  for  the  eltclricity. 

Tho  following  IB  a  similar  statemeot  for  the  deetruction  of  refuae 
alono : 

th'tor. 

Si  pcr«!nt.  on  l'8, 680— cost  ofdetitruoCor £390 

Depreciation  and  roiiairs  3|  per  cent. 304 

Sufierln  tend  once  working,  £20  a  weak   ,. 1,040 

v'linkor,  iflicf.  etc..   tonialnlng  on   25,000  tana  of  tvfoac, 

8,250  t«n«,  including  lifting,  3* 1,237 

£S,»7l 
Saving 570 

£3,941 

Oediler. 
Barging  at  preeent  ratee  35,000  tons  at  Si.    lOd.  from 

Kenaal  Wharf 3,541 

£.1,541 

Ijwlty,  foltowa  a  «l»ternent  nhowing  that  the  price  at  which  the 
Veatry  oouid  Mil  electricity  if  the  two  are  comblnod  might  e>  en 
be  as  low  ai  4Jd.  per  Board  of  Trade  unit. 

Jtthfor. 
Interxwtand  rodomptioa  on  (fai.OUO— £8,6i(0)£39.0S0al4| 

[■orcrnt £1,785 

Depreciation  £S32-£304 1,136 

BujierintUTidenco  and  working  of  deetructore,  bolleia,  and 

plant     ,.,,. 1,010 

Eloctrical  works  ooat,  loae  coal  and  aloking,  M  I~48d.  per 

unit  made 1,9G6 

Office  nianagoment  and  collectioin    ...» CM 

Removal  and  lilting  remains  of  refuae ..,..,..., 1,337 

T  rimming  end  altendanoe  ai-c  lamps „, ..,_ 300 

«7.lt64 

VrtdiUr. 

Saving  on  barging £1,541 

Pablio  lighting , 1,280 

Private  light,  at  about  4]d.  per  unit. 2,403 

Public  gim  liimji*  dlHcontlDued  , 300 

£7,&04 
The  above  ahowe  that  if  the  Veetry  sells  electricity  at  S^d.  a  unit 
to  private  consumen.oa  soon  as  the  station  ia  notrly  fully  occupied, 
there  oould  bo  made  a  profit  in  favour  of  tho  mtopayers  of  about 
£550  a  you.  We  have  been  carefQl  in  the  above  oatimaCes  not  to 
minimise  llie  chargoa  on  tho  debtor  aide,  and  it  ia  clear  tiiat  when 
the  doninnd  for  current  jii'tltioa  an  Increaoe  of  tho  generating 
plant,  tlie  reunite  will  he  very  iiiu<^h  better. 

As  regiinln  tl>o  t|iie><iIonn  which  the  oommiltoc  reijuire  ua  to 
answer,  we  believo  that  the  above  rennltfl  luMy  juolify  uH  in  giving 
an  allirmutive  to  each,  and  alto  in  reoouimending  the  Veetry  to 
proceixl  without  delay  for  puwere  u[ider  n  provieloual  Order  to  deal 
n-ilh  the  whole  perish  :  after  which  it  will  be  time  enough  to  give 
inatriicLiona  for  tho  detailed  plana,  catimatos.  and  sjiecin cation*  to 
bo  put  in  hand.  For  rcaaooA  already  mcnUoned,  wo  should  luggeeb 
that  except  for  public  ligliting,  nnd  h  hero  the  eiiatmB:  conipaniea 
fail  lo  Kiveaaiinply,  theVettry  may  lot  thoBoordot  Trade  under- 
stand tnat  for  the  preeenC  Ihey  prO|X>so  to  confino  their  o[ieratlons 
(o  nistricta  1  and  V. 

In  conclasiun.  wo  wish  again  U>  |x>int  out  that  the  ligiiret  we 
have  given  aliow  thai  any  rcciort  which  dealt  with  the  ijuestion  of 
the  supply  ot  tho  whole  parish  in  a  manner  adeijuafe  to  the  future 
maximum  demand,  monna  that  an  expenditure  of  over  half  a 
million  would  have  to  be  considered,  and  that  than  the  annual 
economy  on  the  working  due  lo  the  uaeof  houserefuwaaa  fuel  lor 
generalingsteam,  won  Id  HiTvclliiil.HamallfraoUonof  the  total  running 
ooete,  Sur.>h  a  rq)Ort  mi^'hlhavo  Iwaidea  todeal  wilbqeeeUonecon- 
neoted  with  tho  acqui^itiun  by  purchase  ot  the  nndertakinge  of 
the  eileting  oloctric  light  companies,  whether  that  acquisition 
took  place  at  an  early  date,  or  was  deferred  to  tho  end  of  the 
■tatuterv  period  of  42  years.  Throughout  the  provinces  tho  local 
aotherttle*  are  ovorywhoro  becoming  tho  undnrtakors  under  the 
Electric  Llghtini;  Acta,  and  thoro  are  olrtuuly  etainptoa  of  it  in  iho 
Melropolis.  The  comrnoroial  oo'ividurntiunx  miixt,  be  weighed 
eqiudly  whether  the  supply  is  by  n  private  or  public  body,  and  it 
raiviln*  tbe  lapae  of  some  little  time  longer  lo  show  wbetlier  tlie 
Umr  oui  deal  oueooBsfully  with  the  queftion,  apart  from  tli* 
exceptional  advanlagee  afforded,  as  in  the  case  preeented  by  tfaie 
report,  thraugh  the  utilisation  of  the  houie  refiue. 
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COMPANIES'  MEETINGS. 


ELECTRIC  CONSTRUCTION  COMPANY,  LIMITED. 

The  utiitutory  mociing  of  thJi  CoiniMiny  w»«  hold  )'»t<-rda)-  nt 
the  Cnnnon-itroot  Haul  under  tho  pietidoocy  ot  Sir  Dnnicl  Cfyipnr, 
Bart.,  i^hnirmAU  of  tho  Compitny. 

Ttie  CkBlrnikB  *UI«cl  cIiaI  tho  meelln|>  hftd  bMo  called  <n  oom- 
p1i*nM  with  (lie  {irovisiODS  ot  tlie  Limiiivl  Liubilicy  AoU,  sari  ibal 
tliey  hnd  no  furinal  businees  tu  oiiliniil.  He  was  happy  la  intoica 
ihcin  thnt  tlio  r«conr^raclio^  of  the  old  ratnpany  into  tho 
new   hwl  been  oairied  out  lith  complolo   lucocw.      They  hnd 

riled  to  tho  Stock  Eichnnf^  for  n  (luataiinn  for  tho  dow 
rtn,  nnd  n*  th«y  had  oappliod  Ihit  conimlttta  irltli  full 
■nd,  bo  licliovad,  iuii,i»liictory  inlonnfitlon  on  nil  |K>inlA.  t.li«y 
hoptcl  thai  tho  quolullon  taluUl,  nxin  Ira  )[raTil«il.  Tliey  h^il 
■uiioaodei]  in  ro.Mtabliihin)'  (Jia  creilit  of  Ihu  <.*vm|wiiy,  nnd 
were  in  cooMquenco  able  to  do  buainm-  on  moro  ndntnta^^oouB 
Ibttoa  tban  u-u  poMible  in  tccent  yean.  Tb«^  bad,  ihoreEore. 
«v«ry  rcaaon  to  «Sf>oet  that  th«y  would  bo  ablo  noxt  autumn  I« 
•abmit  a  mtitltaUiry  report  of  tho  ymr'a  tmnmction*.  81noa 
tJi«ir  ti>*t  meotlnic  tho  Itoard  had  bMii  ntren^henvri  by  tho  addi. 
Lion  of  Mr.  I'lnlip  E.  Beaclicroft,  wtio  roprcaeiittil  the  trustMS  ol 
tilie  firet  icurlM^  dubMturw,  aiid  atno  tiux«  bolderr  of  pliiutw. 
Ho  ih^T)  olI'.'U  ii{>oii  Itio  MnitHging  DiriKtur  to  addccHi  thont. 

Mr.  E.  Gucko  tviid  that  tl  i>ji..i  uniiccomLry  for  bim  to  take 
up  much  tune,  as  it  was  only  four  oionLlia  il^o  Uiat  ho  modo  a  full 
«Ci>l«'n''nt  of  tho  atfaitu  of  the  {'ompany.  When  he  addicucd  thom 
M  nhaitiholdcr*  of  tho  old  Romprkny  on  th«  fith  July,  h<:  r-iplalnoil 
in  Rr)mo  il<<uill  tho  llnniirliil  jkmUiiiii  ot  Iho  Comiiauy  and  f[ave  a 
defcripliun  of  l.ho  vKnoitx  ivMVt«.  Uo  iQOnlioned  on  that  oooavioii 
^lat lliete  woa  much  to  br^dune  before  they  oould  be  in  a  tJiarousbly 
■sand  oomnioicial  and  tinaneial  pojition,  and  that  many  o(  their 
iBVtatmenta  ivw«  ot  •ucb  a  character  that  if  properly  dcvolopod, 
pramiwd  not  only  to  become  more  valuable,  bat  aI*o  hovolhoeiroct 
«(  larKely  inereiuinK  the  buainGiu  nf  Che  Cnnipnny.  Ho  had  dIm 
rvmarkea  prior  to  tho  rvconatructlon  that  the  tomponv  wa*  MufTfr. 
ing  both  In  nanio  and  in  oredlt,  that  Ib^  bad  difficullie*  iu  com- 
peting fnirly  with  other*,  and  that  Ihoydid  not  yvt  the  full  benefit 
of  what  they  were  doinj;.  He  likewineui plained  that  if  tb«  recoQ. 
■Iruclion  wii»  carried,  the  proapecta  in  theao  renpocli  might  be 
cipocted  to  improve.  Ho  then  utocecdod  to  indicate  how  far  iboito 
an tiri patio nH  had  boon  rcalincd  In  the  four  months  that  hod  elniiied. 
The  financial  pooltion,  heoboorvod,  hMtl  ifioatly  Inignmnl,  They 
had  taken  iil«|i*  to  roalloo  oome  of  the  xecitniiot  in  which  xo  much 
money  wan  locked  ii|\  and  th«  credit  of  the  iVimpany  now  sioikI 
on  n  firmer  bn«iH.  Tliu«e  i.'hnii([ea  could  only  be  aoaompliHlieil 
Mlowly,  and  four  months  were  not  lon|f  to  do  maeh  in  mcb  matters, 
but  •>  lonfl  n*  their  proKTCu  wa*  miro  and  on  a  ri|rlit  line,  tho 
•hiu-oholdsr*  oujtht  not  to  complain  The  hiKln^iM  wax  t«k«n  oror 
Irom  the  old  company  from  the  l*t  July  lutt.  Since  then  they  hivl 
not  done  badly  in  tliemalterororden  nolwttbHtnnrlingthu|;eneriil 
deprswaioii  in  trade.  Their  ordera.  ho  bolievod,  were  fully 
«p  W  tiie  average  of  prerioua  yearn,  and  they  oU|;hl  to 
have  K  tatiifiiatotv  profit  upon  them,  but  until  their  boolu 
were  cloaed,  he  could  not,  of  courto,  iipeak  with  certainty  a*  to  the 
reenll  of  work  which  waa  atiU  in  conrae  of  execution.  In  diseu'i. 
big  Ihie  (|iieetlon  of  prolit,  it  inujat  not  be  FotKOttfin  that  they  h.vl 
very  cxtenalve  workji  o"iiiipp<"l  lor  carrying  out  more  eiteni-ive 
Ottlen  IhaD  they  bad  yet  obtained,  and  tbey  all  knew  thai  wliiin 
EiMtwiea  were  only  partially  employed,  the  work  was  not  ;u 
eeonomicaUv  done  aa  when  the  plant  and  ntutl  were  working 
at  lAeir  full  capacity,  lor  the  nlandinfl:  rhnrjjea  nnd  adminis' 
tmtion  were  tho  lamo  whether  much  oi  little  wnck  wni 
done.  With  lo^ard  to  vnriotia  aubikllary  companio,  In  which 
no  much  cAnttal  waa  locked  up,  thoir  polh^  had  boon  Co 
sMist  tlietii  into  a  «ounrI  iniiHitioii,  and  to  no  that  without 
prejudicing  the  parent  conipnuy,  nud  witbonl  adding  to  their 
rospoimibiCitiee,  as  their  policy  waa  to  litinidate  outalandin^ 
liabilitiee  and  to  reduce  their  rotponaibilities,  Thn  Company 
looikod  forward  with  much  hope  to  the  deiclopmenl  ol  olcctrie 
traction,  and  their  inioilmontii  in  thin  direclton  would  help  them 
to  do  further  huilnc*.  Tlie  work  which  thoy  had  done  In  the 
field  of  traction  in  South  Slarrordahlrc.  I.iveroool,  and 
in  Other  placm,  nm^  the  be*t  reoommeniUtiun  tbey  oould 
have.  Numerouii  ungtneeiB  and  repreeentn liven  of  looal  autho- 
titie*  hnd  inB|H;ct«d  their  work,  with  tho  I'eault  that  they  had 
•ocutcd  lomo  eontraeta  end  were  ncKotiatinK  for  Kvoral  others. 
Thoy  hod  noted  a*  pioncon>  in  electric  traction  in  thia  country, 
and  Ihoy  wore  In  a  ponitlon  to  undertake  and  cArry  out  auocea- 
(elly  \itrgt  oontt»ct>  of  thia  kind,  A  cnmjiany  had  be^n 
formed  in  Amerloa  to  manufactuce  eleotricnl  appamliia  of 
their  deaiffii-  Tbey  bad  not  put  any  c«*b  into  the  com|iany,  but 
the  hitter  nod  ni^reed  to  make  their  moobtiiery,  ntid  in  conridera- 
lioD  tor  this  they  would  narign  lo  tho  Electric  Conatruction 
Company  on  interoat  in  the  Americnn  t'ompaiiy.  With  rD);nril  to 
elOClfO'CheRilaLry,  their  vlewn  of  which  ho  niprcued  at  the  tut 
meeting,   tbey   were  now   noKOliatln|{   for  worklnfi  lonio  of    tho 

Btenle  in  which  Ihey  were  in(«re*CM,  and  In  which  tbey  fully 
lly  believed.  In  other  branolia*  tbey  were  geltint;  (heir  (nir 
ibnre  o!  ordeni.  He  believed  tho  Comp&ny'ii  technicnl  work  waa 
Mund  and  without  reproach.  The  working  of  the  ovorbead  rail' 
way  at  Liverpool  was  ■  rei-elation  to  eloctrical  engineera,  and  tho 
eoonomv  with  which  they  wore  runnibg  the  Cftra  In  South 
StelTotdahire  would  angipiat  a  now  future  lor  many  immwaya 
whLofa  W9n  now  working  with  lioraw  and  etoam,  but  without 
divUcode.  The  Coin{ieiiy  would  ilo  all  they  could  to  develop 
/An  bafJaamf,  nnd  they  would  nut  aooept  conttaet«  unlets  thoy 
Mw  UiM  Ut»y  would jttald u  tair  ptoHt.    UeooacludedbyexpreBt- 


Ing  hu  ballet  that  with  careful  management  and  ttrlct  eeononijr 
they  might (enM)nnbIycx|>ccc  to  haro  a  proeperoiw  future  boforo 
them. 
This  terminnt«d  the  buain«M  o(  the  niMtlflg. 

An  extraordinary  gonutal  meeting  WM  Ihen  Itold.  when  ths 
following  rcsnlntions,  in  order  to  comply  with  iJie  nxjulroraonta  of 
theStooli  Exchange,  wore  punod  ; 

"  I.  That  Arttcte  60  of  the  article*  of  waacintion  of  the  Compmiy 
be  amended  by  *nb»litiitln(f  the  wordu 'one-tenth' for  Iheworae 
■otic  lifth'  in  the  totirtli  limj  lb(.i->iif  "  The  nrtlclcwU}  IbOi  reed: 
"The  DirocCom  -.bull  coll  ax>  mlrwdinary  niootbg  wh«oerer_« 
rci^ulaition  in  writing,  signed  by  nut  tiuv  (ban  one-twentieth  in 
number  of  Iho  mombors  of  tho  Corapany,  holdere  In  the  aggragate 
of  not  lea*  than  ono-tcnth  in  amount  of  the  cajtitel  then  laaned 
and  paid  uti,  and  xtJiLlng  fully  tho  general  nature  of  the  bu«lR«M 
for  which  the  meeting  i«  pro|>oiHvl  to  be  cnllod,  ihnil  be  delivered 
to  the  Sooretniy,  or  left  nl  or  nent,  by  \<M.  to  the  offioe." 

'2  That  Article  135  of  the  article*  of  auioclation  of  the  Com. 
|inny  bo  enoitded  bv  adding  at  the  end  of  the  article  tlie  worda 
'  and  a  copy  ef  aueti  balance  (beet  and  report  chall  be  eenb  out, 
Hiven  dnya  prevlou*  Ui  the  general  meeting,  to  thoee  ahareholdeca 
entitled  to  receive  the»amc.'"  The  article  will  th«i  read  :  "Onca 
at  Ibo  l<iut  in  otwry  year  (be  Director*  shall  lay  before  the  Com- 

Kny  in  general  meeting  a  proiwr  balnncc  sheet  and  profit  ami 
a  account  for  the  post  year,  made  up  to  n  dat<i  not  more  tban 
four  months  before  auch  mooting,  nnd  a  copy  of  such  balance. ahaeb 
and  report  nhaU  be  font  oat.  reren  days  previous  to  the  general 
meeting,  to  those  sbnreholdors  entitled  to  receive  the  Mine.' 


WEST  INDIA  AND  PANAMA  TELEGRAPH  COMPANY. 

The  thirtythird  ordinary  geiicrni  iiieBtiiiE  of  this  Company  woa 
held  on  Wcdnosdny  at  VVinchoatei  Houw. 

The  CbJOnnan  (Mr.  ('.  W.  Earlc;.  in  moving  the  adopUon  ot 
the  report,  i-efcrrod  to  iho  death  oif  bl*  colleagoew  Mr.  Henry 
Weaver,  who  vni-  elected  to  a  wnt  on  the  Board  by  a  camtnitt«a 
of  nharebolflBrn  nonrly  'Hi  year*  ago,  and  rteled  that  the  vacnnoir 
hnd  been  lillwl  by  the  appointmeol  nf  Mr,  0-  W.  Rnlfour,  M.P, 
Ho  thought  they  inii-bt  cungrntulate  themM>li-e»  on  having  hod,  for 
n  West  Indian  comjinny.  rnther  n  Batilfaolory  lialf-year.  Tho 
normal  traflio  increased  somewhat  from  the  great  rednolion  that 
iicciirmd  owlnic  to  tho  reduced  rates  forced  unon  the  ('om[)«ny  in 
ISStl.  In  cnnsaguence  of  tho  breakdown  of  the  cable  ot  tbeir  com- 
iiettlor — 111*  Fr"iicli  Cable  l'om|iany — the  whole  traffic  of  that 
line  ontne  upon  tbi«  comtuiny'*  hno  at  MarClniiiuo,  and  daring  the 
BBveii  wock^  tlioy  were  mtortupted  they  had  an  iiicroane  in  traffic 
of  about  £'.',8110.  Tl)c  ei:[K.-nsG!i  uf  reimlm  lo  euble  amounted  bo 
£lif.,VJi>,  bcini;  £l^,rj,'i.s  Icis  than  those  for  the  oorrusporidlng 
l^riml.  ThiK  dccicHni  wns  due  to  few«i  repairs  and  to  the  nnaller 
(|uniiti(y  of  i-Hbtc  iiKi-d.  Tho  Dlroctois,  diairing  to  rocogniiv  the 
long  ami  fill  thfu  I  •crvice«of  Mmoof  tho  em  ploy  ■>•.  nnd  to  strengthen 
the  good  reUlionn  which  existed  between  the  Com[iany  nndita 
staff.  pro|>0Bed  to  oiler  to  bear  one-hnlf  the  ex[i«n*««  of  llfo  or  en- 
dowment inauranoee  for  tome  of  thuw  who  bwl  been  iu  tho  Cam. 
I>any'«  scrriee  acertnin  number  of  yoam  Ho  could  not  »»y  what 
tho  oxpena*  would  be.  but  the  saving  effected  by  not  filling  up 
two  vacanctns  on  the  Hoard  would  leavo  a  good  margin.  The 
It.jard  pro|.<o*4d  'a  \yny  dliidends  of  6b.  ]ier  shore  on  the  first  and 
second  preference  rharee  raapectJTelj,  and  I*,  jier  ahare  on  the 
ordinnry. 

Vti.  W.  Andrew*  seconded  the  resolution,  wliioh  wa>  adopted. 


LEGAL   INTELLIGENCE. 

THOMPSON  V.  COWLES  SYNDICATE.  LIMITED. 

In  the  Quecn'a  Birnch  l>iviBion  on  TumiUy.  IWun  ["uilock  gave 
iudgmeiit  in  this  case,  to  which  tefeivnco  was  made  in  our  last 
lasuo.  .  The  caao,  his  Loirlship  said,  waa  somewhat  intricate,  nod 
wa«  commercially  important.  Tho  action  was  to  recover  the  tirioe 
of  I'J. IM  carbon  smelting  rods,  the  )( realor  j mit of  which  had  been 
rejected  by  tho  defendanta  on  the  gmund  ttuit  thny  hnd  not  been 
suuplied  aoooiding  to  warranty,  and  ait  to  a  tminll  pai'Iion  of  the 
rods,  which  tbey  wimilced  lo  be  of  guml  qmitily,  tbey  pild  a  hara 
of  inonev  into  C-ourt,  Now,  he  held  tliut  on  the  tioiiit  of  warranty 
tbo  defendants  must  fail.  It  was  <iuite  clear  to  bis  Luidsbip  that 
there  was  no  wnrmntv.  Tho  process  of  tbo  manufacture  of  alumi. 
niuin  by  oloecric  smolling  was  n  somewhat  now  one.  and  was  not 
geneiaily  known  —  in  tact,  it  appcurcil  to  bo  knowD  to  4 
few  perMna  only,  though  the  iiianufacttii-o  waa  carried  an 
10  Mine  ooiMiderablo  eit«nt  by  ono  linn  In  SwiCWrland. 
The  procesf,  therefore,  ooulil  not  be  kjhA  lo  bo  known 
to  tbo  plaintifT  except  in  the  most  general  fonn,  but  upoti 
reading  the  cortespoudDiiee  fur  more  than  a  yuar  between  Ui* 
plaintiff  and  tho  I'atia  manufacturer,  M,  Kerne,  ond  the  defondMllii 
and  alto  fiom  the  evidence,  ho  caino  to  tho  oncliiaion  that  oariwn 
tods,  both  for  electric  lighting  nnd  smelling  pariiosoa.  wore 
goiwralty  known  In  commerce,  and  that  being  so,  the  intention  of 
Uie  partie*  to  the  oontmct  waa  Immaterial.  Tliere  waenowarranty, 
and  Ihe  only  que'tion  wa8  whether  ilie  detemlanU  were  entitled  to 
reject  the  larger  part  ot  the  carboiw  supplied  on  the  urouiid  tliat 
they  won.'  not  of  the  commercial  i^uality  which  they  ought  lo  hate 
been  ns  auch  goods  were  known  in  the  trad«~not  because  they 
weio  unsulted  to  any  lurticalac  and  Kcoernl  uoknowa  iirooMH— 
but  bocjiuao  thoy  were  not  good  mnriiet«blo  oomuMneia)  cefbou 
upptioLble  to  commonly. known  purpoMm.  Havii^  minutely  ex- 
amined  the  cort«apondence    ana    the   evideDoe    hii    U)rd«bip 
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4MM  to  th*  OOMtwfon  that  the  carbons  sapplied  were  of  two 

dflbnntqakiniMi  ud  tbtil  th«M  r«j«ct«<l  by  ih»  dnfdndnnta  woro 

not  of  (tow!  mnrkotcibte  pomnwrai&l  qukUly.     Tli«  evidence,  ivhleh 

hod  been  gi<-m  v«ry  fairly  oo  both  mile«,  showd  Ibut  the  oondi- 

•  tion  oC  tha  farnnoM  or  crudble*  oontAJiiinK  tlie  molMn  tnctnl  ww 

I'tlio  MRiA  vhon  tb«  d«f«ctjr«  earboiM  wore  uwd  m  when  tlip  ):°°^ 

f  flkrbOM  wgrs  ucKl,  IMvIng  the  only  Inference  that  the  h«ating  nnd 

EVrMtlnf;  of  tho  CHrbon  r»rl)i  wa«  dil«  «1tbor  to  a  liofoot  in  the  manu- 

[incture  or  in  the  msMrlnts  of  the  onrboof,     HI*  verdicit  and  jud]{' 

Inont  would  therefore  bo  for  Uie  defeodsnt*  on  the  claim,  with 

^eo«t#.     With  regard  to  the  oounter-ohum  by  t>ho  ilefeTidnniA  (or 

I  speeiol  dninngas  for  breneh  of  warranty,  it  muat  fnil,  m-   lie  hjul 

1  hold  that  there  ir««  no  warranty.    .Iud|(mont  would  thorofore  be 

I  fur  the  plAitititFon  the  eoant(ir>claliii. 

Mr.  TlBdaJ  AtUDian,  iiiviaw  of  tho  imiKirtant  principle  in  vol  vhI 
In  lliD  njiM),  Ai>k«il  on  behnlf  o(  the  [iluinllir  for  toave  u>  appeal. 
wlildi  hi>i  LonlKhip  |;ruit«d  on  coiijitioii  that  £IO<l  nlinll  bo  paid 
into  oonrl  witbin  a  week. 


BLIGSON  ACCUMULATOR  (BRITISH  PATENT)  SYNDICATE. 
LIHITED,  V.  THE  EARL  OF  GALLOWAY. 

In  tho  Quoon'ii  Bnneh  Divlaion,  before  Mr.  .luaticc  Kennedy. 

dittiiiK  without  a  jury,   an  aellon   wafi  brought  by  the  Elleaon 

Accuniulaior   (Briliab   faterit)   hiymlieHtfi,    Liiiilt«>d.   ojfnlnut   the 

Barl  of  <.iaUow«v  to  recover  the  fnui  uf  HOO,  allfftcd  to   bo  the 

amount  due  on  tho  allotment  of  rhartvi  held  by  the  dofeudant  In 

I  tho  pininii?  Poni|iany.     The  defendant  put  in  ntiiD(>rOu8  ilofenC«S, 

I  the  effect  being  that  iho  application  (or  nharcs  waa  mule  without 

I  bifl  conMint  or  authority.     The  eaio  for  tho  plaintiffn  was  that  on 

AuKunt  It),  M&l,  the  defendant  applied  in  writing,  addremed  to 

the  Hierctary  of  tho  Electric  8(ori^A  and  Ti-nelinn  Syndiooto.  for 

IIK>  (hanu  of  £10  each,  and  (■neU'viii);  a  chfKjiic  for  £^,  boin{[  a 

duj)0«it  of  KK.  |Kir  fhnre.    He  handed  tho  letter  mid  anpllcotlnn  to 

a  Mr,  U'»tJ>oii  Smith  for  the  purpose  of  enablio);  ijmith  to  procure 

■n  sllutment.     At  the  wimo  time  he  told  Smith  that  he  would  pay 

the  batancv  ol  £9j0  within  three  monthn  from  the  date  of  appli< 

oation.      Ho  fnrlhur  a(trccd   with  .^mitfi  that  ho  would  take  l.UOO 

■harta  of  £1   each  in  ihc  plamtifT  company,  and  ho  anthoriMid 

Smith  to  (irocure  aucli  an  allotment.     On  Aiign>t  24.  in  paniuance 

of  Ruch  ai£i-eninniiv.  the  dolundanl  wrote  l-o  Smith,  onclonln];  a 

l«h«(|i]0  for  jt.V)  jiH  a  ile|y)Bii.  of   1b.   |wr  Bhiite,     Ho  •.ubseqiiontly 

iMkwl  Smith  to  traiislar  and  treat  liiv  applioaliou  for   lOI)  Khiirtw 

lln  the  Blectrio  Storage  and  Traction  Syndicate  at  an  application 

rfw  an  additional  l.fXH)  shaien  in  the  Klioon  Syn<lieat«. 

After  hearing  ovidonco.  hi*  I<ard*litp  rourvod  judgment,  which 
ia  to  ho  delivered  on  Monday  next. 


BUSINESS  NOTES. 


Cwventry.— A  aupply  of  the  oleclric  light  will  bo  in  aper«UoD 
by  June  nn>t. 

CoiiUl>aroig[b.— It  ia  itatod  that  tho  work«  oI  MeaM*.  Kilner 
Brcu.  arc  to  be  lighted  by  eloctrimty. 

Weatarn  aad  Braslllaa  T*l*Brapb  CompkBT.— Tho  receipt* 
tor  tho  woi'k  (iiided  Noit'mbcr  10  ««n-  t'.'t.SlO 

I>ea40Bdori7.  —  M«9?re   AIim.   IIro»i>  niid   Son,  of  I  lorry,  linvo 

racoli-oil  tho  contrncL  (or  »uppt}'ini{  Ittnigi  pitlan  at  £0  onvh  to  tlio 

Corporation, 

PortatMlIo.— The  Town  Couneil  have  remitted  to  a  committee 

I  to  enquire  into  tho  (|aoi>tlon  ol  public  tlghtln);  and   all  available 

^•onrcfl*  of  lupjily. 

tltraoomb«.~Tlie   llfntooTubo   Local    Board   haa  decided   that 

seven   electric   hellH  iihall   Iru   |iruvideil   lur  feuraiuoiiiiic   the  (ire 

brigade  in  ciufii  at  tire. 

Borj.— Aldorincii    Drlerley  and    Parks,  Counoillore  Hutoher, 

[Collin^:*!,  Ryi'iin.  Ho[<kin«on,  and  Thornley  have  be«ii  elected  u 

[  the  Klocti  ic  LiKhtiiiJiT  C«iJiinillc». 

Ipawlob  kloetitelty  Sopply.— Tliu  |ietitlon  (or  the  winding-up 
I  of  the  Ipiwich  Eloctrlfiiiy  Siiijply  Coiiiimiiy,  Limitod,  n-ferred  lo 
In  prcvioun  laauea,  haa  beeTi  struck  out  of  the  lint. 

CbioIwaMr.— A  report  on  the  oont  ol  ItghtlnK  Iho  town  by  elec- 
tricity hon  boon  mbmittod  to  the  iiiib-commitI«e  ol  the  Ugfaliiig 
('omniittoo  of  the  Town  Couiioll  by  Councillor  Prior. 

Cuttecbiv]'- —  Tho  Towt.  Council  ha<«  made  an  order  to  affix 
tho  cnrpoinle  Mai  to  tha  dead  of  tranefer  of  tha  Canterbury 
Electric  Uithl-io|t  Order.  lEMI,  to  the  Canberburf  Electricity 
Siipitly  CooiiMiny,  Limited. 

NomaotoiL  —  A  diieuiaion  hai  lAken  place  at  n   meeting  of  the 

I  Local  Board  a*  to  what  cMi  be  done  in  the  way  ol  lij^htin^  the 

Ipublie  itreota  cheaper  and  bettor,  but  not  a  word   wn«  mi^ntiuned 

■of  the  olocinc  light  tobeme  about  which  onquirica  were  made  two 

month*  ago. 

CK7  aAit  SooUi  London  Kallmy  CompAny. — 1'lie  reoeifil^  (or 
tho  week  ending  NoTWnber  12  were£909.aK>inKt£mr>  for  the  >anie 
podod  iMt  yaar,  or  a  deoraaeo  of  £.16.  Tho  total  receipts  for  the 
•eoond  half-year  of  IWQ  tbew  an  increaae  of  £201  over  thoM  for 
UiaoorrMpondini;  |>eiriod  of  IS92. 

n*  Way  t«  Do  8nala«— .~Wc  cull  the  following  (ram  the 
Blaetpoel  GaulU  s  "  fUratnl  laige  dapuinltona  have  viatted  Black- 
pool Utely  to  ln«p«cl  tjia  new  oleouiclty  work«,  and  arningemenlA 
ar«  bolne  made  for  otjien  In  tlio  early  (nture.  On  thwo  occnaioaa 
hoapItAUly  la  vary  (twly  dttpeoMd  by  Mr.  Robert  HuatiMnd.". 


Rwasaoa. — A  nclinmn  in  on  foot  for  the  establiehlnent  in  tho 
neiplibourhood  of  Landore  of  now  large  works  for  the  oleotrlcol 
do])oeition  of  copfwr  and  other  metaU.  Tho  matter  hn*i  not  yut 
i«Bnmcd  a  definite  form,  but  it  In  being  diacuwod  by  ■orao  ol  the 
wenkhiett  and  mo«t  imporlAob  people«nga(^  In  the  metal  trades. 

AsialKaniAtlen.— Tho  finna  ol  Meaers.  Thoiler  and  Sons,  of 
C«nonbiir}'.  and  Mohts.  Elliott  Broe.,  of  8t,  Martin'i.-lanci.  are 
nmalgiimating  under  tho  title  of  itecsts.  EllioU  |{ro«.  Mr. 
(;.  K,  B.  ElpliinstonB.  the  representative  of  Musara.  Theiler  and 
Ron^  and  Mr.  W,  Hmith,  the  chief  of  Mewr«.  BlUottUroo-.  will  be 
CO  I  tartncT'?, 

WUIIom  Baaka  and  Co..  LUnlteil.— This  ('om|>any  has  b«an 
registered  with  a  cnpliJil  of  £-t.O(l«  in  £.i  sharoa  to  acquire  »nd 
cnriy  on  tho  busiiieet  of  opIkiHiu'.  mechanical  and  olf^ctrioftl 
en(!ineet«.  and  mnnufaotuioreof  j.liolojiiaphie  apparatoii  hitherto 
carried  on  at  3^,  Cur|>oration-Bt[vel,  Bolton,  under  tho  itylo  of 
William  Bank*  and  Co. 

Rotberliam. —Major  Hir«t,  in  acoonding  the  motion  for  tho 
election  of  the  mayor  tho  other  ilay.  oh*er>'c<l  tlutt  It  wa»  limn  tbo 
town  had  better  light.  The  l>eet  thing  they  could  do  waa  to  go 
into  the  subjent  of  electric  light.  If  it  waa  «etabti«li<d  In  llie 
borough  it  would  not  only  reltoct  light,  but  credit  on  thOBu  who 
hnd  undertaken  Ihe  work, 

WIsan.— The  following  gontlomen  have  be«n  atKioinbed  aa  the 
Gaa  and  Electiic  LiKhtinir  ('ommilteo  of  tho  Town  Council : 
Meeara.  Aokerley,  Uenaoii,  Booth.  MllUngton,  Itcndcition,  IliUon, 
Biley.  John  Johniton,  Kichardf,  J.  Woo«ft,  RIddiciworth.  Blgby, 
Smith.  Aihton.  Richard  .lohiiaon.  C.  B.  Holme*  (chairman),  and 
John  Gee  |viee  chairmau). 

Newoaatlo,  —  The  Corlett  Electrical  EnglneonnK  Company, 
Limited,  having  head  offices  at  Wigan.  ha*  orioned  a  branch 
eatablitbroont  at  Newcastle' on -Tyne.  This  will  bo  under  tho 
management  of  Mr.  C.  W.  Fairwoather,  who  for  the  inuI  (ew 
voars  hiu  been  work*  manager  for  Me^rs.  Ernost  Scott  and 
MouiitBin,  Limited.  Nowctuitia  on-Tyno, 

8onthond.^Tho  Town  Council,  according  to  tha  I'ier  €om- 
mittei*'8  report.  Intend  to  lieep  the  electric  light  and  tramoar 

iilant  in  good  order,  and  the  committee  will  armago  with  Maun, 
'rompton  and  Co  ,  Limited,  to  make  five  insiioctions  over  noxt  IS 
montha-onoat  oncif,  uiiother  imiuHdiately  before  tJie  commence- 
mont  of  next  wwon'a  running,  and  three  othei'S  during  the  WMon^^ 
for  the  sum  of  riS. 

Qrimabi'.  —  The  Town  C^ouiicil,  to  wlio*e  procoofling*  in  connec- 
tion witli  electric  lib-hline  we  lefurreil  in  our  hint  two  iMaee,  held 
a  meeting  on  the  10th  inst.  lo  authorira  the  kjiptiention  for  s  pro- 
visional Older.  The  Mayor  ctplaiueil  that  that  was  a  nlalulory 
iiieetinii:,  accordln)[  to  the  ArX  of  I'artiamont.  one  month'n  notion 
having  l>oen  given.  :ind  ho  tharoforo  moicd  the  authorisation  of 
the  aiipl)i:)ition.  Mr,  Jelfs  accondod  the  motion,  which  was  carried 
unanimously. 

Loo  Lamp  (Pkrool)  CompAny.  Llmttod.—Thiii  Cjimpany  ha* 
lieoii  regiflered  with  a  capltjil  of  £.V).l)OI)  in  £1  shares  to  carry  Into 
oifect  nn  a^^roement  made  between  .1.  Hodgson  Lee  and  this 
Com)iAiiy,  and  to  carry  on  the  hiisineMe"  o(  manufnctiirerv  of  »nd 
denloni  in  lampi  for  lighting,  heating,  etc, ,  by  the  aRency  of  oil. 

r,  electricity,  or  other  menuK    The  lirst  siguatorius  are  C.  F.  H. 
Bngot.  W.  J.  B.  (Jhotwynd.  C.   M.  E   \Vynne.  T.  Kayo,  B.  P. 
Leo,  T.  J.  Crawley,  ■!.  itoodman. 

Portamoutk. — A  cortilicnte,  prcecnted  by  Messrs,  Waller  ind 
Manvillc.  I'J!  pnyment  to  thocontraolotii  for  conduif ,  etc.,  in  con- 
ncoMoo  Hlth  the  electric  light,  to  the  omoont  of  t'l.WJO,  waa 
ordotod  Ui  be  paid  by  the  Town  Council  last  week.  The  following 
were  ap)>oititod  a*  Lho  Electric  Lighting  ('oniinitleo :  The  Mayor, 
Aldermen  Ellin,  Scott  Foal'Sr,  Cudlipp;  Councltlore  BeHlo,  Ash- 
downo,  Avi-ns.  lloan,  H  Kimbof,  V.  O.  Foster,  ('rouohor,  Dittman, 
('orke.  Row.  Bamber,  Fulljamoa.  Uummer. 

VKlmooth.— The  Town  nonncil,  aflor  rectivlng  the  roportof 
Mi>«isfn  Voalo  and  Co,  On  the  electric  lighting  of  the  town,  passed 
tho  following  reaolulioti  :  "  That  the  chairman  and  membere  of 
tho  Lighting  (.'ommittM)  be  thanked  for  the  eervioea  they  have 
rendered  in  obtaining  to  much  valuable  information  in  the  matter 
of  lighting  KaltUDuth  with  electjic  light,  and  that  they  be  inrltod 
to  communicote  with  the  ^ni  companv,  or  any  pcraon,  with  a  view 
to  obtaining  further  information  on  the  lubject." 

Wakaaold.— Councillor  Walter  Wado,  the  new  mayor,  promiiod 
on  his  election  to  give  his  attention  to  tho  ext«ni"ion  of  the  wafer- 
woike,  the  tcwoge  works,  and  tbo  propOMil  to  intioduco  the 
elocliir  light,  and  he  oxpresimd  ■  hope  that  corlain itreet  liaarove- 
mentit  would  bo  ciirriwi  out,  Tho  Mayor.  Alderman  Cartor, 
Councillors  Booth,  Hall.  KnrriKOii,  Hnnlegravv,  W.  MooihouM, 
Xicholaon.  Rhodes,  i^nvillc.  Smith,  niid  stoneliouse  have  bom 
aptiointc^l  members  of  tho  Electric  Lighting  Committee. 

Tnabrldso  WolU.  — A?  moriHoi>v<l  in  our  ImI  iwue,  the  Corpo- 
ration haio  decided  lo  spend  £I3.IX>0  un  slectric  lightine,  and  now 
a  Local  Oorenunent  Boord  enquiry  oo  tho  subject  hus  been  held. 
The  Town  Clork  Mated  that  they  did  not  at  fir>tproi»Eo  to  go  in  for 
the  entire  autNitltQtlon  of  electricity  for  gaa.  but  only  for  a  part  of 
the  borough  n«  an  experiment,  A  lite  for  the  electric  light  atatlon 
ham  been  secured  near  the  Oroavenor  Bridge,  cUmw  to  the  South- 
Eeisleni  Rnllw«y.  It  is  piopo«ed  lo  adopt  the  htgli-prNiure 
system, 

TlVMrtoo.— An  arclompol  I.OOOc.p.,  outiddo  Foid's  Brewery, 
Tiverton,  wa*  lightod  for  the  Rrn  lime  laat  week.     When  a  large 

Kirtioii  of  tho  onwery  wae  doetroyod  by  Rra  •omo  time  ago, 
ewrs.  Ford  and  Bon  detOrtnlned  to  enb»lllute  electric  liuht  for 
gat.  During  the  last  two  niuntliH  MeMtx.  8t«nnor  and  t'o., 
engineora.  Tiverton.  h»va  been  nupplyiog  and  litling  tho  ucowvut-^ 
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plaaL  An  11-h.p.  tnrbiDo  fixed  in  ■  l«ftt  lunntns  ioto  thoLowman 
driTo*  tho gan^relioK dynamo.  Therein  100  16  c. p.  Urapiontbo 
pTOminM. 

Crl«S.— Snma  tinio  aeo  >  proixxiiil  iriu  brought  befuro  tha 
CrielT  Town  Council  for  the  iotroduccjon  of  the  oloctric  tii[ht  into 
tiio  town.  Since  then.  Sir  Patrick  Knith  Murray,  Bart,,  of 
Oehtcrtvre,  han  uiTerDd  the  um  of  the  FalU  of  Bitri-ick,  two  milc» 
Irom  llie  town,  to  bo  utiliiod  for  Ui«  motiv*  imwor  for  e«">ri(tln;i 
the  eunent,  and  at  ■  mcntinir  ot  the  Coiinoil  on  M'lo'lny,  Provo*t 
Adio  nrgcd  npan  the  Board  to  t«ke  wlTaDtotn  <>'  >^'"  I'mtriokV 
oflbr,  ikiKl  atated  that  lie  would  ahortly  lay  before  tho  Board  a 
scheme  for  thia  pur|KM»- 

Derbr.— The  Electric  MgbliiiK  CominitUM,  at  a  tneetinK  ot  the 
Tomn  Council  liwt  wwh,  ii)>plitd  for  a  torther  tS.OOO  to  cxt«nd 
tJie  maim  from  the  lop  of  Traffic  cnrat  la  tho  Midland  Station, 
through  Frlnr-^ute  lo  Vernon  it rcot,  and  for  liiytnn  down  a 
300'b.p.  engine  Mr  Mantdnn  movod  n  lanolatlan  tothUotTool. 
Alderinaa  flewbold  Btr»n]{ly  oiuHw^d  Iho  ifrant  ot  more  money 
apoo  an  expertment.  Sir  A.  Haiilam  al«o  opposed  thepropoMl. 
S«v0r»l  ithar  mombars  havlni;  Kpoken  in  favour  of  the  motion,  it 
VM  carried  by  a  majority. 

Mw  iMMUatleu  at  BlebmeaA.— Wo  hear  that  Mr.  C.  A. 
Uemiuftway.  of  10,  rctoraliitin  txind,  Rlobmond,  to  ovr]rlnK  out 
an  iiwtalUtion  at  tho  (wtnlilinhment  of  Mr.  John  Cookbum, 
joweller,  ct«.,Gcorirr<Btreol.  Kiyhinond,  Surrey,  where  80  lampi 
ot  18  ti.jt.  are  bpiii;^  liltt^J.  Mr.  HpminKWny  ha.t  also  carried 
ODt  inalallntioa*  at  Mr,  T.  J.  ralmor'n,  chcuiint;  Mr.  <i.  H. 
Vonng^,  wine  merchant ;  Mr.  Arthnr  <iroovoa>,  hatter,  otc.— nil 
of  Oeorira  titreeU  Mr.  Youne'i  wna  the  tirat  niiop  in  Richmond  to 
be  lighted  by  the  olMtrtc  liitht. 

I>eTer.— The  surveyor  roportod,  ot  a  niootln);  of  tho  Town 
Couiioil  liut  week,  thnt  tho  tnlonhone  company  were  willing  to 
mnnoct  tho  dntina)^  irorki  Mifli  1>[i;  rMidenoe  (or  £9,  but  he 
thought,  coniiidorlnK  tho  many  lauililiea  that  they  had  obtuined 
fram  the  Coriiorallon,  better  tenst  ahould  be  mode.  Alderman 
Peako  moi-ed  Uiat  the  total  amount  paid  to  tho  telephone 
eomnuiy  by  the  Corporation  bo  lufMrtAinod.  Ho  thought  thoy 
•bould  |(ot  Mmuthing  in  cichanKO  foe  wh.il  thoy  novo  tho  tele 
pbuie  c:uTiit>uny.     A  ro|iort  woa  oraeied  to  be  prepared. 

Pbeapher  Broos*.  — Tlio  Phoaphor  Bronns  Company,  Limited, 
a(  HI,  NuuimtrntrMt,  Souihwark,  RE.,  inform  u»  that  thoy  have 
appointed  Mewra.  Domjwtcr  Monro  and  Co.,  of  41),  Roborlaon- 
Btreett  (ilatffow,  u  thotr  Hie  amenta  In  Claigow  for  tho  aale  of 
tboir  maaulacturea— noinely,  jihoaphorbronia  alloya,  Duro  metal 
(torbearingil.plaatlcmetalntiil  white  tirfug.Babbitt'eaiidotherwhlte 
BOti-frictioo  metals.  BiiU'a  metsle  (for  propeller*',  forging*,  and 
MAinjiinija,  roniijtBriMe  bronirc,  phoaphor  tm  and  phoaphor  copper. 
A  fftiiBll  nlook  of  Bonie  of  theae  nlctala  will  be  kept  at  the  ajfenta' 
wiire house.  411.  Robortaon-atrcot,  liliwgow. 

Traaamlaalon  ef  Fowsr.  —  The  Moodie  Gold  Mining  and 
Eiploratloii  Clu'iipuny.  ol  South  Africa,  haro  non'  concluded  con- 
Irael*  with  Mewra.  W.  T.  Uooldon  and  Co.,  of  Woodfiek)  Worka, 
Harrow- roiu I,  London,  W.,  for  the  aupply  and  erection  of  plant 
(or  tliu  ulcutricol  trananiiaaion  of  2.'i0  h.p,  genetsted  by  water 
iNnror  ol  tJio  Quoena  Rivor,  to  the  varioua  mine*  altuatM  De«r 
Barberton.  a  diatance  of  Mbmit  li>  milet.  Thia  i«  th«  moat 
important  power- trananilai) ion  vuhemc  yet  andertaken  in  South 
Africa,  and  if  ■itccvwliilly  curns'l  out  muat  honi  an  important 
boariiii;  oil  t)ie  fmuru  of  boido  of  tho  South  African  gold  minoa. 

Tendera  fi>r  Dublin. — Tlia  Coriwtation  invite,  ou  or  beforw 
t4th  l>ncoinlivr,  t^nitcnstor  the  eituniion  of  the  building*,  and  the 
•u[^ly  and  eruution  of  additional  plant  at  tho  central  station. 
PlaM>atree(,  Dublin.  Plana  may  be  aoon  and  spociticationa  and 
forms  of  tender  obtoinoil  at  the  office  of  Mr.  Spencer  Harty,  C.  E., 
city  eiirvoyor.  City  Kail,  Dublin,  on  pnynieot  of  one  ^otnea, 
which  vill  bo  rotai'nod  to  nil  jioraoni  Mndin^  in  a  itonii  fiiU  tender. 
Tendon  to  be  encloaod  in  a  aesled  envelope,  oddresmMl  and  for- 
warded Ui  the  Town  Clerk,  Citv  Hall,  Dublin,  and  oiidoraed 
"  Tender  lor  the  Exlenaion  of  Biiildings  at  the  Elcotiic  Lighting 
St&tlon,"  or  "  Tender  lor  the  Supply  of  Electric  Lighting  Plant, 
a«  the  cv<^u  inay  be, 

Itamabottom.^Tho  oliainuun  of  the  Local  Board  moved  at  a 
inaeliuK  ul  that  authority  that  they  aliould  write  to  tho  Board  of 
TVade&proviaiun,kl  (nwori  for  lighting  Raraibotlom  by  electricity. 
Hr.  Barlov  aeoondcd  tho  motion.  Tbot'hninnnn  aaidhe  hnd  boon 
in  coraniDiiioatlon  with  a  6nn  of  oleotricaJ  engineer*^  and  tliey  had 
aatiiliod  him  that  the  work  could  be  done  cheaply.  Ue  could  not 
give  them  any  particular*,  hiil  at  any  time  il  any  member  wanted 
to  know,  be  (tho  cluirriinii]  would  give  them  (nrticulars  an  to 
qoantltyi  conl,  etc  He  would  inform  thorn  whore  it  was  propoaed 
to  Bx  the  tilnnt,  how  many  "  arc ''  lighui  there  would  be  needed  for 
lighting  llie  main  etnola,  and  what  piopimttoi)  would  be  reiiuirod 
for  iaoandcBoent  lamp*  lor  aapplying  shop*  and  mllU,  ThoreaolU' 
tion  wM  adopt«d. 

Yeali.— On  the  oonaideratioo  of  tho  Stroeta  nnd  Buildin)[i> 
Cjmmittto'a  report,  at  a  mocttna  of  the  Council  on  Wednesday,  a 
long  diecuoston  took  place  on  uie  action  ol  tli«  mambeni  ol  that 
oommitteo  who  hod  vialted  Scarborough  and  HuddaraAeld  tor  lbs 
purpoao  of  inapocllng  tho  Paraou  avaieu)  aiid  the  Brneh  »y»it«im  of 
elMtrlc  lighting.  Pour  firm*  hau  contracted  for  the  electric 
lighting  cd  the  city,  and  it  waa  arged  that  the  committeo  ought 
not  to  have  viiilad  thaae  towne  at  the  invitation  ot  two  ot  the 
conttMtorB,  and  allowed  them  to  [laf  tho  railway  faro  and  cnCor- 
tain  membeni  ol  the  committee  to  dinner  during  Ihoir  viait.  A 
(Molution  waa  poned  ■tAting,  Ibat  whilat  the  Council  fully 
acquittofl  the  Streeta  ConnttMeof  any  Irtogiilarity,  tho  Council 
trm*  of  opiaioa  ihat  CA««iiwiM*oI  iCa  oommittee«  on  city  bueineas 
dMuId  bv  dtlnxmi  outottba  Htm  at  the  oitf. 


Canbenrali. -The  Vaatry  have  adhered  to  thdr  pr«vioM 
rewlulions  requiring  the  wirea  (or  fire  alarmn  at  Dulwwb  tO  M 
plocod  underground.  At  a  meeting  of  tho  Veatry  laat  weekt  U^ 
E.  R.  Phillipa,  chairman  of  the  Elootriuitv  Committee,  preaeatM 
a  report  with  rotoronco  to  the  proposed  applioatico  tor  a  proviaional 
order  w  Mtabllah  electric  liebtuig  in  Uio  pariah.  The  commibtoo 
roaomuiaoded  :  "  Tliat  the  Veatrv  approve  tho  following  etreet»— 
viE,Ouitberwell-nMd,C«mberweIl.|ETWn,  Church  >trDot,I'«chham> 
road.  High  Htrcel,  Peckham,  Queen  a- road,  Pcckham  {(rem  Bi|^- 
Btrcot  to  railway  station).  Bye-Lane,  and  Old  Kanb-ruad— as  beiof{ 
atreola  through  which  diatributing  mains  for  general  aupply  are  tic 
bo  laid  with  I  n  twn  yoarv  from  tho  commoncoment  of  theiMtler." 
The  recommondntton  wna  adopted. 

Tana toD.— The  Electric  Lighting  (^mmittoe  of  the  Town 
Council  iet>urtei,l  liwt  nook  that  they  had  engaged  for  IS  montba 
(through  the  El<ctri<uil  StAodnnl iaing  luslltutlon)  the  eervioea  of 
Mr.  A.  J.  Howard  na  an  improver,  upon  payment  by  him  of  tlM 
sum  of  tXAi.     The  committee  were  unublo  to  report  upon  the  pn>- 

f3*ed  eilenaion  of  tho  electric  lighting  works  owln^  to  Dr. 
teming  not  having  aent  hia  report,  but  thoy  hoped  to  be  able  to 
report  fully  tbot*on  at  the  next  Coundl  meeting.  Aldarinan 
Standfaat  expreeaed  aurpriae  that  tho  report  of  Dr.  Fleming  wat 
nob  (orthoonung,  eepeoially  aa  lie  underacood  that  tho  cable  waa 
ouTied  to  Mr.  Steeveoa'aplaoeoo  theebrength  uf  what  that  report 
said-  Tho  following  ware  appointed  aa  tho  Klectric  Luting 
Committee ;  Alderman  Chapman,  ('■ouncillort  Haitnell,  Sibley, 
Ooldamlth,  Sloevona,  Potter,  A.  (woodman,  and  Uammett. 

CbeltenlmnL  —On  Wednoariay  an  enquiry  waa  hold  by  Colooel 
Hosted.  B.E,,  Local  Covommenb  Uunrd  itiifpector,  at  Chell«nham, 
into  the  application  by  the  Corporation  for  leave  to  borrow 
£16,000  for  tho  purpose  of  electric  lighting  In  the  borough.  Mr. 
BrydgOB  (I'jwn  clerkl  called  Mr.  Norman,  who  denorfbed  the 
various  step?  taken  in  the  matter  by  tho  Electric  Lighting  Com- 
mittee, of  which  ho  h]td  boon  cliairnian  up  till  November  1.  Tlio 
borough  Burve)'or(Mr,  .1,  Hall,  C.  E.)  aftorwarda  gave  eatimatea, 
and  Bxi'lained  tho  scheme  of  lighting,  which  is  to  bi  tho  alternate 
current  Byet«ni,  oa  recommvnded  by  Profs.  Ayrton  and  Proeoe> 
Two  or  three  mtopayari  were  heard  in  opponition,  and  the 
enijuiry  cloeed.  The  Mayor,  Aldormon  (Irifiith  and  Thoyte, 
CouncillorB  King,  i.awMnee,  Parsonage,  Wani- Humphrey*,  and 
Wocdnid  have  twen  elected  members  of  the  Electric  Light  Com- 
mittee ot  tho  Town  C-ouiicil, 

Donglaa  and  Luey  Ceaat  Uootrta  TrMsmty.  —  Aa  mentiomed 
in  our  laat  Iwtuo,  tenders  are  invited  for  the  oxtcnalon  to  L^xey 
ol  the  oiisUnit  line  from  Daugtoa  to  Uroutlle  (.<len.  The  work* 
to  be  tendereii  (or  are  in  two  sections,  numbered  2  and  %  Sootion 
No.  2  comprises  n  roadway  2,200  yards  in  length,  and  about  W(t. 
wide,  ond  laying  a  3(1.  gauge  railway  lino  on  one  side ;  it  aUo 
inoludoa  a  tiinMnry  bridge,  SOtt.  high,  with  thrae  2(lft.  spans,  and 
nculveil,  UlOft,  long,  7ft.  span,  and  13(1.  Iiiyl"  Section  No.  3 
comprises  the  fornintlon  and  laying  ol  a  railwny  line,  •Ift.  gauge. 
and  about  G.OOO  ynnls  long- rails,  sleepers,  fastenings,  olectrio 
plant,  and  rolling-aiock  are  not  included.  Plans  can  he  aeen  ab 
the  office  of  Mr.  K.  SaundcrBon,  C.B,.  Athol-itreeb,  DouglM,  lale 
of  Man,  and  specifications,  qnantitjei,  and  forms  of  tender  ob- 
tained upon  payment  of  two  guineas,  which  will  bo  returned  on 
receipt  of  a  bona  Hde  tender.  Tendera  to  be  delivered  at  tho  offioe 
of  Douglas  and  Lutey  Coaat  Electric  Tramway,  Limited,  T,  Atbol' 
atreet.  Itauglaa,  tale  of  Man,  by  26th  iusb, 

WolverbainpteD, — It  is  proposed  to  erect  some  extennTe  oogt- 

nooring  and  electrical  worka  at  Wolverhampton.  Tho  Town 
Council  have  already  sanctioned  an  appllciition  for  the  ralU 
from  the  ilidlnnd  goods  station  to  be  laid  acroM  tho  WodaosSeld- 
road  to  land  on  the  opiioBiM  side  ol  the  road,  wbloh  will  bo  tha 
site  ot  tlio  proposed  workn,  and  a  railway  siding  will  be  provided. 
Tho  site  coiieists  of  between  three  and  four  acres  o(  vaoant  land, 
which  is  level,  and  will  (orm  a  suitable  piuition.  Tho  worka  will 
bo  odfocent  not  only  to  the  Midland  goods  dopub,  but  in  elow 
proKimity  to  the  main  line  o(  the  Great  Western  Railway  Coropaiv* 
The  only  works  o(  the  kind  in  the  neighbourhood  are  bhoae  o(  Ms 
Electric  Coiiatmctlon  C'ompany  at  Bunhbury.  The  new  Mayor, 
Biionking  after  his  olootion  hist  week,  •wid.  with  regard  to  tho 
Mectrio  lighting  siiliuine,  that  the  lund  h.vl  been  bought  (or  the 
etAtion  1  that  the  committee  hail  enquired  thoroughly  into  the 
matter;  and  that  he  thought  ho  might  safely  say  that  before  noKb 
winter  they  would  have  a  plant  second  to  none  for  lie  Ana  tn  tb« 
kingdom, 

BalKan  —On  the  proposal  of  the  namon  suggested  for  the  Claa* 
works  und  Eloctrio  Lighting  Committoo  -'  the  rnunca  being 
Aldermen  Brcar,  E.  liobinson,  Pntchott,  Councillor*  Beorer, 
Hodgson,  Brnithwnite,  Woodhcad,  T.  Oroenwood,  Ruahwortb,  Dr. 
Smith,  W.  H.  Spencer,  1.  Firth,  and  Hartley— Alderman  Pktcbebb 
proceoilcd  to  oiplaln  that  lie  desired  to  make  the  oumbv  on  tbl« 
committee  lU,  and  that  out  of  It  should  he  formed  the  Bleotrle 
Lighting  CrOmmittee.  The  additional  names  ho  proposed  were 
Alderman  Brook,  Councillors  <i.  H.  Smith,  Butler,  Wade,  and 
Bunney,  nnd  leaving  off  the  conimittee  augiiostcd  Dr.  Smith  and 
W,  H.  S^)onPor.  Tbooi-Maj-or  aooondod  thiit  Councillur  Wood- 
hood  objoctod  to  the  propoinl  On  the  ground  that  the  motion 
would  interfere  with  tho  equal  ropreaonUitlaii  of  tho  wards,  four 
having  double  tho  nllowanca  ol  the  rest.  He  thought  the  Electric 
Lighting  Cnmiiiitlee,  considering  that  they  were  prc^iosing  to 
■pond  £m,y*fi,  ohoulil  t>ea  separate  committee,  conaistingof  not 
leaH  than  12  inembars.  each  ward  to  haro  equal  roprowntatioa. 
For  tho  amendment  thero  vote'l  21  tcomben,  and  16  agjiost. 

Poele.—A  meetitigolii>)iHbitAntso(Poolo,ParkBtone,and  Roorne- 

mouth  has  been  helrl  »t  the  Poulo  othoes  ci  Mr.  T.  U.  Whc*ttoy, 

L  mayor  u(  tho  borough,  to  discuoa  a  pcofionl  with  regard  to  tbe 
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eorutlTaelton  ot  An  electric  tramway  belween  Poot»  and  tbe  Coantjr 
Gklee,  Boomefflanlh :  and  aUo  for  the  mpply  uE  the  electric  light 
'toPoolo.  Fkrtutono,  and  a  l&rKe  part  of  the  dlBtrict  IjUig  between 
thOM  place*  and  BournRinouth.  Poiron  have  alroady  bevc 
obtainnd  (rwn  the  Board  of  Tradn  for  the  carryinj;  out  of  theao 
utiderMkine)! :  hut  the  qiiMtion  hju  arisen  whothnr  k  would  not 
be  men  eoonomituil  to  amalcntiiftt*  tJie  two  coliBino*  under  one 
manftfienieiit.  The  tahcmoi  wntc  rcceiviHl  uith  coiiRideiiiblv 
favour.  Mr.  (lordon  Smith  made  a  ■tatomont  wiih  retrard  to  the 
charaot«r  and  cost  niid  probablo  ■utceai  of  iho  DutlertAkinc*,  and 
a  roaolution  wai  cnrrml  pUidf^n^  that  the  Inhnbltonta  of  Poolo, 
Parkatono,  BoiiriieniouUi,  and  dUtrict  ihould  do  everythluK  to 
(ac!lit«t«  Mifl  psrryinc  tbrouc-h  of  tho  toh^ino  for  LtylnK  down 
eleotrio  tramways  bc-twoon  I'uolu  aud  Uoiinitiiuoiith,  aiirl  tlio 
eleotrio  ligtitinj;  of  tbo  town  and  district  of  Poole.  Mr.  C.  Bantio, 
Amcabury  11*1118,  Sor[iontino-road.  Poolo,  hai  Ibo  achoniM  in  hand. 
ColUerir  -  LMftUnc.  — Mussni.  EmMt  Suutt  and  Mountain, 
Limilnl,  of  Newcutle.  hate  received  an  order  from  the  Cultnoas 
Iron  rompanj-.  Newmaini,  LAnaikahire.  fur  an  olectria  light  in. 
ulallation  for  their  coUiory,  and  which  will  bo  one  of  the  moet  com- 

iiloto  plariU  in  ciUMinco.  The  plant  t-cnnnta  of  a  complole  electric 
isht  iimlallntlon  for  the  colliery,  con*Utin2  of  dynamo  to  run  'Mt 
IS-cp.  Inin|w,  anil  about  190  lamps  (hrouKnOnit  the  pit,  both  abore 
ffroond  .-uid  uiid«rKi'0und.  The  teoond  ie  an  inMAltatlon  for  lli« 
liKhtlnK  ol  .14  workmen's  ootta^^,  which  areabout  'JOO  ytird»  from 
the  coluory,  there  beinK  three  li)cht«  placed  in  each  oottflce,  or  a 
total  of  10'2  lamps  in  alt.  The  third  inatallntion  consiitb*  of  •  eom' 
plele  electric  pumping  plont  cafublc  of  deliveriuK  100  gallona  of 
water  iier  minuto  from  tiho  rls'or  to  tho  colliery.  Tho  djmamoa  lor 
the  lightliiK  of  tho  pit  and  workmen'*  cottajfoi  are  boin|[  fpeclally 
cunitructod,  ao  that  cltlier  dynamo  oan  b«  utllwwd  for  either  pur- 
poae,  botli  machine*  being  over-ewniMundff),  m  tbat  tlie  B.M.K. 
will  remain  oonnlsnt  at  the  ooltaKea  under  vsriatiuiid  of  load.  Thin 
inetallation  la  probably  one  of  the  Grat  in  which  cuinplote  plant  for 
pumpEilR,  lishtinf;  of  a  colliery,  and  the  lightinf;  of  workmon'n 
mlt^n)  has  oeen  ndoptod. 

Konilt  of  Tender*.— The  (oHuwin^  tenders  have  been  received 
(or  tho  eoostruution  of  chimney  iihiift  nt  tho  East  St,  Panoraa 
ceolnil  etation,  King'a.raad.  N.W.,  for  the  Veetrjr  of  Bt,  Fluionia: 

Burman  and  Son,  Delaunn  Worka,  K«nningt«n  £3,718 

Jemrd,  40,  Ixiani pit- vale.  I.«wiiham..- i,»(H} 

Bpenoerand  Co.,  32,  Tom morcUl- rood,  LAmbeih    4,67U 

H.  Wall  and  Co.,  Ciiri ton- road,  N.W 4,650 

Tiodnon  and  8on,  Pombroku  M'orks,  Kllbnn 4,1367 

C.  Wall,  Ix)lJt  leud.  CheUctt 4,450 

Mowleni  and  Co.,  (inoiivenor  Wharf,  B.W '  4,431 

Uolden  and  Mylee.  Sulybridge    4,l<tS 

Smart,  Trent  Bridoe,  Nottingham 4.(KI4 

J.  K.  JohnHHi  and  Son.  Licicoitor J.nMI 

J.  Stead.  Chalk  Farm-road     S,HA4 

Keilett  and  Co.,  WUltaiden    „ 3,G37 

K oily  Broil..  Liverpool - JtA^J 

W.  Nedt,  IIIA,  Tnrnomroad.  Rardett-rond _ 3  332 

J.  YatMand  Co.,  Holly  brook -road,  RatolUT. 3,100 

The  tender  of  Mewr*.  Yatee  and  Ci>.  Iiavinn  been  whlidnwti,  that 
of  Mr.  Neil,  (or  £3,332,  baa  been  aocepled. 

TntUe  Bouae  at  CarUala.  — Tlic  Initllato  of  Literature,  Suienco. 
and  Art  caliitiliKliod  by  Ui<i  CoriioiRtion  of  I'ailiale  at  Tallie  Houao 
hoa  boon  forinatly  ogxineil.  Tim  MihemB  lor  the  introduction  of 
the  oleotrlc  lltcbt  wan  pregiared  by  Mr,  Howard -Smith,  the  city 
aarvej'Or  and  arohiteot  of  the  new  building,  and  waa  carried  out 
DBdar  bie  aupervision.  The  dynamo  and  engine  loom  Ja  tooa[«d  in 
tlie  bateoienl  of  the  building.  Tho  onjiinea  are  dupllcnt«a,  and 
iMve  been  auppUed  by  Meaara.  Ttaayai,  of  Birmingham.  Tlioy 
Mft  eaoh  of  18  nominal  horae-paw«r.  but  are  capable  of  devetopini; 
SSli.p.  Tlieenj^nee  lun  ataapeeilaf  160  revolntlona  per  minute, 
and  drive  the  dynamo*  at  a  raba  of  UOO  revolutions  per  minute. 
jCivinK  an  E.M.P.  of  from  100  to  106  volta,  and  prodocing  30(1 
ampere*.  The  dynamos  are  two  in  number.  The  current  from 
the  dynamoi  ia  conducted  to  a  main  awitchboard,  where  it  la 
divided  into  Kvon  cir«uita.  The  lamp*  which  hare  b«on  lupplled 
M«  the  Ediaon-Swan  tncaadeaccnl  ty|>n,  and  number  all«f*ethur 
Uiroufthout  the  building  oloae  u|M>n  4'Ji.>,  vatylnj;  from  H  c.ix  to 
32  c.p.  and  50  c.p.,  and  glviat;  an  equivalent  of  SOU  of  lO-cp. 
lamp*.  The  dynamo*  sad  electrical  apparatus  and  lampo  havo 
been  erected  l^  Meaera.  Latimer  Clark,  Muirhead,  and  Co..  of 
Wectmlnster,  the  conlraotora  (or  the  whole  of  the  elootricaj  work, 
which  baa  been  osrried  out  by  Mr.  W.  E.  Weirc,  their  reprciwn- 
taiire.  Theensineaanddvnamoi.  an  well  aa  the  boating  apparatus, 
are  under  the  charge  of  Ur.  Tom  Duckworth. 

BU^kpooL— Tho  .MsrketasmlGaji  Committue  recommended,  al- 
a  meeting  of  tho  Town  CounnI  last  week,  that  the  gan  maniwei 
ahould  be  auth^riied  to  utilite  ai  mnch  of  tho  old  oUsctric  lighting 
plant  in  tho  town's  yard.  Victoria- itraet,  for  gae  purpoaet  aa  ruay 
be  arailable.  and  lo  aell  any  plant  not  required  ;  aMO  to  remove 
all  electric  litrht  [mtta  not  now  reoaired  for  eleotrio  lighting  pur- 
poow  on  tbo  I'lomenad*.     Mr.  Alderman  Cocker  moved  that  both 
theao  reaammendatloiu  be  leferred  back.     He  a^od  whore  wna 
the  ga«  manager  to  om  the  plant :  and  whether  the  gaa  manojEeT 
.  ahould  Interfere  with  the  oloctrio  light  t    It  bad  nevor  been  de- 
cided that  tbeold  lu^fats  ahould  bedoneaway  with,  nitd  they  could 
talk  aa  tfaer  liked  about  tbe  Miperiority  of  the  new  lamp*,  but  it 
'  was  worth  Itlaokpool'a  wbilo  tc  pay  for  the  old  lamp*  to  be  ntained, 
•vwa  Ihongb  (or    advertiaing   pDrpoeoa  only.      Mr.  CMincUtor 
Diekinaim  aald  that  hewoukl  aeoood  the  anMndmuot  a*  applying 
to  tb*  poMa,  (or  they  war*  ot  value  aa  ventUaling  ihafta  (or  llie 
>  Bowcre.     It  wa*  stAtad,  to  reply  to  Mr  Councillor  Ham»on.  that 
I  tfcr*«  ot  IheM  poste  were  oonaected  with  tho  aowor.  Mr.  CQuneillnr 
Beep  [iotot«d  out  Uu(the*eohllam[i«  cost  th«  town  between  £800 


and  £900  perannum  to  maintain,  lilr.  Alderman  Cooker  aald  It  waa 
even  worth  £000  or  £l,000per  year  to  have  thotelar^lighta  between 
the  two  northern  piem.  Mr.  Councillor  Poatwio  mid  Mr. 
Councillor  Hnlnnaon  iniroly  know  that  a  complete  ivhomn  had  been 
got  nut  for  the  lighting  of  the  utrtMil*  running  off  the  FioTitenado, 
The  old  bimjia  hiut  been  oonilmnneii  by  eleotrioianit,  and  it  had 
been  provwj  thut  the  ]am|)»  consumed  tliroo  Umus  as  much 
current  in  prujiurtion  to  the  Hi;ht  they  ^ve.  It  was  an  exceed- 
in|{ly  oiponiive  and  obnoloCe  lyiitem,  and  there  woa  no  nucemity 
for  the  ugly  [>oita  to  remain  up  any  longer.  Tiie  amendment  waa 
not  cnrnod.  Mr.  Counolttor  Hanipnon  then  prnpnaod  a  further 
amendment  that  tho  iron  txiitii  remain  standing.  Mr.  Aldorman 
Biokerstaff*  eeoonded,  ana,  aft«r  further  diHCuaalnii,  a  vote  wa« 
again  tak^Di  10  voting  lor  the  amendiuunt  und  nine  iiiiainsl.  The 
iron  posta  will  therefore  remain  in  tbeii  present  position, 

Ugfatlng  at  Hanehoater.— As  mentioned  In  previous  isiuea.  tho 
Mancheeter  Corporation,  on  tlie  advloo  of  fir.  J.  Hopkinnon,  hB^■e 
bad  erocl«d  a  central  elation  on  tlie  live- wire  *y«t«m.  Thoetatton 
U  situated  in  Diekeononatreet.  and  (or  the  portion  of  the  Bcheme 
now  in  operation  ni  engine"  of  90  h.  p.  and  four  ot  300  h.p.  have 
been  built.  Six  large  Lancashire  boilen  provide  the  (team 
power.  A  dvnamo  ia  oonnectod  to  each  engine.  The  conduits 
ar«  eompoaod  of  concrete  and  flagged  al  the  lop.  fn  plocoii  where 
the  tralBo  i*  faeavy-^at  street  eroealngs,  (or  instanco—irnn  iiiiies 
t*ke  the  plaoe  of  the  canduit,  ami  here  the  cable*  bearing 
tho  eumnt  are  soUdly  protected.  In  tho  conduit*  tliem- 
selvea  the  only  prot«cl'ion  tieoeMory  ia  air  insuUtion.  In 
considering  tho  quostion  of  coat,  remarks  a  Mancheater  paper, 
we  nro  Mon  In  the  region  ot  eomnoriaon.  Our  eommorclol  instinct* 
naturally  lead  u*  to  onqulre  whether  tho  now  itlumliiant  i*  as 
cheap  aa  the  old.  and  those  In  searcli  of  inlormatlon  on  this  point 
will  learn  tliut  tho  Coriwiatiun  has  two  set*  of  ohargoe.  On  one 
scale  the  ohar^ce  is  Sd,  a  unit ;  on  the  other  a  llxed  charge  is  made 
tor  the  plant,  and  in  addition  3d.  a  unit.  The  consumer  may  make 
his  choice,  and  in  doing  bo  will  be  determined  by  the  nature  of 
tho  supply  that  ho  re(|uii'Di.  Once  provided  with  a  lupply,  ho  will 
probably  tirid  that  if  ho  should  uu:  It  to  a  very  llmlled  ext«iiB 
electricity  will  be  donrei'  than  j^ss.  On  the  other  hand,  he 
will  Hud  that  if  ho  should  make  uae  o(  eleotrioity  during 
960  hours  in  the  course  o(  a  year  on  the  fixed  charge,  and 
2d,  a  unit  soale,  the  expense,  obserrea  the  same  fwper,  will 
bo  about  tho  aame  as  if  ho  bumod  gas  at  a  coat  of  2b.  Od.  |wr 
I.OOOft.  duiing  a  similar  jwriod.  Bnrnt  foi-  000  hours  during  a 
year  on  tho  scAle  mentioned,  electricity  will  coat  M,  s  unit,  and 
at  this  rate  It  Is  about  the  same  price  as  v'as.  Tli«  people  of 
Manchester  have  shown  their  appreciation  of  the  benefit*!  of  tho 
new  sui>[)ly  in  an  unmistakable  mnnnei.  Alroady  the  resources  ot 
the  Dickinson 'itrcot works,  and  the  plant  at  proi«ntiii  use,  arc  Iwilig 
tefled  lo  tiic  (all  cilont.  So  fur  the  area  of  supply  la  conllried  to 
the  centre  of  tho  city,  but  the  i-ciuirenients  of  the  iieople  outside 
theae  liicils  ulll  be  met  a>  llioy  are  made  known.  The  consulting 
eogiiieer.  I'r.  Hopkinson.  hwl  ns  hlx  local  representative  Mr, 
Charles  Kopkinscn,  M  I  L*  E  ,  Princess  street.  Manchester,  who 
«tt«iidi"d  to  tho  practical  work  of  suuorinlonding  tho  construction 
of  the  work  and  the  laying  down  of  the  plant.  Mr.  Woolor  la  the 
electrical  engineer  in  charge 

Ugiiting  of  tbe  City.— .Vt  the  mooting  of  the  Conunl«aion  of 
t^ewors  last  week,  at  referred  to  In  our  prerloiu  laeuo,  a  statement 
was  mode  by  one  of  thn  speabera  ooncemin*  tb«  oast  of  lighting 
tho  stronts  wltli  stci'i  i  I'^ity  and  witli  ga*t    The  difference  wa«  very 
wld<<,  and  in  unler  to  obtain  some  further  infortnation   upon  it  a 
representNlive  o(  the  Cili^  /Vru  has  since  called  atthool&coa  of  the 
City  of  London  Electric  Li|fbting  Company,  Cicat  Wiiiche*t«r- 
strOHl,  where  ho  bad  a  conversation  with  one  of  the  olliciKls.     The 
lullowing  ia  tho  substanca  of  it :  "  You  ask  the  difference  in  cost." 
said  the  ofHeial   roforrod    to.  In   response    to   iiri   oiwninjj    remark. 
"  Tho  simple  answer  is  that  you  fitl  so  much  more   lii[ht   than 
□nder  the  old  systom.     It  is  value  tor  money  expended.     Them 
havo  boon  replaned  by  eleotrioity  1. 'JIB  gtii  lam  (is  of  I6c.p.each, 
totalling  up  U>  'iO,00O  candles.     The  arc  Inmjis  now  in  posicion  are 
47!<ln  nainbor.  out  of  515  provided  for  in  the  contract  with  the  Com- 
mls>iiuiio(SewerB.   Those  lamps  give  a  light  of  1,1)00  candle*  eaoh, 
making  in   the  aggregalo  Al>*,(ll)(l  candlca,  or.  aay,  'i3  limes  an 
much  light  as  with  gas.     Tho  com|uiny  am  atill  waitin;*  fur  the 
outer  from  the  Commission  to  procowi  uith  the  tigtitinj;  of  the  side 
streets,  and  also  for  (losltlons   to  be  ftssigned   lo  S3  arc  lampa. 
which,  with  four  now  in  course  of  enioiion.  will  complete  the  total 
of  Ali^ already  named."    "But  this  increase  at  c<wt  over  the  old 
system  of  lighting—has  it  come  as  a  surprise  —is  it  a  now  revela- 
tion !     1  mean,  of  course,  lo  those  who  should  bo  In  a  position  to 
know  oiEcially  *."     "  Not  at  all.     It  was  well  known  what  tho  cost 
would  bo  according  lo  tho  contract,  which  was  entered   into  in 
May,  1800.     The  oHarge  was  fixed  at  £^11  per  year  (or  arc  lamps, 
£10  por  year  (or  Incandeaoont  lumiis  o(  '200  watlti,   and  £5  tor 
lamps  of    UK)    wHt[«  "      "  Then   you    think   there  is   no   rooaon 
for    complaint    aa     to     cost,   and     none    for     ■urpriao    at    the 
inereaee  !  "     "As  already  atotod,  there  has  been  no  change  made 
in  the  oonlntot,  and  the  S^uros  given  show  what  an  enormous 
diflerence  there  ia  in  tho  amount  of  light  sup[>lli>l."      "  Leavine 
tbe  streets  now,  an) ordon  for  private  tlghtluL-  coming  in  well !" 
"  Yes  [  already  tho  company  are  supplylui;  about  10,000  incan- 
doeoent  lamjia,  and  In  •  week  or  two  this  number  will  be  retj 
Umljr  bicraawd."    "Compl^nta  are  heard  every  now  and  then 
tluit  pnvat*  COneumen  oannot  get  '  joined  on  '  to  your  syat«m." 
"  Quit*  ao.     People  eee  tbe  bunpa  oufide  their  doon.  and  wonder 
why  the  Bght  oannot  be  brought  into  their  boasos  at  once.     But 
the  street  lampa  ore  run  on  a  different  syatom  from  the  prirate, 
and  the  tight  cannot  bo  put  on  the  ptibUo  IlKhUnq^cixc^ivV  VnusoiV 
u  poa  it ,  tli^  cota^ftn'3  M«  mfiA.  *aAn«a>  va  yuiKi  ^>^^Ckn  ^j^-^iA^  viiE^^r 
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ing  M  much  a*  poMiblB.  It  i>  <j>  their  intereat  to  <lo.  It  tii«an>  in- 
cr«4*ocl  roveniio.  Tlier«i«onoraiitt6rlhatUh«ald  likcyoii  Mmoke 
I)  noM  of,  if  you  wilL  II  u  chat  n{  '  Uilurea '  of  tfLnt[>ii.  Tho 
report  ii|>oii  tfieM  kh'o  a  Mtkl  al  3D2  1fim[i«  tm  hnk  lii|>  lullrnl  in  aix 
monUi».  wliich.  of  ooufM,  appanra  «  T«ry  Isrjjv  iiiiiiil)(>r.  But  mail)' 
of  Ibetv  [siluriM  vera  but  fur  a  mooieiiL  or  to.  peihmtv  Put  into 
kmp  haur«  tbo  thing  wobti  qiitt«  n  liilToronl  u; jKCt  Thun  cheio 
wor«  "87.245 hour»,  and  iJio  Uiluroa  amounlod  to  only  371)  bourn" 

Cambrlde*-— Tho  Electric  LijchtiDj;  C-ommitteo  of  tho  Town 
I'ouncii  reported  al  a  raeeting  of  Iba  latt«r  liut  iKook  thut  they 
had  reoetrad  the  following  iDtlor  from  Iho  manBifar  of  tlic  Cam- 
bridge Blactilc  Supply  Company,  I.inuiad  :  "  By  tho  rcuuiutioni) 
iDHiln  by  tlie  BotLrd  uf  Trade,  under  th«  jativiKioii*  ol  Iho  Eleoiric 
Li^htin^' A(^t«.  and  of  tho  C-ambridjm  Kiuutric  Lii;htiiii;  Order,  1S90, 
il  u  provided  that  tho  supply  u?  eavcgy  by  tlio  company  rhalt, 
exM[n  *o  far  ai  m^y  be  otherwise  nt;re«d  on  from  time  to  timo 
boti'Mn  the  local  authority  and  the  company,  be  conilaiilly 
inat«ta)ncd.  &[y  diroctori  hnd  tiom  the  oipenonco  Kainod  up  to 
thv  preauit  time,  Uiat  the  nuilntenanoo  ol  a  conittant  «u|ij,ly 
ibrouKhout  tlie  year  roMlte  Lu  conaidarabla  |>ecuniHry  low  to 
the  oouijiony,  without  any  oorrMpondinK  benefit  lo  the  jtiibliu. 
They,  thercloie,  desire  to  oomo  to  an  nijreeinont  u-ith  the  C^r- 
[joifttion  ihnt  for  the  [irosent.  tbofo  shall  be  t!m  followine 
eiccptionn  10  tlio  delivery  of  a  constant  supply— vix .  on 
weetdnyti  during  tho  period  between  October  I  and  June  2.% 
from  2  iL-m.  to  o  a  m..  and  durlnj;  the  period  from  .lune  ^t  to 
(}«|i(aniber  SOth  frotn  1  atn.  1«  5  p.m.  On  Sunday*  during  Uio 
period  belveen  lat  Oulober  and  ^l)i  June,  truiu  9  a.m.  to  5  p.m., 
and  from  1  a.m.  to  6  a.m.,  and  durjng  thu  pariod  from  Juno 'JGth 
to  September  .^Uth  from  1  o-m.  to  fl  p.m.  As  soon  aa  the  con- 
mmption  of  corront  wnrrants  the  dolii-ery  of  a  comstnnt  supply 
without  exceptlona,  it  will  botbcpleaiurooji  well  as  lo  the  interest 
of  my  diraotor*  that  thix  iihall  be  ellectively  uuuntninod,  1  shall 
be  OMigied  by  year  bringinf>  the  luatior  btjore  the  Blectrio  Light- 
ing Commiltee  aa  early  an  {WMible.  The  ebalrman,  h  ili  rector, 
■M  myeelf  would  be  glad  to  :iltand  aa  deputntion  lu  the  com- 
mittee  aitd  lay  the  mutter  mure  fully  before  them,"  The  cummiitee 
raconmendod  that  from  the  prcoent  time  until  the  .^Ist  da^  of 
December,  I^Qt.  the  company  be  permitted  to  make  the  folbwioK 
eiCeptlOQS  I4  a  ooiuttant  lupply — vix.,  on  wookdayii  from  the  1st 
of  October  to  the  'ifith  of  Juno  Inclusive,  from  2  a.m-  to 
6  a.m.  I^rom  the  '•titb  oE  June  to  Ibe  SOlh  of  September  inclu- 
ute.  from  X  a.m.  toSp.m  On  SundayB  from  the  1>t  uf  April 
to  30th  of  September  inclusive,  from  I  a  m.  m  6  p.m.  From 
the  tat  of  Oictober  to  the  31st  of  March  iaclunivo,  from  I  a.m. 
to  4  Q.m.  But  in  no  case  on  Sundays  shall  the  supply  be  abul 
off  after  Minfwt  Alderman  Kett.  who  proiKiwd  the  adoption  of 
thin  report,  remarkeit  that  the  enuineei'  iwid  tliKt  M  toon  a«  they 
got  further  domandi  from  the  public  tho  (.'ompany  would  only  be 
too  glad  to  have  a  continuous  supply.  The  eompBny  naked  that 
for  a  time  only  an  iniermntont  supply  should  be  dealt  out. 
Councillor  (llnn,  who  tflcondnd,  tatd  that  the  committoo  thought 
the  company,  being  a  now  company,  nnd  the  Corfioration  Intorcsced 
in  lUi  8uec«M,  that  thov  thoiilH  m«oi>  thoin  a*  far  a«  they  fxisobly 
could.  Couneillur  Niahola  waastrouKly  oppMed  to  tho  nHontion 
of  the  report.  He  move'i  ai  on  amendment  that  the  Cuuncil  [iro- 
eeed  to  die  nont  businwa.  Councillor  W.  F.  Taylor  sH.'undoii  llie 
•mtiulaient,  which,  on  beaoK  put.  was  Last~  Councillor  H.  M, 
Taylor  then  said  they  hod  no  Kuarantcc  that  some  porsons  (o 
wliom  the  ele<itrlc  light  was  supplied  would  not  bo  tott  much 
wronged  II  they  imummI  the  report  ol  the  committee.  He  tnouf{ht 
Uie  oompaay  ought  to  aMura  theiu  that  they  hod  made  a)>phcn- 
tion  to  Uietr  ouatomera,  and  tliay  ou((ht  to  t»ll  them  how  many  of 
tbOM  eaetomeni  were  willing  lu  ranMtnt  to  tlia  ultemtion  th^y  pro- 
poaod  to  nwkei  Ho  projioflci.!  na  an  amendment  "  thivt  tho  (;uii 
ddentlon  of  the  report  of  tho  Electric  Lightini;  Committee  be 
pMtponed  until  the  next  mooting."  Councillor  h'.  Murluy 
eeoonded  ihu  aniondment,  which,  on  bcini;  put  to  the  mootini;, 
waa  carried.  The  Town  t'ouncil  aubapciticiitly  docldnd.  on  the 
reoommeoilation  ol  the  CuildtiatI  and  Buildiiit;  Comniltliw.  to 
iiNttaJ  Itieelootrie  light  in  the  iootuh  in  the  CuildtutU  occupied  by 
Uw  Boliool  of  Art.  An  eeUmate  for  thu  work,  aooaatlni;  to  £17, 
hod  bean  obtained  from  Maaar*.  Ruitiell  and  Oo.,  And  thin  wan 
acceptoil. 
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SlOOf.  lHitr«Tem*nta  Id  eleobiaal  are  lanpa.     Charlm  Edward 

Harold     Edman    und    Joseph    l.-ruvo,    IS,    Southampton 

buildings.  (Chancery  lane,  Lmiidon. 
SIMS.  tvproTOmaaU    la   eleeule  awttebaa.        Arthur    Uoore 

Thompson    and     William   Walter  Oerald   W«bb,    Holly 

Bank.  Crewe. 

NbV&UKER  7- 

81004.  A  Method  of  Improrlng  oleetrle  lliTbt   airliebaa,   boll* 

puibaa.   keyhole-pLatea,   deor   numbora,   name.vlatca. 

dlalB  ol  oloeka.   booae  Stllni;*.   and  die  Uko,   by  tbe 

ApptlMtlon    of     lanlaosa    palate    tkeroto.      Hribnit 

Fumell  Laughton,  'JO,  Wmrrmglon-cro^"!!'!!,  .Maiita  Vale, 

IvOndon. 

21117.  ImpToveaieota  in  and   telattas  te   eloetrleal   drnamo- 

osetiie  geveraora.   Robert  Wjllnhcir  Workca.  70,  M.iiknt- 

frrtvt,  J/iincft<w(er. 

tllSS.  Iimprovmaatm  ta  Inoandeaoont  alaouio  lamp*.     Uilbort 

SeoU  Baia.  Xf,  OakJoy-miaazv,  London. 


•2lif24, 


21327. 


3U»4. 
31435. 

•2Mm. 
21329. 


KOVCMKU  S. 
Power     tranaoUaalOB     br   alternate  •  etuTval    motor*. 

Wilfrid  L,  Spetioe,  »,  S'ewark  drive,  PoUokshioidc.  N.B. 
A  moltlple  elrenlt  mlorophoiile  trauamlnor.     Frederidc 

Thomiui  Trotitiiii,  CiWrlK").  KlUinry,  oo.  Dublin. 
Improvomonu  In  and  in  conatraetliiK  planofOrta  oaaao 
(or  llKbtlu  mtKlo-dosjca  by  eleotneltjr.     Jamee  Alfred 
Miiidoch,  53,  Chwicyiry-lMue,  l.ondon. 

KnVT.MBKR  9. 

Improved  eleetrle  eabloa,  and  metbod  of  and  app*mttia 
for  mansfaotnrtnc  tlie  eaiBO,  Sebaatian  Ziani  d« 
Ferranti.  6.  LordaUeet.  LiverpooL  (Complete  Bpeeifi- 
oation.) 

tBuprevenaenta  In  •leotrle  a«t«t«,  Rmanuel  Bet^mana 
and  Cart  Erben,  8.  Lord  stteoC,  l.ivorpool. 

N(HiiMiii:ii   10. 
trnprsvemeBta   In    mentiipieoea    tat  tolepteae  tna«- 

mittore.    William  Hond«r«un  Turoan  and  Robert  Conn«U 

Morton,  S7.  St~  V in oont  street,  (.iloagow. 
tm  prove  mda  la  ts  Ute  BpplloaMon  of  eleotrlo  llg&t  tor 

photOBrapblc     parpgeei     and      apparatsa     tborefor. 

Auiircn      l.oorge     Adamnon,      154.     St.     Vincent  ■  streot, 

Glasgow. 
tmprovemenU  tn  prltaary   batlorieo.     William   Heaton 

L-inj-'dorf,  73    Choaptide,   tondon.      (((ardner   Hewett, 

Unilcd  Statca.] 
Improvementa  relatlnx  to  inenndeaeent  oleotrte  InmpM. 

Chsflcw   John    I'ejich    Kolitirlsoii,    '•.    Bieem'n    buildtn^. 

Chancery  lano,  London.     (Coinpliile  t|)ecificnlion.J 
ImpTOTcmoota  In   eleetrleally-beated  orea*.     Prlodrich 

Wiihrlin  Siihindlflr,  43.t,  Strand.  I.(iiidon. 
Oontaet  devleo  or  elretut  eonneotlon  far  elaetrto  beaUBc 

bedloe  and  anal«sena  eleetrloal  applUneaa.    Friodricfa 

WilhehiiScliindUr,  *!Ci.  Strand,  London. 

NiivKVnKn  II. 
ImprovomenU  In  the  werklnl  of  nOIway  polnta  and 
almalB  by  eleotrlolty.    Illius  AuKustut  Tlmmta,  2,  Great 

<!(Miri;i>  ■•l.ri.'Ot,  \Vc«lmiiul«ir. 
ImproTomeDM  In  eleetrolytlo  ealla,     I.udwlg  Uonrf  enrl 

Robort  Ludnii;  Mond,  li,  I>3id  Blre«t,  Liverpool. 
A  devloo  for  tbe  prevention  of  looal  aotlon  111  aleeule 

battorloa  and  ImproTomenu  In  oonnooUen  tberavUh. 

Hnriy  ThpvhjiB  B»ni«tt,  14.  Xarcisaus-toad,  Wo«t  Hain|>- 

Bteod,  Lunilun. 
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SPECIFICATIONS  PUBLISHED. 

I  MHO. 

Inoandoaeent  lampa     Muhrlv.     (Second  edition.] 

1892. 
Elseirloa]  otUlng  roaaa.     I'oole  and  otbera. 
ClealBK  an  elaetrto  elrenlt  by  the  paM*ca  o( 

over  a  line  of  railway.     \Vr\th  niui  Thompson. 
Traotmltllnii  aounda  eloetrleally.     Lorrain.     (I.3«n>i>ni(l. ) 
Bleotrio  luanlalora.     K*^ieut. 
Bleetrlcal  oaMea,  eto.     Kdmunda. 
IH!«!. 
Kleotitoa)  matoia.      Brooke*.      (Wir).) 
Electrloat  atcnalllnc   and  prlatlDK  teJagnph  ayaueaa. 

,1  ohiino" ,      1 M '( 'a.1  key.  1 
Kloolrle  railway!  and  trammya.     ('laret  and  WIiiDod- 

rriKi. 
Eleetrolytlo    apparauu.       Voung.       {Soelflr   Outbenln 

Chiilnndre  Fill  ct  CiO). 
Eleotrlo  motora.     Willoox.     (Rsmond.) 
Eleetrolytlo  eoUa.     Cinnoy. 
Eleetrle  current  eonTeyora.    Barker.    |t«wreuoe  GJeolrifl 

Company.) 
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NOTES. 


The  Gale  has  played  havoc  wiUi  the  telephone  and  tole- 
gniph  wirea. 

Alamlnlam  and  Co«U. — Tbe  {irico  ot  ftlnminium  ia 
(iLlliii^  ;  R»  it  that  »l  cflul. 

■        Sunday  TeleptaODjr.— The  OanlifT  telephone  ezcbunge 
ia  to  l>B  kapt  open  on  Sundays. 

Nancy. — It  ia  propowd  to  establish  an  aoriAl  elavtric 
ti'auiway  between  Nancy  uiit)  Dombatle  (Meurth  and 
Moselle). 

Central  London  Railway. — The  TjOhiIoh  Central 
Railway  Coin|>aiiy  will  apply  to  Parliament  nest  se^ion  for 
an  exten«ion  of  time. 

Oban.— 'An  iiidiutrial  and  Rne  aita  exhibition  haa  been 
opened.  The  balls  are  lighted  by  electricity  by  the 
O.iU'iloniun  Electric  Supply  Company. 

An  Enterprising  Olty. — There  are  50  miles  of  electric 
railway  and  1,600  telephones  in  use  in  Grand  Rapids, 
Micbigun^-ati  onterpriiing  city  of  90,000  inhabitant)!. 

Society  of  Arts. — A  silver  medal  bus  been  awarded 
to  Mr.  Oiabert  Kapp  for  bis  paper  read  last  session  on 
"Some  Ecooonic  Points  in  Coanection  with  Electric 
Supply." 

Measurements. — Lectures  on  iDdtt^tdnl  meanurements 
are  about  to  commence  in  Paris  ut  tbe  L;kboratoire  Central 
d'Blectricit^  under  the  auspices  of  the  Soci^t^  Internatiunals 
dc«  KIwctriclens. 

Wakefield.  —  The  WakeBeld  Corporation  intend  to 
apply  to  the  Board  of  Trade  (or  a  provisional  order  autho- 
rising  the  supply  and  diatributJon  of  electricity  for  imblic 
and  private  purposoa  within  the  city. 

Leooraotion  in  London.  —  Tbe  London  County 
Council  have  voted  the  sum  of  £500  for  obtaining  informa- 
tion on  the  subject  o(  locomotion  in  London.  The  matter 
is  referred  lolully  in  another  column. 

Tasmania. — An  international  exhibition  ia  to  be  held 
at  llobart  in  IS94-95.  An  inttuootinl  I^ondon  committee 
has  been  constituted,  with  oflice»  at  Tasmania  Governiuent 
Office,  ft,  Victoria-street,  London,  S.W. 

Ronbsdx. — Tbe  Compagnie  Nouvelle  dee  Tramways 
Boubaiz-Torcoing  has  obtained  permission  from  tlie 
Municipal  Coiuicil  of  Mouvouux  (Nord)  to  cunatriict  an 
electric  tramway  on  the  overhead  system. 

Women's  Voices. — It  ia  stated  that  women's  voices 
do  not  "carry"  well  on  loug-diatance  telephone  linos. 
Their  high  notes  do  very  well  over  short  lines,  but  are  not 
henni  distinct!}*  enough  on  the  longer  lines. 

The  Bleotro-Harmonlo  Society.  —  Tbe  "  ladies' 
night  "  of  thi*  iuciety  will  take  pUcu  this  eveninj;  in  the 
Uanquot^room  of  the  St.  James's  Hall  ItoetiiiirHni,  Regent- 
street,  W.,  at  eight  o'clock.  The  programme  was  given  in 
our  last  issue. 

Society  of  Arts.— On  Monday  a  lecture  on  the  "Art 
of  Book  and  Newepsjwr  Illustration,"  by  Mr.  Henry 
Blackburn,  will  bo  ^ven ;  and  on  Wcdnewlay  a  pajwr  will 
be  read  on  the  "Regulation  of  Street  Advertising,"  by  Mr. 
Ri  chard  M>n  Evans. 

Gas  Again. — An  accumulation  of  gae  in  one  of  the 
conduits  of  the  Manchester  municipal  electric  light  under- 
taking led  to  an  exploaion  last  week,  resulting  in  tbe 
upheaval  of  a  manhole  eorer  and  the  partial  destruction 
of  a  portion  of  a  main. 

Treatment  of  PbtUals  by  Osonlsed  Air.— M. 
H^rard  hat  analysed  a  note  by  MM.  Labbi  and  Oudin 
regarding  the  treatment  of  phthisis  byotonisod  air  obtained 
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by  electricity.    M.  H^rard  conclwlea  favourably  on  the 
spfilication  of  this  method. 

Londonderry. — The  report  of  Mr.  Blake,  electrical 
angiaeer  to  the  Cor|)oratioti,  and  which  was  recently  pru- 
■ented,  dealt  with  tbe  progress  made  in  the  erection  of 
generating  stations,  layin;^  underground  cables,  l!im|(-pillar 
ej'ectioriK,  and  similar  operations. 

The  Theatrophone.— Instruments  of  this  kind  have 
boon  introduced  in  Dover.  Recently  the  Folkestone 
Theatre  was  connected  up  by  a  special  wire,  and  some 
subscriber*  in  Dover  and  other  parts  ol  Kent  had  the 
pleasure  of  listening  to  the  performance  of  the  musical 
burlesque  "  Little  Oodiva." 

Solenoe  master. — A  science  master  having  special 
knowledge  of  chemistry  and  physics  is  required  for  the 
Kingston-on-Thamea  Endowed  Schools.  The  salary  ii 
£2S0  per  annum,  and  particulars  are  obtainable  from  Mr. 
John  Durham,  clerk  to  tbe  governors,  KingstoD-on-Thamea 
Endoweti  Schools,  Kingston -on-Thamos. 

The  Blackpool  Oars. — Delays  in  the  working  ot  tlie 
cars  are  reported  to  be  constant.  It  is  said  that  the  plant 
which  produces,  or  which  should  produce,  the  current  is 
worked  out.  New  engines  and  dynamos  have,  it  is  stated, 
been  ordered  to  bo  in  readiness  for  the  time  when  tbe  plant 
will  be  transferred  to  the  electric  light  works. 

Qovomment  and  Telephony. — Mr.  A.  Morley,  in 
reply  to  Captain  Bagot,  on  the  1 7th  inet,  aaid  that  he  could 
not  state  when  tbe  terms  of  tbe  agreement  between  the 
Post  Office  and  the  National  Telephone  Com[>any  would  be 
laid  on  the  table  of  the  Tlouse.  There  were  still  some 
points  to  be  considered,  but  there  should  be  no  delay 

Obituary.— M.  Paul  Jousselin,  the  president  of  th 
Soci^L^  des  Ingenieura  Civils  de  Francn,  has  juat  succumbed 
to  an  attack  of  pneumonia.  Mr.  •Tames  Brand,  who  died 
suddenly  at  Sanderstead  Court,  Surrey,  on  Tuesday,  was 
largely  interested  in  British  telephone  undertakings,  and 
was  formerly  chairm.tn  of  tbe  National  Telephone  Company. 

Serious  Fire. — A  large  five-storey  factory,  used  for  the 
manufacture  ol  eteclricol  appliances  and  for  supplying 
Halifax  shops  with  electric  light,  was  burned  out  yesterday 
morning.  A  gable  fell  out  on  to  the  residence  of  Mr. 
Emmott  and  demolished  a  great  part  of  it.  Tbe  damage 
will  prove  very  heavy,  and  the  electric  lighting  ot  about  90 
shops  has  been  cut  ofl. 

They  Did  not  Like  Welsh.— One  day  last  week, 
according  to  nimunr,  a  gentleman  was  using  the  tolophone 
at  an  hotel  in  Wales  and  speaking  in  Welsh  to  a  friend  in 
another  |>art  of  the  town.  Owing  to  a  slight  hitch,  the 
convcrHulion  was  not  cairied  on  as  rapidly  as  could  be 
wished.  "  Stay  a  moment,"  said  the  Hebe  in  attendance, 
"  let  me  speak  it  in  English.  Perhaps  the  wires  can't  carry 
Welsh." 

The  International  Maritime  Congress.  —  The 
"Minutes  of  Proceedings"  of  the  International  Maritime 
Congress,  held  a  few  months  ago  in  Loudon,  have  now 
boon  is"ucd  by  Messrs.  L'"«win  Bros.,  of  37,  Pilgrim  stroot, 
E.C.  The  fourth  section,  which  dealt  with  lighihousbs, 
buoys,  fog-signals,  etc,,  was  reported  in  our  columns  at  the 
time  Tbe  "Minutes  of  Proceedings"  will  form  valuable 
works  of  reference. 

Boiler  Explosions. — The  Scottish  Boiler  Insurance 
und  Engine  Inspection  Company,  Limited,  of  38,  Lloyd- 
■treet,  Manchester,  and  of  Glasgow,  have  published  an 
illustrated  pamphlet  dealing  with  the  variotu  caoMa  of 
boiler  explosions.  The  comgxiny  issue  policies  of  inaorance 
covering  all  loss  or  damage  U>  boilers,  buildings,  and 
machinery  arising  from  atoam-boiler  explosions  or  collapse 
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t4  flnea,  tod  abo  uoderulu  the  periodical  JB^MCtion  ftod 
indication  of  ftetm-eagiDse. 

EaglBe«ra  and  Shipboilders. — tht  •econd  geneni 
meetin;;  of  the  Norih-E:i!t  CoAit  InitJtUtlon  of  EoKinMrs 
ud  SbipboiMen  will  tdra  pliM  to-morrow,  tb«  25th  tn«t., 
«t  the  AtjMn»iim,  Chnreh-ctreet,  Wett  Haitlapool  Ur.  W. 
Bdk^  ptper  "  On  a  Method  of  Conparii^  Steuuhip  Per- 
fonnacai  ukd  ol  E«timating  Povsra  and  Speeda  of  Sbipa  ' 
win  be  di»egw(d,  and  a  paper  "  On  the  Daiif;eroui  WoHcing 
Beat  of  Mild  St«el  and  the  Effect  of  Annealing;  and  Air 
Cooling.''  b;  Mr.  Joseph  Nodder,  will  be  read. 

Lighting  In  P*xlfl. — A  petition  baa  been  addreaeed  to 
the  Pam  Mnntcipal  Council  eonplainiag  that  the  Sod^t^ 
Belf^  da  Sectenr  dee  Champa  ElyiAec  do  not  conform  to 
the  regnlatioDa  under  which  they  work.  It  is  said  that  a 
raiaimum  of  £30  ta  chart;ed  for  makjog  a  connection  by 
means  of  a  amall  branch  conductor,  whereas  the  comjMtiieB 
in  the  other  Parisian  districts  onljr  charf(e  £4  for  timilar 
work,  and  often  toake  the  connection  free,  and  thai,  amoog 
other  matters,  the  sni^ij  of  current  is  saspended  from  six 
to  eight  hours  io  the  24  hours. 

ProTtsional  Orders  of   the  Board  of  Trade. — 

Under  tbu  title  of  "trorUionai  Orden  of  tbo  Board  of 
Trade,"  Hr.  F.  J.  Crowther,  parliamentarj-  agent,  has  pn- 
pered  a  manual  cooc«ming  the  various  steps  necessary  in 
the  coarse  of  an  applicatjoD  to  the  Board  of  Trade  for  pro- 
naonal  orders  in  tbo  case*  of  gas  and  water,  tramway,  [Msr 
and  barbour,  and  electric  light  undertakings.  The  manual, 
which  is  published  by  Messrs.  Jordan  and  Sons,  of  1  SO, 
Cbaneery-lane,  W.C,  is  intended  not  only  for  the  use  of 
pnmoters  of  such  orders,  but  also  for  their  opponetite. 

Th«  "HodiofU  Batterr"  Company. — The  hearing 
was  resumed  on  Wui!Re.id:iy  at  tbc  M:krU>  trough  street 
Police  Court  of  the  cburgM  ul  conspiracy  tu  ilcfnud  ^(ainat 
Hr.  C.  B.  Harness,  the  managing  director  of  the  Medical 
BaUerj  Company,  Limited  ;  Mr.  J.  H.  M'Cnlly,  phy«ician; 
Ur.  0.  B.  HoUier,  sslesuiau ;  and  Mr.  Dudley  Towers,  aiias 
William  I^bert  SeUmao, »  naMeor.  Further  evidence  was 
giTOD,  aod  the  ease  wae  ^aJn  adjoomed  for  a  week.  Mr. 
Justice  Vaughan  Williams,  io  the  Cbancety  Division  of  the 
High  CoQit  of  Justice,  on  the  same  day  made  a  compulsory 
winding^ip  order  in  the  case  of  the  "  Medial  Battery  " 
Company,  Limited. 

LlCltUns  at  Bressols. — ^Tlie  central  station  was  set  in 
operation  at  the  commenccmont  of  tbo  present  month.  The 
station,  which  has  been  coiutrticted  und  equipped  by  the 
India  Bubber,  Gutta  Percba,  and  Telegraph  Company, 
Uraited,  of  Silvertown,  is  laid  out  for  the  supply  of  20,000 
16-cp.  lamps.  There  are  at  present  installed  two  500- h  p. 
steam. engines  and  two  dynamos,  togetber  with  a  liatlory 
of  accumulators  ca|iable  of  serving  5,000  lamps.  Additions 
will  be  made  as  required.  The  current  is  sent  out  on  tbe 
low-pressure  system  from  aub-sutiona  served  by  feeders. 
The  plant  will  be  in  operation  from  sunset  till  midnight, 
after  which  current  will  be  turniahed  by  the  accumulators. 

Exhibition  at  Santiaso.  —  Tbe  Department  of 
Science  and  Art  ban  received  throngh  tbe  Foreign  Office  a 
despatch  from  her  Majeity'*  Mimsior  in  Chile  calling 
attention  to  an  exhibition  which  it  is  pru[>OMd  to  bold  next 
year  at  Santiago,  dealing  with  mining  and  metallurgy. 
Tbe  exhibition  will  be  opened  in  tbe  second  fortnight  of 
April,  1894,  but  (he  exact  date  is  not  yet  known.  The 
eight  sections  of  the  exhibition  will  comprise  electricity, 
mining  machinery,  mecbiinioal  pro|ianit)on  of  minerals, 
metallurgy,  chemical  industnea,  statistics  and  plans,  and 
mining  and  metallurfiy  products  respectively.  Appli- 
cwtioiu  for  space  may  be  made  to  the  Chilian  Legation  in 
IiOndoo. 


ArtUeial  Bain.— M.  A.  Baudouin  has  presented  to 

the  Academic  dss  Sciences  a  note  referring  to  experimeota 
made  to  obbun  rain  by  driwiag  eleotricicy  from  the  clouds 
by  means  of  a  kite.  One  experiment  took  placo  on  the 
15lh  October,  at  about  6.15  p.m-  The  author  then  ob- 
tained contact  with  the  clouds  situated  at  an  estiraalect 
distance  of  1,300  yards.  At  that  moment  a  local  cloud 
was  noticed,  and  then  several  drop*  of  rain  feU.  As  sooo 
as  tbe  coittact  ceased,  which  was  effected  by  hauling  down 
tbe  kite,  the  normal  sute  of  aSsirs  was  rMumed  si 
5.30  p.m.  M.  Bsudouin  adds  that  as  far  ba«k  aa  1876  hs 
obtained  rain  in  the  same  manner  on  several  occasioai 
on  tbe  plains  of  El  Ueridj,  in  Tuoii. 

The  Royal  Soeiaty.— The  Boyal  Society's  modals  this 
year  hare  been  awarded  aa  foltowa :  The  Copley  Medal  to 
Sir  George  Stokes,  F.R.8.,  for  reaearehes  and  diacoTcriss 
m  physical  science;  a  Royal  Medal  to  Prof.  Arthur  Sohmter, 
F.R.S.,  (or  spectroscopic  researchea  and  investigations  into 
terreBtrial  nugnetiam  and  disruptive  discharge  through 
gaaea ;  a  second  Royal  Medal  to  Prof.  H.  Marshall  Ward 
for  researchea  into  the  life  history  of  fti<^  and 
achiiomycetea  ;  and  the  Davy  Medal  to  Maasrs.  J.  H. 
Tan 't  Hoff  and  J.  A.  Le  Bel  for  work  in  conoectioo  wiib 
the  theory  of  asymmetric  carbon  and  its  bearing  on  ths 
constitution  o(  optically  active  carbon  compounda  The 
distribution  of  tbe  medals  will  take  place  at  the  customary 
meeting  on  St.  Andrew's  Day  (30tb  inst.). 

Sp«ed  of  Propagratloa  of  Ele«trlolty  in  a  Wire. 
M.  Blondlot  has  described  some  experimeota  which  h« 
undertook  to  determine  the  rapidity  of  propagation  of  an 
electric  disturbance  aloii^  a  copper  wire  by  maana  of  a 
method  independent  of  theory ;  and  he  givee  aa  follows  tbe 
results  obtained  with  lioes  of  unequal  length  :  <1)  The 
equality  of  the  values  of  the  speeds  obtained  (183)  mifea 
and  I84j  miles  per  second)  with  two  lines  of  different 
lengths  (1,115  yards  and  1,973  yards)  shows  that  the  pro. 
pagatioD  movement  is  tolerably  uniform ;  (3)theae  figures  are 
perfectly  in  accordance  with  those  he  had  pre<rioatIy 
obtained  by  another  method  ;  (3)  the  experiment*  under- 
taken have  the  principal  advantage  of  being  iodepeodenl 
not  only  from  theory,  but  also  even  of  tbo  axist«acfij^ 
el ectio magnetic  oscillations  and  undulatioos.  ^M 

Tho  Phonopore. — Tbe  phonopore  telegraph,  which  ft 
in  use  on  several  of  our  railways,  and  which  enables  an 
extra  independent  message  to  be  sent  on  the  ordinary  tela- 
graph  wire  in  either  direction  at  tbe  same  tioie  that 
telegrams  are  being  sent  by  the  ordinary  telegraph,  has 
made,  we  are  informed,  an  additional  claim  to  oaofaloesa 
by  the  fact  that  communication  has  been  maintained  by  its 
means  under  circumstances  which  rendered  the  ordinary 
telegraph  altogether  useless.  Tbe  Phonopore  Company 
states  that  it  has  recently  happened,  on  (our  difTerent  Unes, 
that  though  the  ordinary  telegrapb  could  not  work  on 
account  of  a  brealu^e  of  the  wire,  the  messages  wero  sent 
by  the  phonopore  jnst  as  if  nothing  unusual  had  taken 
place  on  tbe  wire.  The  current  by  which  the  phonopore 
is  worked  jumped  the  gap  of  tbe  breakage,  and  thus  kept 
up  the  communication  whilst  the  ordinary  telegraph  was 
sileul.  ^M 

Lighting;  at  Edlaborgb.— When  the  members  of  oP 
Town    Council    met   on   Tuesday,    Councillor   Ktortimcr 
moved  the  disiipprovul  o(  the  minutes  of  a  recent  meeting 
at  which  it  was  resolved  to  light  certain  portiona  of  th^L 
city  by  electricity.     This  motion  was  soconded,  but  L4I 
Provost  Russell  nrgeil  the  adoption  of  tbe  minutes,  bei^^ 
aeconded  by  Councillor  Walker.     Councillor  Mackenxie.  a 
member  of  the  Electric  Lighting  Committee,  submitud 
staiiatics  BhowtnK  the  difference  in  cost  between  lighting  I 
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gsa  and  electric  ligbtinj;  in  tbe  v&rioiia  streeti  comprised 
ID  the  propoRod  aroa.  There  nouid  be  displaced  by  the 
electric  light,  if  it  was  carried  out,  782  f^im  buniera,  which  cost 
/1,3I0.  H  the;:  deducted  from  that  the  office  expenses, 
which  represented  M8,  being  la.  lOd.  per  burner,  the  total 
saving  in  coat  would  tie  £1,242,  while  US  or  150  urc  bmps 
would  cost  £2,%0,  making  an  additional  cost  of  £1,716. 
Bat  tbero  wu  a  jutent  which  wu  being  applied  to  arc  lamp^, 
and  which  would,  Prof.  Kennedy  tai<l,  permit  tbom  to  turn 
ofT  the  light  balf-way,  and  that  would  tuve,  pcHup*,  from 
£600  to  £700  |M}r  annum.  Some  farther  discussion  ensued, 
and  the  minutes  were  adopted. 

Dangers  of  Coftl  am.— With  reference  to  tbe  note 
given  in  auother  column  concerning  an  explosion  at  Man- 
chester, an  electrical  contractor  writes  as  follows  to  >  pro 
TiDcial  contemporary,  which  published  tbe  statement  in 
sensstionul  terms  :  "  As  this  paragraph  is  likely  to  mislead 
your  non-tecbnical  resders,  and  conxcqimntly  damage  us 
contractor*,  may  I  be  permitted  to  make  a  few  observations 
regarding  tbe  paiagraph  referred  to  t  In  all  large  towns, 
nich  as  Manchester,  there  is  a  considerable  leak&go  of  both 
sewer  and  coal  gas.  These  gases  find  their  way  into  the 
pipes  and  culverts  of  the  electric  system,  and  once  there,  and 
mixed  with  the  proper  proportion  of  air,  form  a  highly  explo- 
sive mixture.  The  slightest  spark  between  tbe  electric  cables 
then  explodes  the  mixture.  To  blame  electricity  is  hardly 
fair.  Why  not  head  the  paragraph  '  Dangers  of  Coal  or 
Sewer  Gas  '1  If  a  miner's  safety  lamp  ignites  an  accumu- 
lation of  fire-damp  in  a  coal-pit,  would  anyone  call  it  tbe 
'  Dangers  of  Using  Safety  Lamps '  1  I  think  not.  There 
ia  no  mention  of  gas  in  tbe  parigraph.  My  reason  for 
troubling  you  with  this  letter  is  that  the  paragraph  is 
likely  to  do  us  cotitractors  a  good  deal  of  harm  by  frigb- 
taning  our  probable  customers."  Wo  fully  agree  with  the 
coott actor's  remarks. 

Uqold  Air. — In  connection  with  the  forthcoming 
lectures  at  tbe  Royal  InstitutJoo  on  "  Air,  Gaioous  and 
Liquid,"  it  may  be  mentioned  that  Prof.  Dewar  has  sue- 
ceasfuUy  conveyed  a  considerable  quantity  of  liipiid  air 
from  London  to  Cambridge.  The  liquid  air  was  carried  in 
a  double  glass  f  ask,  the  space  between  the  inner  and  outer 
Ratk  containing  nothing  but  extremely  attenuated  mer- 
curial vapour,  together  with  a  little  liquid  mercury.  On 
pouring  liquid  air  into  the  inner  flask,  its  outer  surface  is 
rapidly  covered  with  a  mercurial  film  of  extreme  thinness, 
forming  a  reflecting  surface  highly  impervious  to  ra<)iant 
beat  As  soon  as  this  is  formed,  the  whole  apparatus  is 
packed  in  solid  carbonic  acid,  which  at  onco  freezes  the 
liquid  mercury,  arreslA  the  deposit  U|>ou  tbe  mirror,  reduces 
the  merourial  vapour  to  an  utSoitesimal  ijuaatity,  forou  an 
almost  perfect  vacuum,  and  supplies  an  envelope  80deg. 
below  zero.  Thus  protected,  tlie  liquid  air  reached  Cam- 
bridge with  only  a  trifling  loss  of  bulk,  notwithstanding 
the  incessaut  jolting  of  the  railway.  The  protective  power 
of  the  high  vacuum  and  the  mercurial  mirror  will  be  better 
apptvciated  if  it  be  borne  in  mind  that  the  difference  of 
temperature  between  liquid  air  and  solid  carbonic  acid  is 
the  same  as  between  ice  and  boiling  water. 

Ttas  SnbsidiBatlon  of  th«  Froooh  Cabl«. — "  It 
Ea  not  often,"  remarks  iho  Pt^l  Afall  GanlU  in  yc«lorday't 
issue,  "  that  questions  of  what  may  be  called  '  foreign 
policy  '  disturb  the  peace  of  tbe  Australian  Governments. 
lately,  howeveir,  they  have  been  paying  a  considerable 
amount  of  attention  to  exlra-oolonial  matters.  First,  as 
we  have  already  noted,  there  has  boon  a  good  deal  of 
embittered  controverty  over  the  action  of  tbe  New  South 
Wales  and  Queenslaod  Govemmente  in  subsidising  the 
JiVench  cable  from  Australia  to  New  Caledonia,  conitnicled 
avowedly  as  the  tint  link  in  a  chain  of  commuuicalion 


which  is  to  be  extended  to  Canada  under  the  same  auspices. 
Lord  Bipon  has  taken  an  unusually  Imporiat  view  of  the 
matter,  and  has  made  no  bones  of  expressing  his  concur- 
rence with  the  protest  which  emanated  from  tbe  Victorian 
Premier  on  tbe  subject.  When  the  mail  just  to  band  left, 
hot  controversy  was  raging  over  tbe  publication  in  the 
Melbourne  press,  of  Lord  Ripon's  despatch  communicating 
the  views  of  Mr.  Gladstone's  administration  on  tbe 
unpatriotic  action  of  the  two  Eastern  colonies  in  sub- 
eidising  the  further  intrusion  of  France  into  a  sphere  which 
only  a  little  time  back  they  were  frantically  proclaiming  to 
be  tbe  sole  domain  of  the  Australian  branch  of  the  British 
Empire." 

Artifloial  Diamonds. — Reference  was  already  made 
to  this  tubject  a  little  time  i^o  in  connection  with  lbs 
ex|i«riment8  of  M.  Moissan.  To  obtain  the  powerful 
pressure  which  he  judged  requisite  to  the  formation  of  the 
diamond,  M.  Moissan  conceived  the  idea  of  utilising  the 
property  that  certain  bodies  possess  of  increasing  their 
volume  when  cooling  from  a  liquid  to  a  solid  state. 
He  placed  silver  and  charcoal  oi  sugar  in  an  electric 
furnace  and  fused  the  metal  to  a  stale  of  ebullition  ;  a 
certain  quantity  of  carbon  was  thus  absorbed  by  the  metal. 
Tbe  mass  was  then  thrown  into  water,  and  at  once  formed  a 
shell  of  solid  silver.  When  this  was  withdrawn  from  tbe 
water  and  allowed  to  cool  slowly,  the  pressure  of  the  kernel 
of  molten  silver  contained  in  the  exterior  shell,  which 
expanded  in  the  process  of  cooling,  precipitated  the  carbon 
in  the  form  of  microscopic  black  diamonds.  Following  this 
experiment,  M.  Moissan  enclosed  in  a  cylinder  of  soft  iron 
a  certain  quantity  of  charcoal  of  sugar,  and  plunged  it  into 
a  bath  of  liquid  iron,  placed  in  an  ele<:trjc  furnace.  With- 
drawing the  crucible  from  the  furnace,  he  plunged  it  in 
water  and  allowed  the  mass,  as  soon  as  the  exterior  shell 
was  formed,  to  cool  gradu-itly.  The  result  was  tbe  pro- 
duction of  genuine  diamonds,  microscopic  indeed,  but  still 
true  diamonds. 

Blootiioity  Applied   to  Domestic    PnrpotM. — 

A  lecture  on  "Electricity  as  Applied  to  Dome»tic;  Purposes" 
was  recently  delivered  at  Westwood  Uouse,  West-hill, 
Upper  Sydenham,  by  Mr.  G.  Oflor,  M,LE£.,  managing 
director  of  the  Crystal  Palace  District  Electric  Supply  Com- 
pany, Limited,  The  lecture  has  now  been  printed  in  the  form 
of  a  j)amphlet,  a  copy  of  which  has  been  forwarded  to  us 
by  the  author.  In  dealing  with  the  district  covered  by  the 
company's  parliamentary  powers,  Mr.  OfTor  pointed  out 
that  the  area  lay  in  the  counties  of  Kent  and  Surrey,  in 
the  parishes  of  Lambeth  and  Camberwell,  in  the  diatrictsof 
Lewisbam  and  Beckeuham  Board  of  Works,  the  borough 
of  Oroydon,  and  to  a  large  extent  In  tbe  county 
of  London.  He  did  not  think  the  company  would 
ever  come  under  the  compulsory  sate  powers  of  the 
Act  of  Parliament,  as  it  would  involve  a  combination 
of  the  local  authorities  of  the  districts  mentioned  to  deal 
with  the  mutter,  which  he  regarded  as  practically  impos- 
sible. Tbe  lecturer  briefly  referred  to  tbe  system  of  supply 
adopted  by  the  company,  and  mentioned  cases,  on  tbe  one 
hand,  where  tbe^electric  light  had  proved  to  be  cheaper 
than  gas  lighting,  and,  on  the  other,  where  the  cost  had 
been  about  the  same  as  illumination  by  gas.  He  next 
referred  to  and  exhibited  electric  kettles,  frying  and  stew 
pans,  grills,  flatirons,  cigar- lighters,  small  olectromotars, 
and  concluded  by  giving  partieulars  of  dividend  paying 
electric  light  companies,'  and  of  tbe  number  of  lamps  supplied 
from  their  respective  statiooe. 

Electrical  Condactivit?  and  Speoiflo  Resletanca 
of  Hetals — The  experiments  of  Profs.  Dewar  and  Fleming 
ot;  the  electrical  coaduclivily  and  specific  resistance  of 
metals  at  extremely  low  temperatures  have  been  continued 


riiwa  tlM  publication  of  tbe  ioitiftl  psper  last  year,  and 
further  reciilt*  have  recently  appeared  in  the  PhUosophiMl 
Mofiomu.  Tbe  object  of  those  fnrther  cipcrimont?  was  to 
dotermine  the  specific  electrical  resistaDce  of  metals  and 
alloye  over  a  wide  range  of  temperature,  from  about 
SOOdeg.  C.  to  nearly  -  SOOdeg.  C,  the  lempcratnre  of  liquid 
oxygbn.  A  large  number  of  pure  metaia  were  subjectod 
to  teat,  incIu<liRj;  gold,  silver,  platinum,  copper,  alu- 
minium, iron,  Lin,  nickel,  zinc,  cadmitim,  lend.  nuigne*iuin, 
palladium,  and  thallium.  From  the  Ubles  publishecl 
it  appaan  that  tho  order  of  conductivity  of  theeo 
n«tal<  is  very  differeut  at  low  temjieruture  to  irhat  it  la  in 
tie  higher  ranges.  At  the  lowest  temperature,  reached  by 
means  of  liquid  oxygen  and  a  vacuum  as  well,  copper  i>  the 
IWBt  conductor,  instead  of  silver,  and  there  seems  to  be  a 
real  or  forluiton*  connection  between  tho  sonorous 
proportiw  of  the  metals  and  their  conductivity.  Thus 
Rotd,  nlver,  aluminium,  and  copper  are  all  ROod  conductors, 
while  lead,  cine,  tin,  [uilladium,  and  thallium  are  inferior. 
The  exporimenta  tend  to  confirm  the  theory  on  which  they 
were  originuily  btLtud^-viz.,  that  at  absolutely  zero  tempe- 
rature tbe  specific  resistance  of  pure  metaia  would  become 
nil,  and  that  most  nnattainablo  of  raroties,  a  perfect  coii' 
dnctor,  would  bo  actually  realised.  The  obiervationa  are 
to  be  oontJuued  into  even  lower  temperatures  in  a  further 
conneof  experiment*. 

Inflnenoe  of  a  Tbre«-Wiro  Systont  on  Tele* 
phono  Wires. — In  a  [Kijier  given  in  the  Kld-lml"-hnisckf 
ZalMkri/l  of  the  17th  inst.,  M.  Th.  Erhard,  of  Altona,  deals 
with  tbe  influence  upon  telegraph  and  telephone  wires  of 
a  three-wire  system  of  diatribulton.  The  author  statos 
that  an  far  as  dtKtiirbancos  caused  in  telegraph  wires 
through  strong  current  inatallution*  is  concemcil,  the  post 
and  telegraph  authorities  admit  that  ituch  iuterniptions 
are  accounted  for  by  extraordinary  events,  and  that 
therefore  they  are  almost  left  out  of  consideration. 
Tbe  case  is  similar  with  diaturbuiioeK  in  the  working 
of  telephone  lines  in  so  far  as  understanding  by  means 
of  the  tel«phone  it  concemod.  The  author  enters 
into  details  regarding  various  intermptions  at  Altona.  Ha 
concludes  that  in  regard  to  the  falling  down  of  iiidiculor 
switches  in  the  telephone  exchanges,  tho  bare  middle  wire 
rather  brings  about  fewer  dislurbancea  in  telephone  work- 
ing than  tbe  insulated  wire ;  but  when  the  worst  enemy 
of  telephone  wires,  the  constant  passage  of  current  by 
which  it  is  impossible  to  replace  tbe  indicator  switches,  is 
considered,  tbe  advantages  of  the  bare  middle  conductor 
over  tho  insulated  central  wire  considerably  preponderate. 
Ai  to  disturbances  in  telephone  wi>rkiog  through  the 
imposBibility  of  making  connections  with  subscribera,  tho 
bare  copper  conductor  is  not  more  disadvantageous  than 
the  one  that  .is  insulated.  The  intermptions  in  tolophone 
circuits  caused  by  strong  currents  are  principally  inaignift- 
cant  in  relation  to  the  other  disturbances  occurring  in 
telephone  working.  The  ubservationx  liitherUi  made  havo 
(d  no  single  ease  led  to  the  apprehension  of  greater 
disturbances  in  telephone  circuits,  and  Mr.  Erhard 
therefore  bulieves  that  by  mutual  goodwill  conductors 
carrying  both  strong  and  feeble  currents  can  be  placed 
Bsai  on*  another  without  troubling  about  either  a  bare  or 
JRiulated  central  conductor.  One  of  the  great  advantages 
of  tbe  bare  middle  conductor  is  that  tbe  insulation  of  houae 
installations  can  bobottermaintainod  than  with  an  insulated 
middle  wire,  and  greater  security  in  telephone  working  oao 
thereby  be  obtained.  Recent  insalaiioo  measurements  in 
bouss  installations  ol  from  one  to  two  yecu's'  standinf; 
•bowed  insulation  resisLauces  of  not  less  than  100,000  ohms. 

Ext«nBiODS  at  the  Bradford  StAtloo. — The  exten- 
sJoas  wbieb  have  been  in  cotirae  of  being  made  for  some 


months  past  at  the  central  station  of  the  Corporation 
now  approaching  completion,  and  tbe  output  of  tbe  works 
will  ahoi-tly  be  increased  to  tbe  extent  oi  30  percent.  Tbe 
alterutions  bare  been  carried  out  under  the  su]>ervision  of 
Mr.  Shflolbred,  the  engineer  retained  by  the  Gas  and  Elec- 
tricity (Supply  Committee.  The  station  is  situated  near  the 
bottom  of  BoltoRroa'l,  with  a  frontage  to  that  thorough- 
fare, and  overlooking  at  the  back  the  Jollity  Theatre  and 
Canal-road.  The  length  of  tbe  frontage  is  I66it.,  and  tbe 
width  of  the  plot  of  ground  is  upwards  of  70ft.  Of  the 
aide  nearest  Canal-road,  a  length  of  105ft.  is  occupied  by 
the  engine-house,  a  single  storey  od  building  22ft.  wide, 
with  a  lodgo  opening  towards  Canal-road  at  each  end. 
Side-by-Kide  with  tbe  eugine-boute  ia  a  building  preciielf, 
similar  in  construction  and  dimensions.  From  tbe  midd 
of  this  building  rises  a  tali  chimney,  with  tho  boiler-hou 
at  the  further  end  of  the  building  and  tbe  storagebatt 
room  at  the  town  end.  The  aUeratione  include  the  erection 
of  a  building  165ft.  in  length,  22ft.  in  width,  and  two 
storeys  in  height  along  the  whole  frontage  to  Botton-road. 
Tbe  basement  or  first  atorey  is  used,  so  far  as  tho  end*  are 
concerned,  for  tbe  storage  of  coal,  and  fuel  can  be  ah' 
direct  from  Boltonrood.  Tho  intermediate  space  has  bS' 
utilised  for  tbe  laying  down  of  Itoilers  and  tbe  erection 
a  smoke  economiser.  When  tho  Gas  und  Electricity 
Supply  Committee  deem  it  advisable  to  spend  more 
money  on  what  has  thus  far  proved  a  most  profitable 
investment,  tho  works  will  be  further  extended  b; 
raising  tbe  enginehouae  and  tlie  intermediate  building  to 
the  height  of  the  newly-erected  one.  The  cost  of  tbe  new 
building  will  be  from  .£6,000  to  .£7,000.  The  prinrijial 
additions  to  the  plant  consist  of  two  Willans  eogioes,  each 
of  300  i.h.p.  There  were  previously  seven  enginei,  with  e 
toUl  of  1,200  i.h.p.,  and  the  exiating  onginaboiiie  will 
provide  Bi»aco  for  two  new  engines  of  the  sise  of  the  latee' 
additions.  There  are  tour  Luncasbire  b<MletB  on 
premiaea,  each  20ft.  in  length  by  TfU  in  diameter,  and  o 
of  the  Bibcock  and  \Vilcox  typfl.  The  storage -battery 
room  has  proved  of  great  utility,  as  it  provides  the  suppl; 
of  electricity  for  10  hours  out  of  the  2t. 
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Rapid  Transit. — In  the  conrse  ol  an  article  in 
recent  iaaue  of  the  St.  Jamts'n  Oazette,  a  correspondent  says 
"Travelling  by  train  at  ISO  miles  an  hour  is  by  no  meaoc 
slow  work,  but  there  are  certain  electrical  engineers  on  the 
Continent  who  a^iy  that  such  a  s|ieed  ia  quite  possible.  They 
have  gone  further  than  this.  .So  sanguine  are  they  of  tbe 
truth  of  their  assertion  that  they  have  accepted  a  contract  bo 
build  electric  motors  which  shall  run  at  this  speed  on  a  line  to 
belaid  between  Brussels  and  Berlin.  It  seemaat  first  sight  S< 
rather  big  jump  from  GO  or  70  mites  an  hour — tho  highest 
S[ieod  that  has  been  hitherto  practicable  on  tho  best  of  modern 
railroads — to  n  spcod  of  more  than  double  thst  velocity.  But 
to  tbe  electrician  most  things  are  possible — at  all  events,  on 
paper.  Indeed,  electrical  engineers  have  long  been  aware 
that  if  once  they  can  overcome  one  or  two  little  difficulties 
in  the  aystem,  they  will  be  able  to  produce  electromotors  of 
a  speed  thut  will  mako  even  tbe  Bnissels-Berlin  seheme 
seem  very  slow  travelling.  The  promoters  of  tbe  new  line 
on  the  Continent  say  they  have  found  out  tho  way,  but 
whether  they  will  succeed  or  not  it  is  impossible  to  say  untile 
trial  baabeen  made.  If  aatorage  battery  of  very  light  construc- 
tion be  someday  discovered,  high  speeds  may  yet  be  possible 
by  this  system,  and  that  is  all  that  can  bo  said  on  the  matter. 
The  engineers  of  the  Brussels  t»  Berlin  railway  have  wisely 
owned  their  inability  to  cope  with  the  difficulties  of  weight, 
which  are  tho  chief  drawbacks  to  the  storage  system. 
Their  idea  is  to  feed  the  motors  with  current  ss  they  8|>eed 
along  the  line.  This  can  be  done  by  using  one  or  both  of 
the  nils  as  conductors  for  the  curreDt.     There  must  be  e 
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central  generating  atation  lituated  at  leant  at  every  lOmJtea 
along  the  rout^,  wliorc  electricity  ia  [H'oiuced  iinil  iiu|iplie(l 
totheraila.  Tbe  moment  tho  current  enters  the  latter  it 
ia  prastically  avaiUbld  at  any  point,  for  the  time  occupied 
in  travelling  their  length  Ja  inappreciable.  It  i(  be  incon- 
venient to  use  the  rail*  ai  condnctora,  the  current 
cat!  be  collected  equal iy  veil  from  an  independent 
metal  bar  fixed  all  the  way  between  the  lines,  u  ia 
done  in  the  case  of  the  South  London  Electric  Railway. 
Although  there  ia  little  or  no  limit  to  the  dJatance  elec- 
tricity can  travel  along  a  conductor,  ita  atrength  very  aoon 
begins  to  diminish ;  and  unloas  the  atrengtb  can  be  main- 
tained tiDiformly  the  motor  will  not  giro  satiafaccion. 
A^nin,  where  the  current  is  conveyed  by  raits  there  will 
always  be  a  leakage  to 'earth';  and  ibia  will  happen  no 
matter  how  carefully  the  rails  may  be  insulated.  In  wet 
weather  theae  loakagea  would  render  the  railway  practically 
nnnaable,  for  damp  ia  an  excellent  conductor.  If  it  were 
possible  to  keep  the  preKsnrc  iinilorm  all  iho  way  and  to 
avoid  any  leakage  whatever,  than  ISO — or,  for  the  matter  of 
that,  ftOO — milea  an  hour  would  be  |>erfectly  practicable," 

Hedgehog  Transformers  nod  Coadensers.  — lo  a 

paper  read  bcfaro  the  American  Institute  of  Electrical 
Engineers,  Measra.  F.  Bedell,  K.  B.  Mdler,  and  O.  F. 
Wagner  dealt  with  this  subject.  The  first  p.irt  of  the 
paper  formed  a  ilexcription  of  apparaiua  and  measurement. 
The  method  ot  instantaiieous  contact  was  employed  for 
obtaining  the  K.M.F.  at  various  points  of  the  phaae,  for 
which  purpose  the  contact  employed  consisted  of  a  needle 
attached  to  a  revolving  disc  which  cut  through  a  fine 
Btream  of  water  at  every  revolution,  and  the  potential 
dilTereitce  wa«  obtained  by  means  of  a  multicellular 
voltmeter  with  a  pneumatic  damping  arrungt^munt, 
devised  by  Prof.  Uyan.  The  Hedgehog  transformer 
primary  conaiated  of  1,126  turns  of  wire  0-072in. 
in  diameter,  arranged  in  12  layer*.  Ita  resiaUiice  was 
2'748  ohms,  and  its  weight  291b.  The  secondary  consialeil 
of  73  turns  of  cable  composed  of  19  strand  of  0  038in. 
wire,  with  a  reaiatanae  of  -0U9  ohm,  and  weighing  12-61b. 
The  transformer  was  designed  for  1,000  volts  at  130  periods, 
Experiments  show  that  at  no  load  the  lag  of  the  primary 
current  behind  the  primary  E.M.F.  ia  almost  SOdeg.,  which 
is  gre<it1y  in  excess  of  the  lag  shown  by  similar  experiments 
upon  tratisformera  with  closed  magnetic  circuita.  The  secon- 
dary E.ALF.  at  no  load  ia  almost  opposite  in  phase  to  the 
primary  E.M.F. — that  ia,  almost  ISOdeg  behind  it.  With  in- 
creased lixtd  the  lag  increased  slightly,  duo  to  increased  leak- 
age. The  curve  for  efliciency  rises  very  rapidly  as  the  load 
increases,  reaching  90deg.  at  about  one-eighth  of  full  load. 
From  quarter  load  it  is  nearly  constant,  rising  to  96  6  per 
cenL  at  two-thirds  load.  It  remains  practically  constant 
until  full  load  is  reacheJ,  and  then  falls  ofT  slightly  on  uver- 
load.  The  allday  efficiency  calcul.itod  on  a  basis  of  Svo 
hours  at  full  load  out  of  34  hours  is  OlS  per  cent.  There 
is  a  fall  of  about  2  5  volts  in  the  secondary  between  no  load 
and  full  load.  Tests  were  then  made  with  Staniey  con- 
dflneers  in  circuit  and  readings  taken  for  detormtniDg  the 
primary  E.M.F.,  aecondary  E.M.F.,  primary  and  line 
current.  The  resulte  of  three  rans  are  given  in  the  follow- 
ing table,  showing  clearly  the  effect  of  the  condenser  in 
diminishing  the  line  current,  especially  at  no  load : 
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At  DO  load  the  line  current  is  seen  to  be  less  than  one- 
fifth  of  the  iwimary  current,  or  the  value  it  would 
bave  if  the  condensers  were  absent;  even  under  full 
load    th«   reduction    is   considerable.      As   the    roaults 


of  these  tesU,  tho  autbors  conclude  the  transformer 
upon  which  the  investigation  wa-i  made  posaesaos  two 
valuable  features — high  efficiency  and  good  regulation. 
The  ex[>cnmente  with  the  condensers  demonstrate  the 
practicability  of  their  use  to  diminish  the  line  current  in 
transformer  circuits,  and  points  to  their  more  extended 
use,  as  their  manufacture  i*  perfected  and  cheapened,  not 
only  ia  this,  but  also  in  other  eyatems  of  alternating-current 
distribution 

Eleotrio  Shot-Firing  In  Oo«J  Ulnea. — A  paper  on 
thia  subject  was  read  at  Wigan  recently  by  Mr.  Peter 
Houghton  before  the  Lancashire  Association  of  Colliery 
Undcr-Managers.  The  author  said  that  be  did  not  intend 
to  treat  the  subject  from  a  scientific  point  of  view,  but 
more  from  a  practical  one.  He  remarked  that  amongst  ths 
number  of  modern  improvements  in  our  mines  it  was  found, 
owing  no  doubt  to  the  large  number  of  lives  that  bid  been 
lost  by  ex|i!osiona  anil  the  introduction  of  the  hlgb-safety 
explosives,  the  question  of  electric  sbot'flriitg  had  made 
very  rapid  strides,  and  was  now  being  pushed  forward  by 
her  Mijcaty's  inspectors  of  coal  mines  as  ihe  only  safe 
method  by  which  the  safety  explosives  now  in  use  oould  be 
fired.  They  all  know  that  Mr.  Henry  Hall,  of  their  own 
district,  strongly  advocated  the  use  of  safety  oxploaivea 
fired  by  electricity  in  preference  to  guniiowder.  The  firing  of 
a  charge  of  explosive  through  the  agency  of  a  slow-burning 
fuse,  though  still  very  extensively  practised  in  mining, 
presented  auch  deci<led  disadvantages  in  regard  of  un- 
certainty, and  in  some  cases  of  danger,  when  compared 
with  the  firing  by  electricity,  that  it  was  not  surprising  to 
find  what  rapid  strides  the  question  of  electric  firing  had 
made.  The  object  of  electrical  firing  was  one  of  safety, 
though  the  mining  fuse  patented  by  Bickford  effected  an 
enormous  improvemenr  in  the  firing  of  charges  in  mines  ; 
yet  there  was  little  doubt  that  accidents  in  mining  would 
bo  considerably  reduced  in  number  if  electrical  blasting  were 
more  frequently  employed,  especially  in  dangerous  mines, 
instead  of  the  uncertain  system  of  firing  by  slow  burning  fuse. 
Many  mon  had  met  their  doom  through  going  up  to  a  shot  in 
the  false  belief  that  the  fuse  had  burned  out  or  become 
extinguished.  In  some  instances  the  fuse  had  been  burning 
forhoura;  also,  explosive  mixtures  had  been  ignited  and 
proved  fatal  to  life,  owing  to  the  spit  of  the  fuse  when 
touched  with  the  heated  wire.  With  electric  lighting  the 
simplest  precautions  sufficed  to  ensure  absolute  safety,  and 
in  no  case  where  it  was  necessary  that  safety  explosives  had 
to  be  used  ought  they  to  be  fired  by  any  other  agency  than 
electricity,  becatuu  it  was  not  wisdom  to  adopt  a  safe 
explosive  and  use  for  ite  ignitiuD  an  unsafe  meana,  thereby 
destroying,  to  a  certain  extent,  its  safety  as  an  explosive. 
Perhaps,  in  no  other  district  in  this  country  had  the  use 
of  the  t:iiely  explo^iives  and  tha  firing  by  electricity  become 
mi>re  general  t,h)tn  in  tb.it  district  The  author  went  on  to 
dcwribe  high  and  low  tension  expludem,  and  the  methi>ds  of 
firing  the  detonators.  He  submitted  that  they  ought  to 
make  themselves  thoroughly  acquainted  with  all  things 
introduced  for  the  safe  working  of  mines.  He  contended 
that,  owing  to  electric  firing  having  been  placed  in  the 
hands  of  persons  not  previously  having  had  any  knowledge 
of  either  the  explosive  detonatora  or  the  electric  appliances 
for  firing  purposes,  accidents  had  happened,  not  altogether 
through  carelessness,  but  more  from  ignorance  of  those 
things  which  bad  fallen  in  their  hands  to  use.  But  aa 
knowledge  was  g.iined  ot  what  a  dotonator  consisted  of,  and 
its  danger  when  tampered  with,  so  would  men  become  more 
cautious  when  a  miss-fire  happened  to  regain  the  detonator, 
and  be  believed  accidents  from  this  cause  would  be  few  and 
far  between.  The  author  coticluded  by  eooatderiug  more 
fully  the  causes  of  mise-Gres  from  electric  firing. 
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Wm.Gei|.ol,M.IE.E., 
w»8  born  in  I860,  unci 
educated  at  BriirUil 
Grammar  School  utid 
at  the  Coitego  o(  Pby- 
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■  L-tle-oiiTyne.  Oe 
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I  :il  examtnatioD  in 
1*76,  and  the  Cily 
OiiiMi:  cxiiminutiou  in 
electric  lighting  and 
cngineonng  In  1882, 
in  both  of  which  ho 
obtained  firel-clM» 
hanour&  Mr.  Geipol 
served  a  four  years' 
apprenticeahij)  in  the 
worIubo|)B  and  draw- 
ing ofticet  as  a  me- 
cbanical  engineer,  at 
die  w«11-knowii  marine  engine  wortt*  of  M»i>r«.  T.  Richard- 
<on  and  Sot)*,  of  Uartlopool,  and  watt  alto  «ix  montbt 
nl  Hebburn  Collieries,  county  Durham,  studying  mining 
engiDe«rins.  lie  entered  the  MrvJce  of  ibo  Anglo- 
American  Bnub  Corporation  in  188S.  Shortly  altorwArd« 
he  WM  appointed  aaaietant  manager  al  (heir  dynamo  works 
in  Borough-road.  In  1884  be  was  sent  by  them  to  Edin- 
burgh lo  superintend  the  lighting  of  the  Forestry  Exhibi- 
tion, which  was  exclimively  carried  out  by  the  corporation 
under  bis  tiui>ei-vi»ion  lo  thu  entire  satisfaction  of  the  com- 
mittee. Subscfitiently,  Mr.  Geipel  nugotiated  and  carried  out 
for  the  BruihCompanyn  Ui^e  numberol  electric  light  inat^l- 
latjons  in  Enjilnnd  ind  Scotland,  and  opened  branch  ofGces  i  n 
Edinburgh  and  Glasgow,  which  were  under  his  charge,  as 
the  company's  suporintcudent  for  Scotland,  up  lo  1889. 
Upon  the  formatioD  of  the  Scottish  Electric  Supply  Com- 
pany,  Mr.  Ueipel  became  one  of  the  directors.  In  1889, 
owing  to  the  rapid  development  of  their  buslDesi.  the 
Bruih  Company  selected  Mr.  Geipel  as  their  central- 
station  engineer,  in  which  capacity  be  controls  the  de 
signing,  working,  and  e(|uipmenl  of  the  Brush  Company's 
central  station*.  For  two  years  previous  to  bis  leaving 
Edinburgh  ho  held  an  appointment  at  the  new  Heriot- 
WaLl  College  as  lecturer  in  electric  engineering.  Mr. 
G«fpel  is  an  occasional  contributor  to  the  technical  Proas 
and  to  the  Transaefuma  of  the  engineering  societies. 


INSTITUTION  OF  ELECTBICAL  ENGINEERS- 

The  Institution  of  Electri«aT  Engineers  held  iheir  fifth 
annual  dinner  on  Wednesday  night  at  the  Freemasons' 
Tavern,  whan  a  company  of  upwards  ol  170  gentlemen  sat 
down  under  the  |ire<idcticy  of  Mr.  W.  U.  Preeco.  The 
following  were  present : 


Adams,  Mr. 
AlbrtKht,  Mr. 
All«n,  Mr.  A.  W. 
AmIwvoq.  Ur. 
Andenon,  IV.  W. 
Ardron.  Mr. 
ArmHtrong,  Mr. 
Aiin>tron){,  Ur, 
Atheiton,  Mr, 
Ayrton.  I'rot. 
Bail^,  Mr. 
Banker,  Mr. 
Bar,  Ur. 
Barry.  Mr. 

Beaumont,  Mr.  W.  W. 
Beevor,  Mr. 
Benedict,  Mr. 
Bennett.  Mr. 
BiRR..  Mr-  C.  H.  W. 
BinawBager,  Mr.  M. 
BiiMwaninr.  Mr.  O. 
BlaokweD,  Mr. 
BloomfleUi,  Sir  T 
Bramwell.  Sir  r. 
Mnlt,  Mr. 


Critlle,  Mr. 
Browne.  Sir  J.  a 
Uroolirnan.  Mr. 
Bucknej  Mr. 
Sudd,  Ur. 
Butcher.  Mr 
Chnmoii.  Mr.  f. 
Chamon.  Mr.  \V,  A. 
Chauvui,  Mr. 
ChriatiP.  Mr. 
Ctark,  Mr. 
Clark,  Mr.  L. 
CrMk.  Captain 
Crw,Mr. 
CromptOD,  Mr. 
Crooksa,  Prol. 
Curra,  Mr. 
IX Alum.  Mr. 
DieMlborat.  Mr. 
Dillon.  Hon.  C. 
Dowvjn,  Mr. 
DutJiy,  Mr. 
East,  Sir  O.  a 
BaMOB.  Mr. 
BdgeeoM,  Ur. 


Perry.  Prel 
Pbitflps.  Mr. 
Preeoe.  Mr.  A.  H. 

Proooe.  Mr.  W.  L. 

Prcece,  Mr   W,  H.  (chairmant 

Prilchott,  Mr. 

Priteholt.  Mr.  G.  E.  B. 

KavflinK*.  Mr.  W.  R, 

FUwIEiiKo.  Mr.  J. 

KftwIiiiHon.  Sir  R. 

Reeves.  Mr. 

ReUI.  Mr. 

Raynoldo,  Mr. 

RiMaids.  Mr. 

Roberts,  Mr. 

Roblnion.  Mr. 

Rorke,  Mr.  E. 

Rorke,  Mr.  T. 

Rocker,  Prof. 

Balomeus,  Sir  I>. 

Bnnkey,  Captain 

Seboloy,  Mr.  H. 

Soott,  Mr. 

Sharp,  Mr. 

Shoolbrod.  Mr, 

SioiiiQiifi.  Mr. 

Smith,  Mr.  T. 

Smith,  Mr.  W.  O. 

Smitli,  Mr.  W.  S, 

Smytli.  Mr, 

SjioKnolotli,  Mr.  C.  E. 

Spagnolettt,  Mr.  J.  B. 

Sparks.  Mr. 

Splern,  Mr. 

8l««iirt,  Mr. 

Blifle.  CAptaln 

Btothert,  Mr. 

StraDTC,  Mr. 

Strnubo,  Mr. 

Slroh,  Mr. 

Swinburno,  Mr. 

Swiiiimi,  Mr. 

Tliumiwon,  Mr. 

Trotter,  Mr. 

Tunzelmaon,  Mr.  da 

Turner,  Mr. 

Unwin.  l^fo(. 

Vono.  Mr. 

Walkcc,  Mr. 

Wnlluoe,  Mr. 

Wallia-JaniM,  Mr. 

Ward,  Mr-  G.  G. 

Ward,  Mr.  J. 

Ward,  Mr.  N. 

Ward,  Mr.  A.  P. 

Webb,  Mr. 

Webber,  General 

WoIIb.  (%iloa«l 

Wimrton,  Cat>taio 

Wllks,  Mr. 

Wlllett,  Lieut. 

Wilmot,  Mr. 

Wilson,  Mr. 

Wint«r.  Mr, 

Wright.  Mr. 

Wtight,  Mr.  A. 


Edmeiids,  Mr. 

Gdwaids,  Mr. 

Ehrhardt,  Mr. 

BIphlniiloDe,  Mr. 

Klfij).  Mr,  Alderman 

EpstiMn.  Mr, 

Kmkino.  Mr. 

Kiwon,  Mr. 

JJBtlor,  Mr, 

Gvnnti,  Mr. 

Fairfax,  Mr. 

Ferranti,  Mr, 

Ffinoh.  Mr. 

Flmtwood,  Mr. 

Forb«a.  I'rof. 

Forde,  Mr. 

Fonter,  Prof.  G.  C. 

Fj«r»,  Mf. 

Gntcke,  Mr. 

Gavny,  Mr. 

(iorham.  Mr. 

drovo,  Mr. 

Hammond.  Mr,  R, 

Hammond.  Mr.  V.  1', 

Hue r In,  Mr. 

H»[Hi<on,  Mr. 

H«it.  Mr. 

Hi«'kti»i,  Mr. 

Ucaph^.  Mr. 

Heaviaide,  Mr.  A. 

HcavUidc.  Mr.  B, 

HcdKoi^  Mr. 

Hdl,  Mr.  L. 

Hint,  Mr. 

Heldeo,  Major 

Hookey.  Mr. 

Hooper,   Mr. 

Hop  wood,  Mr. 

HuRhoB,  Prof. 

IIuKhc*.  Mr. 

HuniD.  Mr. 

luce.  Mr  J.  O. 

Incfl,  .Mr.  F. 

jKubsoii.  Mr. 

Jenkin,  Mr, 

Joyce,  Mr. 

Knpp,  Mr. 

Krith,  Mr. 

Kompe,  Mr. 

King,  Mr. 

KoiS,  Mr. 

Lamb.  Mr. 

Lonnard,  Mr. 

Lioyd,  Mr. 

Mocroi}-,  Mr. 

Mfld)^n,  Mr. 

Mnnee.  Sir  It. 

Mavor,  Mr. 

Mayas,  Mr. 

Mordey,  Mr. 

Morley.  Right  Hon.  A- 

MlUdiell,  Mr.  IL 

Ultehell.  Mr.  P. 

Uundella.  Right  Hon,  A.  J. 

O'Brien.  Mr. 

Owon,  Mr.  Conliffo 

The  rRG.STDGNT,  a[t«r  dinner,  and  after  the  toiat  of 
Quocn "  bad  boon  honoured,  proposed  "  The  Li 
Societies." 

Sir  J,  Crioiiton  Bkownk,  responding,  said  the  learn. 
societies  were  all  standing  tip-toe,  eager  to  see  what 
electrical  engineers  were  going  to  do  next.  They  wore  full 
of  gratitude  and  admiration  for  the  spleodid  achicrementx 
of  electrical  engineers  in  recent  yeiin,  and  they  bad  a 
lively  aense  of  favours  to  come.  They  bad  festooned  our 
homes  with  boavitiliod  glow-worms ;  they  had  stretched  our 
ears,  not  in  any  tuininc  sense,  so  that  they  extended  all  over' 
the  town,  and  even  as  far  as  Paris ;  they  ba>l  kept  us  ia 
hourly  and  sympathetic  vibration  with  everything  that 
was  going  on  in  the  uttermoat  quarters  of  the  world  i\ 
they  whirled  ua  about )  they  elevated  them  and 
depressed  tbem ;  they  welded  our  metals  like  the 
gnomes ;  they  performed  chemical  transmutations  like  the 
alcbemiste ;  and  they  even  treated  us  when  we  were  ill,  fl 
like  the  Hoyal  College  of  Physicians.  Tbey  had  vastly  V 
increased  the  comforts  and  convenience  of  modern  U(«; 
they  had  added  enormously  to  the  moans  of  humAD  inte^ 
course  ;  they  had  afforded  invaluable  assistance  to  the 
students  and  investigators  in  every  department  of  science. 
To  find  a  parallel  to  their  splendid  achievemonte  of  recent 
years  and  to  the  expectations  they  had  created,  it  would 
be  necessary  to  go  back  to  the  sixtoenib  centnry,  when 
Columbus  aud  bts  followers,  by  their  discoveries  in  ths 
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|Kew  World,  crmtod  ^eat  hope  and  oxpectation  ;  and  ho 

*iriui  ccrUin  tbnl  wbcn    tbo  history    of   Queen   Victoria's 

roign  came  to  bo  written  there  would  be  no  more  brilliant 

chapter  in  that  history  than  the  one  which  recorded  the 

exploits  of  electrical  science. 

Prof.  KiiCKKK,  in  his  reply,  dealt  very  largely  vith  the 
connection  butwoen  theory  anil  pruuticc,  and  thought  the 
jinicticul  man  did  not  always  givo  «ufficiont  credit  to 
the  theorist,  and  would  be  glad  to  bco  a  closer  intimacy 
botwetin  the  various  learned  societies. 

Prof,  W.  E.  Ayrton,  in  one  of  bis  inimitable  humorous 
Bpeecbes,  gave  the  toast  of  "  The  Engineering  Societies,"  to 
which  Sir  F.  Bhawwell  replied,  i>oinriiig  out  that  the  year 
oE  his  birth  coritiMimndei)  with  the  year  of  the  birth  of  the 
Inatitution  of  Civil  Engineers,  and  that  the  fnimerjt  of  the 
mlea  of  that  inttitulion  bail  very  wide  and  broad  viowi 
which  had  not  and  would  not  bo  departed  from.  The 
Inntitution  of  Civil  Engineers  held  out  the  right  hand  of 
fellowship  to  all  engineering  societies,  placing  so  far  as 
possible  the  rooms  and  resources  of  the  institution  at  their 
service. 

Mr.  Latimek  Clark  pri>|>o>ed  "  The  Oueata,"  informing 
those  preterit  that  they  hai]  with  them  one  of  their  honorary 
inembera,  Mr.  Jacob  Tlrctt,  who  vox-  connected  with  the 
early  work  of  sHhmarino  telegraphy,  iu  the  laying  of  the 
Dover-Calais  c.iblo  in  1851.  and  who  in  those  e»rly  days 
■uggcslcd  an  Atlantic  cable. 

Mr.  A.  MuiiLKV,  acknowledging  the  toast  of  *'  The 
Quests,"  proposed  by  Mr.  Latimkr  Ci.akk,  expressed  the 
opinion  that  no  commercial  undertaking,  certainly  no 
department  of  the  State,  was  more  de)ii;ndont  upon  or 
interested  in  the  successful  development  of  electricity  than 
that  liranch  of  the  service  with  which  the  President  was 
connected,  and  over  which  he  himself  had  the  honour  lo 
preside.  It  was  common  knowledge  that  the  success  of 
our  telegraph  and  telephone  systems  was  dependent  upon 
the  successful  utilisation  of  electrical  currents,  and  be  did 
not  think  be  claimed  tuo  much  when  he  said,  with  regard 
to  the  first  of  those  servicefi,  that  we  hud  at  least  taken 
the  foremost  place  among  the  nations  of  the  world,  even 
if  wo  were  not  entitled  to  claim  that  wo  hm]  surguiEgod 
all  other  nations  on  both  sides  of  the  Atlaniic,  and  thnt  we 
had  provided  a  service  which  was  >npcrior  to  that  of  nny 
other  country.  A  series  of  ilmost  unprecedented  storms 
had  lately  been  experienced,  and  he  was  gtiul  to  be  able  lo 
report  that  the  lelegrnpbic  service  of  the  country  had 
almost  without  exception  been  uninterrupted  by  those 
aerious  disturbances.  It  was  not  so  with  some  of  our 
oontinenlal  competitors,  and  two  days  ago,  speaking  tele- 
graphically, we  bad  once  again  absorbed  Calais  wiibin  the 
empire  of  Great  Britain,  because  all  telegraphic  communi- 
cation wilh  Calais  was  for  a  lime  entirely  su.'ijiended, 
except  by  the  wire  which  connected  Calait  wilh  London, 
He  did  not  know  that  he  could  nay  so  much  with  regard 
to  our  telephone  systom,  but  he  had  very  little  doubt  that 
the  time  was  not  far  distant  when  ibal  system  would  bo 
equal,  if  not  superior,  to  the  telephone  of  any  olh or  country. 
The  right  hon.  gentleman  referred  to  the  benefits  which  had 
resulted  from  the  inlroductiou  of  the  eleclric  light  in  ihe 
General  Pout  OtGcu,  and  mentioned  that  trials  were  now 
being  made  there  with  an  electrical  machine  which  defaced 
Stamps  al  the  rate  of  r>60  or  5S0  a  minute,  as  compared 
with  150  a  minnte  defaced  by  the  old  method. 

Mr.  MuNDKi.iiA  proposed  the  toast  of  the  evening,  '*  The 
Institution  of  Electrical  Engineers."  He  took  occasion  to 
mention  that  the  excellent  work  done  by  the  Electrical 
Staodards  Committee  bad  been  approved  generally  by 
electricians  throughout  the  worid.  France,  Germany,  and 
the  United  Stat&s  were  prepared  lo  adopt  Ihem,  and  he 
was  so  much  encourage<l  by  all  he  heard  of  the  prospects 
of  ail  international  arrangement  that  tl  would  shorily  Im 
his  duly  u>  submit  an  order  in  Council  to  her  Majeity 
adopting  the  alMlrical  standai-ds  as  the  standards  for  this 
country,  and  ha  hoped  for  the  civilised  world.  They  wore 
making  progress  in  ibis  country  with  resjiecl  to  eleclric 
lifjbiing.  for  wheresa  when  he  .id  Jiessed  them  last  year 
ihere  were  only  26  local  authoriliea  which  had  obtained 
orders  approved  by  the  Board  of  Trade,  now  there  were 
46  local  authorities  in  that  potitioii  and  63  companies.  He 
acknowledged  Ibo  indebtodnoss  of  the  Board  of  IVado  to 


the  Institution,  and  cordially  desired  the  developnrat  and 
extension  of  its  operations.  There  was  room  for  a  good 
deal  lo  be  done  in  England,  for  example,  in  the  way  of 
extending  eleclric  railways.  Hitherto  progress  in  this 
direction  was  slow,  but  he  read  the  title  of  the  draft  rules 
to  be  considered  by  the  Board  of  Trade  (given  in  full  else- 
where iu  this  issue),  which  before  agreeing  to  he  would 
probably  submit  to  the  Council  of  the  Institution  for 
sug>;estion*,  and  bo  hopod  that  tho  way  would  thus  be 
paved  for  more  rapid  progress, 

Tho  Prrsidunt,  in  reply,  said  it  had  been  his  lucky 
fortune  to  have  been  instrumental  in  introducing  the  Insti- 
tution to  nearly  all  the  wonderful  developments  of  elec- 
tricity that  had  so  singularly  distinguished  this  last  half  »f 
this  Victorian  age,  and  this  was  greatly  owing  to  his 
frequent  visits  to  thai  energising  country,  the  United 
Slates  of  America.  In  only  one  branch  of  electrical 
industry  could  we  compare  favourably  with  our  American 
coujin3,and  ihatwaain  telegraphy.  We  werecertainly  ahead 
of  tbem  iu  thai  field,  but  in  every  other  branch,  especially 
telephony,  we  were  behind  in  material  progress,  and  we  bad 
very  much  indeed  to  learn  from  their  rapid  advances  and 
their  practical  ways.  But  our  advance,  though  alow,  was 
sure,  and  he  was  not  quite  sure  that  we  should  not  win  in 
the  long  run.  He  touched  upon  the  growth  of  electric 
railways  and  the  electric  light,  and  claimed  that  the  electric 
light  was  the  |H>or  man's  light.  The  tiouble  experienced 
was  not  thiit  it  was  too  doar,  but  that  it  was  too  cheap. 
The  growth  o(  the  Institution  of  Electrical  Engineers  was 
chown  by  the  fact  that  tho  total  number  of  mombcts  of  all 
classes  on  January  I,  1873,  was  353,  while  at  tho  present 
lime  it  was  2,260.  and  the  average  number  of  members 
elected  annually  during  the  last  six  years  had  been  229. 
The  Institution  dealt  with  the  present,  and  its  object  was  to 
collect  facta,  to  circulate  truth,  to  cement  friendship,  and 
lo  provide  for  iU  scattered  brotherhood  a  local  habitation 
and  a  name. 


THE    ELECTRICAL  TRANSMISSION   OF    POWER  FROM 

NUUARA  FALLS. 

ar  ruii'.  naonaa  roants,  *.>.(«.  (t.  and  x.),  mkudxii, 

( ContiniuH  from  jMi/jt  A7S.) 

It  will  be  woU  at  thla  |)oint  Co  iny  lomethlnK  about  the 
froquoncy  which  >■  rMiulcod  to  prevent  ttio  arc  uid  IncacuioMant 
lampi  from  Hlcknrliii!.  1  hiivo  made  a  number  of  oxperimeatfl  on 
c1i«M  tMil'itH,  JLud  my  coiicIiihIuii^  ■ATia  tut  MIou-f  :  A  IBc.p.  SO-volt 
iiicniiiienoeijt  Ihiii|)  (<Iioh«  a  dickering  nlmoul  iip  to  '25  periwis  per 
'■ucuiiil.  at  which  [r<>((uency  tlie  flickering  cc<uks  whun  at  its  normal 
brightnuw:  but  if  puslicd  to  ma  cxcch  of  tncnniltsconco.  the 
Hicfcoring  wiiH  juat  perceptible  Up  to  27  or 'JS  poriodn.  I  beJievB 
that  u  lOO'Volt  IG-c.p.  !nmp  ibowa  a  iicrcoptlblc  flicker  up  Lo  *2tt 
licriodn:  but  I  iiiNy  moiiLioii  that  thii  Ittckor  It  not  nomly  so 
iinrlniiK  or  porcopClbli)  ui  I.IinC  whivli  Irciuonlly  urtws  (roin 
Ihii  piiiiiloyiHont  of  corl»iii  tyi*"  of  eii){lii«><,  oxiwciiiHy  sinifle- 
iiotiii]^  iiiKli-fiM'ed  ontfiiitM,  when  eulllaienl  llywheel  uioiasiitum 
i"  iiol  provided.  As  a  ckho  in  point,  I  would  mention  the 
ligiitiug  in  the  Holland  House,  one  of  the  b«et  hoteU  in 
Nuw  York,  where,  lo  an  cxpoHoncod  eye.  the  flicker  of 
the  light.8  in  the  large  (lining-roora  from  this  cauBe  is  very 
objeolionnbla  The  Ihinner  tho  lih«ncnt,  the  more  tiabilily 
in  tlierc  -M  euch  n  fllekecing.  I  havo  Intoly  eiamined  the  thick 
Dlnmont  Uiiip»  to  which  the  nftmo  at  "  Iternetein  "  tamps  boa 
been  ^ivon,  which  coni^iiiiio  six  to  tan  amperes  at  Utv  voltage.  It 
UikcH  Ko  loii^'  »  tiin«  for  the  Ineandesoenoe  to  die  out  when  the 
ciineiit  iH  ntoppeil,  thut  I  havu  little  doubt  about  their  bciii);  able 
Lo  H'ork  without  any  jieroeptible  flickering  al  so  tow  a  Ctc^uency 
as  even  16  periodn  jur  eecund.  I  liare  abo  made  soina  oipen- 
mcnlA  of  a  similar  naturo  on  are  tam}Mi  at  low  frciiuoncicfl.  At 
HTJ  fionotia  per  second  there  wiu  a  very  hnd  flickoring.  and  IhU 
was  most  noticeable  when  looking  al  a  |>ieec  of  white  paper 
lit  ui  II  ilia  toil  by  thn  naked  lijiht.  or  when  looking  nt  an  op«l  abode 
[lilt  nil  tho  lamp.  At  411  [leriod*  it  wan  «ti11  bod.  Netthor  at  ihts 
H|>Ma<,  nor  Hi  the  provioii>  onu,  wtut  thvre  any  mHous  nolM.  but 
at  H)  perioiln  the  noliie  could  be  |«rcvivei.l  by  putting  a  glass  globe 
over  tlie  lamp  reBlinjt  on  the  metul  Irn  mo  work  directly.  Al41'7 
gieriodi  there  wan  junt  onouich  ilickuring  la  be  objectionable  ;  ab 
tfi  [leriodi  it  wna  juat  poasiblo  lo  notice  It  on  a  printed  pace  held 
clcuc  lo  tlin  lamp,  but  it  wai  not  vlaible  when  reading  at  a  dis- 
tance oi  Ulft.  At  nu  period'  tho  only  racAiiaoC  dcUictIng  any  thing 
of  tho  aort  woa  by  looking 'iimctty  at  ttie  arc ;  noLblne  waa  actin 
wht'ii  readliij;  a  book  either  with  the  >>\ia\  ahade  on  or  on,  .\t  this 
frciiuency  tho  noiiie  became  niiicli  more  I'Oi'captible,  •epeclally 
wilb  a  loot;  arc  about  one  eiji;hlli  ol  an  inch.  On  reducing  lbs 
length  of  the  arc  to  one<Bixteeiiih  of  sn  inch  tlie  riolne  was  much 
loiia  Id  oil  thoao  oxpcrimontd  the  consumption  of  energy  wiu  at 
tiio  rato  of  '26  volta  and  H"2  ampom  at  the  lamp  tennituiu.  Tho 
best  cored  cart>ons  of  Slemena  and  Hnlako  wore  used. 
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An  objsolEon  bM  been  cniitxi  M  tho  use  ot  low  fraqiMacy  owing 
to  Uw  wet  Ui&l  a  |)erio()iciil  IwistiuK  itruji  is  girMi  to  the  »hidt  M 
Ih*  djVHDO,  but  Ihii  obiKtion  diMppma  alminl  entirely  whon 
m  MM  da«lin|t  wiUi  &  muihiat)  gMieMtlnK  t«o  phoan. 

l£  follo«»,  iboroforo,  Uiat  for  are  and  IneandMOMit  li^hUog  at  » 
my  low  (rai)u«ncy  it  booonm  nacoinary  to  on*  nlternBtinseumiit 
iiiOtor-^ii«r«Ior«,  or  ol*e  t«  um  BOTJielhine  o(  Cha  ehamcMr  al  a 
eommulatiBi);  machine  to  coovert  into  ooolinaoos  carront.  Such 
■nacbtnn  as  those  eihibiMd  by  Scbuckert  at  Fnnfcfort  In  18III 
are  atsial  ap  t«  a  oertain  ntont,  bat  thmr  ue  expeiui**,  and  cora- 
|j«rativEly  ineffidaat,  u  thoii  oiUy  (aBCtlon  i*  to  c«minatal«  the 
cunwnt— an  operation  which  ouj(ht  not  to  Involve  any  tignilioaiit 
lou.  At  Ibe  prownt  moinont  a  good  oommutntor  for  toe  iilt«r' 
naUniC  currant  !■  not  upon  tlie  market,  but  the  nattor  U  of  aiiob 

EriiDe  importAuoe  that  i  feel  confident  tbal  mneb  wlli  be  dona  in 
li*  direction.  In  facl,  I  have  seen  «oough  with  lay  own  eye*  to 
hM*e  no  feoi  about  out  being  ablo  to  ganorot«  oontiouous  current 
troim  the  two-phoM  ilcematlnii  current  without  aeriouii  Iom,  nud 
with  TOry  looxponaivo  miu^hlnery.  If,  hovovor.  the  object  of  our 
wotk  wa*  mainly,  <jt  cvon  to  it  confiiilciiible  oitont,  to  provido  tho 
meaae  of  liublin);  town*  by  arc  and  inciinile»oent  lamis,  1  nbould 
bavo  hoitstad  lo  recommeotl  a  rotiuotion  in  fr«i|aenny  bnlow 
42  perioda  p«r  aeooiKl,  aucb  lu  ii  lucd  by  Gam  and  Go,,  and  whinli 
I*  operated  eo  moceMfully  lU  Rome  nnd  TiToli,  and  at  a  very  lurce 
number  of  otkar  plaoe*  on  tho  Conlinont.  Tho  officer*  oi  the 
wmtpuiy  and  mynelf  oan*ldcr*d  tliin  rantt«r  mo>t  narefully,  and, 
looking  at  the  purpnfoalor  wliloboiirioftohinety  i*  being  kI  up.  wo 
felt  aure  tbal  tbe  proportion  of  electricity  which  would  bo  uhmI 
[or  iigbtinE  pUTfMMaa  would  not  bo  lar){e,  and  that  we  muat  look 
upon  our  wbole  plant  aa  a  power  producuiR  and  dietributiu;;  plxnt, 
and  tin*  oar  ooject  ranit  bo  to  dlalributo  power  in  the  mwb 
affldont  and  ocooomiool  munnor.  Thia  belnit  the  ciue,  we  ni^rcwd 
Uiat  it  waa  dorirabloto  lowor  tho  frequency  *o  far  aa  the  roof  hnnical 
COndllioni  of  tho  nrobtem  would  allow.  Tho  lowaat  frcijuoncy 
which  liad  bean  ofrared  to  n*  by  the  manufaclurtite  waa  a  veiy 
bcAOtilui  deaigt]  of  a  machine  at  n  frequency  of  'X  parfodt  per 
<Baco»d.  "Hiii  nuicliino  hnd  ndinitable  qualitiea.  but  waa  in  eome 
pointa  not  ciactly  ndnptcd  lo  tbo  tequtrementa  of  tho  rituatJOn,  aa 
'  oavaloped  by  the  Holcction  of  n  ([>oeU]  daalffn  for  the  turbine. 


'  TaMamadB  tfaTbtrt  Mm  Uiilivsl 'tl  l^lnlllltt(  IVrimU  pnrtliinnnil.  inil  ' 

I  faava  myaetf  mad*  aeroral  trinU  of  do*l|;ns  at  rary  low 
(raqatr.elft^,  aren  aa  low  aa  9)  perloda  per  aecond.  nnd  tor  thl" 
b«qnanpy  I  prepared  drawiniea  of  a  machtna  whiob.  tliou)-h  by  no 
nttana  perfect,  ahowH  a  poaalbility  of  bein;;  worked  into  a  foutiJ 
machine  of  good  meehanioai  conatruotion  :  but  further  coniiidern' 
ttona  led  me  entirely  to  modify  tho  doiittn  of  the  maohine.  nnd 
eventually  t  nrrivod  at  tbe  ooncluiinn  that,  both  from  the  (>omt  of 
view  of  dcalffn  ol  the  dynamo,  and  aUo  for  iniilnblltty  al  ap[>Iy[ni; 
thecurront,  Idpaiiodaper  aecond  waa  probably  a«  ^ood  a#  could 
baobiolned.  The  maniitaoturera  la  wtiom  tbe  oontrael  baa  been 
given  wera  noxious  to  um  a  lover  iuduotioo  in  the  iron  of  the 
maiobine  than  tbnt  which  [  would  have  preferred,  and  this  rendered 
the  machine  at  IS  period*  per  aecond  neavior  than  could  be  lup- 
ported  by  tho  hydrnulic  niiton  which  aupporta  the  whole  weight 
ol  the  tnrbme,  vortical  (hnft,  and  rovolvln|r  part  of  thn  dynivino. 
CoMequently  wnhavo  mado  acompronilao,  and  ara)foii>lr  lo  build 
our  fint  throa  dynamoa  with  a  frequency  of  35  periodic  |.ior  «evoTi<l. 
In  conclndlniE  luy  raoiarka  upon  low  ti«(|oenoy,  I  mutt  a«;ain 
tapaat  ihal,  from  a  purely  practical  and  cemmeroial  point  of 
view,  one  of  (he  great  odTantofna  Ilea  in  the  fact  that  for  any 
apecial  |>ur|«f>e  for  which  a  motor  >■  required  any  ordinary  direct- 
current  tooior  mny  be  alterod  ao  u  <o  act  aa  n  lyiichroninint; 
alteniatinx  motor  at  a  vory  amail  expondltoro  ol  time  and  money. 

EuXTIlOUCmVE  FnKCE. 

Tb*  queation  of  aelacting  a  anltable  elactrie  pr««<ur«  for  work- 
In;;  h>  BnSiIOi  and  aleo  for  local  uurpoae*,  i«  of  aome  ioiitorlancc. 
OeneraUy  epeskinR,  it  ie  deairable  to  uae  aa  high  on  etcctTicr 
preamn  on  the  line  at  in  coiuiateot  with  tnfe  and  continiioun 
workiog,  aa  Uii«  eSecta  a  crcat  aatinit  En  tbe  amount  of  copper 
naed  on  tbe  Una.  In  the  fint  report,  fonndad  on  insulRcleni 
data,  wUd)  I  wrato  taore  than  Ihreo  ycare  Attn  for  the  C'atnraet 
ConatrucUoa  Company,  1  r«oomm4<ndod  that  '2,000  volla  abould 
be  eaad  tn  Ihe  naiiibboiirhood.  and  [hat  tho  preiaure  abould 
be  raiaed  by  meaua  of  trani>forni««a  for  the  mure  diotaat 
tntoemiaaion.  But  the  erealer  portion  of  our  work  in  tha 
hnmediate  future  will  have  the  character  of  diatant  tranimlaifon. 
In  inoat  of  tka  tendera  which  were  aubmitlnl  to  oi  tho  co*l. 
of  traaafcamara  were  almoat  aa  much  u>  that  of  dynamoa.  In 
tetna  It  waa  mor«.  wi  that  the  nan  of  a  (top  op  IranMomiftr  fur 
diatant  tronanilwlon  meant  almoat  double  Ihacoatof  |;en(>rBtinif 
tha  currant.  1  hold  tbo  view  that  a  tirefaure  of  eT«ii  2n.00O 
volta  can  be  gcnaratad  at  aafaly  In  tho  aynamo  u^chiiie  it«elf  b< 
in  tka  tranaCormera,  and  that  if  we  uaad  20,000  volla  for  (ho  local 
work  aa  well  aa  for  BuflaJo  we  aboald  not  be  tncnrrtnt;  the  addi- 
tJooat  eapenao  and  kMaea  at  ■  itap-up  traMforcBor,  whUo  m 


aliould  be  wivlnK  eoonnoualy  in  the  eeit  ol  ooppar.  UnlortMBaUdy, 
American  roanuFaeturen  hare  nerer  auppllad  altar nMliag-earrvat 
dynamos  at  a  higher  pnwuro  than  2,000  volta,  and  tfcoy  ore  not 
uraolically  aojiiaintad  with  tbe  cipciieniiet  which  liaTebeoQ  Ksiocd 
in  Europe  at  eitra  hUb  preaauroe.  Moat  of  tbe  manufacturcn 
doclared  their  inability  poalUvely  nndor  any  conditiona  to  ga 
above  SlWO  volts,  altboogb  aome  of  Iboir  aoiclnaara  were  willing; 
to  |{A  aa  (af  aa  5.000  volta.  This,  however,  wouM  have  been  no 
naateria]  gain  to  aa;  aod  the  contequence  ia  tliat  to  moot  tbe 
views  ol  the  manofactororB  in  out  preliminary  work— that  ia  to 
aay,  lu  the  conttructinii  of  the  first  three  dvnamoa  for  our  power- 
liouae— thete  will  be  only  of  auoh  olcctricnl  prcosare  aa  tbay  are 
aocuatomed  to  deal  with.  We  ahali  tborcfnro  be  ujdng  dynamoa 
Konerating  current  at  8,000  voIIji,  and  employtng  ate^np  tcMM- 
rorinon  for  the  extra  high  urewure.  This  may  poaaiUy  roDdar 
it  deairable  in  our  flrat  work  not  lu  use  the  extra  high  ptaanm 
(or  looal  purpotea.  Bcaidca  tho  actual  coat  of  the  conduotora. 
a  very  aerkiua  nutttor  arlaea  when  wo  are  dealing  with  tbe  lar^a 
ourrenta  due  to  oomparutively  low  oloctrlc  proaaoro.  I  refer  to 
the  large  quantity  ol  cupper  which  haa  to  bo  pnt  inta  tbo  ooo' 
ductora.  Working  at  2.000  volts,  <«oh  phase  of  aad  of  ami 
l»inaralor*  will  kIvc  nearly  1,000  Hmgwrai,  witbont  oonaU«ftag 
the  ulfocta  of  retardation  of  phiuc,  which  will  tnorea«e  tbe  canWM 
by  (|uite  a  petveplihie  amount.  So  that,  to  put  in  Uie  moat 
economical  section,  will  roqulro  3  square  Incbei  fur  each  cooduotor 
or  12  square  inches  of  ooppar  for  each  fJ.OOO-h.p.  dynamo,  or 
3fi  aquaro  inch«  )ect)aD  of  copfier  (or  the  16,00)>h  p.  wblcb  ia  now 
bnine  aupgilied.  Whoa  we  rememl>«T  lliHt  even  with  low  (TMaaocy 
Iboquaatlonol  akin  roalttonce  comet  Into  play  when  tbeooadiaelaca 
hnve  a  large  dIaiiiot«r,  It  la  obviooa  that  wo  ore  introdiaolng  aerioua 
iruubles.  andlf  asubwavwarato  be  made  to  carry  ihcae  condnotoi* 
it  would  require  to  beof  very  groat  dlnianaiont.  For  theae reaaona 
I  am  still  aniioun  to  hw  the  extis  bigfa  praaaiMW  luad  avan  for  IJm 
factories  wichin  a  diit&noe  of  a  mile.  Tho  aaifon&hr  of  tbe 
ayatem  would  undoubtnlly  bo  of  great  benefit  to  ua  U  wa  «OBld 
eenarata  the  whole  current  for  all  purpoaea  at  the  aaai»  txVrt, 
high  electric  gii'Mt'iiro,  but,  na  I  have  atAted,  we  were  aUiged  to 
content  ourselvM  with  a  Mmewhat  Iota  partact  arraairenent  than 
would  bo  adoplod  if  we  were  dealing  with  the  atiUaation  of  a 
walorfall  in  Europe^ 

1  wish  to  lay  ttroaa  on  tbe  importanoe  whiob  I  kava  oonaldared 
lo  11a  in  tho  fact  of  haviiu;  a  pnteclly  uniform  aptem  with  iaier. 
obangaabla  dynamoa  Many  engioeere  to  whom  I  ha*«  talked 
have  aiiggaalad  the  use  of  apaclal  dynamoa  at  difbreot  preaaorM 
for  Sfiecial  uurimaea ;  but  if  wo  had  a  ipeclnl  dynamo  (or  arc 
lighting.  anJ  another  for  iDCandeeocnt  li)(htlng,  a  Oilid  (or  atreet 
rulwsys.  anolfaer  for  uleaitro-tleiHWitlon,  and  ao  on,  tho  poMitiJIity 
of  intorchan|ipn){  dynnmot  would  diaappeor  and  tho  whole  ayatem 
would  bo  much  more  oomulicated  to  work. 

I  wish  now  tio  roake  a  lew  roiDarks  about  tho  inaulation  wkicli 
it  has  been  uuMlomaiy  to  put  uuon  dynamoa  and  (ranafofniaia 
which  were  to  be  uaed  with  nigh  deotrio  preaauie.  Many  peraona 
who  have  not  given  lufficient  attenUon  to  the  subject  eeem  to  be 
inclinod  to  boliove  that  thero  is  ■omething  myiterioui  about  the 
tandnncy  of  electricity  In  a  dynamo  or  tranaformer  to  break 
through  tho  inHulHtlnn.  and  which  prevonta  them  from  boinf[ 
aubjeot  t«  the  onlinary  law«  ol  eleotridty.  Thus,  whan  building 
a  dynamo  for  U.OOO  volts  a  thlokiiaas  of  intiilation  la  given  which 
would  stand  a  lest  of  more  than  100,000  veils  wlthMit  braaUDK 
down,  and  it  liu  been  found  from  the  ordinary  methoda  ol  using 
tho  plant  that  if  somothinR  of  thia  sort  it  not  done  Um  ineulatioa 
will  bmab  down.  I  wish  to  point  out  that  the  reoaoo  for  this 
lie*  In  tbo  fact,  not  that  Ihe  inanlatton  breaks  down  with 
'J,<KX)  volt*,  but  that  in  a  2,000  ■  rolt  system  >t  g«Mid]« 
used  &..M,F.>  uru  oucutionaUy  geneiMod  Moouuting  lo  lOO^OOO 
voltt  or  more.  Theae  abnormal  riaea  in  eleotrie  praaaare  an 
chiefly  duo  to  the  resunant  eDbot,  which  baa  receivw  ao  madi 
attention  of  late  voant,  and  may  be  caused  by  tbo  auddeB  breaking 
of  tho  circuit  of  the  dynamo.  If  theae  rausoa  of  eiocaa  be  avoided, 
the  electric  nrcatuie  will  novor  liao  aboTO  the  worklojc  preaaoro, 
and  tiio  iii«ulalion  « ill  iiovei'  break  down,  ovoii  though  lia  udcknaa 
be  only  littlo  more  thou  auttici«iit  to  stand  u  loet  al  tbo  working 
preeiure.  Dr.  Fleming  has  thown  us  how  to  kill  the  taaonaBt 
effect,  and  audi  a  phenomenon  never  appear*  now  at  Ueptfoid. 
Thia  trouble  mav  alao  be  avoided  by  haviDK  u  little  capacity  on 
tho  tins  at  potsdble,  aapedally  when  combinod  with  tow  frequency. 
Am  lo  tho  OAuae  at  trouble  mantloned  abovo.  I  bold  tliat  it  Is  a 
piece  of  culjMble  Ignorance^  ruinous  to  the  maohlaerr,  If  snyona 
should  ever,  on  a  Targe  |iower  circuit  with  allematlMir  currant, 
suddenly  break  the  cini^uit  while  current  is  paiaing.  This  jirsotice 
ia  quite  unneconary,  and  hat  given  rlao  to  a  largo  imiiwrlaou  ol 
the  broakdowiit  of  alteniaiinK  current  machinery.  J 

Pakalt.ki.  WORKISII.  " 

Engiiieern  In  ATiierica  have  bud  no  oxporionce  in  actual  com- 
mercial conditiona  of  parallel  working  with  alternators.  Thia  ia 
partly  becnuto  tho  machines  which  have  boon  made  In  tliat 
oouutry  do  not  work  to  well  oa  lOme  other*  in  parallel.  In  tbe 
Caxa  of  tho  tinnintlMiun  from  Nia^'aru  F.ills  my  ofiinlOQ  la  Ibat 
parallel  worhlnic  will  kIvd  thn  b(vt  iivmll*.  II  this  BrraagemaBt 
wore  nut  eiloi'tril  it  i'  obvlnut  that  when  Ike  dynsmoe  are  loaded 
up  aa  much  »■•  fKiFiiiUlo  they  could  never  be  all  fully  loaded.  It  ia 
auo  quite  obvio>i«  that  if  our  conductors  are  to  be  carried  •hrough 
tnbway*.  tho  Bpucs  rc([uire'l  becomea  quite  oxceaiivo  onless  w« 
adopt  parallel  workioK.  The  oompJeto  taooeie  of  parallel  aarkiag 
batwoeu  Tivoii  and  Itame  Ufc  no  doub«  aa  to  the  (oaaibility, 
baalda*  tiie  ilcxirablllty.  of  ulopiinn  iiaiallel  working.  The  radnc- 
(ioi>  in  (rtqutTiicy  which  we  hai  v  made  aasisia  very  ooatMeraUy  la 
tbis  retalli  and  It  says  muck  lor  the  Amorioan  manufaMurcr  wIh 
hnaracelved  tbe  oonlrnot  that,  although  panlM  working  wUfa 
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niulttpliuo  mnchlnn*  linx  nnl  boan  ndoptvi  in  llio  pwt.  he  li  raiuly 
IOg[UArjuit««Uie  pertoniunce in  UiiarMpvot  of  t>i>  i;iiii  in nmt  which 
•r*  to  bu  built  for  ua. 

The  ruliM  wliiah  gavern  the  coniitructioii  of  tikk^Iuiim  wbioli 
■hall  work  well  in  pitmllol  are  nob  vor)-  clcnrly  undorituwL  Tbe 
oDly  fnct  which  hna  been  ijorfootly  otijibliihoJ  in  pmptico  in  that 
ibc  loivor  tb«  fm|ii«iioy  tho  initre  cfHi^innC  xnii  <uic  ii  thn  parnllcil 
workintf.  It  cortaltilv  liofXtiiila  M  oomo  oilvnl  uiiori  the  artiounlr 
of  Mlf-Iiidiieliun  mill  the  Aioouiit  of  luotOinnlonl  itiuiiiDdtUiii  In 
Ui*  DtHchiciu*.  ll  in  ulvo  oerUtin  (lint  if  tliu  -uH  tiiJuotivn  of  tbo 
tnwihiiKw  ut  too  high  they  nil)  not  work  ircll  iti  inrntkb  Of  jlII 
nitujbitiM  whiuii  have  bcon  con<trUGt«ti,  those  u-hich  work  tbe  bust 
ID  patsllcl  aptionj-  to  bo  thoMotGaUknc]  To..  Mordoy,  and  ElwoU- 
Parkcr.  but  Chore  arc  mony  othfiri  which  do  eitroinelv  well.  It  In. 
at  [iioont,  not  (HMilble  to  atAto  cxncrly  the  ooiidtt[an«  which 
ftra  iiocoMUtry,  but  1  (uny  Riiy  lli»t  ((enonlly  a  lanahlne  with  * 
allfr  Tnn);iiutio  llet^  work*  better  tbAU  one  wherp  the  iron  in  Far 
bvtou    mnKnetic:  sutu ration.      In  judt^iog  whether   n   mnL-hiim  of  n 

Enrt  iuubii'  t}'po  u'ill  or  wlU  not  work  in  pai'nUel.  I  tbiok  one  munt 
c  K'^nornlly  f;uidod  Ur|in]y  by  ono'i  own  ponoiinl  e[[>orianCo  in 
the  matter,  combined  with  a  hnnwladw  of  iho  effect*  of  Mtf- 
induclion,  inecbunivnl  moment  urn,  ana  mncnel  I  c  Mitiuntlon  a« 
doducw)  Iroin  Ibeoreticnl  co[i«iilari>lion«.  f  ijo  not  think  that 
•DTona  who  knowH  anything  of  die  working  of  the  Tivoll  Kome 
plaiib  would  fur  n  momuiit  beaitAlo  in  aayintf  thnt  on  a  liLrL;u  and 
important  atntion  Uko  tliut  at  Niagara  F alU  luirallcl  working  is 
osaential ;  and  thii  ii  the  opinion  of  I'mf.  McnKunni,  who  luta  so 
ably  diroctod  tho  worha  at  Romo. 

MoiyiRA. 
Under  chia  section  it  may  be  aa  woH  to  dlacuu  some  of  the 
ditforont  fiitrpoMs  for  whinh  tho  eloctric  currant  will  bo  raqulr«d. 
With  iGifaid  toarcnnd  lncand«M«nt  llffhtinur.  il  tbe  fminency 
be  hl|cli  onoii^li,  the  oiirr«ut  can  be  a««d  directly  fur  this  purwMe  ; 
alllioiiKh  moat  people  would  preftir  Ihnt.  in  the  ciue  of  arc  fight- 
ing, the  ourrent  shotitd  be  commutatod  or  converted  in  some 
manner  no  aa  to  gi(o  a  continuous  carrcnt.  That  thin  is  un- 
DOceaHiry,  however,  ia  amply  proved  by  the  utrfoct  aucccs*  of 
the  arc  lighting  by  alt«mntlnK  current*  In  Romo.  and  many 
otlier  lart(e  cities,  eapeclatly  t.ho*e  which  bava  been  Mlablialiea 
by  Meur*.  Onm,  and  Co  At  lliu  pre«snl  lime  one  of  tlie  larj^wt 
appUcHtion«  of  eicutriuity  in  the  Unitod  KtaliM  i*  for  street  rnii- 
waya,  which  miuiro  a  continuous  current.  Anotbor  similar  pur 
po*e  which  we  shall  have  to  eonalder  is  tho  application  lu  canal 
boata,  ninco  it  is  intonclod  to  work  the  Erlo  Ciinal  by  oloetricity. 
This  canal  itftrti  from  tho  Xlngara  River,  and  roaches  tlio  iludsirn 
Rlvol'  at  Albany,  .10(1  mile*  c'iatanti.  For  Ihpsn  purpoMa  nomn  sort 
nf  nonimulator  or  Tootor-tniunfornier  will  be  dwirable.  Some  of 
tho  fin«t  work  which  will  b«  done  i*  the  viippl^  of  miioli  direct 
current  at  150  volts  for  the  prudnction  of  aluminium.  This  also 
TMiuirea  the  oontinuoua  currcrnt.  and  simiUr  moans  miut  bu  used 
for  obtaining  it.  Among  the  Inri^a  clans  of  milbi  which  will  be 
eatabliKhed  at  Niagara  Falls,  one  of  tho  most  important  kuid  is 
M'ond'pulp  inillii.  one  of  which  ii  already  working  on  our  land,  and 
will  bo  the  fifit  to  rocoi\o  water  power  from  our  canal.  This  type 
of  mltl  UMi  many  thousands  of  norae-powor,  and  la  workod  con- 
tinuouDly  day  and  nljrht.  In  thi*  tbaturc  ll  mannibliiB,  [irnbably, 
ft  laigo  Dumber  of  the  mill*  which  will  take  ailvaiiuw*  oi  Ibo 
ebMp  power  at  Nlni;ara  Futia,  Such  lailla  are  working  con- 
tinnaoaly  day  and  iii|;"t,  and  do  not  recjuire  to  be  ever  iCop|>ed 
or  revorMyl.  Thi«  \»  an  important  cImh  of  work  in  our  case, 
be«nuM  Torrent  cnn  be  i^uppliei)  to  nucb  milln  bv  means  of 
•Tnclironi(<ii>u  utlurnatoiv  whose  elBcicricy  is  eitreincly  high,  and 
tniH  mny  porhofu  bo  done  in  some  cnioa  without  tnu»formoi>  We 
require  also  to  consider  the  ooso  of  small  rootom  tor  use  in  shops, 
and  for  clovalois,  crnnoa,  and  a  Inrgs  nnmber  of  nthor  |iur(iO*oa.  In 
this  ty|ie  nf  motor  (ro<|uont  *ti>pplng«  and  ravenul*  ar«  naoosoary. 
!nitli0rt«,  direoC'Ourienl  motor*  hav« generally  lioou  omployod  for 
tbi»  latter  purpose,  but  the  retating'pbaae  induction  nioton  iir« 
distinctly  eultMle,  and  wht-n  Iheno  nave  been  fully  developed 
they  will  probalily  be  tar)[oly  used  for  this  purjiose.  Tho  uoin- 
inutatc<I  current  u  n  thing  which  is  sure  to  be  in  common  use 
before  long,  and  although  our  arrangements  at  Niagara  FalU  ai~o 
.perfectly  oomplol*  without  a  machine  for  this  purfKuc,  still  its 
nplnynkont  haf  been  oon«ldered  by  ua,  .tnd  the  probabihty  of  Its 
tai«  nso  haa  InHaenctil  our  judirinent  in  «ome  pointx.  There  ai-e 
many  pnrpoaea  for  which  tbu  direct  current  ia  inuat  convenlcni, 
at  jiMpla  would  getieratly  iiccept  it  for  tnirii minion  if  il  wcrv 
pable  of  beinKOOUnomicalty  trantfoimcd  ap  and  down  tudifTereMt 
eiBurCi*.  The  direct- ourront  dynamo  ia  really  ao  alternating 
_  Damn  with  a  commutator  placed  upan  it  If  (ho  commutator. 
tnsicad  of  being  pincod  thero,  be  plncml  in  tho  ncighbourhooii  of 
tlio  motor,  wcoblaln  moalof  the  adianUgeabothoI  the  continuous 
d  of  the  aliernatliii!  current.  Thix  is  one  ol  Ibu  lulvniitage*  of 
ritig  two  pliara«  Koncralol  by  thv  dynamo,  becniiM  il  i*  tiiucIi 
■ler  to  rectify  a  two-phosQ  current  than  a  ringlophaae  current 
[n  addition  l<i  the  moton  above  spocificit,  there  at?  a  large  nuitibi^r 
fol  atnvlB-phaae  motots  which  stott  wiih  a  poworlul  toiquo  which 
bave  been  inrcnted  by  different  electricians,  but  which  are  not  yet 

1>iit  upon  the  market.  There  aro  also  machines  with  commutator* 
ike  s  diToot<nmnt  dynamo  with  Iaminat«d  Held.  These  nil 
beoame  very  efficient  and  uaolul  when  tlie  fiwjiiency  of  alternation* 
i*  caflidatitly  diminiahed. 

LlSE  CoTPtrRt'CTIOS , 

A  tpt^t  doil  of  attonlton  ban  been  |>iren  to  the  ittffctvni 
iMthoda  by  wblcJi  current  itiiu  be  oori^eyed  (o  tho  |iuiiit<  of 
Mttaumption.  whether  on  our  own  |irui>«rty  or  at  Buffalo,  or  even 
lurther.  Natiually  the  pule  line  was  hmt  dealt  with,  in  which  the 
pole*  nilgbl  be  cuiistruct«d  of  either  wood  or  iron.  This  I*  ths 
ohMlwet  type  of  construction,  luid  hiu  aome  ndvantngea,  but  wo 


must  aonalder  the  climatic  condition*  In  the  neighbourhood  of 
Niagara  Fall*.  We  nro  Biibjeot.  there  to  severe  flionderrtorma, 
and  troubles  from   li);htnin^  have  already  been  aeriouE  in  several 

rtrts  of  tbe  L'nileil  Slates  in  connection  with  elet'trical  machinery, 
now  and  frost  are  verj-  severe,  and  aleec  forming  upon  the  wire* 
and  insuiatota  may  cause  a  Ercat  amount  of  trouble.  There  are 
also  at  time*  very  violent  galea  sweeping  from  over  Lake  Erie. 
All  those  dilficulties  cnn  m  caunleracl«d  to  some  eiC^nt.  but 
it  la  nearly  oorCaiii  that  with  ovorliewi  construction  occasions 
would  ariwe  when  the  continuity  of  ojwraliong  wuuliJ  bo  interrupted, 
and  thie  would  be  a  very  eerious  matt«r.  The  next  nysteni  to  be 
coiisi'lered  in  order  of  cost  would  be  underground  cablof,  but  I  am 
alronitly  opposed  to  tho  adoption  of  theao  for  any  considerable 
length.  It  Is  true  we  are  able  to  deal  with  thoir  cfl{>acily  so  as  tc 
recfuoe  ita  injurious  elfecta,  but  surely  the  heat  plan  of  all  Is  to 
aboli*b  tbo  ca|iacity  llaelf  an  far  a*  poealble.  The  moet  wttlafactory 
method  of  proceeding  ix  to  build  a  anbwayot  enflicient  alM  to 
snablo  a  i«r8on  to  walk  along  it  and  lo  carry  bare  cupper  con- 
ductors in  it.  but  this  is  a  mal[«r  of  oonaiderable  eipenae.  I 
am  glad,  however,  to  be  able  lo  inform  you  that  the  officer* 
of  the  company  resolved  but  summer  that  a  subway  such  as  I 
have  doscrlbetl  should  be  constructed  from  the  powet-bouHe  up 
to  tbe  Pittsburgh  Rvdnction  Comitany's  worka,  where  aluminium 
ia  to  be  produced,  a  distance  of  S.SOUFt,  In  accordance  with 
their  inelruolionti,  I  prepared  plnns.  which  are  now  exhihiled, 
ami  which  give  Bpuce  enough  to  oarry  the  conductor*  at 
20.000  volts  ^r  all  tho  power  that  will  be  developed  by  the 
preeont  tunnel,  parallel  working  being  adopted.  The  subway 
la  built  of  coucrQl.o,  having  n  minimum  thicknea«  of  lOin. 
Tho  height  inside  is  5ft.  tiin.  Wooden  beam*  are  embedded 
in  the  concrete  on  both  nide*  every  30  feet.  When  the  concrete 
ia  set,  those  beams  are  reuioveil,  anil  iron  oastings  for  supporting 
the  brackets  thut  hold  the  insulators  aie  put  in  their  plwe 
and  these  are  then  groutod  m.  Iron  braeketH  as  shown  in  the 
diawingB  are  bolKd  to  these  casting?  and  the  oil  insulators  plooed 
upon  them.  Copper  wii-es  aie  shown  as  being  supported  on  these 
insulators,  but  we  aliall  probably  adopt  copper  strip.  The  bottom 
of  the  sub»ay  is  alwayi>  on  an  incline,  and  hi  of  curved  shape  to 
droin  olf  any  water  of  coiidenwLtion,  but  it  is  also  proposed  to 
force  air  through  the  subway  so  as  to  keep  it  dry.  The  2,GtX>ft. 
now  being  completed  i*  all  drained  at  tho  |>owor>houae  end 
by  a  baring  into  a  waterbearing  stratum.  At  the  bottom  of 
tho  subway  tho  concroto  ia  formed  in  two  steps,  the  lower  one 
of  which  supporl-v  s!rc(inr«  for  a  very  light  Irnmway  upon  which 
a  truck  can  run  to  cany  *ui>plloa,  and  alao  to  carry  the  Inspector. 
At  tlrst  tliU  can  be  uiovcl  by  a  hnixl  lever,  but  urrangcmenta 
iiru  made  for  evenlualiy  driving  it  by  electricity,  the  (Mnduetor 
being  carried  on  the  Hoor,  between  the  stringert)  (pluoed  on  the 
ties  or  sleepers),  which  form  a  platform  running  along  tbe 
length  of  the  subway.  On  the  stringers  outalde  tho  rails  ia 
placed  a  screen  sepatnting,  mechnnlcally  [and  electrically,  tho 
part  of  the  subway  where  tho  conductor*  are  from  the  part 
where  ihc  ins]iectot»  walk.  This  scteen  i>  fornieil  in  lOft,  lengths 
of  wood  nuppoi-tingpiijonded  mut.il,  covered  over  with  pl(iBt«r  up 
to  iL  heiifbt  of  Hitbin  lit.  of  the  top.  tho  upiwrpart  being  left  0|<en 
in  the  form  of  a  network,  through  which  tho  inspector  cnn  look 
at  the  conductors  and  their  sujiporta.  These  scroona  are  held  by 
iron  supports  fixed  bv  eijinnding  bolts  into  the  concrete,  and  can 
easily  bo  removed.  Tbo  toi>  nf  thnoich  la  .1ft.  below  tbo  surface 
of  tho  ground,  so  that  il  will  not  be  iilEsol^d  by  frost.  According 
to  the  last  rcj-ort.  it  np|>carH  that  on  the  'Jl*t  of  Octiber  I.^MIft, 
of  this  subway  ha<l  boon  cj^iii|ileted  ;  the  total  length  being  put 
down  at  present  l»  'J,r>Of»tt.,  K:u'\i  of  the  iron  ooKtiiigs  haa  n  wire 
atliui'hiKl  to  it  whii^h  [lOHseti  through  the  concrete,  and  ia  aol- 
dorvd  to  a  copper  wire  running  outside  the  subway  along  Ita 
wholu  length,  and  cunnectod  to  a  pUle  sunk  in  the  water  at  any 
xuitable  jioinis.  At  every  -lOOft,  cf«iw  itroets  will  bo  mode. 
and  at  tho»e  (lointa  there  is  a  inanholOL  AI*o  at  IboHj  point*, 
un  each  side  of  the  subway,  four  dralnnlma,  Sin,  In  diameter,  are 
let  in,  closed  at  their  outer  end*.  VV'hon  the  subway  la  to  bo 
lApped  for  use  on  the  side  atreetn,  oir  (or  intermediate  [lolnta.  wlrn* 
con  be  laid  through  theae  polnta.  Between  Niii|;nrn  Vail*  and 
BulTalo  lbor«  ia  f-ery  little  rook,  but  the  part  wht<ro  the  subway 
ha*  now  jHi'se'l  through  baa  been  chiefly  in  rock.  This  involveil 
blasting  out  s  chnnueT larger  than  was  requii'cd.  In  this  caae  the 
giart  of  the  trench  outaido  of  tho  subway  has  been  built  up  of 
atone.  In  tlio  construction  of  this  aubwny  American  t'ortland 
cement  ho*  been  naed,  and  a  very  suitable  aand  from  tbe 
neighbourhood  which  contain*  it*  own  gravel.  The  whole  of  this 
work  ha*  bean  done  by  Mr.  Humbert,  and  up  to  the  date  of  my 
last  ln*poct4nn  avery  pwt  wan  thoi-oughly  und  saliafactordy  done. 
Thka  work  ta  ol  great  iui|H]rtunco  us  conve;ring  to  the  mind*  of 
tlioae  who  inWnd  to  use  our  power  some  idea  of  th4  deeire  to 
ensure  oontinunus  working. 

With  regard  to  the  electric  pressure  that  ia  to  be  nMd  tor 
distant  tranimisaion,  thi*  will  undoubtedly  advance  with  expe- 
rience. Some  maniifurtutoi'*  in  Europe  who  tendered  for  tho 
work  proponed  to  adopt  :2(I,UUU  volt*,  which  i*  a  step  in  the  diroc 
tloii  of  Cord  Kelvin'*  auggeallon  nf  W,(>ll'l  tolta  ;  but  we  havo 
ixtrisldored  that  at  present  80,000  volts  is  not  likely  to  bo  exceeded 
by  UH,  and  we  may  work  at  a  lower  pressure  at  the  commence- 
uient,  When  it  is  remembered  that  the  I>eptfoiil  maehiiie*  have 
one  terminal  conncctnl  with  the  curth.  and  are  working  sali«fac- 
torlly  at  I0,()00  votts.  and  when  it  is  noticed  that,  in  conseiiuenice, 
our  woi'k  would  bo  under  oxoctly  the  aomo  conditions  aa  tegarda 
insulation  when  working  at  2(M)0('  volts,  It  la  easy  to  see  that  w« 
arc  notrlakln^'  anything  ox|«rimantal  In  ourflnit  work. 

With  lagaid  to  the  ■i*e  of  conduclora,  I  worked  out  the 
ccononiicai  nm  at  dillocunl  curren  t-doii»itiu  lor  the  whole  distance. 
In  doiog  this  I  look  the  following  daUi :  1  took  the  coet  ot  copjier 
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Bt  I3|  ccotaper  poniKl,  and  tJio  uinu»1  obargQ  on  khb  coct  at 
5  per  cent.  I  th«n  oomputod  tli«  power  lona  io  tlw  lin«,  iui<I  the 
atuoont  ol  penrvr  whloh  won  lofl  sToJIablc  (i»  ddtvwy.  I  took  tbo 
Tulue  of  this  ponar  at  tho  distant  end  of  tho  line  at  bang  ISdoL 
per  hor*«*power.  TliU  (*  somottilne  mora  tlinn  what  It  OMta  114  Ut 
pTodsco  it,  l)iiC  wlicu  Ihv  iioiv'OT  uvalUtile  Irom  our  tunnvU"  n«Arly 
all  coiisuiuud  til  IB  quunlity  will  huvu  to  beiuctWMd.  It  rniietnlHO 
be  reiiicmbftrud  that  1  hain  Dot  ullowed  for  Iba  inorwuiwl  eim  at 
tb«  conductor!  required  bj  tb«  retardation  of  iibmie.  whicb  in  an 
unknoH'n  (juantity.  Still,  it  irlU  bo  leon  that  from  these  eonudem- 
tionn  wo  may  bn  ablo  to  wnrk  oconomioally  at  ■  mlightly  higher 
cuirant-doiiiity  than  i«  obuilnod  from  thin  invcalijfation,  Froni 
this  work  it  appoara  Uiat  th«  motl  eooooRilcal  density  to  work  ati 
fa  S50  ampOTM  por  iqaare  inoh.  If  thi*  doosilv  is  used,  the  fall  in 
volta  between  Niagara  Falls  and  tli«  northern  boundary  of  Buffalo 
is  only  H  per  oeat.— a  inatt«r  irbich  makes  tefplatJoa  extremely 

With  renrd  to  the  oflicloncv  of  the  lyKtAm,  it  is  remarkable 
bow  hl||;h  tne  afBcIency  of  the  aynamos  cornea  out  when  wo  oro 
deaUne  with  the  larire  unit*  of  R.W)  b.p,  There  can  be  little 
dttubl  that  theeffioieooy,  elootricn!  mvI  iu«olianicftl,  of  our  dynamos 
may  reach  at  leant  SS  per  cent.  Taking  off  3}  per  oeot.  for 
tonaea  on  the  line,  wo  wonlc  have  Sit  per  cent,  doliverod 
olectrioll}'  at  ButEdo  if  no  transformers  were  required  to  tniso 
tho  otcctric  proMuie  to  the  full  20,000  volta.  In  coae*  at  Boflalo 
where  tlio  power  consumed  is  very  toTKo,  tho  motor  can  be 
oonstruclod  o»  the  tame  princtjiles  as  the  dynamo ;  and  If  lu 
this  case  It  be  ever  poMible  to  work  at  tho  full  pressure  wilhoub 
a  transformer,  it  ■■  obrious  tliat  the  totsJ  elUaiency  of  the 
syst«m — that  is,  the  power  dclivcrud  by  thu  motor  to  the  shaft 
of  the  machinery  divided  by  the  power  delivofcd  bj'  the  shaft 
of  tho  turbine*  to  tbo  dynamo— will  be  certAinly  over 
90  per  cent.  As  a  matter  of  fact,  if  we  woro  to  nse  a  hlfjher 
density  nf  riirr<>iit,  and  were  to  use  step-up  trftnsfonners  at 
Ntagarn  Vn-W*  and  DlL'p-ilowu  traiisfornier*  nt  the  tiortborn 
boucidatj'  of  l!ul1ato,  and  other  slepdown  traiittformers  in  the 
towD  of  Buffalo  itaelf.  and  were  to  use  motors  of  small  power, 
and  oonsdiuently  loss  efficiency— in  thin  ooec  the  total  olbcioacy 
of  tho  plant  migbt  bo  reduced  to  80  per  cent. .  or  even  lower. 

1  have  j[>>'<'n  tbaao  flguroi,  not  as  indicntint;  precisely  the  lines 
on  which  we  have  deUnaioed  to  work  at,  BulTalo,  but  bocHUse  the 
present  pap«r  Is  it)t«nded  to  embrace  the  subject  of  the  Konersl 
distribution  of  power,  and  I  thouicht  it  (lH«iiab1«  to  lay  before  you 
certain  facte  In  this  connection  in  a  definite  form. 


DMCMTTtoN  or  MAimlltSKT  TO  n»:  ('sbi>. 
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Under  this  heading  ]  shall  deal  chiefly  with  th< 
dynamo  which  has  been  finally  decided  upon,  ft  will  an 
say  of  tho  turbine  that  i.hey  are  onch  of  5.1X10  h,p.,  that  thej' 
revolve  at  -^lO  revoInLioim  |*r  minulo,  and  ivcre  dnnijjiKMl  by 
rHMsre.  Ftesoh  aud  I'iccanj,  ol  Genera.  All  the  ptinciiHil  parts 
of  lihiB  maebinery  were  constructed  by  the  t.  P.  Morris  (.umpany, 
of  Pbiladslpbio.  but  tho  i^avernoni  of  the  turbines  arc  of  Hwis; 
manufacture,  and  part  of  the  st«ol  nttingn  were  constructed  in 
Franco. 

iVith  rDgard  U  the  dynamo,  the  Cataract  Construction  Com- 
pany at  Hrslr  Invtted   many   different   manufncturors  In    Ruropc 
I  knd  Amorloa  to  submit  plaos.     The  nuiiil>er  of  those  that  were 
•nbmitted  altogether  amounts  to  24.  some  of  tho  maimfaotureni 
ba'UiK  taken  n  great  deal  of  trouble  to  Eubniit  a  series  of  designs. 
i-ln  onler  to  be  able   to   meet  diiTorent   rcquiromuntiL     Many  of 
[  thsee  designs  wore  cxtipmely  good  ;  but  it  was  dotemitied,  aftor 
[— timftting  the   incroaaed  ooat  o(   using    the    EuropCMi   dMigns, 
[oving  to  th«  high  tariff  In  America,  and  owing  to  tnuMport,  to 
Uwv*  (h*  machiaae  maoutactUTed  in  America.     Among  the  designs 
^from  American  toaoulaotiarars  thore  wore  none  wlifch  fulfilled  ^1 
the  re<|uirerneiitw  of  (lie  oate,  and  eventually  tho  CalAraot  Con< 
stniclion  Company  decided  to  gel  out   their  own  designs,  and  to 
.'•abmit  them  to  the  Atoer^oan  man ufnctu rets   for  tenuor,     1  had 
Kliaen  for  some  time  previously  engaged  in  working  out  n  design 
rwbich  1  am  confident  none  of  the  manufacturers  Hbo  hnd  sent  in 
designs  could  say  was  in  any  way  borrowed  from  their  Ideas.     Wo 
hod  lecoirod  snggoitlaDa  ol  an  eilernHt  nrmaioro  with  InteiiiHl 
Liwolvlng  fields,  and  also  of  external   tUed    fields   nnd    Internul 
tnvolTtng  armature,    We  naturally  had  a  preference  for  a  dynamo 
tWitli  a  oxed   armature,  because   the  coils  can  be  more  securely 
[wound,  and  are  not  subjected  to  the  mochunicBl  stresees  induced 
by  centrifugal  force.     But  all  the  designs   with  revolving  fields 
which  had  been  aubmittod  to  ua  conlainnd  a  weak  feature.     The 
field  CDlls  were  hold  in  by  polo-fsocs  secured  by  bolts  or  keys  to 
[the  poles,  and  this  t«*raad  an  element  of  weakness  wbon  we  con- 
I  lldered  the  enonuoua  oenlrilogal  foroes  to  which  the  ruxchlnery 
vould  be  subjected.     At  the  same  time,  the  turbine  makers  had 
■  Insist^  upon  having   a   certain    momentum,  or   lly wheel   effect, 
which  was  not  given  by  the  cevolving  parts  of  any  of  the  dynamos 
submitted  to  us.  and   It  wu  found  that  if  any  one  of  these  had 
boen  accepted  it  would  have  been  noccuai'y  to  odd  to  the  dealgn 
kOywheoloi  large  dimensions.     Centrifueal  force  was  one  of  tho 
DDMi    Important   matters    to    be    coi»-lder«d,    bocAuso     at   2MI 
IrtTolnUon*  por  minute  this  force  assumes  considerable  magnitude 
lln  the  Laigc  luowtm  with  which  we  hail   to  deal.     Moieover,  in  aU 
rthedeaigna  which  had  been  submitted,  (he  magnetic  pull  between 
die  |Mdea  and  the  iron  of  tho  armatuio  aasisted  the  centrifugal 
loroo.      The  principal  feature  of  the  dcaign  upon  which    t  was 
Elrarldiig  consisted  in  having  tbo  nrmnluro  fixed,  and  inside  tho 
[nachitica,   with  the  Qolds  revolving    outside ;    the  fields   beinic 
"(oraMd  of  a  ring  of  iron  with  tho  poles  piojecling  radUUy  inward*. 
One  advantage  is  that  we  are  abuto  get  the  full  ftywlieol  efTsct 
that  was  required  by  the  turblne-awihnitr.    Tlib  requirement  was 
ABwi  /i>  Ui«  rovolriag  pari  Ibc  stun  of  thu  weight«n  pounds  of  eaob 


part,  multiplied  by  tlie  cntisre  of  lt«  velocity  in  feet  per 
ehouUI  equal  I.IOO.OOOOOO  The  design  also  gives  an  extremely 
good  mechanical  construction  for  the  revolving  parts.  Tbo  Iron 
ring  which  forms  the  yoke  of  tho  6eld>  servos  as  a  support  bo  hold 
in  tho  pole-piece*  and  the  cieiting  coils,  nnd  no  part  is  bold  in 
against  centrifugal  foi-cc  bv  holtji  or  keys.  Moreover,  the  magnetio 

SiiU  between  thu  llvlds  nnd  thoarmaturoacta  in  opposition  to,  Aad 
oe*  not  sMlot,  the  centriFiieiil  force.  The  armature  Is  fixed,  and 
a  largo  space  is  available  inhida  it  for  tho  workmen  to  att«nd  to 
the  bearings,  and  to  reach  any  part  of  the  aruisiture.  It  la 
obviously  possible  to  insulate  tho  armature  coils  for  any  eleotrto 

CrcMuro.  With  a  large  machine  of  this  kind  the  sjioce  ooeuiried 
y  insulation  has  not  tho  same  importance  to  roduoing  the  ODtpvt 
01  the  nukohitie  as  Is  the  cose  with  mnchinos  construclod  in  the 
post.  In  fact,  the  armnture  coils  caii  bo  wound  with  tb*  mum 
inRulating  propertiea  as  a  tranrformor,  and  bonce  the  necesoi^  for  fl 
using  a  stop-up  tmnsformor  can  bo  avoided.  | 

Starting  with  this  genero!  principle,  I  first  got  out  designs  of  a 
munhinc  at  V3  |>crioda  por  wcond,  m  order  that  I  might  oompare 
the  general  a{i|>curanco  of  sucli  a  machine  with  those  of  other  type*. 
The  next  ihjIhi  was  to  de^iign  a  niochmo  of  as  low  n  fraqucncy  m 
u'UR  [>o»iblu  under  thu  limiting  i^oiiditioiis  as  to  weight.  The 
revolving  [urts  of  the  turbine  and  dynamo,  and  the  sliftft  con. 
nocting  them,  are  supported  by  a  hydrnulio  piston,  and  it  <raa 
tho  doaire  of  tho  Cataract  ('onstruction  t.'omimny  not  to  use  a 
thrust  bearing  of  any  kind  to  sup|iort  the  weight,  although  there 
Is  n  thrust/  hMring  at  the  top  of  tho  ahaft,  which  simply  acta  to 
retain  the  apparatua  in  a  Kxod  position  In  a  vertical  illrtction. 
Owing  to  this  decision,  it  was  neeesenry  to  limit  the  weight  oJ  the 
revolving  parts  of  the  dynamo  to  SO.OOOib.  In  getltnc  oot  the 
design  for  this  machine  it  was  desirable  to  select  nich  a  form 
ol  winding  a*  post  eipcriencc  led  one  to  boliove  would  be  rtKnii 
etliclont  for  pnritllnl  working,  and  I  judge  from  jiost  eijicriaiico 
that  this  Is  best  attained  by  having  tho  number  of  coils  pec  polo 
very  small.  The  33.)>erlod  innchino  whicb  Is  shown  In  tno  draw, 
ings  has  only  been  ekutchud  out  with  s  view  of  golting  at  the 
general  dimensions  of  the  machine.  It  ia  not  suitable  for  our 
special  purpose,  twcauso  it  is  essential  that,  without  taking  the 
dynamo  nltogothor  to  pieces,  we  should  bo  able  to  lift  up  through 
tlis  centre  of  the  dynamo  any  parts  of  tho  turbine  shaft  which 
may  require  r*|mir. 

It  will  Ije  soon  that  from  the  iiecensiMos  of  the  caae  at  NUgartt 
Fulls  the  dynamo  which  was  r«i|ui red  differed  in  eom*  raepeota 
from  what  would  be  necessary  in  many  other  caeee,  but  it  is  equally 
obvious  that  in  any  cose  of  so  large  a  transmUaion  of  power  the 
conditions  must  l>o  thoroughly  considered  beforehand,  and  tho 
dynnmo  apecinlly  designed  [or  the  parpote.  At  tho  meeting  of  the 
board  of  illrectors  of  the  company,  in  May,  IM9i),  I  was  instructed, 
with  Dr.  Sellers,  to  get  out  plans  for  an  alternator  of  the  type 
which  I  have  deeoribed.  1  am  not  able  to  lay  before  you  now  pUiie 
of  the  machine  as  it  had  iioen  finally  adjustod  by  conference 
between  ourselves  and  the  manufacturers.  In  tho  pun  which  we 
prepared,  the  fro^uency  was  l()<j  peilode  per  second,  there  being 
oigtit  [iioles.  The  armatuie  coile  were  so  wound  that  they  might  bo 
eoi.no^l*.d  to gn e «ithor2,W>,  .'i.fXXl,  ID.OfXI,  or  2(1,000  volla,  and  UM 
cuil«  werelimileil  in  number  sow)  to  give  the  btwl  iisitnranaeolgood 
parallel  working.  For  various  reasons  wc  decided  eventually  to  ralM 
the  frequency  to  2iS,  and  to  lower  the  volbi  to  3,000,  without  the 
means  of  connecting  the  coiU  to  give  a  highcEr  presenre :  and 
instead  of  winding  the  armature  on  the  conductors  in  a  limited 
nnmbor  of  coils,  to  adopt  the  methods  more  comraoaly  used  in 
some  of  the  large  tyikos  of  ^-cneratota.  But  since  In  any  future 
work  wiiich  is  done  tho  dynamo  will  be  required  U>  b«  modified 
for  the  ti|)twitil  purpose,  a  dei^oription  of  the  machine — of  which  I 
am  able  to  show  you  the  drawings— is  sufficiently  reprcaeotative 
of  the  typo  of  machine  for  our  purpose. 
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Gbmbkal  Dnckiptioh  or  a  6,000-H.r.  Ai-rEKKATOR. 

On  the  bed  plate  n  vertical  cylinder  is  bolted,  wiUi  projoctions 
to  aupport  the  liicd  armature  and  the  bearing*  of  the  rovoliing 
part.  Tho  armiiture  coiU  are  wound  independently,  and  can  bo 
removed  and  changed.  They  are  liiod  in  slots  In  the  fixed 
armature,  Tlioy  arc  encasea  in  an  oil'tight  easing,  through 
whiuh  oil  can  bo  circulated.  The  lield  magnet  it  ftxteraal  to  ■ 
the  artuature,  and  has  tho  poles  painting  mdially  inwards.  It  I 
consists  [irelerably  of  forged  Bteel  supported  by  a  spider  with 
eight  arms,  which  may  bo  of  eteol  with  a  covering  d  thin  shoot 
metnl,  on  which  cupa  are  provided  for  forcing  air  into  tho  interior 
of  the  machine.  The  pole-piecw  nro  bolted  on  10  the  steel  rim.  fl 
The  field  coils  arc  of  copjior  strip,  two  coils  being  wound  upon  f 
each  t>ole,  with  a  s|utco  liotwecn  them  for  air  ciKul^ion.  The 
exciting  current  is  apptierl  liy  rings  of  tsmpered  copper  on 
the  spider,  having  fixed  brushes  rubbing  on  them.  Tbehubof  the 
spider  is  fimily  fixed  to  the  upper  end  of  tho  shaft.  Tho  spider 
supports  the  beavv  rim  by  16  studs  and  nut*.  Tho  abaft  ia 
supported  by  two  bearings,  each  of  which  has  four  radial  arms, 
which  are  bolted  to  four  corresgionding  proiections  on  the  caet- 
iron  cylinder.  This  cast.iron  cvlindor  is  bolt«<d  to  tho  b«d-piat« 
and  adjusted  theieon  by  wedges.  Ueeidos  hiiing  on  it  the 
projections  for  carrying  the  bearing*  on  its  inner  side,  it  has  on 
itt  outer  periphecy  a  Mria*  of  vertical  ribs,  against  which  the 
Btainpiiigtt,  or  sheet*  of  iron  forming  Uie  armature,  rest.  It  also 
supports  tlie  lower  end  plate  on  which  the  armature  is  built  ap. 
ind  tbo  armature  is  keyed  to  It  by  a  lingle  key.  The  armaturo 
is  wound  drum  fashion— that  is.  all  On  the  outside.  This  enabiM 
the  coila  to  bo  wound  indoficndently  and  laid  In  their  plaoe, 
and  also  to  bo  cosily  replaced  in  case  of  accident.  In  order 
to  do  this  aatisfactoflly,  the  slots  fur  each  coil  in  the  iron  are 
cut,  not  nullolly,  but  parallel  to  uaoh  other.  Each  cod  is 
enoased  in   Insulutiitg   mulerist,  which  fcritis  11  tube  tbioiagh 
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wbidi  oil  ta»f  fliMr,  na  M  n  ItKiisrormer,  but  may  be  forced. 
In  which  COM  it«  ciroul»li«n  is  mointaiDcd  by  k  pum)>.  Round 
Iha  biwe  of  lh«  ituioliino  lhttr«  nro  two  oil-pipoi,  one  bcJtijr 
Iho  Intel  and  Ibo  other  outloL.  Tho  inlob  pJrw  ti>  conncctul 
witti  s  reaerroir  of  oi]  in  tho  powor-boQiio.  Tho  outlot-pipo 
iMda  Inr  another  pipe  to  oooIkik  arnuit^nioiiu  in  running 
wntw,  from  which  tho  oil  i*  puniiied  to  thu  rcMn'Oir.  From 
the  inlet  pipe  1G  biiuu  tube*  ure  W  U>  the  juDvtion*boie<  el 
tho  bottom  of  l,ho  lij  ooilv  :  tlie  16  other  braei  luben  are  led 
from  tbo  jancti<iii*hoio«at  tho  top  of  the  eoHa  tlvToagb  tite  tntorior 
of  tba  ttxed  ftnnuture  and  bent  uver  the  fauiidalton-pliite,  and  oo 
OOnneoMd  to  the  nutlet  pipe  which  lurround*  tho  bod-nlato.  Tbo 
bed-plate  ii  a  oitifclo  iron  caatinK.  itnil  in  ordor  to  enable  It  to  be 
transported  ovor  the  milwaf*  It  wiu>  niKieiujirf  lo  IlTiiit  ItedUnietMr 
as  sbown  in  a  nuppternentary  ilntwiiij;,  which  dliuwx  tba  improved 
Olltnt;  nrrnnfconienT*.  wbioh  were  wotLetl  out  by  mychiot  drauKhta- 
DUkn  at  NlA^^tii  Paltp.  Mr.  Itautnann.  Tho  armature  ia  buin  o}i 
of  thin  Hlie«tiron,wilh  vontiUtiiiR  ■puccii.aaebown  on  thedrawing;. 
The  bolte  whiuh  hold  tho  Brmntiiic  toijcther  are  elfcht  in  nuiobor, 
U  be  made  of  nickd  aMial.  a  metal  which  ba*  the  );ra>t  advanCaire 
of  beiDK  non-mannotic,  and  o(  very  Ikigh  eleotrical  reeketance 
and  great  moclianloal  »tren^tl>.  The  amount  of  nickel  la  'is  uer 
COOL  Thoia  are  IG  aruiature  ooile,  eiKht  being  of  one  kind,  called 
"  abort "  oolk,  and  eiicht  e(  another  kind  called  "  long  "  coils,  thu 
length  of  wire  on  eoen  cml  beiag  the  ■amo.  The  short  cotlfl  arc 
bent  over  at  the  end  plate,  and  Uio  long  cniln  nro  wound  lo  one 
piMie  and  enoloflo  tho  ihort  roUii,  I  Snd  tha>.  If  we  are  to  bavo 
B  very  at  iff  field,  with  liral-claa*  (|iiality  ot  Iron  in  the  tieldn. 
each  coil  woald  conelM  of  72  turns  o(  pure  oopper  wire,  No,  0 
□f  the  Brown  and  Sharpe  gauge,  which  girea  a  very  low  ilennitj' 
of  carront  and  r«daoei  the  heating.  In  faeU  it  haa  been  iny  view 
tliat  in  detiening  the  maohinea  for  ta  great  and  pennaaent  n 
work  every  elTort  sbould  be  mode  to  roduoe  tbo  rise  in  tempera- 
ture, even  to  for  below  what  baa  ever  been  done  in  the  put. 
The  unequal  oioanRiann  and  contraction*  of  inaterlali  In  a 
muahine  of  thi«  kind  arw  very  injurious  to  ite  perinHiience,  Mid 
affect  the  innulHltiig  innttirinl  shHouhIv.  The  layers  of  wire 
in  the  coila  are  •vparatvd  by  mien.  Each  coil  when  wound 
hii*  atniis  ol  inBiiluIiiig  maMriul  laid  spiially  round  it,  no  that  oil 
■nny  circiilnut  Irceiy  in  the  inccrvnta,  nnd  thn  whole  ii  encued  in 
a  oatiiig  uf  strong  ionulating  matorlal.  The  material  which  1 
prefer  for  this  purpoiw  In  certainly  woodlte,  an  eighth  of  an  inch 
of  which  will  not  break  down  with  30.<N)0  volta,  and  which  i«  not 
acted  upon  hy  oil  oven  at  bich  tempernlurea,  I  have  a  record  of 
tml«  with  oil  wliiah  are  eonolasiKe  on  this  |K>inl.  It  is  quite  the 
beet  materiHl  1  hnve  seen  for  the  purpose,  though  vostty.  and, 
belnt>  a  svcret  procc«.  it  may  bo  difficult  to  ensure  uniformity. 
Thelramee  of  the  bearings  are  of  cast  iron,  witli  four  radial  arms, 
which  rcet  upon  tour  projeotton*  c«kt  on  the  vortical  cylinder,  and 
are  bolted  to  them.  By  Ihi*  means,  when  the  Raid  magnet  with 
Ibe  shaft  have  boon  llfl^d  out  of  |)lnce.  the  bearing*  can  be  twwtod 
through  an  anglo  of  'Udeu.  in  a  horizontal  |>lane  and  tlien  raised 
out  of  place,  learlng  *  spaoe  Sit.  in  diameter  through  wlitch  |ior- 
tionsoftJie  lurblDeabafloan  be  raised  for  repair.  Tbe  bearing*  nru 
oiled  at  the  ewntre  by  oil  forced  under  prussure  throusfa  a  pipe. 
Tbe  oil  is  then  distributed  over  tho  bearings  by  epirnl  grooves. 
A  apiml  groove  ia  also  cut  in  tbo  hub  of  the  frame,  with  •  pipe  at 
Woh  end  lo  admit  of  water  circulation  to  cool  tho  bushing.  At 
two  opposite  sidea  oi  oneh  boariug  tbo  bushing  is  made  thin,  and 
a  rod  ot  bi*mDlh  Is  aoldered  thereto  :  so  that  if  tho  bushing  ia 
haet«d  a  thermo-elootrio  current  xhall  bo  created,  which,  by  maana 
of  a  relay,  can  ring  a  bell  in  the  powei-houae.  Whan  llde  ooeur», 
water  can  be  immo<lial«ly  admitted  to  cool  the  beAriage,  atid  tbe 
attention  of  the  workmen  is  drawn  Co  the  nooeseityot  an  examio&- 
tion.  One  of  the  perls  which  require:!  most  oonuderation  was  the 
material  of  which  tho  spider  supporting  the  field  magnett  should 
be  ooDSbruoted.  Tho  beat  plan  is  to  moke  it  of  steel,  for  tlia  sake 
of  lightness,  and  to  cover  It  with  n  cop|>or  coToriog.  which  might. 
I  think,  bo  spun;  or,  perhapn  boiler,  doctro-dapositod  nickel 
might  bn  uuMl.  Betwooo  the  pole-piece*  the  ■pace  is  filled  up 
with  a  ecroen  or  plate  of  metal  aoaatodirwt  tfieair  ventlUtlnn 
only  apon  ibe  Darts  which  most  reciuir«  oeoUng.  Tbe  metlio'ls 
finally  a«leol«d  lor  oil  circulation  ore  anown  in  a  separate  drawing. 

(To  bt  tcnfladtd.} 
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Institution  Sleetln?.  November  23. 

Ur.  W.  H.  PiiEEot,  F.lt.S.,  PrenioQ  t,  in  the  chair. 

At  UM  ulsbb'a  neeltng  of  the  Inititntion  the  following  oaodi- 
dalea  ware  balloted  tor  : 

JfemAers.— Thomas  Ojtavius  Callondor,  101,  I^adanhall-stroot, 
London,  B.C  ;  Ormood  Hignun,  OtUwA,  Ontario,  Canada ; 
Thomas  Preece.  Wi,  Prwion  «traot,  St.  Andrew*  Vdl»*.  Bradford. 

At^cia»a.—\n\iaT  Ellis.  CambrldgO  Electric  SopplyCompa  iiy. 
Lliait«d  ;  John  Onrdon,  tii.  Uain-alroel,  Rutheriflen,  (lta«gow  ; 
R  C  Hilnois.  3,  St.  H*rtln's.ro».l,  Slookwell,  S.W.  [  Frederick 
W.  E.  Joitoi.  Miilltiid  Electric  Light  and  Power  CompBUjr, 
Leamington  Spe. 

AaieeCs.— Emetb  Arthur  Biyl04.  Burwood,  Caterham  Valley  ; 
Bwh  Owper  Crawhall,  Faraday  Uouite,  Charing  Cron-road, 
W.CL  :  William  Alan  Tnuor,  1>1.  AdeUide-road,  N.W.  :  Herbert 
ViUlam  Miller,  Faraday  Ilsaio.  Charing  C roes  road,  W.C.:  Urogo 
Montagu,  2,  Redburn  stroot,  IWdwarth-Miaaro.  Chelsoa,  S.W.  ; 
ETOlya  Henry  TorraU,  lOt,  Phllbeacb-garclena,  Barl'e  Court,  W. 

The  reallsg  and  aigniag  of  the  ininiit«s  and  the  ordinary  formal 
bedueia  havUig  been  carried  out,  tbe  rreaMeat  ro««.  Mid  in  a  taw 


brief  and  touching  words  referred  to  the  toes  which  the  Institution 
iiad  sustained  by  the  death  of  Mr,  A  Rcckenr-nun  ;  and  on  the 
proiK»ition  of  Mr.  O.  Kapp.  tecondod  hy  Mr.  Merdey,  it  woe 
rtuHilvol  tliHi  a  vote  of  condolence  bo  ollicially  sent  by  the 
Secretary  to  Mra.  Rcekeniaun. 
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Free  A.  naming  then  commonood  tho  dincnwlon  on  ProE. 
ForbM'ti  |>H|)«r.  Hnil  eongrstulnled  the  limtltulion  upon  inch  a 
tnluaMo  contribution  lu  its  Jimriml.  It  wM  not  often  Chnt 
engineer*  took  the  jiiiblir  inlu  llioir  oonftdenee  and  laid  oiien  the 
plans  proposed  during  the  progress  ot  a  work,  or,  as  il  were, 
opened  their  minds,  ahowine  tho  inner  reasons,  and  in> 
Tiling  criticism.  Ho  would  condne  bis  remarks  to  one 
or  two  polnta.  Tbo  dilKculllos  of  transmiseion  over 
long  llnw  wore  very  real,  not  of  the  fashion  of  profossom' 
dllncuitle*,  and  had  to  be  overeome.  It  must  not  bo  oesumod 
that  the  alfeota  ot  eapaeit^  oould  be  iicglec-twl.  No  doubt  the 
choice  of  a  particular  type  of  line  hod  been  iliiilnteil  by  u  iletire  to 
avoid  those  difficulties  as  much  ns  |H>i<Bihle,  and  to  reduce  thu  capa- 
city effects.  It  WAsabsotuloly  necessary  to  avoid  the  preaeureelTeota 
whichwilhnltcmate-curront  distribution  took  plaecwhon  linos  wore 
suddenly  oannocted  or  disconnoctcd  from  tho  machines.  It  wna 
uanloss  to  talk  of  failure  of  inaulntlon  in  tho*e  cases  lor  the 
pree>iuree(foclwa«oft«nRiirhMno  inmilation  whatever  could  eland, 
And  therefore  the  iiretnure  effect  itHelf  must  be  tninlmUed  or 
eliminated.  Prof.  Fleming  mentioned  ibnl  the  deleterioua  elliMb 
had  been  got  rid  of  at  Ileplford  by  the  engineer,  Mr.  U'Alton, 
after  discussion  with  him.  This  wos  by  tho  use  of  a  transformer 
having  in  its  secondary  circuit  a  great  retiistAnco,  which  could  be 
gradually  thrown  on  or  off.  The  apparatus  required  thrao  switchee, 
bill  fn  eneot,  by  menu*  of  MiIh  trsntformwva  eery  great  Impedance 
could  be  obtained,  say  on  making  contact  with  the  oonoentric  mains. 
This  impedanoe  wasgTBdunlly  diminislied,  and  so  no  harmful  effeote 
were  found  in  the  miMns.  The  operntionB  at  breaking  the  main 
circuitwere  the  reverse  ot  those  St  the  making.  Tho  speaker  pointed 
out  that  tho  capacity  ot  thcee  cobles  wu  about  Irdof  a  microfarad 
per  mile,  nnd  that  a*  the  damaging  effect  varied  a«  tho  equate  ot 
thn  current  It  could  never  be  el^hted,  and  was.  in  foci,  often 
dlnoslrnua,  Tha(«  eSaeta  wer«  increased  by  increasing  the 
freijuenoy.  henoe  one  reason  for  reducing  the  troouency  us  low 
sa  poeeihie.  I'rot.  Fleming  then  gave  allegiance  to  the  Cuntineiitiil 
plan  of  using  an  artificial  rosiitance  on  putting  macliines  In 
parallsl.  specially  referring  to  the  resistance  at  Tivoli.  where  nome 
300  horsepower  could  bo  absorbed,  which  was  about  the  out- 
put  of  one  of  tho  machlnoa  in  uso.  Tie  was  sorry  tiie 
•yslem  was  not  adopted  in  England.  Ho  also  [lOLntod  out  that 
there  wm  a  good  openlug  (or  the  Invention  of  a  main  faae  for 
altemate-curreol  oironite.  which,  when  the  current  passed  a  oertaia 
point,  should  put  In  great  impedance,  or,  when  oeowsary,  take 
out  iinnodance  without  ovwr  absolutely  broskin  g  tho  circuit.  He 
would  like  lo  know  in  Prof.  Forbes'  reply  tlie  dislance  betwoon 
tho  condui^torf.  bocauso  he  feared  Lho  oHIbcc  of  arcing  with  a 
pressure  of  'X>,i*Vt  volt«.  If  they  wore  toe  cinae  together. 

Mr.  Sordoy  said  that  the  practical  oxiierlencoot  some  differed 
from  that  of  others  j  therefore  il  was  of  groat  voluo  to  obtain 
united  cl|>otionccs,  so  as  to  have  somothing  of  scttlcii  character  in 
praulioo.  One  great  value  in  Prol.  Forbce's  (laper  was  that  It  not 
only  gave  ei|ierience— It  gave  toasona.  Probably  they  were  all 
agreed  an  lo  the  uho  of  alleriiala  ourrente  (or  large  [H>iier  trtuis- 
mlaeloiiii.  He  agree'l  generally  wrth  the  scheme  as  put  forward 
In  the  paper,  hub  <liffer«d  upon  [ntnls  of  delaii.  He  denied,  for^ 
example,  that  uaratlel  working  was  sKistcd  by  lowering  .  _ 
frequency.  If  toere  was  no  difficulty  touni  in  pamllol  work- 
ing with  frequencies  of  100,  why  want  to  work  at  a  lower  1^ 
He  ventured  to  ask  if  Iho  reason  put  forward  waa  eorroct, 
why  (>nni!  used  n  t>oiio<lloity  of  i'i — ^tix.,  iw  thai  whs  the  towaat 
which  worknd  in  pni'iillul  wilhocil  dickering  uf  the  ere  Umpe, 
He  oeked  thin  booiiuKe,  in  h  pMiiur  of  his  own,  bu  quoUxl  a  pub- 
lished lelt«r  of  l^i|ieriiuwsky.  winch  was  oonlradlcteu  in  a  subse- 
ijuoiil  coininunicatiun  from  the  same  source.  Ho  thought  it  had 
liappoiieil  that  certain  makers  used  a  periodicity  of  i2  before 
ptinillel  working  was  looking  Upon  as  important,  then  oxpori- 
mented  and  altered  to  uso  Uds  portodictty  «Ven  with  parallel 
working-  With  regard  to  the  nrtiflelal  loading  tnenlioned  by 
iVof.  Forbes,  and  approved  by  Prof.  Fleming,  lie  looked  upon 
that  a*  an  obm>Iol«  nyolem.  Il  waa  used  by  Bdiaon  wilJi 
tho  old  "Jumbo"  luachinm  st  Holborn.  and  was  still  used 
at     Milan.      It    was      uLtorly    unnsoeiuary,   end   naturally     he 

Ereforred  the  method  described  in  a  paper  of  his  as  devised 
imxelf  und  Mr.  Raworth,  whioh  oooiUtod  in  playing  upon 
field  oxcilation  and  the  steam  rogutallon.  and  by  which  there 
no  difficulty  with  preaauro  or  sparking.  Ev«n  with  mnchlnee  with 
a  big  drop  in  the  onrvc,  no  artificial  load  wa»  required.  Ht 
thought  the  t)-at«m  oontlnuol  lo  be  used  «a  (be Continent  beoauae 
It  had  become  elereotype'],  and  won  put  in  as  a  matter  ot  course. 
He  poinbed  out  that  the  tow  frequency  was  not  required  fi 
tronsfonnom. 

Mr.  O.  Kapp  Ihu'ight  that  the  Inaiitution  should  be  congrat  a- 
lal«»1  un  lho  fnut  lliiii  une  of  lie  own  memboro  hod  been  adeotad., 
for  Ihin  paper.  Piuf.  Forbes  in  one  portion  of  tho  paper  disouased 
lho  men  ts  ot  tho  number  of  phosoa— whether  single,  twopltaec^ 
or  tbroe-pbase^  Wbon  in  America  io  the  sammor.  tho  speaker 
oonvomod  with  Prof.  Tliomaon  about  this  ouMtion.  Tho  bitter 
triod  lo  convince  him  that  tbree  phase*  would  require  l«a  copper 
tlian  two,  but  he  oould  not  aee  It.  Wbon  be  returned  from  tht 
Statea  he  invealtgaMd  tlie  nMti«r.  and  then  saw  daylight 
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TO    CORRBSPOMDIHTe. 

All  Rights  Raerved.  Seerdarie*  and  Managurt  of  CompamrJ 
are  inviltd  to  furtiuh  ru>liet  of  Meeiings,  lunu!  of  Ntw 
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coMUcttd  with  Elfclriaii  Rtifmemng  tnhidt  may  be 
nUaeiting  to  ow  rtaders.  Inventors  are  informed  that 
any  ateov,nt  of  their  invfntions  siihmiU»d  to  tu  will 
receive  our  best  amsideratioa. 
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C.  U.  W.  BUKJS,  139140,  Salisbury  Court,  Fleet  Slrttt, 
London,  H.C.  Anonj/mous  oommvnieatione  toill  not  he 
mUmL 
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BOARD  OF  TRADE  AND  ELECTRIC  TRACTION. 

The  lUght  Hon.  A.  .1.  Mundella,  in  bis  speech 
at  tlie  Iiistitutioii  diuiicr,  referred  to  the  progtesit 
of  electric  traction  in  ihitt  country.  IIo  cxpl&iued 
that  the  EloctrJc  Powers  (Protective  Clauses) 
Joint  Committee,  in  their  report,  saKgoated  the 
framing  of  regtilatious  ljy  the  lioard  of  Trade 
in  thiH  matter,  and  that  draft  regulalionit  had 
accordingly  heen  prepared.  Thoito  draft  regula- 
tions aro  given  elsewhere.  It  was  stated  by  the 
PreBidoiit  of  the  Board  of  Trade  that  the  repu- 
lations  would  come  before  the  Coiiucil  of  the 
Institution  for  an  opinion  before  he  would  finally 
sanction  them.  We  gather  from  this  that  the  Board 
of  I'rade  is  desirous  of  obtaining  opinions  as  to  the 
perfectness  of  these  draft  rules,  and  those  interested 
in  the  matter  should  therefore  carefully  examine 
them  and  communicate  with  the  authorities.  It 
must  be  remembered  by  those  interested  in  tram- 
wayH  that  if  tbesc  rules  are  left  uucriticJsed  aud  arc 
adopted,  to  change  them  will  be  diMcuh.  The 
Board  of  Trade  may  then  well  ii&ten  to  opposing 
interesta  and  say,  When  the  draft  regulations  were 
made  public,  no  objection  was  raised  :  why  wait  till 
they  are  adopted  ?  The  criticisms  to  be  of 
value  must  be  before  final  adoption,  and  no 
doubt  there  will  be  little  hesitancy  iu  eitpress- 
iug  criticisms.  We  ai-e  of  opinion  that  in  severa] 
particulars  the  rules  will  be  found  unnecessarily 
atriiigent,  and  if  our  supposition  is  correct,  the  IiLsti- 
tution  might,  with  great  benefit  to  the  industry  and 
with  credit  to  itself,  set  aside  one  or  two  evenings 
of  the  session  for  an  open  discussion  of  the  whole 
subject.  A  discussion  of  this  kind,  if  property  orga- 
nised, would  greatly  aid  the  Council  iu  giving  an 
opitiion  upon  the  regulations.  The  electric  traction 
people  only  want  to  live,  and  do  not  desire  the  extinc- 
tion of  telegraphs  or  telephones,  or  to  conduct  their 
lines  BO  as  to  eat  up  their  neighbours*  pipes.  We 
make  this  suggestion  from  an  experience  of  years  ago, 
when  a  learned  society  set  aside  a  whole  session  for  the 
discussion  of  a  particular  book.  The  benefit  accruing 
from  that  action  was  acknowledged  to  be  far  and 
away  above  what  obtained  from  the  reading  of 
papers.  The  Council  might  easily  arrange  for 
certain  paragraphs  to  be  discussed  on  a  particular 
evening  and  obtain  a  number  of  speakers  to  discuss 
firom  opposite  points  of  view.  The  Council  at  the 
end  of  the  discussion  would  have  all  the  facts  and 
opinions  before  them,  and  would  act  as  a  judgu  in 
summing-up.  Such  summing-up  would  be  their 
opinion  to  be  delivered  to  the  Board  of  Trade. 


HALF  TRUTHS. 

If  an  inventive  genius  could  patent  some  method 
of  counteracting  the  effects  of  incorrect  information, 
it  might  be  a  blessing  to  the  world.  Electric 
lighting  has  bad  a  tough  fight  to  establish  itself  as 
the  coming  illuminant.  Its  opponents  have  been 
many,  its  detractors  not  a  few,  yet  gradually  it  has 
pushed  its  way.  Had  its  properties  not  been  good 
it  would  long  ago  have  been  snuffed  out.  Still,  we 
must  not  for  a  moment  imagine  that  its  calumniators 
are  dead  or    are  witlidrawing    &om  the  couffict. 


They  will  fight  to  the  bitter  eud,  and  are  (loing 
great  damage  by  means  of  half  truths  an  well 
as  by  deliberate  faUificfttioue.  U  is  exceedingly 
ditQcuH  to  get  rid  of  the  barm  caused  by 
these  tactics  ;  hence,  while  not  agreeing  with 
every  octiou  or  word  of  Bncb  cucrgotic  men  as 
Mr.  B.  Hammond,  it  must  he  conceded  that  hie 
activity  has  done  muuh  to  iuturcst  local  iiutrliuriliuM 
ID  matters  electrical.  We  take  him  as  a  keen  man 
of  bnsineHR,  preferring  to  carry  on  a  crusade  in  the 
enemy's  camp  rather  than  to  wait  a  request  or  to 
repel  an  attack.  He  may  in  many  qualities  fail  far 
behind  other  members  of  the  profession,  hut  un- 
doubtedly he  ha»  the  tact  and  the  ability  to  make 
men  believe  in  the  poesibilitics  of  electric  lighting, 
and,  after  all.  this  ability  is  quite  as  valuable  as 
ability  in  other  directions.  We  must  somehow  or 
other  roach  the  ears  and  eyes  of  purchasers,  and 
drive  home  the  fact  that  the  opinion  frequently 
expressed  about  the  cost  of  the  electric  light  is 
wrong.  From  interested  parlies  we  are  coutinunlly 
informed  that  companies  have  not  paid  dividends, 
that  capitalists  have  lost  money,  and  that  it  caunel 
be  otherwise,  because  the  cost  of  electric  energy 
precludes  favourable  competition  with  gas.  (o 
making  sweeping  statements  of  this  kind  gi-eat  can? 
is  taken  not  to  give  the  exact  conditions  existing 
whereby  to  make  the  comparison.  Ovei-  and  over 
again  it  has  been  proved  that  electricity  can  com- 
pete  with  gas,  and  we  ought  to  got  rid  of  such 
statements  as  appear  in  the  report  of  the  Hackney 
Local  Board,  to  the  effect  that  "  it  would  appear 
that  at  present  electric  light  costs  double,  or  almost 
double,  the  price  of  gas.'*  That  statement  is  wrong, 
and  is  just  about  the  same  as  it  would  be  to  compare 
the  cost  of  gas  where  a  £500,000  gas  plant  was  supply- 
ing one  thousand  gas  burners,  as  against  a  similar  elec- 
tric plant  supplying  five  hundred  thousand  burners. 
Now,  condition  for  condition,  and  the  electric  light 
will  beat  gas  hollow.  It  can  compete  with  it  in  pric<e. 
and  in  every  other  desideratum  it  is  far  and  away 
the  more  preferable.  A  number  of  accidents  attri- 
buted to  electric  lighting  are  due  to  gas.  Both 
electric  light  mains  and  gas  mains  leak  —  the 
leakage  of  the  former  will  do  no  harm,  unless 
perchance  the  leakage  of  the  latter  gives  it  an 
opportunity.  If  there  happens  to  be  an  accumulation 
of  gas  in  culvert  or  manhole  the  insulating  air  may 
be  turned  into  an  explosive  mixture,  and  electricity 
may  act  upon  it;  but  electricity  is  no  more  to  blame 
than  gas,  and  the  fact  should  be  driven  home  to  the 
minds  of  the  public.  We  find  another  text  in  the 
report  above  referred  to,  that  electric  light  "  if  adopted 
in  main  streets,  as  is  generally  the  case,  would 
benefit  those  streets,  while  the  burden  of  extra  cost 
would  partly  fell  on  streets  deriving  no  benefit." 
Surely  it  is  not  quite  fair  to  isolate  each  street  in 
this  fashion.  The  trade  of  a  whole  neighbourhood 
is  in  its  ptincipal  streets.  These  streets,  again, 
are  common  property,  used  by  every  dweller 
in  tbe  side  streets,  and  it  is  imponaot  for 
the  welfare  of  the  dwellers  in  side  streets  that 
they  should  have  well-paved  and  well-lighted 
principal  streets  in  which  to  carry  on  business  and 
travel.  The  principal  slroet«  are  usually  better  paved 
and  better  lighted  than  the  side  streets,  and  we  oever 


yet  heard  townspeople  or  residents  murmur  that 
tbia  was  unjust.  If  we  take  the  Metropolis,  who 
benefits  by  a  well-lighted  and  paved  Oxford-street  ? 
Not  the  residents  in  Oxford-street  only,  but  every- 
one who  comes  to  do  business  there,  or  who  passes 
through  tbe  street  to  bostness  or  to  bis  home. 
These  and  many  simitar  questions  can  and  shonid 
be  discussed  by  those  who  are  in  a  position  to 
enlighten  local  authorities  and  tb?  general  public. 
The  technical  journals  arc  fairly  powerful  with  the 
former,  but  the  constituents  of  the  members  of  the 
various  authorities  they  cunnot  reach. 


CORRESPONDENCE. 

JoBtlOB  iiflfld«  UiAt  both  b«  bHTd." 


MOTOR  GEAKINO  FOR  BLEUTHIO  TIUMCAES. 

Si  R,^Ii«f erring  to  your  article  on  "  Motor  Goarfiig  (or 
Electric  Tramcars"  in  your  issue  of  November  \Qth,  ii.  411, 
your  aUtemuiiU  b^i'illy  )(ive  tliH  credit  due  to  teuthor  link 
boiling, :ui(l  I  h^vu  ni't  ubaiuloned  it  in  fiivour  of  worm  or  aoy 
other  ^eiiring,  For  piers  iiiid  level  ru^ds  gonurully  whore  it  ia 
clean  ballast,  nndnri  edge  mil  can  be  iiaed,  I  ahuuld  continue  to 
use  it.  There  is  an  oiitire  ubaence  ot  noise,  iiml  uriy  defects 
cnu  be  Been  in  time  to  be  remedied  ;  the  motor  can  be 
enliieiy  supported  by  the  car  framing,  so  that  thy  spHnga 
carry  the  wtji{(ht,  and  the  rail  bammerin;;  which  occurs 
when  motora  are  bung  on  the  ixx\ts  is  entirely  avoided.  Of 
course,  worm  gearing  is  also  iioiieleas. 

But  n  very  iniporUint  matter  ia  the  (juefltion  of  power. 
With  our  two  loAther  belt  driven  cars  our  12h.p,  gaa- 
eit|;ine  can  start  both  at  once  with  the  beavieit  load  of 
pan^eiiKeitJ  owing  to  tbo  slight  slip  of  the  belt  allowing 
the  motor  to  tnw  ahead  a  littie  when  aUirttng.  With 
the  worm  wheel  driven  cava,  one  taken  all  the  power 
of  the  engine  lo  Btart  it,  allhoui^h  when  fairly  under 
weigh  it  tJikc*  no  more  current  ih^in  thii  old  belt-driven 
Citra,  so  that  (or  >mull,  clviin,  tovd  tnick*  this  consideration 
is  importAUt. 

1  should  not  advocate  belu  for  billy  and  dirty  routes. 
Flat  solid  belting  is  quite  useless  for  the  short  drives  anil 
amall  pulleys  oblig>itory  in  tramcara. 

Tbe  quietness  of  belting  ia  atao  an  imporlant  matter,  and 
must  not  be  overlooked  ;  and  after  10  years  of  experience, 
any  now  cam  I  have  for  tliiii  mad  will  he  beltiiriven. 

To  shgw  that  the  trufiic  dealt  with  in  considerable,  it 
may  be  mentioned  ihAt  it  eqiiuN  170,000  persons  per  car 
per  annum,  wi<h  a  maximum  of  3,250  persons  per  car  [>er 
day  (bank  holiday),  which  with  a  12-h.p.  old  type  gu- 
onjjine  is  not  bad. — Yours,  etc.,  MACiXUs  VOLK. 

Volk's  Eleciric  Itaiiwuy,  itrightou. 

[It  will  b«  soon  that  Mr.  Volk't  rom»rIcs,  theugfa  very 
interesting,  do  not  seriously  conU-adict  [be  statemenUi 
made  in  tho  artic^le  ubsve  mentioned.  The  lines  intended 
to  bo  discussed  iberein  Wttm  more  especially  ihiMU  upon 
roads  and  streets,  or  public  highways  genenilly,  and  not 
80  much  the  enclosed  railways  on  piers  or  in  pUco*  where 
other  wheeled  traffic  ia  absent  or  unusual. — Ihk  Waiter 
OK  THK  AKTICLR.] 


KLIKSON  ACUUMULATOR  (BRITISH  PATENT)  SYN- 
DICATE, LIMITED  V.  THE  EARL  OF  GALLOWAY. 

Sllt,^Will  you  allow  me  a  small  sp.ice  in  your  issae  to 
corraot  an  impression  which  ban  been  created  that  I  am 
connceWd  in  some  way  with  the  plikintiffs  in  this  case  t 

In  July,  1692,  I  gave  an  option  to  acquire  my  patent  (or 
electric  accumulators  during  a  period  only  of  60  days  and 
Upon  t^e  terms  that  a  company  shonid  be  formed  luvitig  a 
Bubscribed  capital  of  £6,000.  Mr.  Watson  Smith  regitlerod 
the  plaintiff  comtuny  for  that  piirpo»e,  but  the  stipulated 
capital  was  never  subacrJbed,  nor  were  any  directors 
ap|K>inied,  and  my  offer  uuuseiiuvntly  lajMed  so  long  ago 
as  October  17,  1892. 

Ou  Juiie  2&,  1803,  *  new  compauy  was  formad  undax. 


the  title  of  the  Lunina  AccnmuUtar  (Elieson'a  Bricinh 
FtttanU)  Syai]icat«,  Limited,  and  ibe  iiuceuitry  cupttkl 
mbaoribed.  I  luve  ditly  iran^urriid  my  mtunt  lo  the  liut- 
D&med  oom[>any,  of  which  the  Eiirl  of  Galloway  was  and  is 
■till  the  chuiricnti. 

It  i*,  tborclorc,  the  abortive  company  vrhicb  broUf;bl  the 
action  Hgunet  the  Earl  of  Qjllowjy  in  which  jadgment 
hu  been  given  in  hU  favour. — Yours,  etc., 

0.  P.  Elihson. 

Broad -BtreeUa venue,  November  S3,  1S93. 

[The  case  referred  to  by  Mr.  E1io«on  wat  dealt  with  in 
our  laat  iatue,  and  the  conclusion  of  It  is  reported  in  another 
column— Eo.  £.  E.] 

OIL  AS  FUEL. 

SlE, — In  vour  notos,  NoTember  3rd,  you  have  an  article 
00  "Oil  as  Fuel"  1  have  found  oil  refuse  answer  very  well, 
bat  coet  is  rather  prahibiuve,  being  about  £4  per  ton. 

I  have  used  common  coal  tar  for  upwuxU  of  1 2  months, 
and  have  no  co^l  on  the  iiremiie*.  Tbis  can  be  bnrned 
without  smoke  at  a  cost  of  £1  por  ton.  I  find  two  barrels 
(about  8s.)  tako  the  place  of  one  too  of  ordinary  coal,  Us. — 
Yours,  otc.,  Sydnhy  Ghkkld. 

Waterside  Ironworks,  Cbeeham,  Biioks., 
November  20th,  1893. 


LOAD  FACTORS  OF  BLECTBIC  TBAMWAY  PLANTS. 

IIV    KRANK    B.    LEA. 

The  recent  meeting  of  an  American  street  railway  con- 
vention was  very  notable  for  the  abiiolutetiesB  with  which 
electrical  topics  held  the  Geld.  For  some  time  pan,  indeotl, 
eaeb  annual  asiembly  of  this  kind  has  wilnensiMl  a  gradual 
dropping  out  of  "  horte  "  talk,  and  an  increasing  amount 
of  diacusaiun  upon  electric  traction ;  and  at  present  in 
America  forage  and  fodder  are  almost  without  interest  to 
the  tramway  man.  Not  the  least  important  of  the  subjects 
dealt  with  at  the  meeting  above  noticed  was  the  <{ueatiun 
of  employing  aocumulalora  or  atorajte  batteries  in  the 
generating  station  fur  the  puriwie  of  evening-up  the  load, 
not  only  throughout  the  day,  but  also  from  one  minute  to 
another,  and  this  question  was  vory  fully  treated  by 
Mr.  C.  0.  Mailloux  in  a  special  report  to  tbe  con- 
vention. It  is  not  altogether  the  present  writer's  object 
to  criticise  this  report,  because  it  would  have  for 
English  and  American  readers  two  very  different  values  ; 
some  slight  comment,  however,  is  necessary  in  order  to 
define  the  base  upon  which  future  investigation  a  into  this 
subject  may  be  founded. 

It  should  be  renitmibereil,  iti  the  first  place,  that  storage 
batteries  tuve,  for  central  station  work,  obtained  no  position 
whatever  of  importance  in  the  United  States,  whilst  on 
this  side  the  Atlantic  tbey  enter  into  the  design  of  almost 
all  continuous-current  supply  stations,  Therefore,  the 
KT«at«r  part  of  Mr.  MailtouEs  report  is  ukeu  up  with 
details  gathered  from  various  sources  coacerning  the 
reliability  and  powers  in  general  of  accnmulatori  as  an 
adjunct  to  central -station  work — whether  for  light  or  power 
distribution  being,  for  that  matter,  of  no  consequence.  Id 
Kiiglaud  and  oti  the  Continent  such  a  question  has  gone 
past  the  "is  it  possible"  stage:  we  take  it  as  an  axiom 
that  accumulators  serve  a  useful  purpose.  Whether  it  be 
an  economical  ono  is  another  matter,  to  be  discussed  later  on. 

In  the  first  section  of  his  report,  however,  Mr.  Mailloux — 
in  aketching  out  the  characteristics  and  re<tuiroments  of  an 
electric  tramway  generating  station — gives  an  interesting 
Bommary  or  statement  of  toe  position,  from  which  may  be, 
I  think,  seen  at  once  just  how  far  the  employment  of 
accumulators  to  help  the  generating  plant  is  at  all  justifiable 
or  worthy  of  consideration.  It  must  not,  however,  be 
forgotten  that  there  are  more  ways  of  killing  a  cat  than  by 
choldng  it  with  butter,  and  there  are  conceivable  sources 
of  reeerve  power  (other  than  storage  hatteriet)  from  which 
occasional  drafts  may  be  taken  for  an  overload   on    tbe 

Senerating  plant.     It  is  with  a  view  to  elucidating   some 
otails  of  such,  and  comparing  them  together,  that  this 
article  is  written. 
Air.  MmUoux  gives  iu  his  report  some  very  interesting 


figures  and  diagrams  to  show  tbe  euMmous  variations  that 
take  place  iu  the  output  of  an  electric  tramway  generating 
station ;  and  difTereutiatea  in  an  excellent  way  between 
what  ho  calls  the  "  fluctuations,"  or  momentary  changes  in 
the  total  power  demanded  on  the  line  (due  Ui  cars  starting 
or  stopping,  running  up  and  down  bill,  etc.),  and  tbe 
"  variations,"  or  changes  occurring  at  sevoml  periods 
during  the  day  when  the  trafiic  upon  the  line  is  eze«p- 
tionally  heavy  {due  to  more  cars  being  run,  or  more 
jiassengers  carried,  or  both  combined). 

These  variations  or  changes  are,  of  course,  well  known 
to  every  electrical  engineer  who  takes  an  interest  in  traction 
work,  and  have  received  much  attention  in  consequence. 
I  do  not,  however,  think  that  Mr.  Mailloux  has  been  very 
successful  or  happy  in  tbe  choice  of  t«rms  to  express  these 
changes  in  output,  for  "variations"  and  "  fluctuationa " 
have  to  all  intents  and  purposes  the  same  meaning  to  tbe 
average  man.  Since  ho  himself  speaks  of  these  chauftesas 
"  waves,"  I  would  suggest  that  this  expression  be  k«|jt 
solely  for  the  fluctuations  or  momentary  changes.  Toe 
idea  of  the  changes  that  occur  at  tolerably  fixed  periods  in 
the  day  will  then  be  very  clearly  conveyed  by  speaking  of 
them  aa  <■  tides." 


Wia.  I.— "Tides. ■■ 

To  show  tbis  contrast  more  clearly,  the  annexed  diagraou 
may  be  of  service.  Fij^.  1  represents  a  curve  of  "tides" — 
of  course  approximate  only,  and  (it  may  be)  exaggerated 
throughout.  The  total  output  spread  over  the  working 
day  is  here  shown  in  diagrammatic  form,  say,  on  a  doabia 
line  eight  miles  long,  fairly  level,  with  a  total  of  30  to  30 
cars  in  operation.  The  "paiks,"  or  points  of  maximum 
output,  arc,  it  will  bo  seen,  five  in  number,  coiresjModirw 
with  the  early  morning  cars  for  workmen  ;  the  eight  o'cloeK 
service  for  clerks  and  business  men  ;  a  similar  one,  but 
larger,  at  noon  or  one  o'clock  ;  the  heaviest  demand  of  all 
about  6  p.m.,  when  work  ceases  for  tbe  day  with  th«j 
majority ;  and  a  final  call  after  t0.30  p.m.,  when  tfa 
theatres  and  places  of  amusement  are  closed. 


t 
st-NOVa* 

rio.  8.—"  Waves." 

Of  course  hardly  any  two  lines  will  bavesimilar  load  curves: 
the  route  followed,  tbe  districts  served,  and  the  clasa  of 
passengers,  will  each  and  all  exercise  an  imjiortant  inHuence 
upon  the  total  output  of  a  generating  station  ;  but  as  a 
typical  instance,  tbe  curve  now  given  will  serve  to  show 
the  ups  and  downs  of  a  very  favourably  situated  line. 

Taking  the  average  output  at  2d0  h,p.,  with  a  maximum 
of,  say,  400  b.p.,  it  will  be  seen  that  almost  throughout 
the  day  a  load  factor  is  secured  that  would  make  an  electric 
light  station  engiaeer  green  with  envy.  Tbe  greatest 
variations,  indeed,  are  not  mor«  than  from,  aay,  half  the 
moan  load  U>  l«ss  than  double  thereof,  or  from  60  per  cent, 
below  to  70  per  cent,  above. 

The  second  diagram.  Fig,  3,  is  a  reproduction  of  a  load 
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curve  given  by  Mr.  J.  Or«athcad  during  »  discusainn  apoa 
Dr.  Hopkinson's  paper,  entitled  "  Eloctrica!  Railway*," 
rem)  lome  montbR  a^o  before  the  InHtitutioii  of  Civil 
EngiiieeTH.  This  curve  is  intended  lo  illustrate  tbo  extent 
of  "wave*"  in  the  output  iif  an  electric  tramway  st-itioii, 
as  compftTod  with  tbe  "tide*"  juHt  mentioned.  It  is  drawn 
up  from  inBtrumont  reading*  npon  ifae  Citj'  and  South 
London  Itailwuy,  with  seven  train*  in  operation  upon  the 
line,  running  on  a  headway  of  five  niiniiUi*. 

In  lest  than  five  minutes,  it  will  be  scon  the  load  curve 
cromtc*  or  tnuche*  the  line  ol  average  horse  power  ten 
liinoe,  and  vurie«  from  the  100-h.p.  to  the  300  b. p.  mark 
within  two  minut4^s.  Our  electric  iif;hl  station  engineer — 
who  was  green  with  envy  ft  ehoit  time  ago — will  now  feel 
a  flush  of  satiafaction  that  bis  output  does  not  vary  quKe 
so  enormousiy  as  this,  but  conies  on  and  ofT  in  pretty  »Mady 
(asbiou,  rising  and  falling  by  tens  rather  than  bundrttdi  of 
horse-power.  Although,  therefore,  the  tramw.iy  gotierating 
station  has  the  advantage  of  (our  or  five  peaks  in  tbe  day  > 
load  curve,  &t  compared  with  only  one,  or  perhaps  two,  in 
that  of  an  electric  lighting  sUtion,  yet  the  "  waves,"  or 
momentaiy  fiuctuations  in  the  latter.are  of  little  importance 
in  comparison  with  those  engendered  by  the  constant 
■topping  and  starting  of  cars  upon  the  tramway,  or  by 
their  running  in  combination  up  or  down  gradeii  at  any 
instant. 

The  jirime  moveri  in  a  tramway  station  may  be  worked 
all  day  long  at  an  average  load  of  perhaps  60  per  cent,  but 
tbey  must  be  excellently  well  governed,  or  mui>t  have  very 
heavy  flywhoeU,  in  order  to  prevent  racing  or  a  sudden 
pull-up  when  the  load  varies  (rum  zero  lo  the  mikximuui  in 
the  course  of  a  minute  or  two. 

It  is  worth  remembering,  moreover,  that  the  instance 
given  of  "waves  "does  not  represent  by  any  means  the 
type  of  greatest  variation  :  the  City  and  South  London 
Bailway  is  a  line  having  fixed  slopping  places,  with  the 
stations  placed  on  the  top  of  inclines  each  way  (so  that 
power  may  be  saved  at  such  points),  and  with  trains  keep- 
ing a  regular  schodnle.  On  an  nrdinary  street  tramway, 
the  stops  are,  as  a  rule,  quite  arbitrary,  tbe  grsdos  loiut  be 
taken  as  they  come — perhaps  altogether  in  one  section  of 
tbe  line — and  tbe  state  of  general  Irailic  may  ren<lcr  it 
difficult  to  prevent  cars  from  bunchiug,  two  or  three 
(ollowing  one  another  in  close  order. 

{To  bt  cmtinved.) 


FITZGERALD'S    IMPROVED    LITHANODE    AND 

SPONGY-LEAD  PLATES. 


Every  voltaic  battery — primary  or  secondary — ^is  nude 
up  of  a  positive  and  a  negative  element  immersed  in  an 
electrolyte  or  "exciting  fluid."    The  positive  element  is 
usually  line ;  but  spongy  lead,  tbou>;h  it  does  not  generate 
so  high  an  electromotive  force,  is  mure  convenient  (or  long- 
eontinaed  use.     For  many  years  the  impression  [irevAileil 
that  tbe  positive  element — tbe  one  consumed  or  ozidiied 
when  tbe    battery  i»  worked — was  practically  of  greater 
importance  than  the  negative.     I'h"  contrary  is  now  recog- 
nised  as  being  the  fact;  tbe  main   point  is  to  obtain  a 
negative  element  that  will  not  "  polarise  " — that  is,  becoue 
coaled  with  hydrogen  by  eleclrodejKisition.     To  obviate 
the  etTcct  of  jmUrisation,  the  negative  plate,  if  of  carbon  or 
platinum,  is  immersed  in  a  powerful  osuUnt,  such  as  nitric 
or  chromic  acid,  or  is  tiirroundad  by  a  solid  oxidant  such  as 
binoxide  of  manganese.     There  is  one  piate,  and  one  only, 
tbat  does  not  require  tc  be  asaociatei  with  an  oxidant,  since 
it  is  in  itself  (being  almost  wholly  composed  of  peroxide  of 
I  lead  in  a  highly  conductive  form)  the  most  powerful  solid 
iDsidant    known,   parting    with    its    oxygen    (to   oxidise 
[hydrogen)   when    "discharged,"    and    absorbing   it  again 
vben  "  ebargud,"    without   over   becoming    consumed    or 
deteriorated  when  properly  used.    This  negative  element 
par  ezetilmct  is  lillMnode. 
Spoftking  ol  thi^  material,  a  most  trustworthy  authority, 
Ir.  J.  T.  Spngue,  says :    "  Lilbanode  is  a  solid   form  of 
peroxide,  and  is  tbe  most  practically  useful  form  of 
Itbo  material."     "Lilbanode  makes  an  excellent  plate  in 
jpecondary  batteries,  and  is  more  ea|>ecially  adapted  (or  small 


portable  cells,  where  it  is  close  upon  perfection.  It  would 
be  BO  for  largo  cells  also  if  the  connection  to  it  could  be 
made  of  lower  resistance."  (This  desideratum,  it  may  be 
italed,  has  now  been  obtained.) 

Mr.  W,  11,  Proece,  F.R.S.,  electrician  to  tbe  Post  Office, 
says:  "  I  have  had  a  cell  (FitzOe raid's  lilbanode)  which 
gave  a  return  as  high  as  .^'7  ampere-hours  per  pound." 
(Tbat  is,  |>er  pound  of  cell  complete.) 

A  well  known  medicjl  man,  writing  to  the  Bn^lisk 
Aff.rJianir.,  and  of  a  correspondent  of  that  journal,  said : 
"  I  will  show  him  lithanode  cells  that  have  been  working  a 
lamp  inlormittently  for  18  months,  and  may  also  be  able 
to  give  him  some  information  about  this  (to  me)  invaluable 
product. — CliIRUBtiO,  7,  Morning  ton- crescent,  lUmpstead- 
road." 

With  k!uo  and  dilute  sulphuric  aeid  of  sp.  g.  1,160, 
lithanode  gives  an  eleclromolive  force  of  2\  volts  ;  so 
exactly,  when  the  lith.inode  is  in  its  normal  condition,  that 
the  couple  is  sometimes  used  as  a  practical  standard  of 
electromotive  force.  With  spongy  lead  and  acid  of  sp.  g. 
1,183,  lithanode  gives  two  volts,  which  may  be  taken  as 
the  average  E.M.F.  of  a  lead  secondary  battery.  Acid  of 
this  ap.  p.  contains  2.*^  per  cent,  by  weight  of  strong  ojl  ol 
vitriol  (H,SO,). 

The  minimum  capacity  of  (uUy-cbarged  lithanode  is  one 
ampere-hour  per  ounce  avoirdupois.  Tbal  is  to  say,  a  {lb. 
plate  should  yield  a  current  of,  say,  half  an  ampere  for 
16  hours  before  its  electromotive  force  (with  spongy  lead) 
falls  from  2  to  rs  volts.  Lithanode  (and  other  peroxide 
elements)  should  never  be  discharged  beyond  this  point ; 
indeed,  it  IB  better  that  tbe  E.M.F.  should  not  fall  oelow 
175  volts.  Tbe  additional  quantity  thai  can  bo  utilised  by 
urging  the  diwharge  beyond  this  point  is  comparatively 
small  ;  the  current  being  no  longer  steady,  and,  when 
I'8  volts  has  been  reached,  tbe  fall  of  l^.M.F.  is  rapid. 

Practically,  the  capacity  of  spongy  lead  is  taken  as  twice 
that  of  tbe  lithanode  plate.  Theoretically,  its  capacity  is 
much  greater ;  but  a  large  proportion  of  metallic  lead  must 
be  left  unconverted  with  sulphite  in  order  to  allow  of  the 
plate  being  recharged.  Tbe  weight  of  the  spongy-lead 
element  need  not,  however,  bo  more  than  half  tbat  o(  the 
lithanode  plate. 

Tbe  nine- lithanode  couple  is  most  conveniently  used  as  a 
primary  battery — that  is  lo  say,  when  the  couple  is  run 
down  and  the  E.M.F.  has  commenced  to  fall  rapidly,  the 
electrolyte  is  thrown  away  and  rnpbccd  by  fresh  dilute 
sulphuric  acid  of  sp.  g.  not  over  1,200,  the  erne  is  roanul- 
gamated,  and  a  fre^h  lilhanoilo  plate  is  substituted  for  the 
old  ont^,  which  may  be  put  aside  to  be  recharged  when  a 
suflicient  weight  of  old  plates  has  been  collected  lo  render 
it  worth  while  to  return  them  to  tbe  works.  Lithanode  is 
not  a&octcd  by  beiog  left  for  a  lengthened  period  in  the 
acid ;  but  zinc  i^,  even  when  carefully  amalgamated. 
Another  objection  to  the  uae  of  the  xinc-litbanode  couple 
as  a  secondary  battery  is  that  yon  cannot  pructically 
recover  all  your  line  by  recharging,  so  that  Rulphate  of 
sine  accumulates  in  the  electrolyte,  and,  by  crystallising, 
gives  rise  to  "creeping"  and  eRl)ro8cenco.  The  lead- 
lithanode  couple  is  entirely  free  from  this  inconvenience, 
and  the  spongy-letid  element^  aa  well  as  tbe  lithanode, 
regains  its  original  capacity. 

The  capacity  tor  a  given  extent  of  surface  of  course 
varies  with  the  thickness.  Lithanode  plates  '^g'tn.  thick 
have  a  capacity  of  about  10  amjiere-bours  [ler  square  foot 
of  surface  (taken  on  both  sides  of  ibe  plate)  i  that  is.  about 
■28  am|>ere'bour  [)cr  square  inch. 

The  improved  lithanode  plates  most  commonly  made  are 
Jib,  plates  having  about  the  fallowing  dimensions:  4jin. 
by  3in.  by  ^jin.  Tbey  can  easily  be  cut  by  means  o(  a  (ret 
or  circular  saw  to  any  inquired  smaller  size,  and  sixes  larger 
than  the  above  ean  be  obtained.  The  material  li  alto 
readily  drilled. 

One  o(  the  moit  Important  poinU  in  connection  with 
lithanode  is  the  morln  of  making  contact  with  it.  One 
method,  the  only  objection  to  which  is  that  for  many 
purpoxea  it  is  too  expensive,  more  especially  for  a  hw- 
Tffijitancc  contact,  is  to  spply  to  tbe  surface  of  the  material, 
by  means  of  an  ebonised  screw  and  nut,  a  perforated  disc 
of  platinum  foil,  having  a  wire  of  the  same  metal  in  contact 
with  it ;  ':i  steady  peseure  beinjj  obtained  by  meau«  of  a 
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wuhar  of  eaoutcbouc.  Phtea  with  embeddeil  conUct  strips 
of  gi'M«i  lead,  or  gilded  lead  Uript,  lo  bo  clampad  to  the 
pinto  aa  abovo  dct^riboi),  MT&  now  tued. 

Wbcn  liib-tnodo  pliites  aro  moimttiH  iritU  aa  uxidisabi* 
nvtal,  sti«k  at  ordiiiar)-  lead,  oito  oi  ihu  grr.uttiil  aflvaiiUtjet 
of  the  material  is  tacrificed— rJK.,  (he  ability  lo  reuin  JK 
cbjirge  for  any  length  of  time  when  immcrHoH  in  ilia  dec 
trolyW.  The  conlaol  with  au  oxidisable  moul  roprmluce*, 
in  feel,  the  great  dbfeot  of  all  other  lead  accumuUtor*, 
setting  U]>  a  Incal  action  by  which  the  active  maMrial  and 
the  tnp|>ort  or  contact  mutiull}*  ilealixiy  each  otbor. 


ON 


THE    EVOLUTION    OF    GAS    DURING 
CHARGING  OF  ACCUMULATORS.' 


THE 


BY   r.    HKUKClKUANtJ. 


^K 


The  author  kivos  the  retults  of  aboiit  30  ex|icrimantB,  in 
hicb  th«  condicioTi!  govornjng  the  tvnhition  of  fas  duriiig 

»  chsi^ng  of  accumulator*  wcro  invcttigated.  The  cell* 
used  consisted  of  a  positive  plate,  85  con ti metro*  long  by 
7'6  ceutimetrea  wide,  suspended  between  two  simiUr  itoga- 
tJvA  plal««,  at  a  dinlance  of  eight  millinietre»  from  it.  The 
poiitive  plate  wait  cuated  on  boib  sides  with  the  active 
material,  but  the  negative  plates  were  coated  only  on  the 
inner  sides,  so  ihnt  tbc  efficient  area  of  both  cathode  and 
anode  was  practically  the  same — vie,  IS7'r>  si]iuro  centi- 
metres. They  were  conlainod  in  glass  vessels  about  half 
a  litre  capacity. 

In  order  lo  collect  the  gases,  each  cell  was  closed  with  a 
cover  of  solid  pinfTni,  throu);b  which  (wssed  two  glass 
tubes.  One,  flipping  into  the  acid  served  for  tllliiig  the 
cell,  and  enabled  the  density  of  the  litjnid  to  be  measured 
from  time  to  time  ;  the  other  opiining  into  a  fniinelibapud 
cover,  nlf»rf]ed  a  moans  of  collcclinj;  the  rm.  The  utrungth 
and  EM.F.  of  the  current  were  moflsiireil  by  two  Siemens 
torsion  ^al variometers,  and  al  the  commencemont  of  an 
experiment  the  eel!  was  completely  filled  wiih  liquid.  At 
suitable  intervals  samples  of  the  gaa  were  collected  for 
analy«iit.  Two  vharHcteri^tio  ezjtmmeut*  are  given  in 
detail.  Cell  No.  1  was  in  good  working  order,  but  in  No.  2 
there  was  local  action. 
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The  experinent  was  made  under  the  most  favourable 
eondttions  for  No.  2,  the  discharge  being  commenced 
directly  the  ubarging  was  completed,  and  yet  the  elficiency 
in  amiiere-boura  wxa  38  &  |ier  cunt,  lens  th^n  that  of  No.  1, 
and  in  watt-hours  337  por  cunL  leH. 

The  EM.F.  of  No.  1  renia.tnod  almost  constant  during 
the  first  two-thiids  of  the  charging.  It  then  rose,  gradually 
at  Grsl,and  afterwards  rapidly,  to  a  maximum  of  2  71  volts 
But  in  the  case  of  No,  2,  iu  which  there  was  local  action, 
Ibe  E.M.F.  rose  steadily  from  the  first,  the  rate  only 
,  slifthtly  increasing  at  about  the  same  [leriod  of  the  charging 
I  when  Ihe  ruptd  rise  took  place  in  No.  1.  But  the  maximum 
attained  in  SO  hours  was  only  '2-i  volts.  There  was  a 
marked  ilifTerencv  in  the  rate  at  which  gas  was  given  off, 
and  also  in  iu  composition.  With  No.  I  oxygon  appoiiroil 
firat  6J  hours  after  the  current  was  turnoil  on,  and 
40  minulM  lst«r  hydrogen  began  to  be  evolved  in  rapidly- 
inereasing  quantity,  the  proportion  2  to  1  being  reached 
aft«r  about  an  hour,  at  which  time  the  K.M  F.  was  nearly 
at  a  maximum. 

With  No.  2,  bydrogen  was  given  otT  to  a  considerable 
axt«Dt  from  the  very    flrst,  the    oxygen    only   appearing 

*  Fitrtijfn  Akitract*,  Insltlulion  ol  t^ril  Engbeeix 
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At   about  the  eighth 
in   the   |fropoftioa  of 


aft«r  four  houra  and  40  minutes, 
hour   oxygeu   was   being   evolved 

14  to  IS  of  hydrfl^en.  After  this  it  decreased  in 
amount,  and  at  liie  eteveiitb  hour  the  proportions  were 
iiaarly  norm.-kl.  The  author  c^inaiders  that  the  charging 
should  be  stopped  when  the  F..M.F.  begins  to  nee  rapidly, 
in  order  to  avoid  ibe  lost  of  energy,  corresponding  to  the 
evolution  of  gas  which  then  takes  place.  Within  certain 
limits  ibe  strength  of  the  charging  cunont  does  not  appear 
to  affect  the  resulu.  The  same  total  volume  of  ip>«,  having 
the  nme  average  composition,  was  given  o&  when  currents 
var) iiig  from  0*3  to  OS  ampere  were  employed.  Experi- 
ments were  made  as  to  the  waste  of  energy  from  local 
action  in  a  charged  accumulator.  During  tii«  6rM  four 
houri  seven  cubic  centimetres  of  bydrag6n  were  given  off 
per  hour,  but  by  the  eighth  day  the  amount  had  fallen  to 
13  cubic  centimetre.  It  would  appear,  therefore,  that  the 
rate  of  loss  ia  not  constant,  as  bad  been  supposed.  The 
author  iiointa  out  the  great  importance  of  usiug  pure  acid 
and  {lerlvctly  clean  water  for  filling  the  cells. 


THE    DEVELOPMENT    AND    TRANSMISSION    OF 

POWER   FROM   CENTRAL  STATIONS.* 

liv  euor.  w.  cawihornk  ukwin,  f-its. 

LECTURE  V. 

fCtyntitiiud  from  jxti/e  4^-J 

If  tho  air  is  oamprested  iaollierinsllf,  as  It  very  nearly  Is  In 
modani  compound  coinptvwHir*,  then  the  ouealioa  arties.  how 
much  work  )■  obtained  m  thoccinprtawed-air  molorT  If  the  air 
is  amd  iioci  nximnnivnly.  u  in  the  amaller  mo(«rB  used  in  Paru, 
and  in  laiiuli  uoiiipieasod.air  plant,  used  for  cock  diilUng  and 
■imilar  putpoBVH,  the  woik  <laiia  tn  (he  motor  Is  slmuly  tho  oidmii- 
■iaii  «otk.  P,  V],  lON!  Ilia  work  of  expulsion.  Pa  V,,  neylectloic 
valvo  ro«Ut»noe  and  friction— Ihat  is,  the  work  obtained  ia — 

The  ettioiency  of  combined  motor  and  compreasor  is  then — 

log'PT 
S3        4        0        8       10  atmotpharsa 
■2    0-81    0-54    O^e    0-42    0-39. 


n  =0 


The  efficiency  diminishes  rapidly  with  inorease  ot  initial  preeeure^ 
snd  It  is  the  use  of  bad  and  inemcient  ur  plauta  of  tliis  kind  whieh 
has  given  compreMed  aim  bad  name,  and  oaadeeDgineen  heaitata 


to  lutopt  liigh  working  ptenuroa.  To  oblAin  good  reaulu,  the  air 
mnat  br  unwl  expnnsively.  lSu;i|>ow  tlie  nlr  expand*  m  the  motor 
without  gain  or  low  of  heal,  a  nHklisnble  condllion,  and  leS  clcarnnco 
and  Ion  In  mains  be  nogleolcd,  oi  wflllai>frictiuD.  thea  the  ttnlUiatoi' 
diagram  of  tho  malnr  will  be  A  It  F  M,  thu  vipauaiun  curve  being 
lui  adiabaiic,  F  M.  and  the  air  cooUiik  during  expauaion.  Tlie 
eflicienuy  i>(  ili«  wliolunrmniniiiionl  will  bo  tho  ratio  of  the  area 
A  B  F  M  to  tlie  u.n<H  A  It  P  1>.  It  !■  cany  to  shciw  that  that 
olBcienoy  ia  given  by  tbo  et^untion^ 

as.eoo'".     /P.NO'M- 
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Kssri.T*s*  EmciKNCv  or 
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Working  pressurv  poands  per 
square  inon. 


By  gauge. 
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Praotically,  it  is  iieoeMsry  to  am  |irea<iiirca  of  4alb,  per  aiiuare 
iiidi  at  Imsl,  thai  tbo  tii>|iiLmiiiH  nmy  not  be  too  cuwh^UH.  The 
calculalion  tibuuD  thnt  uhen  ufHnK  llio  air  properly,  mvtoh  higher 
working  pmsuioa  mny  be  adopted  iritnout  (BMablo  loas  of 
efficiency. 

Varloua  mcana  Imve  boon  adopted  to  cool  tlie  air  duiiog  ooia- 
proMlon,  Sommeillor  adopted  H-nier-piiCoiii,  which  are  very 
elTeotive,  and  In  the  early  corapr«tm>r*  at  Mont  Ceoi*  very  good 
rD"ull«  were  obtained.  But  thsro  at«  praotioal  objections  to  water- 
[liaton  L'omprsasora  i  they  must  be  worked  slowly,  and  are  coaUy 
luid  cumbrous.    In  the  St.  Uotiiard  comi«t*eors  the  tnach  leasj 

*  Howaid  Lecture*  d«livere<(  before  the  Society  oi  Arte. 
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\  cffbotive  Drrant:6m«nl  nt  t.  Oold'WitUir  Jtiuk«l  wai  adopted  :  hut 
kir  doc*  nol  port  with  li««t  rmdily  to  i  m«Ml  oylLniler.  and  the 
cnolLnji;  surface  )I  I.lic<  cyliiiiJcr  in  too  emiill  to  permit  much  of  tbo 
boAt  Ui  be  Hbolrnctcd  ;  htiico.  Utcr,  n  mothod  pcopowd  bjr  Prol. 
Collitdoii  of  ibjooting  n  »»Wr  uprny  inio  tlin  ojiinddr  WM  sdopted, 
Butl  by  thii  mcADs  n  much  morn  r-oolini;  ftclii^n  wd^  nblninod.  To 
■omQ  extent,  bowcrcr,  tbo  oooline  i^oliuii  uf  lliv  ppny  ix  i!ocfi|>tlva : 
tho  cooling  UkM  plftc*  iMirtly  iii  tby  |)ii«nL*m  ot  <li"Cliftr(;o,  and 
the  oomproNion  oiirvti  i»  nui  loucru'l  wmucli  as  it  ihoiild  b(>, 

Olmpinmd  Ovmj/rr^nora.  — Tlio  mitlior  in  not  nvrnro  when  oom- 
ponad  coinpnmorta  were  fintt  o«ed.     Thoy   wer«,  it  is  b«lieved. 


P 


Fui.  SS. 

UK>d  by  MikuA^and.  poulbly,  by  othuri.  in  ciuca  whoro  a  hi^li 
iirRHurn  wm  raQntr«(l,  at  a  conipnrnttvcly  oarly  dat«.  Mr 
Niii'tlioott  niad«  u  Iwodtauo  coiiipr«unr,  wlUi  iiiKirmndliito  ooolli>t; 
»miM|{emorils.  in  1878,  "niaKorwBlIt  Ci>nip»nj',  in  Amiiricit,  uon- 
■truoted  com|)ound  comprcenora  for  niiiiUK  in  IS80,  iipgiuranlly 
tnoiu  U'ith  a  vioiv  In  «[un!i»<i  tlie  ulTort.  iliiring  Ibo  strulie  tban  to 
obtain  higher  etEplenoy,  In  1S81.  howovor,  th«y  introduced  an 
in  ItT- cooler  botwcoii  the  bu(h  and  low  ptoBBure  com  pre**  ion 
cyllndert.  Tbie  ciitiKlated  of  a  reaorvoir  with  thin  bnae  pLjxu. 
tirOB^b  whicb  cold  water  circulatod.  Tho  elfect  of  this  Inter- 
Budlaiocooliiie  ia  vvry  itnporUiit  In  rrdiirliig  tbe  henttii^  1o>t< 
"Dm  Oora pound  diagram  ia  chown  in  Fi^;. '.Jli  Air  is  coinpre^iMl 
to  P)  In  tne  lowiiioasure  cylinder.  Then,  in  piwuing  through  tho 
inter-eoolor.  it  ihiinlm  in  volnmc  from  H  E  to  H  D,  Ii  in  then 
(nrtbor  ooni]irc*«cd  lo  P,  in  the  hijjh  preseure  cylinder,  Tlic  work 
■avod  by  Iho  intitrincrtlnlo  cooling  i»  the  area  EUCfi.  The 
adoption  of  thuso  comgiODnd  compreiaora  u  important,  became  ti. 
removM  the  chief  objection  to  tho  uie  of  hich  working  |ireMure'< 
in  ■  ayetem  of  eoinprefleuduir  ttniitniiMion. 

(Jomprtttor  ro/it.'.  —  In  ujout  ciiiiiprcasorB  nimplo  fliiirf-movoil 
valval  am  emptoyctl.  Tlie  objeution  lo  them  i»  that  they  ureato 
■ome  preiudicial  ren'atance  invoKiTit;  wiwt.o  of  work,  and  they 
prevent  tna  compreaior  beinc  worked  at  hi),'b  ii[XM.<d.  In  many 
comprcuor*  rocchanicnlly- moved  valvot  are  senployed  -  (or 
Inntanco,  «lldo  or  Corllu  valve.  Tho  compreKiOr  pnn  then  be  niii 
laitor,  but  Ilio  rMlptiincv  nt  the  vntven  in  itlU  lerioiiii.  Prof 
Rl«dl«r  uMa  valvM  which  opnn  aoiomntirally  and  ate  clotw) 
nieohaiiicnlly.  and  LbeBU  no  doubt  obviate  the  objoctiuim  tu 
ordinary  valvtM).  Vig.  26  shows  one  form.  Tbia  in  a  Hap  valve  no 
•et  Ibat  it  lendu  to  open.  It  ia  olc«ed  by  a  Invor  worked  by  a 
cun. 


rio.  2«. 


Mr.  PtanaiPf  fTfdrtmtie   Air-Coniprtuiag  ihioi'im.— Mr.  H   O. 

PeoTMll,  apparently  Incltod  by  a  aturly  of  the  early  hydraulic  rsm 

COmpniMor*    of    Sommelllar,    tin*    dokit-iK^  a    vory    intnr«iilint; 

'  hydraulic  DOtDpr«a4in^  online,  in  which  uir  ia  comprtatad  directly 

I  by  k  water  column,  without  cjUixlerr  nnd  piaton*. 

[      FTk-  37  ahou-a  this  en^^ine  in  eeotion.     A  ia  the  aiipply'pij>e,  by 

whioh  water,  with  tho  energy  due  lo  ita  denoent  from  ■  hiithcr 

I  Io»el.  flows  into  the  ni..paratD».     C  i«  a  larito  cylinder  valve  which, 

when  open,  allow*  the  water  to  flow  out  Into  the  tnil-race.  and, 

when  abut,  forcn*  the  column  of  wat<^r  in  rlne  into  tbacompteMtori' 

chamber.  M.     The  column  of  water  in  l.hn  mipply-pirio  i*  allowed 

to  acquire  valoolty  by  outflow   into  the  tiiil-r«ce.     lbs  ralve,  C, 

I*  then  mochanionlly  cloned,  and  tb«  ilMi'eiidinjf  eulutun  oxpeodi 

tt4i    cn<rj[y    In    coiupreaaiag    the    air  in   tlie  chamber,   M,   aud 

dlaoharnnK  It  into  the  receiver,  E-      Tho  cylinder  valro,  C,  i» 

■  •ctuated  by  a  nnall  ur  motor.     The   chamber,   M,  emptie*  tho 

^ water  throujih  the  cylinder  valve,  C,  and  fllU  wktb  air  throufih  the 

^ralve,  S,  which  ia  conttolleii  by  a  float.    The  adiimtmcnl  Ii> 

that  tlio  colutnn  o(  water  c»u  be  rnnde  to  como  lo  i«k|  at  the 

At  wb«D  It  rMkchw  Um  delivery  pUle. 


Ur.  reortaU  chuma  that  very  high  velo«ltiwi  of  flow  can  bit 
(wrmltted  without  danger  or  loea  of  elflcisncy.  8oine  vi|>erimunlB 
iiiiide  witli  a  small  appanvtas  gave  an  elficienoy  ol  80  pur  cent. 

The  engine  In  aiinple.  nnd  th<ii(i  Beeina  no  reaaon  why  it  should 
not  have  a  hiiih  •ffieloncy.  But.  till  e>})erimonti  have  been  mode 
on  a  laricer  CMlei  It  t«  imjiOMible  to  uy  what  the  deliverina 
copncity  ot  tho  machine  in  a  given  time  is.  Till  that  ii  dntonntned 
it  la  uncorlaiu  whether  it  would  bo  more  costly  or  lea*  costly  tlmn 
ordinary  eomprCMors  worked  hy  tutbtiin*. 

LotttJi  III  V'miirnlMM'iTN.  —  The  fili-llonal  rceialanoe*  in  a  pipe 
conveying  fluid  aro  proiiortional  to  the  density  ot  the  fluid  ;  oon. 
Moqiiently,  at  ti|ual  tnlociiin*  the  frictional  resistance  of  air  ia 
onormoiialy  le«*  thnii  that  of  wuler.  Convervoly.  air  may  bo 
tritnsDiittcid  in  Hir  miiliis  without  scriou*  fall  of  pranuro,  at  10  or 
■JO  times  the  voIoL'ity  pruotioiiblo  with  water  In  water. main*.  Air, 
nt  OOlb.  per  iiiuuiv  iucb  pressure,  I*  about  11,^  timer  ligliler  than 
ivator,  and  the  frictional  icsistance,  ;it  eiiuiil  veUiciticw,  islwii  than 
I  |icr  cent,  of  that  of  water.  It)  air  mains  there  Is  nothing 
iinuloeous  to  the  hydraulic  nhock,  due  to  changes  of  velocity, 
which,  aa  well  na  the  trlctiou,  leads  to  a  limitation  of  the  velocity 

of  water  In  mnina  to  3ft,  per  seoand. 
In  tnot't  cAAe*,  or  to  Itft.  )ior  Monnd 
in  «0[ue  oaeea. 

In  air-maina,  velocitie«uf  30ft,  lo 
soft,  per  secaod  are  allowed,  with' 
out  serioua  frictional  Iosh.  In  con- 
sequencoof  thin  high  velocity,  largo 
amount*  of  power  can  he  trana- 
niittod  by  air  at  modotale  prM- 
»ureH,  and  in  inaiiiii  of  inoderat« 
dimenalonF. 

Tho  hydraulic  mains  of  the  Lon- 
don Hydraulic  Power  (Company  are 
Sin-  In  diameter,  the  preuure  La 
TSOlb,  per  sqnore  inch,  and  tho 
velocity  3tt.  )i«r  second.  That 
cnrreejiond*  to  the  tranaiiilMion  of 
90  euectiv*  horae-power  by  each 
main.  But  air  at  461b.  preaaure 
jjor  equare  inch,  with  a  velocity  of 
50ft.  per  second,  would  iranamit 
150  enoctlve  horse-power  in  n  main 
of  the  eame  aiite.  The  largcot  high  ' 
[ireiuurs  hydraulic  niainn  are  Tin. 
in  diameter.  But  there  ta  hardly 
any  limit  to  the  eiso  of  air  mnios. 
The  new  Paris  main  from  tho  Quai 
dc  la  dare  to  the  I'laco  de  1*  Con- 
corde—seven  kilometres  in  length 
— with  air  at  !)01b,  |<re>«ure  per 
npiaro  inch.  tronBini1«  (1,00(1  b,ii. 

In  Ihu  older  Purix  ninina  which 
wore  carried  through  tho  sowers, 
and  which  had  an  e>i'optionally 
lar^e  number  of  bends,  draining. 
boice.  and  other  source*  of  resist- 
ance tho  frictional  reaiatnnce,  with 
a  velocity  of  SSft.  to  .lOfl.  )ier 
aecond,  only  oinounteil  to  '.'lb.  \<or 
eqiiare  inch  per  mile  of  main.  It 
would  be  only  in  very  long  distance 
(mnEmifsionB  that  the  (all  of  pre*- 
suic  in  the  mains  would  bo  largo 
enough  to  Kinoibly  nfTcct  tho  enl- 
ciency  of  the  ■yal«m. 

A*  ta  the  proclae  way  in  which 
a  tall  ot  preasiire  in  the  maiiia 
influencoa  the  eflicienoy,  there  is 
a  word  to  be  said.  H  air  enters 
an  air  main  at  60lb,  per  equaro  Inch  gauge  pressure,  and  reaoht* 
the  other  end  at  55lb.  gauge  preaaur«,  theie  beint:  a  fall  of  prea- 
aure of  5lh.  due  to  friction,  then  It  b  commonly  stated  that  five- 
Biitiotha  of  the  energy  of  the  air  is  wasted  But  Ihit  i»  altogelhor 
erroneous,  the  statement  being  baaed  on  a  tiiW  hydraulic  analogy. 
With  the  toll  of  preMuro  in  the  cifo  of  air,  there  in  ane^pamiionof 
volume  which  largely  i<oiuj)en«al«e  for  the  loias  of  pressure.  The 
Intrinsic  energy  o?  the  air  From  which  the  work  of  the  air  motor  is 
borrowi-d  remains  constant.  It  is  only  because  tho  air  motor 
work*  against  the  presauro  ot  tho  atmosphere  that  the  available 
eiMrgy  m  air  nt  SSlb,  is  loaa  than  that  ol  lur  at  OOlb.  pruMuro. 

Suppose  that  a  given  amount  of  work  can  be  done  by  an  air 
motor  uilng  a  ton  of  air  at  Uolb  gauge  piesHure,  or  'Iilb.  absolute. 
Tho  work  eitxtnded  Indilving  thi*  inolorby  ncompreaaor  odjooent 
to  it  would  b»  the  work  ol  compr«H*liiK  one  ton  of  air  to  751b. 
ab«oluto  preaoure.  Now  let  the  comprcacr  lie  removed  to  a 
couple  of  miltH  d iataiioe, and  the  air  supplied  to  the  motor  through 
a  main  in  which  there  ia  *  fall «[  prosaure  of  5lb,  per  square  inch. 
To  do  tho  some  work  «•  befoire,  all  that  Is  neoesaorv  i*  that  a  Inn 
of  air  shouhi  bo  comprtased  to  HOlb.  absolute  prossuro.  The 
djlforenco  botweon  Ibo  woik  of  comprraaing  a  ton  of  air  to  HOI b. 
and  to  TSlb.  abaotnto  prosauio  is  the  loss  of  work  arining  nut  of 
the  friction  of  tho  main,  and  th I*  amount*  with  fairly  good  com- 
prMaora  to  about  3  per  Ciutt. 

In  ehoTt-distancH  transmission*  Iheluraot  prNMiuTe  in  the  mains 
ia  ao  inaignifioant  that  it  may  bo  negleotod.  In  long  dinlauce 
tranatniMions  an  accurate  estimate  of  the  frictional  losj  ia  necessary. 
The  author  believe*  thnt  ho  ho*  ahown.  using  data  derived  from 
careful  cxiiorimcntf  on  ^  miles  of  main  in  Paris,  that  long-distance 
IrannmisHion  of  poHci  by  comprcsoed  air  I*  perfectly  practicable. 
It  U  poaaible,  with  comprcMota  dilven  by  cnglaM  working  to 
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10,000  i.b.p.  to  tranomil  tlia  air,  in  a  iiinln  of  not  iinuimnl  niio.  a 
dlatance  of  20  milen,  niiij  lo  obiiihi  in  innLon  wnrkn<l  by  the  traTiii* 
mlltad  i»mprwued  uir  Irom  4.0()0  i.h.p,  lu  A  000  ih.p.  if  llie  itir  i« 
naed  cotil,  or  0,000  i.h.p.  lo  T.OUO  i.h  p.  if  tho  itir  it  r«beat«ii 
before  uiw. 

'fh'  Air  Molorn,  ^Tho  itir  moMr  in  e«6ntin1lr  n  rovonod  c«m 

!>[CHor,  bul  it  ii  free  fFnin  Lho  hcatinii  difficulty.  The  oir  coola 
a  olpKntlinji.  and,  in  noino  cnra*.  thi*  caaac*  troabUi  titim  tha 
production  of  ico  in  ll-in  vnlvo  [■■nt^M.  TIi*  roondlnK  of  th«  od)f(H> 
of  tha  poiU  no  that  Itie  ioe  eftii  be  pusliwi  away  iTiininiilio*  the 
tronbl*,  and  hfuiliiif;  tbe  air  befuta  ami  ontirety  obviatw  it 

Some  upecial  rutnry  moton  o(  muJl  siw  nre  aartl  in  I'arin.  but 
thsj  ar*  not  eoonoinical,  and  mott  at  tho  moioni  arc  ■implf  non- 
ooidanunf;  at«aiii'«iiginM  adapled  lo  uno  air.  I'robubly  tha 
gr«at«at  causo  of  loaa  ia  air  luotora  hnji  boon  lankodO,  Mpociidlj' 
pintail  leakikito  In  a  *Wam-oiiitlne  tli«i  cond«n«attan  on  the 
ejilitidai'  wnll  boll*  to  ii>nk«  tlici  pinion  ti(flit.  In  an  air  motor  tbe 
eyltndor  *nrfac«  i*  <lry.  vmiit  ro  titjas  lubricnnt  i»  supplied. 

Cotttif  Wortiny  •ril/t  Compre-trilAir.—iWr  inolorBi«ii  beobtaiTicd, 
•t«cWd  eomplutA.  for  two  thirds  of  the  coal  of  n  itomn' engine  Bn<l 
boilei'.  In  the  i«ry  iinpoifocl  «nmll  lolaiy  molora  in  I'aria.  tho 
oonaumptioii  of  air  compioaaod  to  livcaLmoa|jl>ci«ii  |*.Mb  )«■' aiiaara 
tnchi  ia  'M  to  S.V)  cubic  f«ct  |ier  attoctivB  tiomo'powor  liour.  Old 
MeaanoiiftiiiMconvcrlixlto  air  motor* umMi) cubic  feetfierelCaotivo 
hotaO'powvr  hour.  Xow,  ili«  nevi  compound  air-oompreMora  al  I'tu-i* 
CDRiprtM*  a  cubic  iiiuli'e  of  itir  lo  n  liicher  |ir««*u(v  thnii  Ibis  for  0  4 
oantlino.  if  l)''(>  tviiitiine  pvr  cubic  int-tte  ia  allowcil  lo  cover 
tntorett  on  piniit,  bo  wHI  aa  coat  of  comuicaaion,  ihia  corrcapondii 
la  Id.  [isr  SSI)  cubic  (ect  of  compraiucd  oir.  Tlonco  the  coat  of 
workine  with  coiupiokkmI  oir  amounta  to  Id.  ]>or  cffnctlvc  horao- 
K       power  hoot  will)  inefllciont  rotniy  Tiiotoia.  and  abont  ^d.  ]inr  cffoo. 

■  tJTe bori>c-|»wc[  hour  wiib  lbt>  ciini'frtci  i^itnnrencintui  In  tha 
I  latter  caae  thoooat  corn^^imndti  to  about  i'O  5s.  pur  efTuutivohorHe 
H  powwforav^arot  ^1,000  working  houra.  Katt«r  r««ulM  thun  Iheee 
H       will  bo  obtuned  when  lur  moton  are  iiudiad  oa  cnrcfuily  ai  air. 

■  couipreieorai. 

I  iTo  bt  rmlinued.) 
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BOARD  OP  TRADE  AND  TRACTION. 


>iurr  Rrnl-I.lTlo^8  mai>e  itv  the  Boabd   ay   Tii.ii>):  andcr  tho 

provitiioiiB  of   the   Tramwaya   Act,   for  iCKulatinK   the 

«mp1uyinent  of  inauhit«d  return*,  or  of  oninaulatod  mnlAlUc 
return  a  of  low  reeiitanco ;  for  provanlinK  tuaion  or  InJunuuH 
electrolytic  action  of  or  on  tea*  or  waMr  pipe*  or  other 
tBOtallic  iiipea,  MrneturQa,  or  aubdtanoea  :  and  for  miniiuinin^ 
a«  fitr  u  (■  reasonably  iiraotioablu  injurloua  interference  with 
the  olocti-ic  wired,  linee,  and  apiuratua  of  fHtrtiM  other  than 
the  company,  nntl  the  curronta  therein,  whothor  auch  line*  do 
or  do  not  nao  the  earth  aa  a  rotum. 

D^nitioni,—  In  the  foUnwlni;  r<itr"'''^i'>''*  = 

The  oxproiaion  ''  enorjiy  "  Riaana  •leolrical  enerfty, 

Tha  oiprowlon  "Kanerator"  meane  the  dynamo  or  dynamoa 
or  other  ofoctrloal  ap|>aratn«  uMil  for  the  generatjon  of  eneriEy. 

The  expraaajoii  "  inoior  "  tnunnii  nny  electric  motar  CDfried  on  a 
car  and  ueed  for  the  converaion  of  enertiy. 

The  «ipnMiiioo  "  pipe  ~  moona  any  gut  or  water  pijie  or  other 
tnetAllic  pipe  or  structure  or  aubatnnco. 

The  expreaaion  "  wire  "  moana  any  wire  or  apiiaralua  naixl  fur 
Ulofpaphlc,  telephonic,  nlectrlcal  fi^riallin)-,  or  other  aituilar 
pnrpoaoe. 

tita  eiprMiiion  "  current  "  moana  an  electric  ourront  exceeding 
Dne-lboii*audtb  part  of  one  ampoio. 

The  expreeaion  "  tlie  campany  "  baa  the  aame  moaning  a*  in  lho 
Tram  way  a  Act. 

I.  Any  dynamo  uwxl  u  a  Konerntor  ahall  bo  of  rdcIi  (latlern 
and  conatruction  aa  to  he  capable ol  ptnduclnfrasleadyMinClnuoua 
curtont.' 

■2-  One  of  ihn  two  conflnclors  iiHed  for  tranainittin;;  Eoerfty  from 
the  iconcralor  to  the  uiolorH  sliall  bo  In  every  care  inaulaled 
thrOHifbout  jla  lunglli,  and  ia  hereinafter  referred  to  oa  the 
"  lino " ;  the  other  may  be  inaulalixl  throaj[houl,  or  may  be 
uoinautaWd  in  luch  parta  and  to  auch  extent  aa  la  orovidod  in 
the  following  rcgulationa,  and  i*  horoinaflor  rcfcrten  to  ■«  tbo 
"return." 

3.  Whore  any  raila  on  which  car*  run  or  any  conduotum  laid 
between  auch  lalla  form  any  part  of  a  retura.  aueh  part  may  be 
unlnauhtted.  All  other  returna  or  parte  of  a  return  ahall  be 
[iMillatnl. 

4.  When  any  uninnulateit  conductor  laid  between  the  rail*  forma 
any  part  of  a  return,  it  ahall  be  electrically  connootod  to  the  ralU 
•I  diatance*  apart  not  exeecdinK  loolt  by  mean*  of  copper  «triu» 
having  a  aootioDal  area  of  at  lca«t  i)nn*alxto«ntb  of  a  square  inch, 
or  by  other  moana  of  equal  conductivity. 

n.  When  nny  port  of  a  return  ia  uninaulated  it  ehall  be  con- 
Doctod  with  the  nefpttive  terminal  of  the  generator,  and  in  auch 
e*M  the  nmUva  terminal  of  the  (ceiieTator  aball  alao  bo  directly 
eODiWOted,  uroucb  the  current  indioator  henrioafler  mentioned,  to 
two  eeuBFate  cartli  oonncctiuna  whioh  eball  be  placed  not  lara  tiian 
80  yards  apart.  Pn>^-idwl  thcit  io  place  of  auek  two  earth  connec- 
tiona  the  company  may  make  one  connection  to  a  malu  for  water 
Hpply  of  not  Iota  than  4in.  internal  diameter,  with  the  oonaeut  of 
tbo  owner  Ihoieof,     Such  earth  coRoectione  kIibII  be  oooatructed. 

*  The  ttoanl  of  Trade  will  be  pre|NUc(l  to  conaider  the  baue  of 
regutationa  for  the  uao  of  altomating  cunonta  for  electrical  trao- 
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Uid.  and  malntatnod,  eo  as  to  secure  contact  with  the  (renenil 
moMof  earth,  nnd  eo  that  ni  E.M.F.  not  exceeding  four  volta 
ahall  auflioe  U>  produce  a  current  of  at  leitet  two  an]|>ora  from  one 
earth  connection  to  the  other  Uirou;;h  the  cniih,  and  a  te<  ahall 
be  made  Ht  leset  once  in  every  month  to  aacortain  whether  (bia 
requirement  ia  complied  with.  Where  any  portion  of  either  oartb 
connection  ia  placed  within  6ft.  uf  any  pipe,  and  the  company  ara 
unable  to  obtain  permiaaioii  to  mctuihcully  connect  it  with  the 
earth  cnniicction.  they  ahall  provide,  by  mcsna  of  nonconductioK 
acrccn,  that  no  current  can  paaa  bctwoen  the  pipe  and  the  oarlli 
connection  without  travcntln);  at  leaat  Btt-  of  earth, 

(I  U'heii  Ihe  return  is  t*rtly  or  ontlroly  ualntiulatM],  the  com- 
pany -hill  in  the  oonHlruotion  and  mainteoanca  ol  the  tramway 
(n)  Beparoiv  the  uninaulated  return  from  the  general  mas*  of  earth, 
and  from  any  pipe  in  tbo  vicinity  i  lb)  oonnecl  toKOthec  the 
aevoral  Icngtha  of  the  ralta ;  {<)  adopt  tneana  for  reuudiig  Uto 
dilTeienco  produced  by  the  current  between  the  potoatial  of 
the  uninautated  return  at  any  one  (lolnt  nnd  the  potontMl  of  the 
niiinaulnleil  I'eturri  at  any  other  point ;  and  |ii|  maintain  the 
cflicienuy  of  ttie  earth  conaeotiona  apecifled  in  tlio  piooodlii£ 
ro^'ilnl-iona.  eo  as  to  fulfil  the  following!  condition*— vie  :  (I.)  That 
the  current  |UL»in^  ti-oiu  the  enilh  cotmectiona  to  tbo  Kmeratoi 
ahall  not  nt  iiiiy  lime  oiccxid  lu  ain|ioim.  (ii  )  Thnt  if  at  any  time 
and  at  any  place  a  teat  bo  mode  b^  connecting  a  galvanometer  or 
other  current  indicator  to  the  unlnaDUlod  return  and  loany  nlpe 
in  the  vicinity,  the  direction  of  the  current,  II  any,  thai!  be  from 
the  rei.iini  to  the  [iIih.'  aiid  not  ni-r.  irrnii.  (ill  )  That  undei  the 
condilioiiB  "I'uciliivl  in  (iij  it  shall  atway*  be  |>OMible  to  reverae 
the  direction  of  the  current  by  intcrpoaing  u  battery  of  three 
Leclancbi'  culls  conncctc<l  in  Mrica. 

In  order  to  provide  o  continuous  indication  that  the  condition 
(i. )  la  complied  with,  the  company  clinll  place  in  a  con>]>ic«oiia 
gxiUtion  a  auitnhlo.  pi-ojierly  connected,  and  correotly  roarfced 
current  IndiCHtor,  and  tilnill  keoi>  It  connected  during  thewhol* 
time  that  the  line  I*  uhargud.  The  owner  of  any  pi|ie  may  requlr* 
tlic  company  lo  permit  him  to  ascertain  by  teat  Ihnt  the  conditions 
(ii,  I  and  |iii.)  aie  complied  with  lut  regards  his  pipe. 

7,  When  the  return  ii  partlv  or  entirely  oninaulntcd  ita  elec. 
Iricnl  [caiatance  eball  be  tested  by  the  com^iany  at  loaat  once  In 
every  three  niontJis.  If  at  any  aucti  touting  U.  ap])o.<ra  that  the 
roxlalAnce  liaa  inrtCMaed  by  more  than  15  jicr  cent,  abuvo  the  value 
reoordeil  at  the  litne  the  tramway  was  opened,  the  company  shall 
lake  immediate  itepa  to  reduce  the  ceaiatance  to  the  aald  recorded 
value. 

S.  Every  electrical  connection  with  any  pipe  •hall  bo  ao  nrmng«d 
a*  to  admit  of  ea»y  inspection,  and  shall  be  tcelod  by  the  campany 
at  least  once  in  every  thi-ec  months. 

il.  Kvo'-y  line  JinJ  every  in-ulHlwl  return  or  |)iLrt  of  a  return 
■hall  be  onutrucleil  in  sections  not  exoeeding  one  half  of  a  mile 
in  length,  and  means  shall  bo  provided  for  iralating  each  racb 
aectloii  for  puri«)»ee  of  testing. 

10.  Tho  insulation  of  the  line  and  of  the  return  when  Inaulatod, 
and  of  all  feeders  and  other  conductors,  shall  be  eo  inaintained 
that  the  leakage  curicnl  ahull  not  e:(ceed  one- hundredth  of  an 
amiMre  per  mile  of  tramway.  The  leakage  current  shall  be  naoer. 
(ained  daily  before  or  after  the  hours  of  running  when  tbo  line  ia 
fully  churned.  If  at  any  time  it  should  be  fonud  that  the  leakam 
current  cicccd^  one-tenth  of  an  onipere  |>er  mile  of  tramway,  the 
running  of  the  cats  ehall  bo  stopped  until  the  leak  tuu  been 
localised  and  removed. 

It,  The  iuaulatlon  realatanoo  of  all  lines,  insulalcil  relume. 
Feeders,  or  other  conduotori^  laid  lielow  the  surface  of  the  ground, 
sliall  not  be  permilted  lo  fall  below  the  o<)uivalent  of  10  meghoms 
fur  a  lenuth  of  one  mile.  A  teat  of  the  iniulation  rcaiitancoof  each 
part  of  the  circuit  ahall  bo  made  at  least  once  in  each  month. 

1*2.  Where  in  any  case  in  any  [wrt  of  tho  tramway  the  line  la 
erected  overhead  and  tho  return  la  laid  on  or  umler  the  ground, 
nnd  where  ony  wire*  have  boon  erectfid  or  lalil  before  Ihe  conetrwc- 
tion  of  the  tramway  In  the  same  or  nearly  the  name  •firection 
a>  tiich  |>art  of  the  tramway,  the  compnny  aball,  if  requited  aoloilo 
by  the  oiviiocx  of  such  wires  or  uny  uf  them,  permitaucb  ownan 
to  insert  iind  maintain  in  the  company's  lino  one  ocmore  Indaetion 
coils  or  other  apiuiratua  for  the  purpoao  of  preventing  diatarbanoe 
by  electric  induction. 

13,  Any  insulated  return  ahall  bo  placed  [larallol  to  aod  at  a 
distance  not  exceeding  Hit.  Iioni  the  line  when  the  line  and  return 
are  both  erected  overhead,  or  IMn,  when  tbeyaie  both  laid  under- 
ground. 

H,  In  tlie  disposition,  oonneotions,  and  working  of  foedeva  the 
company  shall  avoid  injurloua  intctfotence  wiui  any  exiating 
wires. 

15.  The  comjuiny  shall  «>  construct  and  maintain  their  syRton) 
as  to  secuic  i'cioti  contact  been  the  niolorn  nnd  the  line  and  return 
rcflpoctivcly.  and  they  shall  not  allow  Sfwrking  to  occur  at  the 
rubbing  or  rolling  contacts  In  any  guirl. 

lit.  In  working  the  cars  the  current  shall  be  varied  oa  required 
by  moans  of  a  rheostat  cuntjiining  at  least  30  aectiona,  or  by  aome 
other  equally  ctlit'ieul  method  of  gradually  varying  rojataooo. 

IT.  In  the  oonslrnction  and  uao  of  ihalr  genoiator  and  motore 
the  company  shall  toke  all  rcaaonablo  precautions  to  prerent  Dm 
ocourreooe  of  undue  sparking. 

IS.  ^Vhere  the  line  or  return  or  both  are  laid  in  a  oOfuluil,  the 
following  conditiona  aball  be  coniplleil  with  in  the  oonettactioo 
and  maintenance  of  such  conduit  ^  {a)  Theconduit  shall  be  ao  con- 
stiuctod  as  to  s'inilt,  of  easy  inspection  of,  and  acccaa  to,  the 
oonductora  contained  ilierein  and  of  all  inaulatoni  and  aupporte. 
(bj  It  shall  he  so  constructed  an  lo  be  readily  claared  of  adMOin- 
lation  uf  dual  or  other  dtbrU,  and  no  su^  accumulation  aball  be 
permilted  to  remain,  {c)  It  shall  bo  laid  lo  mich  falls  and  so  ooo- 
neoled  to  (umpa  or  other  means  of  draiuagtt  aa  bo  autooMticaUy 
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clotr  iUoK  of  wftwr  withonK  daoger  of  tha  waMr  at  any  time 
reaching  llie  l«vel  o)  the  conductora,  (d)  If  t)i«  couduit  is 
lormwl  o(  metal,  all  *ep>rale  iongtha  fhall  bo  bo  joint«d  ai 
to  M<.'ur«  metal  tio  cuntinuity  for  the  pammee  of  oleotttc 
currents,  aod  whoro  the  raili  ore  mod  to  form  any  part  of  the 
tatum  thoy  ihntl  bo  claotnmlly  oonnofruid  to  tho  conduit  by 
meaim  of  copper  utripi  havinv!  n  ifiol  loiinl  nriut  of  at  l4«*t  one* 
ELitAOnth  of  a  uiuam  lnc)i.  or  oiliur  intutrn-  o(  (O^iiikl  ooiiiliKitivity, 
at  dUtonma  apart  not  eiceediot'  lOOfl.  Wbure  tlie  return  i* 
wholly  ini)u!at«<]  and  ooiitAined  witliin  the  conduit,  the  iBtWrsliAll 
bo  conti(ict,o<l  to  mrtli  at  tlio  generating  atation  through  a  hi^H- 
roclataiioe  galvanomoCer  auitable  for  the  indication  of  any  contact 
or  partial  contact  of  cither  the  Hnc  or  Iho  toturn  with  the  eomluib. 
(r)  If  the  conduit  i«  formed  of  any  non-motAllic  roatorinl  not  baltig 
of  bi^h  innulatin)!  ([uality  and  imporvioiih  M  niolaturn  thioiiifhout, 
and  ii  placed  nlUiln  lift,  of  any  pljMi,  a  noncoiidurtliii;  *cr«on 
■hall  be  intor[>oa»d  betwooii  tliu  c^oniliiit  and  the  plfie.  of  nucti 
nuLteriat  and  dlincnaioiis  hb  eliall  pruviilu  lliat  no  current  can  imer 
between  tliem  without  travemini;  at  letuit  6ft.  of  earth. 

10.  The  cuinpany  ihalU  ao  far  ns  may  be  applicablo  to  tlieir 
ayRt«in  of  workiDK.  keep  records  lu  ijicciHed  below.  Thtee 
records  ihall,  if  and  when  required,  bo  (orwardod  for  the  infor 
matiOD  of  the  Board  of  Traile. 

Daily  ReconU. — Number  of  cin  riiiininj;.  Maximum  workini; 
current.  Maximutn  worklni;  iire>nu('0  Maiiuiniii  ourrvnt  fcom  the 
earth  conn«Rtlona  (rirfc  Kegulatioa  0  (i.)  ],  Leakage  curraut  (rii^c 
RoKuUtlon  10). 

ifontKIji  Ktconli.  —  Condition  of  earth  conneotionM  [cidt. 
Retrulalion  5),  Insulation  reiUtonce  of  difTorent  conductor* 
(cirfc  Regulation  11), 

Qvarttrl]/  ffrfont*.— Remstancn  of  return  {\-idt  RoifuUtion  7). 
Conductance  of  joints  to  plp«i*  [niih  Refutation  H). 

0<cwnonai  Rf.ofd'. — Any  teat*  made  under  provigioueof  Re)>U' 
lation  6  (ii,  and  iti.) :  louall nation  and  removal  of  luaka;^,  alating 
time  occupied  :  iMrtioulars  of  any  abnormal  occurroDoe  affsoting 
the  electric  workini:  of  the  tramway. 


LOCOMOTION  IN  LONDON- 


The  following  is  a,  copy  of  a  drafi  report  prepared  by 
Mr.  W.  Saunilors  for  consideratioa  by  the  Public  Health 
and  Housing  Committee  of  the  London  County  Council : 

Id  ftcconlanoe  with  the  revolution  uf  the  Council  of  Octobers, 
we  have  considered  "  the  best  meanK  of  obtaining  information  on 
the  i4iic«tion  of  locomotion  in  I^ndon.  including;  milwayi,  train* 
waye,  omnibuneB,  and  tt<iiimbnat«."  We  rocoptniBO  that  thu 
nubjecl  is  one  of  nuproino  ini^mrtaitne  from  sanitary,  •ociit!.  anil 
commercial  Bland polnle.  The  iiopulation  .ind  area  of  the  Metro- 
polis being  far  beyond  that  of  any  otlier  city,  the  dialancM  to  be 
covered  are  *o  threat  that  travelling  fa<:ililica  have  become  a  necm- 
slty  for  all  claasag.  The  Urge  increare  of  value  which  has  taken 
place  in  buainee*  pmmi»u9  makea  it  essential  to  proride  haute 
•coommodUioe  on  cheaper  Innd  than  is  available  in  bnainew 
local Etiea.  Moreover,  from  the  great  eitenaion  of  induatnal 
ratablishmetite.  it  boa  become  phyaioally  impoanblo  to  provide 
house  accommodation  in  the  neighbourhood  of  their  omployment 
for  lueh  multitude*  u  are  now  engaged  in  the  indui>tric«  of 
London- 
Prom  a  unitary  point  of  view  tho  iiuestion  in  equally  pres»inp. 
There  It  no  known  inotliod  by  whioli  |ioptilaiian  oan  be  oruwdnl 
lu  In  London  without  danger  to  health  and  lusii  of  life.  Addi- 
tioaal  air  space  Is  eeaential,  which  can  only  be  given  by  extending 
the  arM  el  eooupaticn.  This  is  imponible  within  the  buaineee 
lEmllo  of  the  Metropolis;  room  must  be  sought  out«ido  those  limits, 
and  impcovod  means  of  locomotion  provided.  The  dcrious  rculle 
of  overcrowding  in  London  will  bo  (Oen  from  tho  following  ittate- 
ment  ahowing  uio 

iMtUh  •  KaUii    ill     Fivt     Oroupn    of    iMnltOH    Sanilnry    DiaCrkU, 
Arranijtd  in  Onbr  of  Deiitity  of  Fopulatwn, 

Meen  d«atb-nt«, 

DUtricte  with  density  of  under  40  persons  per  acre M'Vl 

11  „  .   *0  to  80  pemons  per  acre  IS-O* 

..  ,.  80  to  120      ..  „  1921 

„  „  lao  to  160      „  „  23-60 

over  160        „  „  S8-8S 

County  of  London.  37  persons  per  ocni  I9'90 

With  l-he  nooessity  for  dispeniion  of  the  population  have  come 
the  means  by  which  full  facilittee  for  transport  can  be  obtained. 
Psesenger  railways  with  an  su  Jal  carryin);  i^npacity  to  that  of  the 
Metropolitan  and  District  Rauway,  can  now  be  constructed  at  one- 
third  of  their  cost.  Electric  tronalt.  which  ha*  been  proved  to  be 
efficient  and  economical,  dora  away  with  tho  Injurlou*  atmo- 
spheric condition  hitherte  attachod  to  tunnel  tranait,  and  thus  » 
serious  objection  to  underfgronnd  railways  in  removed. 

At  the  roquicst  of  tlie  Lenilun  County  Council,  Parliament  bos. 
In  recent  BtiU  (or  undurground  rajlwayo,  removed  some  of  the 
icstrtctiona  by  which  they  were  limited  to  land  under  rooiiways. 
Thay  can  now  be  oonetruoled  under  private  property,  and  with 
these  Improved  conditions  electric  railways  esn  be  oonatruGt«d 
with  less  ooeb and  with  greMer  efficiency  than  wai  tho  coao  vith 
tbeCltyud  BouUi  LonaoD  Railway.  The  great  and  costly  dn- 
tarbenoe  cf  property  by  the  construction  of  *ur(acc  rallwayi,  or 
raUwMjrs  in  shttlfow  tnanels.  Is  now  avoided  by  d«sp  tunnels  oon- 
•truetM,  srbere  neosseefy,  under  air  prsesure.     hy  the  use  of  iv 


shield  these  tunnels  can  be  driven  through  soft  clay  or  wet  gravel, 
so  that  the  engineer  has  only  to  consider  wberea  railway  is  wanted, 
and  there,  usually,  it  can  be  made. 

In  nearly  nil  directions  round  London  land  suitable  for  building 
can  be  found,  and  much  of  tho  land  is  now  of  little  raluo.  To  give 
eCTactuAl  relief  it  will  be  nec»«ary  to  drive  rnilwaya  through  tho 
city  right  info  the  country,  so  as  to  obtain  access  to  cheap  building 
Innd.  The  un'lergrouniJ  portion  of  thoae  railway*  would  l>c  limiind 
to  the  land  already  cotered  with  buildings.  The  railway  would 
be  brought  to  the  eurface  as  soon  as  open  ground  is  reochsd. 

The  aubjeot  of  London  railways  has  received  of  late  years  tbs 
careful  consideration  of  the  moat  able  engineers  and  experienced 
railway  managers.  They  appear  Id  have  arrived  almost  unanimoualy 
at  the  conclusion  that  the  establishment  of  a  central  railway 
station,  wblofa  is  found  so  convenient  in  smaller  cities,  is  (|iiite 
impractioable  for  London,  and  they  are  i.'e'>erally  agreed  that 
existing  terminni  aiatians  cannot  be  broi>i;ht  further  towards  the 
centre  of  the  Metropolis,  Not  centralisation  but  distribution  is 
required,  and  a  system  of  nassenifer  railways  for  distributing 
trnvelletB  over  the  whole  ol  London  would  be  welcomed  by 
eiiatine  railway  com) lanien. 

The  Joint  Salocl  rnminittee  of  I»rds  and  Cororoons  appointed 
lost  year  to  coiisLder  tlie  elecLric  and  cable  railway  ■chomoa  then 
before  Parliaioent,  rejKjrt  re«[«icting  these  railways  that  "  they 
are  mguired  to  relie^  u  the  overurowii  p«*sotiger  trallic  alone  the 
chief  thoroughfares,  to  provide  for  the  natural  expansion  of 
London,  and  to  check  the  congeetitm  of  our  metropolitan  popula' 
tion  by  focihtating  cheep  communioalton  outwards  to  ■  ciroom- 
ferenco  which  lends  conatanlly  to  recede.  More  such  linea  of 
conimiinicotion  are  re((>iired  with  existing  auburbe.  ond  there  la  a 
prowing  need  of  their  extension  into  the  country,  in  ardor  to  meet 
the  iiicrensinR  necessity  for  the  removal  of  portions  of  the  popula- 
tion to  a  greater  dislAnce, " 

Mr.  Sootier,  the  general  maoager  of  the  London  and  SoutJi- 
tVeatem  Railway,  in  giving  evidence  before  the  Joint  Committee 
of  LoE'de  and  Commons  on  Klcctric  anil  (i^itble  Railway,  >aid  ; 
■■  I  hitve  come  to  this  conciusion,  that  the  making  of  the  City  and 
South  London  Railway  has  altered  the  whole  state  of  this  question. 
1  believe  this  is  only  an  instalment  of  many  schoiiies  that  will  bo 
projected  in  future,  esjieciully  as  the  problem  has  been  solved  of 
making  an  nndergroiinil  rsilway  at  about  one-third  of  the  cost  of 
the  old  Metro [lolitan  and  District  ttailways.  Somethinj;  will  have 
to  be  done  to  relieve  the  congested  truliic  of  the  streets,  and  I  do 
not  BOO  anything  better  than  theae  light  underground  railwaya, 
mode  at  a  cost  of,  say,  £250.000  per  mile,  instead  of  £;6O,OU0, 
which  was  the  cost  of  the  other  railways." 

It  is  obvious  that  the  Council  need  not  incur  the  cost  end  delay 
which  would  arise  from  considering  new  systems  of  locomotion  ; 
all  that  is  necessary  ii^i  lo  discover  the  best  application  of  welt- 
fciiQwn  and  exiaiin;;  mothodf.  Tho  deloila  for  forming  a  judgment 
are  already  provided,  and  therefore  the  pioposod  eni|ulry  need  not 
be  costly  or  prolonged. 

The  present  nieans  of  railway  locomotion  are  wholly  inade<|uate, 
but  wherever  they  are  provided  at  a  moderate  oosb  for  short 
iiosxeiiger  trafUc  those  means  are  largely  used.  This  can  be  seen 
by  the  rush  of  passengers  to  and  from  Brood  street,  Liverpool- 
street.  Waterloo,  and  other  stations.  This  short  distance  trafRc, 
although  in  ittelf  profitable,  cannot  be  auHicieutly  provided  for  on 
through  roilwoys,  which  depend  m.unly  on  long-dialaneo  tralHc, 
i^jiecial  proviiion  must  therefore  be  made  if  the  jKiople  of  l/xulon 
are  to  be  luloquatcly  acnimraodated. 

It  is  im^mrtant  that  moans  for  looomotiun  should  be  provided  at 
the  lowest  remunerative  price.  The  chairniAn  of  the  Great  Eastern 
Railway  hax  sidled  that  the  trnillc  between  Eutield  and  Brcwd- 
street,  at  a  charge  of  2d  for  the  double  journey  of  2i  mileo,  I* 
profitable  to  the  comjiany.  As  thischarge  moele  traffic  coat,  sind 
pays  its  share  of  interest  on  capital,  it  may  bo  hoped  that  a  still 
lower  rate,  say  Id.  on  20  miles,  would  be  found  aulKctent  to  meet 
all  expenses,  after  taking  the  inoroasod  value  of  land  tor  the  oost 
of  construction. 

As  it,  is  a  pi-oved  mid  recognised  (set  that  tho  construction  of 
railway*  aitds  greatly  to  the  value  of  land,  and  that  the  increased 
value  might  bo  made  available  for  the  purpose  of  meeting  tho  cost 
of  constructing  railways,  the  proposed  enquiry  will  probably  shnw 
that  passenger  railways  might  bo  provided  for  London  without 
being  a  burden  on  the  ratepayer,  and  that  the  charge  for  travoUinjf 
might  be  BO  small  oa  to  enable  all  classes  to  avail  themselves  of 
tho  acconiroodaiion.  It  is,  however,  obrioiia  that  these  greet 
advantages  can  only  be  secured  by  eQuitable  orrangemenls  which 
will  secure  t«  tho  public  the  increased  value  imparted  to  land  by 
such  public  expenditure, 

What  ooourrwl  n»  a  TOiixSfiupiice  of  the  free  ferry  at  Woolwich 
should  be  uonaidereil  in  connection  with  travelling  facilities. 
After  this  ferry  was  established,  at  tho  cost  of  the  ralepayors,  the 
Council  purchased  11  acres  of  adjoining  land  for  an  open  siiece, 
and  for  this  land  they  hod  to  pay  nn  additional  coat  of  at  least 
£500  per  acre  because  a  free  ferry  had  been  established.  It  is 
therefore  clearly  essential  that  in  any  plans  for  alfortllng  fneilitiM 
of  transiMirt  the  increased  value  of  land  croateil  thereby  should  be 
appropriated  to  public  pur|>omM,  The  C^o unci I's  valuer  has  been 
asked  to  give  hlsopmiun  ox  lu  the  increasod  value  thnt  would  be 
imparted  to  land  by  the  construction  of  a  lino  as  proposed  through 
London,  rai.iiBting  'JD  miles  in  each  direction  from  tho  centre. 

The  difficulty  in  relying  upon  private  enterprise  ariaoa  from  Uie 
fact  that  private  companies  are  unable  to  obtain  the  Increa— d 
value  of  land  im[iortcd  by  railwaya,  which  value  moy  accrue  to  a 
public  authority.  Thia  fact,  with  the  great  coat  of  promotion  and 
Itarllamonlitry  oi|Mtnsea,  make  it  Impossible  for  private  enterpris* 
to  provide  ralUay  sccoitinii>iaiion  srithout  itnpaeing  ohArRee 
which  would  be  incompatible  with  lull  detvlopiDMt.    lb  I*  elowty 
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dMirablB  that  tlie  proposed  ntilww*  riiould  bo  Uid  ont  on  it  com- 
pf«heninT«  plan.  Miy  portion  of  wliich  iniKhl  bo  undorl.aken, 
oibhcr  immedjaiely  or  lalor,  with  duo  rpgnnl  to  tlie  fin»l  rMulta  at 
*  eompUio  ■y«i«ni, 

OmnibuiuL— Tho  viwt  incireiwo  whicb  liaa  token  plaoo  in  onnibu* 
traJBc  »Iiow«  tlint  tlio  buiiinunt  of  omnibiw  companio*  U  on  tbo 
wbola  well LHJnduoCoJ. but  MiatiiiKconttmoniprount  thw  nnamaly: 
tbnt  whil«  omnibuse*,  of  which  tbocc  arc  KSOA  running  in  Ixindon, 
hiBve  (re«  ua«  of  public  roodc,  and  ihun  inipo*n  hnnvy  bard«nh  on 
tlie  mtopuyer.  the)'  oro  not  aubjcntcd  lo  rcgulAlion*  wbt'oh  sro 
rnifdrced  tipoo  other  monn*  o(  tninflt.  Tliu*  no  bav«  pirnteomni- 
baM*  making  chnrffM  by  which  tbo  publio  tiro  entrapped.  In  the 
•nburb*  of  I,ioniIi>n  l*ree  are  »o  hish  lliut  oinnibQuee  wear  out  the 
public  ro»dp  while  rendering  very  Titilo  public  (orvice.  Tho«o  uto 
natleni  which  clearly  miutfc  invest igntion. 

Sttaniboai J. —Thi  ser\-ico  of  (teambnitla  on  tho  Tliniii(i»  It 
iofiequcnt.  ocistly,  and  quiU:  unworthy  of  the  [iinvialon  wlii<-b  Iiiia 
been  mode  far  it  by  the  oraction  of  ploif  in  connection  wii.li  the 
embniikineiit.  Bont*  uL  tiiilf  the  j>rv»oiil  fares  and  Iwitie  an 
troiiiiont  would  be  n  vatimble  adililiun  t^  the  preeenl  mecuia  of 
IrkQSporl. 

Conf/tuiWt,— Railway*  must,  for  the  moiil  part,  be  relied  npon 
lor  eonveyinic  poweniprs  a  autficjont  diatancf?  to  wcuro  propordli- 
tribution  of  jiopniauon.  It  i»  only  bv  milwnyi  (hat  pkNMtneor* 
c*n  bo  earriod  in  eafficiont  numban  nnd  wil.hin  n  r«n*QiiftbIo  tiniu 
The  avoiofte  •peed  on  pniueng«r  nLilwny  It  '^i  tfiiinv  IliHt  of  tram- 
car*  or  omnlbiiMf^  And  ihe  actuai  ocp.t  of  Ir.Mieit  is  much  less. 
Thoroforo,  nur  chief  relianue  for  relieviiij;  London  trum  o<'er. 
cro*diiit;  inuHt  bu  upon  railway*.  Tmmrari.  omnibuwi,  nnd 
ateamboaU  are.  bowcvur.  u»ontial  imrl«  of  n  Ronerol  lyiilea)  of 
tocomoliOD.  nnd  ahould  bo  con>idc.-i«d  in  connocMDn  with  mllwayn. 
The  improvomoDlJi  which  iinvo  rooently  lionii  made  in  th«  coO' 
ntruction  of  city  roilwayi  ojwn  up  op|>oriuNlile«  which  should  bo 
utiliicd  on  a  jcenorol  lyitoin  for  pui>«onj;or  milwuyit  throiiiihoul 
tho  Mcttopoll*  and  ailjuoeiil  comilrv  dinlricte.  Thin  work  can  now 
be  done  wiih  very  liule  di«plaoeinent  of  propeity.  with  >  mnall 
expenditure  fur  land  fiurohiuo.  and  with  a  buiioficiul  oi{iondituio 
00  labour  and  matorula  wliich  will  (^roite  viluc  and  aRoid  iiraful 
flmplovmont.     Rcca m mend u lion*  : 

I.  AM  ntlwnyn  and  trnmwnya  iiivolvn  oii^irii'iri  iiij;  i^iinkiderallon, 
we  rocororaendtliac  llin  aiilij-tRL  >buiild  In-  ii.'li.-rrcyl  to  Mr.  • — ,  nii 

experienced  oritflnocr,  nt  h   fiw  nut  rvueclin^  £ ,  lo  re|<ort : 

(a)  A»  lo  Uto  beat  runl'.-B  fur  )>uwuuger  railwayn  nnd  trainwny? 
lo  provide  meiiue  of  coinniuniaitian  bi'lnoun  .ill  pixrta  of  tb? 
Metropotifl  nod  ade<]an^Q  connoDtion  witli  >urrounuinif  t^ounti-y 
dietliow,  having  duo  rcKnrd  lo  jiopuialloii  and  convonienco 
of  oonttruction.  (A)  An  to  the  co*t  of  contiti'ucUnx  kurIi 
Milwnya  and  tramway*,  laklnv  into  ikocoiint  the  latent  Improve* 
inentA  [t)  The  c<i«t  of  wuikln^  "uch  riiilwKyi*  arid  trurnway" 
anil  the  furoa  wbiub  should  bu  charged,  [di  In  conforoncu 
with  tbo  valuer  of  tho  Council  to  report  a*  (o  the  ewt  of  land 
at  various  [>oint«  euitAble  lor  hiiitduiK,  and  tho  oifeot  of  eucli 
roilwayj  u)iOn  the  value  of  lanil,  both  In  l^ndon  and  in  the 
Don n try. 

'J.  OiniiihuHiw  and  eleamboate  »houlil,  we  think,  bu  nuidc  the 
eubjeet  of  an  eiiijuiry  by  on  able  acoounlnnt  or  inFjiecIor,  in  order 
to  aeoertttin  cti^tin^  routes  and  foroi,  and  to  nu^j^cit  euoh  [cguta. 
Uune  aa  may  be  dmirablo  for  tbo  ooniidoratbn  o!  tho  Cotincil. 

X  ThoH!  report*  cauld  be  oblninod  for  the  tarn  of  £.'i(Ki,  which 
amount  ihould  be  appropriated  to  thin  enquiry  from  tbo  £l,()Oil 
which  the  Council,  under  the  Act  of  )a«t  cewion,  ore  anthorieed  lo 
expend  at  their  dieorotlou. 

Thi4  report,  together  with  tberecommendaiionaconUined 
therein,  has  been  adopted  by  the  Council. 


k      vlll. 


LEGAL    INTELLIGENCE. 

BLIESOH    ACCUMULATOR   COMPANY    v.   THE    EABL   OF 
GALLOWAY. 

Tbe  healing  of  thii  coeo.  wtiicb  wus  lofcrrod  to  in  our  hut  iMU*, 
m*  rMumed  and  concluded  on  VVednctdny  before  Mr.  Juetice 
Kennedy,  without  a  jury,  in  the  Qacori '  Bench  Divlilon.  Ii  will 
bo  renMnibered  that  thi*  wan  a  claim  for  £40U  for  money  piiyable 
on  the  allotnieot  of  ehure*  lo  the  [Icfeuitiint  in  tlie  plainlilT 
oomjiaay. 

Mr.  Clavelt  Salter  aTtpenrvt  fur  the  pUintilT  company  i  and  Mr. 
Loekwood,  Q.C.,  and  Ntr.  I'ollanJ  for  the  <lnfendant. 

Tbe  plain tiDa'  oiuo  was  that  the  defendant  applied  for  *J.»')U  1~  I 
■liarea  in  the  comtjaoy.  and  paid  £100  ua  a  do[ioiiit  of  l>,  a  >liaie 
on  application.  Tlie  nbaro  wore  duly  allotted,  and  £41X1,  now 
eued  for,  then  became  due. 

Mr.  WatooD  Smith,  tho  promotor  of  thoconipany,  wMcalledand 
oxauiined  and  eraea-exauilned  at  *onie  length  n»  to  the  circum- 
stwieea  of  the  ea«e. 

Mr.  Lockwood,  for  the  defence,  contended  that  in  Augos:,  ls9i, 
the  defcodjot  handed  to  Mr.  limith  £!iO  to  bo  held  bv  him  ni 
deposit  for  ahalo*  in  a  procpcctivo  coni)inny,  but  only  to  bo 
applied  for.  by  Mr.  Smith  as  tnfl  defoiidaiit'*  ofiont,  acenrdiiii:  l^i 
•  proii[>octus  which  «iAtod  tliat  a  continct  bad  lieen  ontored  into 
for  the  purchoHj  of  |iat«nt«  (or  £6,(K)()  and  if  certain  oOadl(ion« 
were  lullilled.  Anions  thoM  eoiiditioni'  wae  ooe  that  6onJ  fiile 
applications  from  pervune  other  than  Lord  (.latloway  should  be 
Tooeired  for  sliaru*  to  tbe  extent  of  £2.000.  On  October  1.?,  lS9i, 
the  defendant  wrotu  saying  be  would  not  procood  onlcfis  hia  oon^ 
ditiona  were  fullilled,  and  appointed  n  mcoMnj{  wich  l.ord  Sick- 
vllle  Cecil  for  the  neit  day.     On  tho  niomin)i  of  the  I4th,  and 


before  tbat  meetiofr  <m>  held.  Mr.  SntiUi  now  alleged  that  be  had 
held  a  meeting  of  tho  company  in  hi*  office  and  pioooedecl  to  rtgtt- 
tratlon  and  allounant.  That  ollotmnnt  eoold  not  b«  rolled  on  ee  * 
bond  fiiU  allotmtint.  A*  a  inetior  of  (act,  the  pntwita  never  were 
MKiuired,  and  the  company  wae  really  no  other  than  Mr,  Smith  ; 
and  whatever  instructions  were  Ki**"  by  the  defendant  lo  Mr. 
Smith,  tbuy  were  re\  okod  on  October  13  or  October  14. 

Mr,  Salter  submitcod  that  ^lor  Mr.  Smith  had  mailo  an  appU' 
cation  the  nulhority  could  not  bo  withdrawn.  EvonKtheaolhorlQ' 
was  withdrawn,  the  withdrawal  wai  not  commanlcated  to  Ihe 
Comimny. 

Mr,  Juetlee  Kennnily,  mi  \^'..'d^•Itl!ny  niomln(r,  delivered 
]'iid'"m«iit,  and  ivbilu  BtatiuH  tho  fnoW,  »»id  the  plnlntilf  COmpanv 
wne  apjiarently  formed  for  tbe  workin);  of  an  EiiKli'h  {latont  whicn 
M-ns  said  to  bo  tbo  best  nccumnlalor  for  clwtrienl  iiiirpoi>M.  and 
especially  for  tbo  locomotion  of  trnmcar?.  In  July,  1^93,  the 
defondani  nwmod  to  have  hnnn  cosily  drawn  into  the  ho[je  that  It 
would  bn  n  nuccRM,  and  exhibited  a  trustfulnos*  which  munt  have 
h^im  jiliuii'liiu  futhe  promoter.  Tbo  defondani  lomchow  f^t  on  tbe 
rrpsicr  of  tlie  p)ainlilTcoinpH»y,and  lie  didnothori»m  Mr,  W»t*on 
Smith  to  apply  on  his  behalf  for  «haree  If  there  woe  Ihea  a 
l^nuinc  company  which  wns  in  a  position  to  do  what  ii  wa»  (onaed 
to  do  and  carry  out  it!  purpofca  as  reprevonted.  Now  W»l«on 
Smith  pushed  ilio  concern  and  was  tho  found  at  ion  of  tho  company, 
nnd  then  Mr.  Elioson  was  added  to  him  :  and  this  was  coofinMO 
by  Mr.  Patlan,  who  nlw  hod  a  eharo  In  tbe  company.  Bjr 
^pieinhor  'J4,  XKKI  hiul  been  |Mld  to  Mr,  Smith  by  Lord  Galloway. 
Win  11  H  [mytnerit  lo  bimwif  as  a  promoter  or  (or  the  purpows  of 
tho  cum  piny!  I'erhape  both;  but  it  inuwed  into  his  iirlvato  hHTiklnji 
Account.  At  tho  interview  of  Oetober  13  with  the  defendant,  the 
cboirmin.  Mr.  Watiton  Smith,  slated  that  the  oompany  woe  rofci*- 
tored  1  but  there  was  a  conftict  as  lo  what  took  place  aftorwarde, 
and  it  wo*  left  In  some  donbt  by  the  dofondant.  end  he  could 
not  find  that  then  the  defendant  Dialed  tliat  ho  meant  Ka  <rjtli- 
draw  nnltua  the  oonditionn  he  reijuired  wore  fullllled.  Itut  Ita 
re^relteil  he  could  nut  trunt  the  version  of  the  plalntilCi'  witnam 
in  thieand  in  other  mat ten<.  He  did  not  believe  tunt  the  defendant 
ptecaed  for  sUotmeui.  and  he  denied  it  positirelr.  Thuwaa  borne 
out  by  what  took  place  at  the  meeting  at  Lord  Sockrilte  Cecil'e 
on  the  followine  day,  and  a  letter  wo*  written  on  October  17  by 
Mr.  Drew,  l,.oid  tinllowaj'it  oi^nt,  corrobomtinit  this  view,  that 
\V.  Kmitb  won  not  lo  exerciae  hie  authority  to  n;iply  for  shnreatill 
cerinln  coiiditmnii  were  fnlfilled,  and  that  he  waited  to  nee  if  a 
foiniHiiiy  hiid  been  i«)fi»lerwl.  T)ie  allotmunt  wa«  all«K«d  to 
Imvc  uikeu  ptaoe  on  the  I4tb,  and  the  minute- book  war  e<uil 
to  linte  been  written  up  a  day  or  tuxi  later  :  but  the 
Becrctnry  ought  to  have  immodintoly  notified  tbe  fact  to  the 
nllotieM.  But  no  sueh  notice  Was  given  till  October  20,  after  Mr. 
Dicns's  letter  of  the  17th  to  the  secretary.  The  plaintiffs'  oounael 
h»jl  tr^iileil  the  c:i>u  with  eiiunl  rruiikne«a  ana  Ability,  and  it 
Beemed  that  the  defendant  told  \\.  Smith  that  he  <lid  not  mean 
to  have  any  intrrcxl  in  the  com)iany  unluwt  hLiiOOndltiOna  WMTO 
fiilHIled.  Itut  Watson  Smith  woi  silout  on  iiny  allotinout.  and  he 
eould  not  trust  that  wilne's  when  in  conflict  with  two  or  three 
cioilible  witnosies,  capceially  after  the  matter  of  n  Hldtonent  that 
ho  hod  paid  a  sum  of  £30((  on  account  of  Lord  OolU^way  "  at 
i>ome  Inconvenience.''  when  no  fuch  Kiini  tuinnd  out  to  ha<r«  been 

J  laid.  Wateon  Smith  attended  at  tbe  iiil«rviow  nt  Lonl  Sackillle 
'eoil'e  aa  oliuirnian  of  the  oompany,  and  wiid  nolhiii]'  of  the  nllot- 
menl  to  tlie  defenilaiit,  whioh  he  thought  bonuur  and  good  faith 
wouhl  have  ro<|uite<t.  Why  could  he  not  have  said.  "  Why,  you 
are  a  nhnreholder  ■Itcody,  made  so  yesterday  on  my  applioaUoD?  " 
.Any  ap|ilicalion  for  shares  according  to  the  terms  of  the  aeonoy 
could  only  bo  mode  if  the  comniny  fidfillcd  ite  objectsi.  Was  tl, 
then,  a  full  Koin(f  cencem  ?  Me  thoiitiht  not.  A  company  liad 
bee'i  reKi*tcre<l  by  Klieeon^l  wUh  unX  nilrice,  but  uiere  waa 
nothing  ('ITectual— it  bad  not  been  cunlirmud  by  Pal  Inn —nothing 
onablint;  tho  coni|>any  to  cnll  on  Elieeon  to  eell  hi«  (latent  to 
Ibem.  Ihey  went  on  probably  with  the  object  of  getting  more 
money  from  Lord  Galloway,  and  tbey  were  not  in  a  position 
bonoitly  to  ay  that  they  bad  oarrled  out  the  provisions  of  tbo 
proBpectus,  though  be  anumod  that  tlic^  could  call  on  Elicaou  lor 
thofulfihnont  ofbis  agrooment.  The  company  fcGplnobank'bo<A, 
and  had  no  banking  ac»iunt ;  eTo*i)i.  two  irMitletnen,  all  tbe 
Riembeta  were  th»  t'^ovm-jt  of  Watiin  Sinlt.li.  \VHn  thin,  Uiea.  a 
company  in  whioli  the  defuodaut  authorixod  him  to  apply  (Or 
eliarat  I  He  lliou);ht  not.  Mr,  Klioson  did  not  Ruhiwribe,  and  the 
cuuiljany  had  nothing,  no  right  to  any  contract,  and  hod  net  the 
noecesaty  enenliuls  of  a  comi>any.  There  wns,  then,  a  withdrawal 
before  the  accoptanco  of  the  ihares  notihal  by  the  defendant  to 
the  plaintdlTs  before  the  posting  ot  tho  •orrotAry'*  lottcf .  It  woe 
■aid  tbnt  the  notice  of  withdrawal  of  October  14  wil*  givoa 
to  W.  Smith  antl  not  the  oompany ;  but  he  thought  that  geotls- 
inan  attended  tho  meeting  a*  a  director  or  agent  lor  the  conijiony. 
Mr  l)aw««  taid  ho  then  repreeentMl  the  oomiHTiy,  and  that  they 
ttlHCuiiseil  the  lerma  on  whioh  Lord  Galloway  would  become 
Interested  in  Ihu  concern.  He  found  there  waaa  notice  to  tbe 
company  that  the  defendant  would  not  take  an  intorest  therein 
except  on  certain  conditions,  which  wore  not  carried  out.  Bnt  if 
thoro  was  an  authority,  then  there  was  suthoient  evidcaco  of  a 
revocation.  The  caio  cited  by  the  pbuntllT*'  counael  In  T  Chan. 
A  pp.,  liSI,  was  no  doubt  binding  on  a  court  nf  flrat  Inaiaooo.  But 
in  every  rate  due  n>gard  niuat  be  paid  to  the  character  el  tbe 
director,  notice  r.o  whom  via*  there  held  not  toatfeol  thecompaiqr. 
There  would  he  judLinent  for  the  defendant  on  the  claim,  with 
cootti.  and  nn  order  that  hie  name  be  expunged  from  the  ref{>>ter. 
But  as  to  his  ceunleroluim  for  tho  two  sums  of  £60,  M  theee  had 
passed  into  Watwn  Smith's  private  account  ond  had  norer  come 
Into  the  (tossewion  of  the  plalntilTs,  there  wouhl  be  jadgmont  lor 
them  as  to  that,  with  cert*  of  thai  is»no. 
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COMPANIES'  MEETINGS. 


WESTERN  AND  BRAZILIAN  TELEGRAPH  COHPANY. 

Mr.  W.  8.  Androvn  pimidcd  oror  Ihn  ontiimry  gnucinl  mcatlnc 
of  the  \Vmt«rn  and  Bnutllftn  Talntrraph  Coinpiiay,  I.lmltod,  hold 
UbI  «-«»  at  WinehMMr  Houw,  E.V. 

In  noviog  the  adoption  of  tli«  roport,  th«  Owlrman  Miil  I>liiil 
the  toi«l«unio|ii(or  tho  haU-]r«aT araounted  to£79.S73,  naoKiiiiiit 
£S4,02I  m  tho  cormponding  halfyour.  The  work  in);  exiiDnsci 
amounted  to  US.f2i.  u  uKniniit  £:10,I10,  oi  an  incun-io  of  t'l,3M.1 
which  ivaa  pnnRi|iKlly  iliio  U>  tbo  oiwt  of  iho  «xLin  itnlT  and 
arranKOinonla  roQiilrod  Ui  work  efflclaiitly  thn  duplicated  nnd 
dtiploie'l  line.  The  ohjecC  of  tlie  loop  ciibld"  um  to  avoid  Inter* 
[uplioiip  1111(1  u?  k<Mip  the  liiLllic  (oifeLhur.  Hml  to  enable  tho  Com • 
pany  ultiinntely  tods  with  one  sliip.  TJiuve  objeote  had  been 
secured  Since  tho  cnhl«  were  completeil  betwoeu  Fernambuao 
and  tho  Riror  Plate  there  hod  not  boon  one  ninKle  inturruption. 
Tho  work  had  boon  dono  in  auch  it  latinfictary  manner  that  tho 
volumoof  traffic  bad  Increoaod  r2J  per  oont.  :  but  that  had  pro* 
duoed  l«M  profit,  owinj;  to  compotitivo  ratm,  ihiftlni;  of  traffic. 
and  bwl  exauaDget  They  only  rwiiiin)-!  tho  ron'or*t,[on  ot  orftor 
in  Brazil  and  the  re-e«tnbllsKmont  of  thooicliiLiii;^  njian  .1  i-cn^oii- 
able  toatinKtu  enable  the  Company  tu  ni^ain  become  reiniiriernlivo 
Under  all  the  circumntnneoa,  the  Boarrit  did  not  (eel  jucti&ed  in 
recommending  a  dividend.  At  tho  preaont  rate  the  reoeipte  for 
the  current  half-year  wonld  be  £0.()00  leM  than  thoao  of  tho  period 
under  rgview. 

Mr,  C.  W.  Xarla  secouiteil  the  motion,  which  wa«  adopMd. 


ELHORE'S  PATENT  COPPEB  DEPOSITINQ  COMPANY. 

Tho  ordinary  yearly  meoting  of  Elmore's  I'atonl  Copper 
DnjioiitiiiK  Comfuny  wm  held  on  \Vedne»day  nt  tho  Cannon  ■trcot 
Hot«J,  Mr.  J,  Todhmitni  ptowding. 

Mr.  J.  ).,  Ijtii{;riivad,  the  secretary,  prvaentod  th«  roporb  of  the 
DEreclort,  which  is  iciven  in  another  column. 

The  Cbalrmaa,  in  tnoviag  it?  mJoptioii.  lirat  referred  to  th« 
difli'^ully  tho  new  Biiard  hnd  hull  iu  arririnc  at  tho  real  poiition 
of  the  Compuny'a  tinaDOw  owing  to  the  way  in  which  the  occounta 
had  bein  kept.  He  belLevad  now,  howoTer,  ei-crytliin([  had  boon 
written  off  which  ouilht  to  bo  written  off.  Tho  Company  had 
can  led  out  nvety  order  which  had  boon  domandod.  bat  owing  to  tlio 
coal  *triko  lbi«  had  only  been  done  at  con*idnrnblo  co«t.  The  ^Vire 
CoiDiiauybadbeenaBUurovurgr^HLnijiietytothoCoiiiiHiny.  Solon^; 
aa  they  could  uh  the  Wire  Cuiniiaiiy'"  tuniocM  uU  woiiM  be  well. 
but  tho  financco  of  thut  company  wore  in  taub  a  colidition  that 
they  niiKht  vms  out  of  tho  control  of  the  pruseiit  Board  at  nny 
moment.  Mr.  Atkinnan.  the  chnirmnn  of  the  Wiie  Comjiany, 
would  probably  explain  certain  arrangemonla  whioh  wore  In 
proKroH  wliich  inlKht  I'ondcr  nny  chnnife  unneoeaiutry.  The 
won*  vara  now  In  ]{ood  order,  and  thn  Company  wiiiild  b« 
tMdy  to  WUCUlA  or<l<>r»  ah  hooii  im  they  could  get  the  n'onl, 
Tliey  had  actual  order*  to  the  uitcnt  of  (iO  tonn  of  tinishoci 
output,  n  Inr^iCe  jjruportiun  of  which  bod  ooiiio  to  hand  during 
tho  taat  six  weeks.  He  was  not  ut  liberty  to  go  into 
details,  but  there  seemed  to  be  an  opinion  that  the  Company's 
procoH  was  tho  only  procoits  of  coattnt;  tho  taihnhafti  of  hie 
■tcamoti,  and  in  this  way  a  trade  teemod  to  bo  oponin);  nut  to 
tho  Company  ajmrt  from  tho  trade  which  they  had  previously 
cxpnct«d.  Tho  coal  otrlko  had  coat  thn  Company  between  113,000 
and  £4,tKKI ;  and  thl«,  toi;olh«r  with  the  >iuni  due  li-om  the  Wir« 
C'OiutHtny  and  other  liabiliiiox  which  the  Ihrnctor*  were  not  aware 
of  when  they  took  over  the  mannfieTiient  of  tho  Goin)>any'fl 
affairs,  because  they  were  not  in  the  booke.  had  reduced  tno 
workiuft  capital  of  tho  (Tompony  to  £4.1)00,  a  sum  which 
WM  ftbiiolutely  inadixiDato  to  provide  for  the  working  of  tho 
concom.  It  remained  for  the  thareholdori  to  oiy  whothci' 
th«y  would  provide  thn  further  capital  for  carry  inj;  on 
thd  worke.  Uhiit  the  lliieotor*  prnpoiod  wan  that  dobontureti 
should  be  iMued  to  theeitont  oi  ^lO.OCN).  and  hii  co-Director*  hik] 
himaeUi  to  ahow  the  conliduucc  they  h;ul  In  tho  concern,  nropoHcd 
to  HubBoribe  £1,300  of  this.  They  diigj'o-teil  that  the  itebenturw 
should  bear  intercut  at  the  rate  of  6  per  cent,  and  propoaod  to 
make  them  redeemable  at  nix  months'  notice  at  the  rate  ot  £102 
foTtncry  £100  debenture.  The  share  capat«l  would  have  to  be 
writteD  off  sooner  or  lator,  nnd  It  would  be  a  Eraab  convnnionco  to 
appoint  aadltora  rMtdonl  In  l.«edii.  In  concfuiiion,  tho  Chairman 
aald  th*  abaMboIdst*  meat  not  ko  away  with  lh«  iiDpreMiOD  that 
the  CoaipaDy  was  in  d  i  flic  u  I  ties.  They  had  money  111  hand  and 
00pp«r  to  on  with,  hut  Ihoy  had  not  aulGoieat  money  or  copper 
to  execute  the  orders  placed  with  them  nnd  those  they  had  in 
proapect. 

Kr.  J.  W.  DaIo  locondod  the  ndnption  of  the  report. 
Mr.  J.  J.  Aildnaon,  one  of  the  lart^nat  aharohotdara  in  the  Com- 
pany, and  th*  chairmno  of  the  Wire  (S)in[)*ny,  staled  that  tho  latter 
coro|wny  had  only  one  premliiK  claim— the  claim  of  their  banker*. 
Un  Monday  week  he  tendered  to  the  bankera  tho  moaev  they  were 

t  entitled  to,  and  he  believed  that  in  the  course  of  a  few  days  ho 
would  bo  able  to  give  the  DopoaitlnK  Company  the  copper  he  hod 
promieed  them.  Like  the  Chairman,  he  thouKht  the  two  companion 
oniibt  to  bo  amolKamoted. — Tho  ro(>oi't  and  account*  wore  adopted. 
: 


BUSINESS  NOTES. 


r 


Copper.— The  rarjatjons  in  the  value  of  B<>od  meruhantable 
cupper  have  af^aJQ  been  tltsht  durinK  the  past  fortnight,  from 
£42.  Is.  Sri.  to £42:  10*.  for  caah,  prices  flucluatini[  more  or  l««i 
each  day. 


«ue 


NerthoUertoit.  —  The  linoleum  factor}'  ta  now  lif;ht«d  bj 
olcctiicily. 

Leyton.— Tho    Local    Board    are   aeekiog    powere   to 
olectririty  In  the  district  of  Loytoo. 

Grtmeby,— Tho  Town  Council  have  decided  to  apply  to  the 
Board  of  Trade  for  a  provisional  order. 

Monmontit,— The  Coriioration  arc  applylnglor  power*  to  eupplj 
ciectricily  for  public  anil  prlVHlC  puipono", 

WesMTD  and  Brulllan  TeleiirBph  Company.— The  receipts] 
for  tho  week  endcl  Sovomber  17  wore  £3.1  l.l. 

Meweiatle.— The  Electric  Llghlinf  Committee  of  tho  Townj 
Impravvincnt  Cotmnitt4e  ha*  been  rcappoinud. 

Wool wleta. —Tho  l>iitrict  Board  have  ntidor  consideraUon  »] 
proi<o«iii  10  light  tho  hatha  and  Town  Uall  by  electricity. 

NorttiaiBpteiL — The  Towa  Council  bate  crHiitod  the  applioa-l 
tion  of  Mesjrs.  Smith  Bros,  to  erect  three  telephone  wiree. 

UptoB.— It  IS  projjosed  by  the  Cliesblre  County  Council  to  llff'it 
the  projected  new  asylum  at  Cplcn  by  electricity,  at  a  coat  ol 
£2,CH». 

Shrvwabnry.— Tho  Shropshire  Electric  Light  and  Power  Com- 1 
pany  aie  upplyio);  for  powetfl  U>  supply  electricity  tor  public  And.l 
private  purixjses. 

West  India  and  Paaama  Telegraph  Compasr.— Tho  receipt* 
for  ilie  t,wo  w(*kB  ended  Novuiiibor  i.'>  were  £83  more  than  for  the 
corrw ponding  poiiod. 

Teleplione  Frees,  Ualted  —This  Comimny  biu  been  rcfti^^r^-j 
with  a  capiul  of  £:i,50i>  in  CI  aharas,  to  carry  on  buaineaa  aaj 
printers  and  publishers. 

Aberdore,— Mr.  J.  C,  Uowell,  ot  ^.  Queen  Victoria  stroet,! 
EC,,  is  applying  for  powers  tu  supply  electricity  In  a  cerlaiBI 
j>ortion  of  the  area  of  the  Local  Board. 

Po«t  OAoe  LIslitlns,  — The  now  General  Post  OHice  biilldtne 
in  Aldurs^ate  street  is  about  to  be  wired  by  the  staff  employed  M 
St.    Martin's  le-<:mnd.     About  2.000  Umps  of   16  O-p.  will   be  J 
required.  1 

Fail dlngten. —The  Balbi  Commlwioncrs  have  CTprC'Mil  thctr 
aduiifnlion  for  the  way  Merura  Dawson   and    Hammond,  of  Juhn- 
•iiout.,  Kdijrt  uro  road,  have  completed    their  work  of  litjhtinj;  tho  . 
hill!  hy  electricity.  | 

SydenhatB.  -  We  anitetataiid  that  Meesrs.  Urolte  and  Uorhnm' 
have  bo<in  ontruatcd  with  the  rewiring  of  the  entire  installation  at 
WostHOod  House,  Sydenham,  for   Mr.  C.  J.   W.   Rabbits,  where 
there  arc  ahoiil  'JOIl  hi;liti-. 

IMboq  Patent  F«s-StBna]  Compiiny.  United.— This  Companyl 
hiMbticn  t«t;i*terod  with  a  r-ajiitnl  of  £4,0(Ki  in  £.'iO shares,  toacquira  ' 
and  turn  to  nccciunt  certain  patent*  icUtlng  to  improvements  in 
Hpjiariitux  ijhi>d  in  f  O);, signal  I  iri>;, 

Satloa  (Surrey)  — A  furthci  rnjiort  hv  Mr.  R.  ('.  de  Secundo  ia 
under  tlio  conalilc ration  of  the  Local  ^oard.  Mr.  de  Seeundo 
suIk'UCsU  tliac  It  might  bo  adviaable  for  the  Board  to  i«tabll«h  n  | 
small  installation  a*  a  beginnint;. 

Harrow.— Tho  Ix^nl  Board  have  decided  to  apply  for  a  pro- J 
vifiicnal  order  for  supplying  tho  district  with  electric  light,  and  | 
have  at>o  under  coneidoratlon  the  erootion  of  public  bathe  and  th*  j 
cKtenaion  of  tliu  boundaries  of  the  diotriet. 

Peraomal.  —Mr.  F,  Ijenuard,  who  for  the  paet  2ii  years  has  boon 
manager  to  Messrs  S.  t'ontifei  and  Co,,  gae,  water,  aod  eleclrioal 
engineer!,  of  22.  (.'olemon  «treet^  has  now  aoqnlred  tho  oatiro 
busincca.     Ho  intends  to  retain  the  present  title.  1 

Derby. — The  following  have  been  uppoinI«d  mombers  of  the 
Electric  Liahiing  Committee  of  tho  Town  Council  x  Aldermen 
Bomrose,  Kenthcote,  Leech,  Sowtcr.  and  Woodiwios  ■  Counoillor* 
Bnttomlcy,  Kiitlerworth   Harrison,  Haslam.  Maniden,  and  Stono. 

CamberwelL— The  Vestry  intend  to  apply  to  the  Board  of  Trade 
for  a  provisional  order  authorining  them  to  supply  electricity 
within  so  much  of  their  oariah  oi  is  not  already  authorised  to  be 
supplied  by  the  CryHlal  Palace  Histnot  Electric  Supply  t'orapany. 
Andor'a  Telephene  Oompany.  Limited. — This  Company  biu 
been  reg^istored  with  n  capital  of  £10,CHXI  in  CI  sham,  bo  ocigmre 
certain  patents  rotat'iiig  to  improvements  in  tolopbonee,  and  to 
carry  on  business  as  electrical  engineers  and  t«lephono  moiiuf  jc 
tucers. 

Norwtoh.  -The  Town  Council  hat-edecided  toeapenda  sum  nob  I 
exceeding  £40  tor  placing  at  the  city  lanntio  aaylum  the  electric 
light  mains  In  cnlvorla  and  or  i;;  found,  and  a  aum  not  ocecdint;  £40 
(or  provEdlni;  and  tiling  a  auitAble awitohboard  and  cannccttn;;  the 
dynamoA. 

VeWe  Ueetrie  BsUiray.- Weundoratand  that  Messn.  Johnson 
and  Phillips  am  supplying  for  this  railway  a  26-kllnwatt  ■pocieJ 
heavy  type  Kapp  dynamo,  nnd  that  M«>!Hr«.  Tangyeo,  Limited,  are 
[irovitilni:a'.<i>-ii.p.ga«^ngine,  fitted  with  self-starter  and  all  recent 
improvements. 

Cbatawenh.— The  electric  lighting  of  Cfaatawerlh,  which  waa 
untruxlc^l  iti  Mr.  Bernard  Drake  by  the  Dnke  ot  Devon)4ilte,  has 
been  succFiwlully  completed,  and  the  whole  plant  etsirted  np 
without  a  hitch  ol  any  kind,  VVe  may  shortly  describe  this  instof 
lation  in  detail,  it  being  unii(ue  in  many  mpoots. 

City  and  Sonlli  London  Railway  Coaapatty,  — The  reoetpte  for 
the  week  ending  November  19  werv£-STy,againnl  £H99  for  the  Mme 
period  last  yctu,  or  a  dectmae  oi  £S0.  The  total  leceipte  for  the 
second  haUyeer  of  1S93  ahov  an  increase  of  £181  over  thoae  foi 
tbo  correepoDdiog  period  of  1S92. 
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AsWBCT.— Ws  iMTti  tiMt  Mr.  J.  D.  BaIIIo,  IaM  iii>t«llAl.lOD 
*ut«rint«Q<leDt  tor  UeMn^  J.  I>.  P.  Aniiiyiir*  ftiid  Co  ,  London, 
S  W..  hu  bean  afipoioud  Yurkahira  rsptemitative  (or  Mmst*. 
C.A.  Pmnoaavtii  («,,  elcouical  enKiiioon,  Nevoutle  upoii-Tyue, 
with  offloM  M  PMwock'a  buildin)(>,  I'&rk  row,  Loeda. 

Th«  B«yk]  Bzehaago  — The  ceivmony  n(  lurnlnfc  on  thfi  •loclric 
liK'it  xS  Lliu  Kov"!  !'^><-'>iin^<i,  wliicli  ivutk  liiu  bMn  CkrHad  out  by 
Meaxiii.  J.  <1.  Hijii.ter  luiil  Co,  wiu  ftiinoianoo'l  to  tak«  p!«ce 
yeaterdfty.  Tlii>  t»r<i  Mnyur  of  Loridon  wm  lo  iiemuriully  [lertorrn 
th«  ceromony  of  iwiu-liint;  an  the  lif;ht  for  Iho  nmt  t'tmo. 

N»w  SwliMloa  ■-  Mr.  llninp  rcrwrtod  at  n  iticent  mootini;  of  the 
Local  Hoard  thai  tho  Elpclric  Lighting  (ronimlttee  had  met  Hid 
reooionwndoil  that  Mr.  Aldndec,  olcotrlciil  tiaxineer,  of  Wwt- 
mlnftar,  nhauld  ba  lniitraci«d  to  (jfe^ukro  *  ro|iort  on  No.  I 
dtotrlct,  tae«Uier  with  an  tMlmatq  ot  Iho  coaU  Thia  inu 
•grMd  to. 

M«(fttpti  Conatmeilon  And  HttnlooAitoa  CompKoy,  t4mlt«d- 
Th*  ilnte-Uirt  nr,(,i!y  t.hn  holidr.-"  o(  ili"  il.'iO.'i'lO  £-">  jwr  cent. 
dvbanlurM  tii^t  tlioy  iatetnl  lo  rucinw  thu  eiiitinu  Hebenlurcv, 
whicti  Biatnre  on  Jonaftry  I,  1S9(,  with  debenturM  to  no  eqoai 
anouat.  to  iiutiir«  on  Jnnunry  1,  1S99,  and  ujioii  which  JnMrMt 
vill  be  pBVBbt«  hatfyoarly  at  the  rato  of  £i  pot  coat,  por  aoDUm. 

Felte^teno.  —The  gn— t.lon  of  rnapfolntlnjj;  tlie  Etoctric  Light 
CominlttoA  of  ili«  Town  Councd  wag  coimtdsrvl  si  tt  mMlini;  of 
tho  ]*tt«r  Iwt  w««l(.  t'ouDoillor  Thomimun  contended  that  it  hed 
not  b«en  diaealved,  and  Ihal  it  would  remain  in  sii>t«nc«  until  the 
report  wan  made.  Tbe  Mayor  decided  that  tho  couimiiieo  war 
atfll  in  eiiscence.  After  some  diieaiiBlon  tho  Glectrie  Light  Com 
mjtlee  waa  rcap|x>iiiiDd. 

repUr— The  Workn  Caininittoo  of  the  Diitrict  Board  of  Worka 
have  reoommonded  thai  Mr.  W.  H.  Proooe  •hould  bo  inviiod  to 
report,  at  an  expenae  not  cxceodins  00  kuIdcm.  ujKin  tho  quention 
of  aleelric  l)i[ht4iif[  and  the  apphcatlon  of  the  Poplar  RIectrio 
UzblinK  Order,  Ih9:i,  to  the  dlatrjct,  with  partioular«  ot  tlio  coat 
of  the  initaJIation  of  the  light.  Tli«  recomiiiendation  of  the  com* 
mittoo  ha*  been  adopted, 

Teadere  (or  D*bUft.— The  Corjraration  of  Diiblln  inrlw  by  the 
Hth  iiToiimo  t«ndora  (or  the  extonalon  of  the  buildknj(ii  aixl  the 
aupply  and  oiocllon  ol  aditlllona)  plsnl  al  thsir  ceniisl  atwtion, 
Fleel-aueel.  Ihibtln.  Plana  may  be  seen,  and  rpeoi licit tiona  and 
(ontMot  lecuttr  obtained,  at  tbe  office  of  Mr.  Spenoer  Uarty.  C.B  , 
city  *urveyor.  City  Hall.  Dublin,  on  payment  of  one  guinea,  which 
will  be  returned  to  all  pcraons  icDdini;  in  a  lonijidt  tender. 

Teadere  tor  KkraM.— The  Uarnel  L<ooal  Uuanl.  >j>  wilt  be  aeen 
from  our  adrortiaemeDt  columne.  invite  apiiIirntionB  from  ihoee 
willing  lo  lake  a  transfer  of.  and  to  undertako  and  carry  out,  the 
powers  K'''"'^  by  ^lio  Barnot  Electric  Litchtmi*  Order,  1893. 
Applicants  nre  lo  atitlo  the  ayalem  ot  lishtin^  pr«|>w«d,  the  charge 

I  (or  livfhLin;;  the  public  lampa,  and  the  term*  upon  which  ibey 
woutiFicive  the  local  authority  the  option  to  purchase  the  under- 
Ink  in); ' 
Tork.— Tenden'  are  invited  for  the  (ollowini;  arliclee  during  six 
BMotUa  ending  June  30,  ISfM,  delireroil  carriage  paid  at  the  tele 
Baph  Btoreti  St  Vork.  (or  the  Nurth-Eaitern  Railway  Company  : 
(I)  lelesrnph  apporatun,  [2)  telegraph  wire  and  lineatorea.  Forma 
ef  tender  may  be  obtained  on  appHRation  tn  Mr.  Oiarea,  TelO' 
|[ntph  Departinonl.  Vork,  and  lendcrt  mnat  bo  aent  to  the 
•eerelarr.  at  York,  aealed  and  marked  "  Tender  for  TeleRnph 
Storci.    by  Ileoeniber  5. 

VUj  or  Loadoo  Onion Tho  Infinnat^  Committee  reported  on 

TiMidojr  with  ic^nrd  to  the  espadlonoy  ol  UkIiiIh);  tho  inArmary 
wtth  eMctricitVf  and  roconmuuided  thai  Uie  ItMnrd  ahoiitd  girt 
permiaeioa  lo  their  conaulling  an  electrical  entrinevr,  at  a  Ice  not 
•lOeedlnK  £10.  10a.,  to  advlae  ihooamniitloasa  to  tho  io'tatLition 
ol  oleolrfc  light,  and  thai  the  oommittee  report  the  rwull  o(  their 
OOiMullalion  to  the  (iuanliane.  Mr.  Lite  moved  the  adoption  ot 
the  report,  und  this  waa  oarried. 

A  Hew  Cable. —Thu  Cornmerclitl  Cable  Comiuuiy  have  tiirn«l  a 
oontraot  wit.h  Mqwih.  Miemena  Kro*.  and  Cn.  for  the  inanufacture 
of  anew  Atlnntic  <nblu,  u>  bu  lai'J  between  Irulan't  and  Nova 
Sootia  in  the  enauin^  nprin^.  Thii  cable,  which  will  be  the  third 
ono  owned  by  the  Commercial  Cable  CamiianT.  will  be  2, 200  milci 
in  length,  niid  ta  to  bo  made  to  a  apocilloation  enauring  groator 
CArtyiDg  caiiBcity  than  any  cable  of  the  aamo  length.  It  will  also 
be  of  ajieclal  atrnntfth  In  order  to  reaial  ahlp*'  anchora  In  llahing 
watora. 

SnbUa.— At  a  meeting  of  tho  Corpomtion  on  Friday,  Aldormixn 
Dillon  moved  aevoraJ  aroondmentji  to  ttjuidlng  ordem,  and  to  add 
a  DOW  lUanding  order  aa  follow*  :  "  Tho  Lighting  Committee  ha* 
cfcarge  ol  all  matters  relalEn)t  to  the  lighting  at  tho  oiw,  and  all 
the  powera  hitherto  «'ii»t«d  in  Iba  P»vin,c  and  Lighting  Committee 
la  connection  n  ith  lighting  mattora,  the  (|uatity  and  meaaurement 
ol  Iba  gab*  aupplied  to  (be  cllixene,  m  well  aa  the  management  and 
all  mattera  relating  lo  tbo  electrio  lighting  undertAking  of  the 
Corporation."    The  motion  wm  not  oarried. 

Fa*ecekaai.— An  iostattalioa  of  the  electric  light  hint  been 
fitted  on  the  premiaea  of  Mr.  Henry  S.  Telt.  ironmonger.  Market 
•treet.  Theayttemofwiringadopledia Andrewa'apatont.  ThepUnt 
ooneiata  ol  an  Sb.p.  Otto  gaaongino.  a  Crompton  cootlnuoua- 
ennant  iljnMuno,  and  a  battery  of  accumulalori-  Tho  but 
noUloiMd  are  charged  dunng  the  day,  and  will  auppiv  eome  o( 
tb«  lampa  bv  themeetvea.  or,  if  all  the  lighta  arc  rt^iulred  at  onoe, 
the  aooutDulatora  and  the  dynamo  aro  run  t<>i;ctIior,  ilia  former 
•dlDg  ••  a  regulator  and  keepiag  the  light  Htvaily.  OT«r  BO 
lampe,  of  8  c.p.,  IS  cp.,  and  50  O.p.,  hav*  alree'ly  been  iixed.  and 
otbeia  are  in  coacee  of  prepanliOD.  Mr.  Tett  is  the  agent  for 
J'averaham  and  Sittlogbourne  (ot  Andrewt'a  ayatam  ot  wiring. 
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Cblehaator.— Ai  mentioood  in  ourUat  iiioe  a  report  on  eloctrlc 
lighting  haa  been  preaenl«d  by  Councillor  Prior  to  tho  Sob-Com- 
mittee of  the  Lighting  Committee  of  tho  Town  Council.     Mr.  Prior 
atjitoe   that   ho   lia^l   cjonaiillod   ft"   eleclrioftl  engineer  upon  the 
probnbie  coat  of   lighting  thu  low ri   by  olftutrlcily.      The  enginaW 
had  viiiccd  the  (^ity  and  gone  fully  into  the  matter,  and  bad  aeni 
a  report  on  the  aabjoot.    The  conoluniona  he  arriveil  at  were  that  ^ 
tho  initial  coat  of  lighting  the  principal  atreeta  ot  tho  old  cilJT  ] 
with  electricity  would   be   from   £12,500,   oa  a  low  eallmato,  taj 
£U.(KK)  a*  a  high  one.     The  annual  oi|»nditure  would  beabonkl 
fJ.TSl.     The  reroniie  eliould  be  about  la.^KXt. 

WallaoBd.— Tho  Wallaond,  W.liington  Quay,  and  Howdo«| 
Ji>int  Hnariitnl  Board  have  conaidered  a  letter  from  tbe  modlcalj 
ollicet  imkniKfli'.'  Hoard  to  take  the  iieeessaiy  iicpa  to  gel  gaal 
on  at  the  huj^pilal.  The  Clerk  meniiocie'l  at  a  meeting  of  tli* 
Eoard,  that  e«timal««  of  the  coat  of  lighting  the  hoapital  by  gaa 
and  by  electricity  had  been  obtained.  In  reapeot  to  the  former, 
the  coal  of  laying  a  2in.  main  would  be  £K<0,  and  of  a  Sin.  main 
fl.VJ.  Another  eatimate  for  the  gaa  was  £150  for  3io.  maina  and 
£W  for  the  nacnioary  Qttlnga.  Anetrtimatefor  ligbtiagtbalMqiltal 
by  elecirloity,  innluiling  complete  lighting,  laalallalioa.ete.,  (evj 
OO  aeparato  tightx  wua  £1.14.  lOa.  by  gteum,  and  £1M  by  eJL  Tb« 
Kev.  J.  Hughea  moved  that  the  ho«pit«l  ahonld  be  lighted  witli 
oil,  and  this  waa  adopted. 

Oeweatrj. — The  Town   Clerk    oienlioned  at  a  meeting  of  ttio 
Town  Council  and  Local   Board  last   week  that  a  notice  for  the 

Srovi>ioi]  of  nn  electric  li;;hl.  aiipply  hail  been  njipliiiii  for  (or 
awMlry  by  Iho  Oawostry  Electric  Lighting  and  I'owor  Company, 
and  that  ho  thought  it  would  bo  well  to  rotor  it  to  the  uoininlttoo 
that  had  already  boon  conaidcring  It  for  further  oanslderation  and  ' 
ro|iort.  Before  Dncembcr  -2(1,  the  draft  proviaional  order  waa  to  ' 
be  dejio^lto'l  In  varioua  placea  in  l»ndon,  and  alao  with  bimBOlt, 
for  poruwil  by  tho  Council.  The  Council  would  then  have  a  right 
io  go  into  the  mntler,  and  make  any  ohjectiona  or  obaervatiooa  to 
the  Board  of  Trade  they  might  think  neceMary  until  January  IS 
next  year.  There  would  thua  be  ample  time  for  the  ooneideration 
of  the  matter.  At  tho  present  time  thoy  had  no  data  to  go  upon, 
becauac  the  draft  proviaional  order  hod  not  been  leen  by  aorone  In 
the  employ  ot  the  Town  Council.  The  matter  wm  rcferrea  to  tba 
committee, 

Belfkat  —The  lighting  of  Queen 'a  Quay  ta  about  to  commeiMm, 
The  quoation  of  tho  une  of  electric  tight  hod  boon  under  the  OOo- 
■idoration  of  the  Harbour  CommiasioneFs  fcir  a  long  time,  and 
practical  atop  waa  taken  in  the  nul.tcr  toward*  the  end  ol 
yoar,   when   th«   tender  of  Moasra.   Siemenii  Btoa.   and   Co. 
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nccejited  for  lighting  the  Queen '«  Quay,  the  Aberoora  Daaln,  and 
tba  Hamilton  (Trating  l)uch.  The  coiiali-uction  and  arootton  at  thm 
inatatlaliona  are  aiiperintentled  by  Mr.  George  Camb«.  aleet'toal 
engineer,  Bolfoat,  on  behalf  of  the  v^nimiaaionei*.  Tho  total 
dlatance  between  tho  oxtrcnie  ends  of  the  clrcalt^  bcginnlitg  at 
tbeQueen'*  Bridge,  la  about  I.DiM)  yurd*,  the  gonoratlng  alatlon 
being  aituated  about  midway  uu  the  Queen 'a-road,  ap[K>aito  tlia 
Abercom  Baain,  The  lampa  oomprise  19  arc  lamps.  IhorougUf -. 
protected  from  the  weather,  and  provided  with  opal  or  flulod  ' 
wired  globee  auapended  overhead  on  wrought-iron  lattice  maet4 
4CJft.  in  height,  and  fitted  with  boialing  gear  of  wire  ropea  for 
lanipe.  The  thrcodynamoa  in  un  all!  be  worked  by  ahigh-p^roaauro 
non-condeniing  engine,  ci(|Ablo  ot  giving  40  actual  hor«e  power. 

Banlejr.— The  scheme  for  lighting  this  town  by  electricity  ie 
being  puihed  on  by  the  committee  in  whoae  charge  the  matter  ta 
placed,  and  there  eeem«  a  probability  of  the  town  reaping  tbo 
advantage  of  the  Improved  ayxtom  of  lighLlng  early  in  1K94.  Ur. 
Joteph  I^bley,  borough  engineer  and  aurreyor,  haa  informed  a 
Press  reprpseiiijitive  that  the  work  was  progreaslng  eiti-fwlorily. 
The  building  uf  the  uhimney  ahaft  has  juat  been  complotod.  and 
the  cup  and  lightning  conductora  aro  now  being  placed  upon  it. 
The  boiler-bouae  and  engine  and  dynamo  rooms  are  nearly  in  a 
■tate  of  completion,  niid  the  work  of  roofing  them  in  la  in  progroaa, 
whilat  an  aoon  na  thii  in  fitnahod  tho  cnglnoa  and  dynnmna,  which 
are  already  made  and  ready  (or  tixing,  will  be  put  In.  The  aevon- 
ton  travelling  crane  hit*  al«o  been  inado.  itixl  1*  quite  rau<ly  for 
erection.  With  regftnl  to  the  electric  mnins,  those  fur  .'iCtual 
diatribution  throughout  the  whole  ot  the  compulaury  area,  wbioh 
coinpriiea  the  central  fiortion  of  tho  town,  hare  been  Ud.  Tli»J 
committee  hare  drawn  up  and  will  ehortly  publish  a  pampihlal  I 
tbe  subject,  in  which  they  will  inform  the  public  that  tho  work  la 
being  rapidly  puiihod  forward,  and  eiproaa  the  hope  that  very 
esirly  in  the  coining  ynar  they  will  be  able  to  au|>j>ly  tlie  ourtant. 

Blmore'a  Patent  Cappor  Dapealtlag  Ceaapanjr.  —  lo  their  report 

for  the  yM>r  eo'lenl  Juno  30.  tbe  directors  atate  that  a  mietake  waa 
made  io   the  allotment  ol  preference  iharei.    195  of  which  wero 
not  taken  up.     After  BtatiDg  that  all  the  efforts  of  tbe  dlroctora 
were  frustrated   by  the  coafatrike,  the   report  atatoa  that  oo  t^»  , 
(lueatlon  of  orden  tho  booka  abow  ordor*  on  hand  tor  I'iS.MHIbi, 
agahiat  'iS^tOlIb  at  .lune  23.     "  A  eloadr  trad*  la  balnir  doM  iaj 
coating  hydraulic  raina  and  building  up  oalleo  rollers.     Tie  delay'' 
cauao(r  by  the  ooal  atrike  haa  been  very  hard  on  the  reaouroee  of 
the  Company,    which   wera,  at  best,   baiely  adequate,  aa  share- 
boldera  will  remember;  besidet  which,  sevoial  considerable  pay- 
ments have  had  to  be  made  to  meet  liabilitica  incurred  by  tbo  oM.  i 
Board,  and  which  did  not  appear  in  the  books  and  could  not  havtl 
boon  included  in  the  citimates  ■ubmitl«d  by  the  proaant  director*} 
consoquontly,  if  a  largo  trade  is  to  bo  done,  more  money  will  b«  ' 
roquirod  tn  rtotorn  autScient  oapitiit  for  furnlahing  the  £10,000 
worth  of  Rop;>«r  originally  italad  as  being  necwMary.     It  will  be 
evident  tliat  before  di'idenda  oan  be  |itii<r,  uvea  on  tho  profamoce 
ahares,  it  will  be  nocesaary  to  write  down  the  value  of  the  ordinary 
aharea  ao  aa  to  wipe  off  the  amount  standing  to  debit  o(  pro6B  and 
loH.    Aa  an  extraordinary  general  meeting  of  tbe  aborebohlen 
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will  ba  raaulrcd  to  carrr  out  Ute  ntotmary  rMoIntioai,  Iha  dlreo- 
tora  lat«nd  Ultinj;  the  nMxtrul  mea«iirra  for  thnt  nur|x»e."  The 
loM  for  tho  year  U  £I3.6M.  whtah.  ndr]»i  1o  the  debit  bnlance  o[ 
£T.S02  fti  at  Juno  30,  1892,  mukei  Clic  louil  Ion  £21  SIT. 

T«lepb«Br  St  L]Torp«oL  —  Tulni'lionic  comniunicftllon  h^Ji 
neanlly  bono  wMbtUhod  for  ttio  C^rporKllon  oonuAoiinif  th« 
oflcM  of  the  <*kt«r  onitinwv  in  Dftla-elrMt,  LIver|)OuI.  with  th« 
wM«r  vuppliM  ot  Lake  Vymwy,  the  Ftivington  RiMiervoira  (Nurth 
I^DCMhirs),  &iiJ  the  huuHaof  tbo  rctwrvoir  koeirar*  imd  walkemen 
■loDf;  the  line*  of  Bqucdacta.  Th«  work  hu  boon  mrriedoutlo 
the  (pecilicBCioa  at  the  dlv  wntcr  onKincor  (Mr.  J.  Parry, 
M.tnit.CE.)  by  MouriL  W.  A.  Shaw  and  Co.,  otoctrlotl  erticinoorB, 
of  Warr«n-«tr«nt.  Stockport,  undar  tliti  [Kirxonnl  luiiorvltlon  of 
tho  |iar[.n«r«.     The  iiy«i«m    i«   enlirf^ly  on    t.h<.»   metallic  circuit 

Iirtnoiple,  and  tbo  wirm  are  carried  an  nenrly  v  puMiblo  alonK  tho 
(net  of  aqueducto-  The  total  dutanc«  of  Itnen  at  l&id  is  aboul 
llSmilos.  The  line  wir«  »  tlirouffhout  of  12i  copper,  and  about 
Iflj  tons  of  this  viro  have  boon  mod  on  the  work,  u  alio 
about  2.300  polen  and  ft.ClOlt  inauUCori  ;  ti^  irilcn  of  tine  hav«  b«»n 
laid  andveroand  bot.ween  Pieacot  uid  Otiwoitiy.  the  r^^ible  beint; 
tho  toad.co>-er«d  telephone  cable  ot  the  Fowler-M'ariiinCubleCiini 
pany,  Thoy  are  in  all  '28  ^tationa  oonneotC']  un  the  tcilephone 
■ynbein.  Th«  instrument*  used  are  of  the  Coiuoltitatod  Telophone 
CxDpany'i  GowerBell  tranimillOTK  and  bell  receivon.  with 
mai^neU)  liitnallin;;  bolU.  In  cnnnFction  with  tho  litrnnllinK 
Arrangomoiitii,  Moian.  Shaw  havointroducod  i'nrlouiiln)pro%eineMtji 
not  buoro  aflaocintad  wil.h  luch  work,  [n  addition  to  tho  lolo- 
phoniewBUnnnlcAtion,  tliorii  lire  ateo  nlnrm  contaola  lo  val*n  and 
for  OTitrflawa,  rint^liii;  bdlln  at  tho  iiearest  lignalling  atatioa 

B«aalt  of  Dowaborr  Tvndsra  —For  work"  roquirod  in   erection 
of  an  alecttic  ligbting  Btation  within  tho  borough,  for  tho  Corpora- 
tion (Mr.  Hunry  C  Uarlu.  A  M.I.C.E  ,  boroujth  eiii^lneor) : 
M  Scott,  P.iu-UhMtoii,  near  UewBbury     ,  0.4U 

B.  Oniliam  and  Son*,  Undriotntieid      3  4*23 

E.  Chadwick  and  Sont,  Stainctiffo.  Dowibury 3,362 

C.  Whitebsad     and     Sona,      Ravonithorpo.     near 
Dewabury 3,6H 

Crab Ireo  and  Donton,  Dvwabury 3,695 

W.  and  J.  Milnnr,  MIrfleld 3,786 

Holmo  and  Kinj;,  Llvorpool  , 3.S'43 

W.  Scott  and  Son,  )>ewiibuTy 3,940 

J   K.  JohnaoQ,  LeiceaCer 4,160  14 

For  eitra  only  for  jtlaud.brloh   fsoin);  in  enKineroom,  *nd 
extra  only  for  HelUireira  (latont  glaiing  in  roots  : 

Glaaxl  brick. 

Soott  (accepted)    £140    0    0    ,  .„ 

tiraham ,     177  10    6    

Chadwick  236  14    0    

Whluhead 167   13    3    

Crabtree  aod  Dentoa 147   18    9    „. . 

Milner 336  14    0    ,.„ 

Holniaand  KinK  IIH    V    0    ,„,. 

W.  Scott 240    0    0     

Johnion 177  10    6     

KemAaL — When  the  queation  of  tlie  propoond  purcbaso  of  the 
gaa  and  water  undertaking*  wa«  di«ouMad  at  a  moetinit  last  wc«k 
of  tho  Town  Council,  Councillor  Uar[r«avea  uid  he  blamcKl  ti>.e 
camraitt«ii  (or  not  call inj;  in  the  Mrvicea  ot  an  electrical  onKineer 
to  advlao  with  tliotn  before  ulleriiig  to  purchase,  and  ao  far  aa  he 
nndor>t<wd,  the  oouimiltoo  novof  oven  conaidonid  the  ()ne»tion  of 
){aB  rrrmu  oluotricily.  At  thu  last  Corporation  mootiiiK  he  called 
atleiilion  to  tho  ifunition  of  oloctriclty.  and  Leave  alatintics  and 
6icurea  to  ahow  that  in  Kendal  the  otoctriu  lisht  could  be  pro* 
duoed  •■  cheap  m  Kaa— namely,  3*.  per  T.OOOft.  IIo  oon- 
teoded  thai  tor  an  oxponditure  of  £'2S.OiJ0  thev  could  put  in 
a  eteatn  elocCric  li^ht  Installation  that  would  lupply  the 
town,  both  public  and  private  lighting,  with  a«  much  li^ht 
a*  at  preaent,  at  n»  ohenp  a  oust  as  gas,  and  loavn  a  prollL. 
Ho  atrongly  ail»igod  thom  to  drop  at  onco  all  proco<"llriK*  for 
purchase  and  lot  the  diroclors  carry  on  tho  C'Wi  work  ot  giviiiL' 
purv  water.  Tbo j  would  kivo  a  betlar  aopjily  moner  and  much 
cheaper  than  cho  Corporatinn  could.  Whild  thvy  wore  improving 
the  water  supply  lot  ihoiii  pot  In  the  electric  light.  They  had 
jTOWors  lo  this  at  a  cost  of  nliout.  £100,  whereas  it  would  tKml,  thorn 
£1,500  to  £2.0IX)  to  Kot  rMrllainenury  |>owers  to  buy  tho  ga»  cam- 
[■any.  If  they  did  not  do  this  some  private  company  would  do  it, 
and  they  would  have  aiiolher  monopoly  sot  up  in  tliinr  iniiUt  He 
moved  that  ne^irotiations  for  the  purchase  of  the  k""  anil  water- 
works bo  at  onoe  dropped,  and  that  itcpa  ahould  be  at  odc«  taken 
to  eupply  the  town  with  tho  electric  light.  Con DciUoc  McKay 
•eeondod,  but  tho  motion  was  rejected. 

duu-gaa  for  Carrant  at  HMiebeater.  — Tho  followlD);  ara  the 
rato*  and  iuotho<.t8  ol  cliari»i  (or  the  supply  of  oleotriolcy  by  the 
Mancboater  CoTUOratiun  :  The  Corporation  will,  nt  ijiu  option  of 
the  oonaumer.  cbu^  for  tho  supply  o(  electricity  either  at  the 
retoof  8d.  per  ouitaa  moaaured  by  meter,  with  a  minimum  char^^e 
of  13a.  4d.  per  qa*rt«r,  or  at  Uie  rata  of  £3  \vt  quarter  for  every 
nnlt  |i«r  hour  oontnined  whan  all  lamps  or  other  consuming  device* 
are  in  um,  and  2d  par  unit  a«  nteatured  by  melor  :  that  is  lo  aay, 
Ota  fixed  charge  of  -t*.  per  quart«r  (or  each  16-o.p.  lamp,  and  £1. 
per  aoit  ••  meaniTed  by  the  meter.  If  doairod,  tho  CoriHiiation 
wiUrapply  am«Ur  or  iMtonat  a  rental  of  10  per  onnt.  per  annum 
on  the  eoel  of  Mch  meterv.  The  Corporation  have  under  oonsidera- 
tioa  the  adoption  of  a  method  of  charge  by  whioh  the  aae  of  a 
nater  will  be  rendered  nnnecoaaary.  thereby  avoldintc  expense  to 
•mall  oontumeis.  If  tholam[jaandothorconiiiiminK  device*  are  used 
M  auofa  an  extent  that  their  total  ueo  unounte  to  lesa  than  480  boun 
p«r  annnin  of  the  wholo  of  the  lamps  and  other  contumlng  dencea. 
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itfemoreeoonomlcal  tokdept  theehu]cecJSd.  per  nnlt ;  If,  on  th« 
other  ban<.l,  the  total  uw  amounts  U>  mor»  than  48(1  hour*  per 
annum,  the  charge  of  £3  per  quarter  and  Sd.  |>er  unit  will  be  less, 
A  Board  of  Trade  unit  o(  electricity  will  supply  15  16  c.p  lampe 
or  30  8-c,p,  lamps  for  one  hour.  i(  tho  lamps  are  suiluble.  A 
Board  of  Trade  unit  of  (•leotrleity  will  supply  two  arc  lamps  of 
lOaniporea  for  one  hour,  A  Hoard  of  Trade  unit  of  electricity 
will,  with  a  good  tiio tor,  Rive  more  than  1  h.  p.  effective  (or  one 
hour.  Ten  uniu,  with  incandeaoent  lamtie  o(  16cp.,  produce  Ml 
amount  of  illumination  about  equal  to  1,000  cubic  feet  ol  s^at. 

SWMUM*.— Alderman  Tutton,  in  moving  the  adoption  of  the 
minutes  a(  the  Property  Committee  of  the  County  Borough  CouucU 
a  few  day»  of^,  referred  [larticuUrly  to  the  following  minute: 
*'  The  town  clerk  informed  the  committee  that  unvBral  coninnniM 
had  given  notice  of  their  intciition  lo  apply  to  the  board  ol  Trade 
for  a  provisional  order  for  the  supply  of  electricity  in  this  borough. 
Reaolvod,  that  the  aai*nt  of  this  Corporation  bo  refused  in  resMcb 
ot  aach  application,  and  tliat  a  |ieti(lon  under  tho  common  seal  be 
pi'onented  to  the  Konrit  of  Trade  rmufstlng  that  Board  not  to 
aanctlon  any  or'lcr  that  may  be  itppliol  fur.  11  bning  the  tnlentlon 
of  the  Corporation  to  at  once  enforce  the  provii-lonBof  'ho  Swansea 
Electric  Li^^htint;  Order,  1889  :  also  resolved,  that  tlie  sub-com- 
mittee  bo  reappointed."  Alderman  Tutton  having  ex ploin»l  the 
position  of  the  commitloo,  tho  Town  Clerk,  in  reply  to  questions, 
aaid  tho  position  waa  this— that  tho  Coriwratinn  could  no  longer 
sit  down  and  allow  their  powern  to  become  inoperative.  If  they 
allowed  it  to  u't  forth  lo  the  Board  of  Trailc  th«l  thpy  merely 
■ouclit  fur  |K)wori  bo  allow  them  to  remain  dormniit.  the  Uuaid 
of  Trade  was  very  likely  to  set  them  aside,  and  grant  one 
ot  the  applicationa  from  private  tirma.  What  wai  wanted 
now  was  an  aaaurancc  to  the  Board  ot  Trade  that  they  wore  serious 
in  roRatd  to  electric  ii(fhttng,  and  that  thoy  would  either  proceed 
at  onoe  to  carry  it  out  tlieniaolven  or  would  comitilsiioii  a  firm  to 
doit,  Ttie  three  yean  liwl  [)»Mi»yl  and  thoy  uiUKt  do  noinothtiiff. 
Alderman  Martin  said  it  was  only  ri^ht  that  the  Itoant  of  Trade 
should  know  that  they  had  already  done  something  in  the  matter. 
Thoy  entered  into  oommunication  with  a  firm  before  they  got  the 
order;  but  after  they  got  tho  ordor  that  firm  doubled  its  o«ti- 
mate-- —  Alderman  Tiilton  :  And  wanUd  a  contract  for  31  year* 
instead  of  seven.  Alderman  Martin  «airl  that  was  ao,  I(  the  Aral 
in  ijueition  now  pruvwl  [nore  reaauiiable,  he  wiu<  sure  the  Cor- 
poration would  not  bo  disinclined  to  enter  into  a  contract  in  the 
matter.  Tho  minutes  wore  carried.  The  Swansea  electric  lighting 
ordor  being  about  to  expire.  Measr*.  Crompton  and  <.'o.  Limited, 
arc  about  to  step  into  the  breach  and  oak  tho  Board  of  Trade  (or 
a  provisional  order  to  tight  Swansea  by  electricity. 

LlclitlitK  at  NettlnshUD,— Preparations  tor  tlie  installation  of 
the  oleotric  light,  under  the  Nottingham  Electric  Lighting  Order, 
IS90,  have  reached  a  deflnite  stovo.  Acting  under  tlio  advice  of 
tho  borough  electrical  enifineer,  Mr.  Herbert  Talbot,  tho  Corpora. 
tinn  sanctioned  a  si'lieme  which  infludod  the  erection  of  a  central 
station  on  the  site  known  as  ''  Kotbnrn  Villas,"  between  Talbot- 
street  and  U'ollaton- street,  and  the  laying  of  nwina  in  the 
"  compulsory  area "  and  in  two  other  strMU  which  lonoed 
convenient  connections  between  streets  in  that  area.  Practically, 
tho  whole  of  the  central  portion  of  the  town  will  be  travoisod 
by  these  mains.  The  mains  are  being  laid  on  tho  Caltondor- 
\Vebber  ayatera.  Tho  nrdinarj'  work  o(  excavating,  etc,  ie  being 
carried  out  by  Cor[iorntion  einjiloyt^a,  but  the  contract  for  the 
more  special  work  lius  been  pluceil  with  ('alleiider's  bitumen. 
Telegraph,  and  Waterproof  Company,  Limit«d,  who  are  to  main- 
tain the  sy8t«ra  for  three  yean,  aod  at  Ihe  eipiFalMii  of  that  tims 
hand  it  over  to  the  Corporation  in  a  condition  equal  to  passing  a 
test  laid  down  in  tho  specifications.  At  the  central  station  in 
Wollaton  street,  building  operations  wore  commenced  ahoub 
August,  and  though  oven  now  a  general  Idea  may  be  formed 
of  what  it  will  oventuaily  be.  eoiiie  delay  has  lakon  place 
owing  U>  the  failure,  on  account  of  the  coal  trade  dispute, 
lo  obtain  gUzed  bricks.  Following  Mr.  Talbot's  suggea. 
tion,  the  C.or|Xiration  have  decided  that  the  buildings  shall 
bo  large  enough  to  uontain  plant  for  Bupptying  13.000  8-c.p. 
lamfw,  but  for  the  present  plant  (or  10.000  lamps  will  bo  put 
down.  The  buildings  are  so  designed,  however,  that  should  neces- 
sity ariite  thoy  can  easily  be  extended.  This  chimnev,  when 
eroctod.  will  bo  ICOft.  in  height.  The  three  boiler*  with  which 
the  building  will  bo  fitud  at  pressnt  are  by  Mr.  Edwin  Uanks,  of 
Oidbury.  Birmingham.  (Jreen  seoonomiser  has  already  been  litted, 
and  in  oonnectton  with  this  Berryinnn'a  feed-water  heater  willalao 
bo  uaed-  The  oontract  for  the  engines  and  dynamos  is  being 
carried  out  by  Messrs.  Siemens  Bros,  and  Co.  'The  onginoa  are  ot 
the  WUIans  lypo.  Tho  sution.  when  finished,  will  beciodiLable  lo 
the  Corporation  ond  the  contractor,  Mr.  F.  Maiuom,o(  Nottingham. 
The  method  to  bo  uaod  is  the  low-prosBure  oon II nuou»< current 
threc-wiio  system.  It  iaantlRljiatcdthat  tho  work  wilt  bo  completed 
by  April  next,  and  iieop!"  In  biiainewi  nlnni;  tho  strwto  in  which  tho 
niaina  are  being  laid  will  be  Hl>le  to  have  the  electric  light  supplied 
to  tbera  lorlhwith.  A  number  ol  applications  (or  tho  light  hare 
already  been  sent  in.  It  has  not  been  decided  by  tho  Corfioration 
that  the  abreete  shall  be  lighted  with  otoctricity.  That  will  iwo- 
bably  form  the  subjoci  of  future  canaldeMllon.  Tbe«oilaf  the 
light  to  the  coniumor  has  not  yet  been  fixed  Tb4  total  wet  of 
the  ivhcmo  will  bo  about  £4A.()()i)  The  "lie  of  tho  buildup  cost 
£K>,i'\  and  the  capltAl  outlay  on  lliu  buildings,  pl>nt>  imiwi, 
and  initallutlon  wlU  £•  about  £34,000  Or  £35,000. 

OnitdfOrd.— A  public  meeting  was  held  lost  week  to  consider 
tho  dntrabilily  oi  Introducing  the  eleotrio  lifcbc  Alderman  J. 
Uason,  J. P.,  who  preeidecl,  said  that  he  had  hoped  that  •betrio 
lighting  would  ha*e  been  introduced  hj  tht  Cwporatiea,  ud  the 
^ueslioa  was  referred  for  the  cMisJdonition  of  a  ^«winn|(^*^     j^^ 
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txpnaiM,  liowBver,  aocanliiuE  to  Uieir  r«»or(i  would  have  b««o  ao 
enoriDOUi  thni  li«  did  not  Ibiiik  tb«  ftublic  woulii  havo  iipproved  of 
the  Corinrftlloii  iiicutrin);  it  — he  boli«>'Hl  it  wnn  jCSO.OOO,  or  nomO' 
thini;  of  lli*t  kiniJ  ;  and  he  did  not  think  that  tbc  Ciir|]OrKtiaD 
wouEl  ill  thr-  prevent  potitian  of  offiiini  have  boon  joiLificd  in  KOintt 
to  Anything  uko  thai  oxpcndiluto.  Mr.  Sidney  Sliiup  (who  wu 
oalled  on  by  Iho  citalmiant  mid  that  bli«  objoot  o(  lb«  uiMtlnK  waa 
toiotorest  thomin  llwMl*bli«biiienlotaDeleolrioily«u[>ply*l«lion. 
Tho  coot  of  a  nrovUfonal  ord«r  wu  from  £150  to  £■!»)— ib  variad 
aecordlnfc  lo  wti«i.li«r  there  wai  any  oppcuitiiin  or  not  -  but  one  mutt 
bo  pra)i«r(i1  to  (^  to  tlie  lattor  ■um  it  necoaary.  The  formation 
of  a  R.i-i>|iiiiiy  would  probably  coat  anothor  £I.Vi.  and  the  object 
tlivy  Ijnd  ill  view  that  svoninfc  wan  cli*  ^'rovliirin  of  thft  £400  with 
the  iillininto  proancct  ol  forminfr  a  Onildfoiil  RlodrlrUy  Supply 
Company.  Ho  did  not  Me  wliy  a  coui|)8n)'  in  Gtiildfool,  wliiob 
Iiaa  a  r^iygotid  buiIn«M  «entre.  (hould  not  puy  dividends  as  woll 
uconi{ianl(M  M  which  he  tofetred.  Ho  had  niated  at  a  prcvioua 
meeciui:  thai  a  >um  of  £10.000,  fou({hIy.  woulil  be  re(;uired  for  the 
•rcMion  of  ■  vtalion  for  4,000  S-c.p.  lamp*.  Ho  had  beon  told  unco 
t^t  thai  poMibly  wan  lathar a1are««iiin  to  ralnetoranawundor' 
I'  tllitii^  [f  tl>at  woro  M,  ihov  wouiiJ  be  oonunt  n-lth  a  atatlon  o( 
uw coiKiciiy.  bot  the  reaaou  he  enj^vMted  the  above  number  waie 
to  be  prc|iari!i)  for«xt*naionB  in  Iho  future.  It  woe  dteiroblfi,  whote 
[>o*«ibln,  tliHt  the  buildingi  and  the  mains  ihould  be  mode 
with  11  view  to  the  fatnro,  tbouKh  ihe  other  plant  could  bo 
added  to  scconlinK  to  Che  mjuiiomonta,  lie  thoii|{ht 
that  Mitwe  who  wore  nlltinf'  to  put  their  money  dowrk 
for  obtaintnif  the  parliatjientjiry  [jowere  should  be  entitled 
lo  remuiionttiJin  In  iiioporlion  to  the  rtak  they  ran,  and  foundera' 
•hares  m  oro  probnbly  the  boat  way  to  meet  that.  After 
■  dividond  of  G  per  (.<pnt,  had  been  paid  on  the  ordinary  aharea. 
foonditrR'  HlmriM  nioiild  tjite  a  ooitJiin  proportion  of  the  rout  of  the 
proflu.  Mr.  Sharp  pointed  out  that,  In  addition  lo  the  electricity 
recjuiiod  (or  lightina  pui-jxitnw,  ii  would  no  doubt  lio  a  |{i'eat 
•dvaotoKe  in  many  ^aciv  an  a  inotlTe  (io«et.  for  which  it  uonhl 
be  niied  very  econotnioalty.  If  the  appliuatiuii  for  a  provisional 
order  wan  not  proceedod  with  inimediai<<lv  it  would  hare  to  be 
poatDOncd  for  a  rear,  and,  therefore,  if  po««iblo,  nomothinfi  definite 
abould  be  doue  UiaC  evenitiK  lowarda  eniurlnf;  that  the  appliontlon 
to  lh«  Boani  of  Trade  Khould  be  carried  throneh  CoundUor 
Salabuijr  *aid  that  coroe  lime  or  other  there  wm  bound  to  be  an 
•leotric  lighlins  ooiDpany  in  Guildford,  and  he  hvl  not  the 
•lighteu  doabl  but  that  if  a  company  were  titarted  it  would  pay, 
becauio  ho  wag  (juiie  certnin  that  the  majority  of  the  tradwmeo, 
aflor  thoy  wiw  the  advantoiio  o(  the  olectric  light,  would  become 
parchaaerK  of  it.  If  a  provisional  order  wore  once  obtained,  ho  did 
not  b«lie>'e  thero  would  be  much  dlfUoulty  in  floating  a  oornj)itny. 
With  tJie  Tiow  of  t«#tin^  the  opinion  of  Uie  meeting,  Mr.  C. 
Uolden  nropowd,  and  Mr.  A.  b'.  Aaher  woonded,  a  reiotutioQ  In 
tavoar  of  eleotrio  lighting  being  introduced  into  th«  town,  and  thie 
«••  OKrried.  A  oommittee  wm  then  formed  to  further  pnnnote  the 
■dhame. 


PROVISIONAL  PATENTS.  1893. 


3I6IQ. 
SlffiH. 


NoveiiiiER  III. 
SI3!ii>.  iBiprotrciBonla  In  elaolrlokl  atCDMlUDB.  reoordlitc.  knd 

detocttOK  ap[»rAtu*.      Thoiiiim  Davis  and  Rduaid  Ilavl*, 

|y"jn!  >I.i*>-t.  Lt>'».i1"POoI 
'JISIKJ.  Improved  mooDa  of  obtalnliiK  eloetrloal  oontaoli.  dia* 

caiiBeodaaa.   and   tcvamlag    oarroDt*    for    opera Udk 

aleolMeal  Indleatore  ar  dsaala.      Hii^h  K-^id,  Itolmont, 

8print;hiirn.  Gl.t-j-ow.      (l-'otn|jletB  ■iicoKiuMiOn.) 
Slow,  a  method  Bad  •pparala*  far  Hid  productloo  ot  tight  by 

etecuie  ajid  aloclromaKootlo  eaollLatlose  and    vlbra- 

tlosa        Alftwt      Krnc     UpwHtil,     150,      Holluiiil  -  toxd, 

Konninston,   Liiidon- 
An  elootre  depoelt  ef  tlDo,     Jo*oph  Klxon,  St.   John'i- 

ti[imr<?,  Cldrkvtiu'dl,  London, 
Improvemonta  in  or  oonnootod  irlth  *leotrte«l  iMrac* 

kklMtlaa.     I'Mwin   Au]fn«tiii<   McLaahlon,   II,  Fiirnlral' 

•trcol,  Holhurn,  London, 
31438.  Imprevementa  lo  toleKrapky.     Patiiek  Bernard  Dohuiy. 

'24.     Soul.hAiii|)ton  biilUllnjfa,     rhanooiydnnc,      I^ondon. 

iroTOpUt<*  n|io<'irlcHtiun  I 
31629,  ImprovemoDiB    in    oablo   )ui4    eabtuurUie    telegrnpli)'. 

Caulck    Deriinrd    llolnny.    'H,    Southampton  biii Id inga, 

Chancery- hi i>«,   Ixindon.     (Complete  iipei:in(<aiiioii-) 
SISSO,  tmproreiDonU  la  telearrapliT.     Patrick  Bernard  Dolany, 

"M.    Sootlininpton  -  biiilihiij;*.    Chancery  -lane,    London. 

(Conijiletu  s]ie(.M]lcj4tii->ii.)  - 

S1631.  trnprovemeela  In  eleetrelyaU  and  tn  apparatai  there- 
for.     Wlllium  Hay  Culdwoll,  34,  Southampton  buiidiogB, 

Cbanontj-laiin,  I,ondoii. 
2I63T.  An  antomatle  aleotrle  alsBal  for  tramwara  and  the  like. 

Hear)'  Oakdon   I^'inhor  and   William  Walter  rhillip*.  33. 

Soothampton-buildiutte,  Chancery  lane,  London. 

NuSLKUtK    14. 

9ITU.  tmproTed  etaetrte  exehnnge  ayltoma   with  iLppar»ttt* 
tliarefor,  applienbla  alao  for  tetopaphio  and  eleetrle 
typewrlllos    poipeaM.       Hainuul     DiukinNOn     V,'itl<)iiiiH 
Moodineh   Houae,   dytha    Park,    Nuw|i<)rt,    Munim»i>  . 
ah  ire. 

lllilB.  tMprereH«Dta    In    the    nasaa    o<   prodnelni    eleetHe 
Jamet  Clegg,  BramptoD,  Weal  Norwood,  London, 


HTH.  iBtproratBOKla  U   dimnnft-alMrtrto   mMbines      Datid 
Henr^   Wileon,  32),  High  Holbora,  Undon.      <CampIeM 

Rpeoitioattoii.) 

XOVKMBIR    15, 

S15IS.  ImiiTovDnBDie     In    eleeirleal    meniu    ef    advertlalng. 

Alfred    Itini'   Upward,   l.W.    Hoi  land -road,   Kensington, 
London. 
3ISS0.  Impravemenu  In    Tettnm«t*M.      Henri  Adrien   Subw, 
4,  South  atroot,  Finnbury,  bindon.     (Compleie  ipeoifion- 

tiun.  I 

NovtMBi.'n  Ifl. 
219.12.  Improvementa  In  eleetiM  eKar'Ushtan  tuid  aonlegoa* 

ebjceta.      FilMrkli    Wilhelm    Schindler.    433,    Stfnnd. 

1.0T>doii. 
310^1.  Imprevaaienu      In     eleotiieal      eooklt^t     npfftluteen. 

Funinoh   Wilhfllni  Schindlor,   iXl.  Btraod.  Londoit. 
dims,  Itni>r<ivom*nta  lu   and  relatloB  to  eleetrlo   Inoipa   Aw 

bloyclca  aua  aimliar  vobi-lca.     llenty  Harris  lAke,  4S, 

;;«uiliHn>pton-Liulldttii>«,  Clinnoc-ty-Une.  London.   1(.:eor)(D 

Mayr,  Uiiiieil  Stntee) 

SoviMrjui   IT. 
21900.  An  luprored  olontrieal  drop  lodloalor,      Bbencxec  Bwl, 

Itii,  lli^hlield  road,  Seoley,  Mnnchi»ter. 
33027.  IiB prove moata  to  etoetrle  laatrnment  proteotera    Henry 

iic<i"oii.  Ill,  (ilciBler  rori'l,  HrighWjii 
33I).TO.  A  motliod  of  applying  cloelrtclty  to  the  ine«li*nlaiB  of 

lllkta  for  llftitlisaaia.  buoya  beaeena,   antt  tno  Uka, 

Henri  Mnrie  Hubert.  Cointe  l>elainxrr«,  -JH,  Sauttiampl«a- 

buildinya.  Ciiaiicory  Une.  London. 
33093.  Impr.venieate     In     aooamnlator     bitteiMi       lieorKei 

Itcnt'   Blot.    -Zs    Sutitliiimplvri  l»iildiii|,'a,    rhnnoety  lane, 

Ijjndon. 
33U3<I.   Improvementa  In  or  oonneotod  with  ao-OkUed   'drj" 

eteotrelytea  (or  aaoondary  battorlea.     Villoioy  Coniey 

Doubleday.  77.  Chancery, lane.  London.     (Max  SiMnmonn, 

(litriimiiy.  I 

Snu.Mur.H  IS. 
3207r>,   tmprevemoDta    In    eleeirle    fnmaoee    far    weldlnc    «r 

haatliiK  metaJa.     Charle*   Frederick  I'arkineon  and  Uio 

Lniicn-ier    Hailviiiy     Citrrlngo    and    Wa(tf[on    t'omjiftiiy, 

Limileil.  H,  Bdiikulrcct.  M»neh«t«r, 
3-2099.  Oempouad   iitatea  far  otohlDK  parpoaen.  eosaUilBC  of 

sine    electrteally    platod    with    copper    or    the    like. 

Ilermniin   Beinett.  SH.  AleiHiidor-Mnuac,  Rorlln. 
23131,  Improvomeiila    In    awUehcB    tor     oontrollloB    eleetrlo 

etuiont  oiroutta  In  parallel  aapply  lyBtomB      William 

l,*wrie,  iSS,  Strand.  LondoD.     (foinplcl*  »iiMiftCB*.wn-J 


SPECIFICATIONS  PUBLISHED. 


o(    haloien     eoapeanda. 
FitcUentld.     (Soonnd 


isni 

Beotrolytle    dooempoaltloa 
Kellfiec.      i..4coriiid  edition  i 
9799,  Bloolrolyata  of  alkaline  ehlorlde* 
edition,  I 
■leetrle  battery  apparAlne      l^'ro^-att. 
BaotiryUiK  BliematlnK  onrreata.     Pollak. 
Heamrlne  oleutrlolty,     ttumphreyi  anil  Frieee  (iroeae. 
■laetrto  aoaumolator*.    Thi'iyc  and  ObluMor. 
TolephoBB  eUenlts.     AndorH  and  Kottyon. 
Bleotiio  me  tare,     8cotl. 
3t5S9.  Dynamo  eleotrio  maohiuerr,     Spenoe  and  other*. 
33l>7-'>.  SlootTle  BWltebea.     Itaworth. 
■23SV2.  Telopbeny.     Huliu  and  l,obIane. 

1S9.1, 
SlU,  MoaaDTtnx     and     leeordlag     olcotrle     onrrontfl 

(Wofclon.) 
17(>4(i.  Telopheoe  awltok.      Nets. 
1817".  aieotrloal  coBlaeta,     Kav-oitli. 
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'joeio, 

21602, 
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(^beriDji  Crou  and  Strand    ..  .^ ,„„, 

City  of  London   

—  Pref. 

Eleetrie  CnuBirueilon 

tlouse.to  Houn       

lodU  VLaiihct.  Gutia  FbtoIi*  k  Telegraph  Co, 

LiTtrpool  Eleotrio  ^pplj^     •»• ...... 
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National  TeleiihoD) ■.....■  i— ■ 

St.  Jimeg',  Pref..... ^ 

Swan  United    » 

WMiminiter  Eleetrh » —. 
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Fire  Alarms. — A  now  type  o(  fir«  alarm  haa  been 
devised  by  a  memlier  of  the  Cardiff  |ioUce  force. 

Queen's  Hall. — Tbit  ball,  utuated  in  the  Wcsvend  and 
0{)oiicd  tho  other  day,  ia  lighted  throughout  by  electricity. 

Shipley. — The  Local  Board  have  decided  to  apply  to 
the  Board  of  Trade  for  lanction  to  borrow  money  to  acquire 
the  tramways. 

Solentiflo  Toys. — Mr.  James  Swinburne  diicoureed  to 
an  audience  at  Victoria  TKIl  laat  week  on  the  scientific 
aspect  of  penny  street  loy^. 

The  Brigbtott'Rottlngrdetui  R&llway. — The  share 
list  of  the  Brighton  and  Rottingdoan  Seashore  Electric 
Tnimrood  Company  was  closed  yesterday. 

Aooident. — On  Saturday,  whilst  William  Miugrave 
was  attending  to  the  electric  light  plant  at  West  llaxtle- 
pool,  be  was  caught  by  the  machinery  and  kilted. 

Book  ReoeiTOd. — We  have  received  for  review  copy 
of  ■'  Helical  Gears  :  A  Practical  Treatise,"  by  "  A  Foreman 
Patternmaker,"  and  published  by  Uaasrs.  Whittaker 
and  Co. 

Supply  and  HeasoremeDt.  —  Prof.  Silvanus  P. 
Thompson,  F.RS.,  has  delivered  a  lecture  itt  the  Victoria 
Itooma,   Bristol,   on    tbe   "  Sup[>ly   and    Measurement  of 

Electricity." 

OMtaary.— The  death  is  announced  of  Mr.  Joseph 
Heywood,  who  was  (or  41  years  lecture-asststanl  and 
Steward  of  the  chemical   laboratories  at  Owens  College, 

Manchester. 

PerBoaal. — We  are  informed  that  Industries  and  Iron 
baa  lost  the  services  of  Mr.  James  Swinburne  as  electrical 
editor,  but  that  this  gentleman  will  remuD  a  contributor 
to  tliat  journal. 

Foremen  Engineers —The  annual  dinner  of  the 
Newcastle  and  i>iatrict  Association  of  Foremen  Engineers 
and  Mechanical  Draughtsmen  bos  been  held  in  tho  County 
Uotel,  Newcastle. 

"  Not  an  InJou." — One  of  the  speakers  during  the 
discussion  at  the  Institution  laat  week  declareil  that,  as  he 
was  not  a  wild  Indian,  he  would  not  call  Niagara,  "  Nee-^- 
gabna,"  but  Ni  aR-ara. 

UffhtsUp  CommanicatiOB. — Telephonic  communi- 
cation between  tho  Ountleut  li^hubip  and  tbe  coastKUard 
Btationn  at  Harwich,  Walton  on  tho  Naifo,  and  Clacton-on- 
S«a  has  been  completed. 

Tho  Asores  Cabl*. — The  Eastern  Telegraph  Company 
announce  that  telctcra|)bic  communicatioii  has  been  estab- 
lished between  the  company's  station  at  Lisbon  and  the 
Island  of  Graciosa,  in  the  Aitorea. 

The  New  Maoritiaa  Cable. — The   new  cable  con 
necting  Mauritiiu  and  the  Seychelles  with  Zanzibar,  and 
thus  with  Europe,  was  inaugurated  on  the  21>th  ult,  by  the 
governor.  Sir  Hnbert  Jorningbam. 

City  UghtinK. — A  corres[>ondent  asks  in  a  City  paper 
for  an  explanation  o(  the  cause  oi  the  extinction  on  Friday 
last,  for  30  minutes,  of  the  incandescent  lamps  used  in 
private  installations  in  Moorgat& street. 

Society  of  engineers. — Tbe  nert  ordinary  mooting 
o(  ibis  society  will  be  bald  at  tbe  Town  Hall,  Westminster, 
CD  Monday.  A  paper  will  be  read  on  "  Some  Practical 
Examples  of  Blasting,"  by  Mr.  Perry  F.  Nursoy. 

**  Don't  Read  This." — "  Do  you  know,"  asked  I'homme 
UrrifAf  (not  I'mfani  ttrrMe  this  time)  as  he  entered  our  office 


the  other  day,  "  why  arc  lamp  trimmers  ue  so  courteouet 
"  No,"  was  the  rua[)oiise.   "  Because,"  he  replied,  "  they  are 
po-lite  men." 

TransmiHalon  of  Power.— ^reral  new  schemes  are 

undur  coil  i^ido  ration  for  tliu  electrioal  trans  mission  of  power 
from  distant  parts  to  Milan.  The  Societa  Italiaiia  per  le 
Condotte  d'Aciiua  is  now  transmitting  1,000  h.p.  from 
Tivoli  to  Milan. 

Power  Station  v.  Central  Station. — Tbe  general 
term  o(  "  central  station  "  is  rather  ambiguous.  Prof.  S. 
Thompson  suggests  that "  power  station,"aB  adopted  by  Prof. 
Porbesi  in  bis  jjajwr  concerning  Niagara,  is  decidedly 
better,  tbe  words  "central  stution"being  rather  misleading. 

Society  of  Arts.— On  Monday,  at  8  p.m,,  the  second 
Cantor  lecture  on  "  The  Art  of  Book  and  NowsiKiiier  Illus- 
tration," by  Mr.  Henry  Blackburn,  will  be  delivered.  On 
Wednesday,  at  8  p.m.,  a  paper  will  be  read  by  Mr.  Frederic 
Villiers  on  "  An  Artist's  View  of  Chicago  and  the  World's 
Fair." 

Industrial    AppUoations    of     Eleotrlidty. — Tbe 

coui-sc  of  public  lectures  which  are  given  annually  at  tbe 
Conservatoire  de«  Arts  et  Metiers  in  Paris  has  just  com- 
menced for  the  current  year.  M.  Marcel  Doprez  lectorea 
every  Monday  and  Thursday  on  tbe  industrial  applicatioBB 
of  electricity. 

The  Decimal  System. — The  Leeds  Chamber  of 
Commerce  have  resolved,  in  view  of  the  expected 
discussion  at  the  coming  conference  in  London, 
to  recommend  tbe  adoption  of  a  metrical  system  of 
weights  and  measures,  and  that  the  pound  sterling  should 
be  taken  as  tbe  unit. 

Stadents  of  tho  Institution. — A  meeting  of  the 
students  of  the  Institution  of  Electrical  Engineers  will  be 
held  this  (Friday)  evening  at  28,  Victoria-street,  West- 
minster, A  paper  on  the  following  will  be  read  ;  "The 
Mechanical  Testing  of  EtecLro- Deposited  Film*  of  Metal," 
by  Mr.  Arnold  Phdlip. 

Dynamo-Eleotiio  Machines. — The  second  edition  in  | 
French  of  I'lof .  S.  P,  Thonijwon's  book,  "  Trait"'^  Theorique 
ot  Pratifiuo  dos  Machinoit  DynamoElouLriftues,"  has  joat 
been  isaued  by  Messrs.  Baudry  und  Co.,  19,  Rue  dea  Saints- 
Pi-res,  Paris.  The  work  has  been  translated  and  ailaptcd 
from  tho  fourth  English  edition. 

Colliery  Managers. —A  meeting  of  the  AssociatioD  of 
Colliery  Managers  look  place  on  Saturday  in  Edinburgh, 
the  president,  Mr.  William  Roy,  llolytown,  in  tlie  chair. 
The  discussion  on  Mr.  Weir's  jKi^tor  on  "  The  Application 
of  Electricity  to  the  Development  of  Dip  Workings  and 
other  Purposes,"  was  resumed  and  closed." 

Traction  at  Croydon, — An  important  movement  has 
been  started  by  tho  Corporation,  who  arc  seeking  powers  to 
construct  tnimwayt  in  tbe  lioroitgh  to  be  worked  by  animal 
or  mechanical  power.  The  Corporation  have  had  facilities 
for  judging  the  advantages  of  mocbanicil  traction,  and 
electrical  engineers  should  lake  a  "  stitch  in  time." 

Tho  Institution. -^The  annual  general  meeting  will  be 
held  at  2S,  Great  George^treet,  Westminster,  S.W.,  on 
Thursday,  the  14th  inst  The  annual  report  of  theCoUitcJl 
will  bo  presented,  and  the  election  of  Council  and  officen 
for  the  year  1891  will  take  place.  "  The  Electrical  Trans- 
mission of  Power  from  Niagara  Falls "  will  be  further 
discussed. 

The  Stopping  of  Trolley  Cars. — A  Bocboster  (CS.) 
man  has  devised  a  plan  by  which  a  trolley  street  oar  cau 
be  stopped  almost  instantaneously,  or  wiihin  a  space  of 
3(1.,  while  the  cor  is  going  at  full  speed.     As  be  omits. 


howcrer,  adds  the  Bailvat/  ^mciu,  o(  Chicago,  to  provide 
(or  stopping  the  passengers,  it  is  only  fair  to  presume  they 
will  object. 

Elleson  Ootnpaay  v.  The  Earl  of  Galloway- — 
With  referonce  to  this  case,  whiah  wu  reported  in  our 
laal  Jasufl,  Mr,  Wation  Smith,  editor  of  the  Jmrmi  of  Ifif 
Soadgo/  Chtmical  IndiiMry,  write*  that  ho  t«  uot  the  person 
bearing  the  nioie  o(  "W;tt«oa  Smith"  who  figured  in  thut 
case,  and  that  they  are  not  connected  by  any  bond  of 
relationship. 

Private  Bill  LesislAtion.— The  time  for  giving 
DOtioe  in  the  LoiuIm  Oa:ttte  of  all  English  and  W<jl«h 
Private  Bill  legislation  for  next  Rouion  expired  on  Tuesday, 
when  notice  hml  bean  given  of  \5i  Bills.  Two  of  Lheae 
Bills  are  promoted  by  the  Central  London  Kiiilway  Com- 
pany, and  the  Charing  Crou  and  Hampstead  Kleclric 
Bail  way  Com  [tuny. 

Royal  InsUtntion.  —The  annual  course  of  lectures  for 
children  will  this  Christmas  be  delivered  by  Prof.  James 
Dewar,  F.K.S.  The  subject  will  bo  "  Air— Gaseona  and 
Ijqnid,"  and  the  first  lecture  will  be  delivered  in  the 
tlieatre  of  tbo  Royal  Inxtiliition  on  Thuniilay,  December  38. 
Tbe  next  general  monthly  meeting  of  the  members  will  take 
place  on  Monday  nezl. 

Tbe  Attack  oo  Oas. — The  agitation  in  North  London 
against  tbo  high  price  charged  (or  gas  is  still  proceeding. 
Mr.  J.  Ruwiandsi,  M.P.,  who  delivered  an  address  on  the 
subject  on  Tuesday  evening,  snid  that  the  electric  light 
would  aooD  become  more  used,  and  tbftu  tbe  gas  com|»iniea 
would  be  at  a  discount.  Hammer  away,  ye  finsburyltes, 
but  go  in  for  electricity. 

Xxtalblttoii  of  InvoDtiODS.  —  An  internutlonal 
exhibition  of  inventionn,  under  the  auspices  of  tlie  Society 
of  loduatry  of  Copenhagen,  which  is  to  be  opened  on  tbe 
5th  January  next,  will  consist  of  models  and  specimens 
and  illustraiinns  of  inventions  of  interoit  to  Sc-indin^ivia. 
Meura.  W.  P.  Thompson  and  Co.,  6,  Lord-street,  Liverpool, 
have  the  matter  in  hand. 

Stoering  BaUoona. — In  connection  with  the  revolu- 
tion proceeding  in  Brnxjl,  it  is  stated  that  a  great  balloon 
has  been  constructed  for  operation  against  the  insurgent 
fleet,  and  that  a  quantity  of  bombs  bus  been  prepamd  for 
iU  special  use.  The  balloon  is  said  to  be  equip|ted  with  an 
electric  motor,  which,  it  is  stated,  will  steer  the  balloon 
[wrfectly.  We  have  board  of  this  before,  and  shall  no 
doubt  again. 

"Venus"  Inoandosoeat  Lamps. — Wc  note  that  Mr. 
Q,  Straus,  who  has  occnpied  temporary  olGcQS  at  158, 
Strand,  W.C.,  has  now  removed  to  more  commodious 
offices  at  130,  Queen  Vi c tori )i  street,  E.C.,  where  ho  has 
on  view  a  large  assortment  of  "Venus"  incandescent 
lamps.  It  i*  claimed  for  the  "  Venua  "  lamp  that  its  life 
and  efBcienoy  are  uniuqnissed,  whilst  at  the  same  Lime  tlie 
prioaa  are  low. 

Traction  at  Uoreoambe. — Tbe  chairman  of  the 
Horecambe  Tramways  Company,  in  reply  to  a  questioD 
put  on  Wednesday  by  a  shareholder,  as  to  the  advisability 
of  adopting  electricity  as  the  motive  power,  replied  that 
at  present  thia  was  impracticable,  tbe  local  authorities 
objecting  to  the  overhead  system,  and  tbe  cost  of  carrying 
and  charging  accumulators  being  at  the  present  Lime  less 
economical  than  horse  traction. 

Ligbts  In  Loob  Fyne. — lu  answer  to  Mr.  Macfarlane, 
Mr.  Mundella  rotuarlcod  in  the  House  of  Commons  a  fow 
days  ago  that  the  Board  of  Trade  have  no  power  of  initia- 
tioD  in  the  establishment  of  lights,  and  that  their  duty  is 
confined  to  sanctioning  or  refusing  applications  submitted 
to  them  by  the  general  lighthouse  aulh<'riti«s.    Tbo  Com- 
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min«ionera  of  Norlfaern  Ligbtbooees  faavo  at  imMnt 
large  and  costly  works  in  hand. 
Tbe  "  Medio  at  Battery"  Company.  Umltod.— 

The  farther  hearing  of  the  charge  oi  fraudulent  conspiracy 
brought  against  Cornelius  Bennett  Harness,  managing 
director  of  the  "Medical  Battery"  Company,  Limited, 
James  M.  MeCully,  C.  B.  Hollier,  and  W.  li.  Sollmin 
(otherwise  Dudley  Towers)  was  resumed  by  Mr.  Uannsy 
at  the  Marlborougb'Streel  Police  Court  on  WeJnesd&y  and 
yesterday.  The  case  was  again  adjourned  unLii  to-day 
(Friday). 

Teleerrapblo  Addresses.— Mr.  Henry  Sell,  In  referenee 
to  his  projected  "  Directory  of  Registered  Telegnpbx 
Addresses,"  states  llut  he  has  now  received  the  whole  of  tW 
lisU  from  the  Post  OBice.  The  reply  to  the  Po«tma»t«r 
Q«neral's  query  as  to  whether  firms  would  consent  to  hit 
giving  him  their  various  registered  telegraphic  addreues 
has  been  all  but  unanimous  in  favour  of  the  publicity,  tfaj 
number  objecting  being  only  a  fow  hundreds  out  of  some 
4 0,000  persons  or  firms  appUed  to. 

Esu-tbqaakes  and  Cables.— On  Monday,  at 
London  Institution,  Llie  Hev.  H.  A.  Boys  delivered  a  le 
on  tbe  subject  of  earthquakes  in  the  Grecian  archipel 
Tbe  terrible  earthquake  on  the  souLli-wcsl  of  the  Morea  in 
1886  was  felt  at  Xante.  As  an  illusLraLion  of  the  CTUmblinf; 
efiocts  produced,  tbe  lecturer  remarked  that  the  submarine 
cables  from  the  ialand  wore  snappc^l,  and  that  when  the 
engineer*  came  to  relay  them  it  was  found  that  the  m^ 
bottom  was  from  400ft.  to  1,000ft.  lower  than  before.      ^| 

ItlRbtiog  Matl  Cars. — The  Gorman  Postal  Dop-irtmont 
has  recently  been  testing  the  practicability  of  lighting 
caret  with  incandescent  tights  instead  of  with  ga«. 
current  has  been  supplied  by  storage  batteries  of  a  caincity" 
suHiciont  to  keep  eight  lamps  of  12  c.p.,  each  burning 
brilliantly  and  steadily,  at  a  cost  of  jd.  a  tight  per  hour, 
against  an  expense  of  |d.  a  light  per  hour  when  ;iai  was 
used.  Thus  the  electric  light  seems  to  oOer  advantages 
from  an  economical  as  well  as  a  hygienic  point  of  view. 

Rectified  Corrents— The  Society  d'Eolairi4;e  «t 
Force  at  Paris  have  granted  a  license  for  the  Leblanc-Hatin 
patents  to  the  firm  of  MM.  Farcot.  The  latter  will  at 
once  commence  the  manufacture  of  apparatus  of  large 
powers  for  rectifying  alternate  currentt.  In  this  eonnse- 
tion  it  is  interesting  to  note  that  in  the  electric  light  works 
which  aroantbopointof  boingsUrtedat  Saint-Ouen  Epinay, 
it  is  intended  to  use  alternate  current  produced  at  Saint- 
Uiien  for  tbe  charging  of  accumulators  at  Epinay  by  t^^_ 
use  of  a  rectifier.  ^M 

Power  TransmiBsloa  to  Mocerata. — Tbia  Italian 
town  is  now  lighted  by  electricity,  the  current  being  trans- 
mitted a  distance  of  four  miles,  Water  i>owor  ia  used, 
there  being  two  Escher-Wyss  turbines  coupled  by  moans 
of  KalTai'd  couplings  to  two  Oerlikon  dynamos  giving  cut- 
rent  at  2,400  volts.  Tbe  conductors  are  carried  overhead, 
and  tbo  loss  on  the  line  is  300  volte,  the  pressure  of  tl)^_ 
current  on  reaching  Macerata  being  2.100  volt^.  A  [lorti^H 
of  the  current  is  used  for  public  incandescent  lighting  in 
series,  and  the  remainder  is  distributed  on  the  three-wit 
system. 

Seismology. — Hitherto,  tbe  prime  difficulty  of  soisme^ 
togiUa  has  boon  to  ascertain  the  exact  lime  at  which    an 
earthquake  shuck  strikes  a  given  locality,  the  data   beiuj 
even  within  an  area  of  not  many  yards,  often  very  ragi 
To  obviate  this  inaccuracy,  we  gather  from  L'ElHt 
as  quoted  in  Salurt,  that  Dr.  A.  Cancani,  of  the  Kooca  df 
Papa   Observatory,   has  devised    an    ingenious  etectrieal 
instrument.    This,  it  i4>pears,  consiats  of  a  chronometer, 
the  face  of  which  is  photographed  by  "  the  light  of 
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incandeflunt  Ump,  lighted  (nr  about  a  quarter  of  a  seconil 
by  s  current  establiahed  &iUomaticaily  by  the  shock." 

The  Antwerp  ExUbltloB. — AnmigeiuatitN  »i«  now 
in  pro}>resx  for  tbo  adequate  representation  of  Great 
Britain  anil  Ireland  at  the  furthcoming  international 
exhibition  at  Antnerp,  which  i»  to  be  opened  in  May  next. 
Tbo  exbibilion  incliidot  industrial.  tcientiGc,  and  artistic  pro- 
ductiant,  maritJaie,  Colonial  and  African  sociionR,  etc.  Th« 
(choma  ha*  received  the  approval  of  the  London  Chamber 
of  Commerce  and  the  Associated  Chambers,  and  a  pro- 
Rrammo  indicating  their  co-operattoo  will  ihortly  bo 
issued.  Meanwhile,  information  will  beaupplied  in  Loudon 
by  the  Cbamlter  of  Commerce. 

Traotion  at  L6edB.--The  HiRhway*  Committee  of 
the  City  Council,  on  Wednesday,  considered  the  subject  of 
applying  electricity  as  a  motive  power  on  the  tramwaye. 
This  undertaking  in  shortly  to  come  into  the  possession  by 
purchase  of  the  Corporation,  and  it  i«  thought  that 
opportunity  might  be  taken  of  the  change  to  introduce 
electricity  instead  of  horse  and  steam  power.  Mr. 
R.  Hatnmood  attended  the  commitleo  mcoting,  and  con- 
iarred  with  the  members  as  to  the  different  systems  in 
Oporation  throughout  England  and  other  countries.  Ue 
described  the  conduit  aystem  in  ti«e  in  Buda]>e«t,  and 
replied  to  numerous  quettion*  put  to  him  by  mum)>or« 
regarding  the  working  of  the  overhead  wire  system. 

"  Stattda.rd  Tables  for  Electric  Wiremen."— A 
copy  of  the  fourth  edition  of  "  SUndarJ  Tables  for 
Eiecliic  Wiremen,"  by  Mr.  C.  M,  Davis,  has  been  for- 
warded to  UN  by  the  W.  J.  Johnston  Comjwiy,  Limited, 
of  167-176,  Timus-biiilding,  Now  York.  In  addition  to 
tfiving  sundard  tables  (or  wiremen,  tbo  booklet  contains 
instruction*  for  wiremen  and  linesmen,  useful  formubu  and 
data,  and  the  latest  revisions  of  the  insurance  rnloa  of  the 
Under  writers' International  Klcctric  Association.  The  wiring 
tables  are  according  to  the  Brown  and  Sharpe  gauge,  and 
this,  combined  witli  the  fact  that  the  costs  are  given  in 
American  money,  render*  the  book  of  gi'^^i'i^^  value  to 
those  in  the  Unii;ed  ijtates  than  to  those  in  the  United 
Kingdom. 

The  OentriU  London  Railway. — As  mentioned  in 
om  last  issue,  a  Biil  will  be  introduced  into  Parliament 
nezt  session  to  extend  the  time  within  which  to  constniit 
the  Central  London  Railway  (authorised  in  1891)  from 
Shepherd's  Bush,  under  Uxbridgo-road,  Oxford -street, 
High  Holborn,  Cbeapside,  to  the  Mansion  House,  and 
subsequently  extended  in  1893  as  far  as  Liverpool -street 
Station.  The  time  for  taking  the  land  required  will,  if 
not  extended,  expire  next  year.  It  is  understood  that  the 
Bill  will  also  contain  cUusun  for  the  purpose  of  relieving 
tilB  company  from  the  payment  of  compensation  for  the 
BObioil  through  which  the  railway  will  piist,  which  was  a 
right  conceded  to  landowners,  after  great  opposition  on  the 
part  of  the  company,  by  a  committee  of  the  House  of 
Commons.  The  company  do  not  intend,  as  some  pajiors 
have  orronoously  stated,  to  work  the  line  by  some  power 
other  than  by  oloctricily. 

A  How  Polioe-Sisnal    System. — A  demonstration 

of  Davia'a  improved  signal  gytlcm  took  pUco  lait  week  in 

Liverpool.     The  invention  is  that  of  Mr.  Edward  Davis,  an 

Englishman  resident  for  some  years  in  America,  and  who 

there  gained  ex]>erience  under  some   of  the  best  firm*. 

Through  the  medium  of  a  metal  box  Gxed  at  any  point 

throu(;hout  the  city  a  system   of  communication  with  the 

head  office  can  be  estdbliafaed.     By  means  of  a  key,  with 

which  the  policeman  or  watchman  is  entrusted,  he  opens 

■    tbe  box,  and  should  be  want  to  bespeak  the  ierrico*  of  a 

I   putrol  waggon  or  ambulance,  or  raise  an  alarm  of  fire,  he 

I   hat  only  to  press  n  particular  knob  and  the  telegraph  wire 
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connecting  the  box  with  the  head  office  instantly  transmits 
the  message  to  its  destination.  Not  only  does  it  do  this, 
but  it  it  said  to  automatically  record  on  paper  the  time  at 
which  the  signal  was  received,  the  number  of  tbe  key  by 
which  tbe  box  was  opened,  and  that  of  the  box  itself, 
thereby  successfully  individualising  the  policeman  making 
tbe  signal  or  sending  the  message. 

ResalatiiiK  Clocks  by  Eleotrioity. — In  our  iuue 
of  the  6th  October  reference  wa«  made  to  an  improved 
system  of  regulating  clocks  by  electricity.  A  demonstra- 
tion of  tbo  method  was  given  last  week  by  the  Standard 
Electrical  Time-Keconiing  Comjrany,  Limited,  at  39, 
Victoria -street.  By  this  system  time- recorders  to  any 
number  can  be  governed  by  a  self -con  taineil  installation, 
and  every  station  clock  upon  a  railway  system  can  be  con- 
trolled, or  a  few  clocks  in  a  country  house  can  be  kept 
uniformly  correct  by  a  simple  battery.  The  receivers  are 
placed  in  circuit  with  the  regulator  clocks.  The  contact  is 
of  short  duration,  being  only  one-eighth  of  a  second,  but 
the  working  of  all  the  receivers  within  the  circuit  is  said  to 
be  perfect  and  their  synchronisation  absolute.  By  a  special 
arrangement,  the  movement  of  the  hands  of  all  the 
receivers  tjikea  place  before  the  complete  break  of  tbe 
current  in  the  regulator.  The  contact  is  made  in 
the  regulator  clock  every  half  minute,  the  current  winding 
up  the  main  tpring  simultaneously.  From  a  single  regulator 
clock  any  number  of  receiver  dials  can  be  worked. 

The  French  Cable  Sabstdy. — Now  that  New  South 
Wales  and  Queensland  are  being  twitted  all  round  with 
their  action  in  subsidising  the  first  section  of  the  French 
cable  from  Queensland  to  Canada,  says  the  Pall  MaU 
Ga:dU,  tbey  try  to  excuse  themselves  by  declaring  that 
tbey  are  committed  to  nothing  beyond  supporting  tbe  first 
section  of  tbe  cable  from  Australia  to  New  Caledonia. 
Tbis  contention  is  in  no  sense  borne  out  by  the  official  docu- 
cnente  which  embody  the  exacts  terms  of  the  arrangement 
between  the  colonic*  and  the  cable  company.  As  the  Sydney 
DaUy  TeUgraph  \m\A  it ;  "  We  (New  South  Wales)  are 
not  only  saddled  with  Queensland  in  a  joint  guar.intee  for 
a  period  of  30  years,  but  have  been  made  to  agree  that 
this  French  cable  '  shall  form  part  of  the  main  PaciBc 
cable  connecting  Queensland  with  Vancouver,  Sun  Fran- 
cisco, or  other  places  in  Noi  ih  America  as  may  hereafter 
be  determined ! ' "  Language  could  not  be  more  definite 
than  this,  and  the  engagements  entered  into  by  New 
South  Wales  and  Qiiueniland  will  ubviuualy,  in  spite  of 
their  optimistic  disclaimers,  seriously  hamper  them  in 
affording  assistance  to  an  all-British  cable  should  its  con- 
struolion  be  decideil  on,  as  the  result  of  Mr.  Sandford 
Fleming's  visit  to  Australia. 

The  Halifax  Fire. — We  stated  last  week  that  on  the 
23rd  Nov.a  serious  fire  occurred  at  the  electrical  engineering 
works   in   Square-road,   Halifax.     The   building  was  five 
storeys  high.     The  two   upper  storeys  were  tenanted   by 
tbe  Northern  Blluclric  Wire  and  Cable  Company,  Limited, 
and   there  were  in  these  rooms  many  valuable  machines, 
besides  large  quantities    of    wire.      Tbe   two  floors  next 
below  were  formerly  tenanted  by  Messrs.  Blakey,  Kmmott, 
and  Co.,  Limited,  electrical  engineers.     A  few  weeks  agai 
their  plant  was  sold  by  auction,  .ind   the  rooms  have  sines 
boon    empty.     On    the   first    floor    Mr.    Walter    Rmmott, 
electrical  engineer,  had   his  business,  and  bis  stock  com- 
prised lathe*,  electrical  machine*,  etc.     In  tbo  collar  the 
Mutual  F.lectric  Light  Company,  Limited,  had   their  plant  J 
for  supplying  electricity  to  shops  in  the  town.     This  plant 
included  live  largo  dynamos  and  three  engines,  the  whole 
having  been  jtut  down  at  a  cost  of  £3,000,    The  lire  brokt, 
out   shortly  after   midnight,  and   tbe   building  was  aoooi 
burned  down.    A  rough  estimate  of  the  damage  ia  £10,000 


or  £11,000,  which  is  all  covered  hy  insurance,  The  Eleetrio 
Wire  Conpany  an  insured  in  the  Uojal  Exchange  and 
Lancashire  Conipanlei,  while  Mr.  Walter  EmiDolt  is  tnRnreil 
in  Lb«  Kent  Insurance  Company.  The  Electric  Supply 
Companr  h&ro  their  plant  folly  insured  in  the  Scotch 
Alliance  Company.  As  a.  romlt  of  the  fire,  the  MutuM 
Electric  Light  CompaDy  are  unable  to  supply  light,  and 
trtdesnun  who  had  been  dependeoi  on  this  source  have 
been  obliged  to  resort  to  other  moans  for  illuminating  their 
premises. 

Sleotrlo  UghtlDg  Id  the  City.— Colonel  Haywood, 
the  unginuor  and  surveyor  to  the  City  CommiBsion  of 
Sewers,  has  recently  submitted  a  report,  to  which  reference 
was  made  in  a  previous  iasne,  ahowiriij;  the  fnihireH  of  the 
public  electric  lighting  in  the  City  which  occurred  durinfi 
tbe  half-year  ending  October  31,  and  the  occasions  on  which 
gas  has  been  used  in  subnitutinn.  He  stnlen  that  the 
returns  of  these  failures  wore  made  by  the  police.  The 
total  number  of  arc  lampi  in  use  up  to  the  present  time 
is  479.  The  number  of  gas  lamps  disused  but  maintained 
ready  for  lighting  is  1,319.  The  total  number  of  failures 
of  the  electric  lamps  during  the  half-year  was  301,  each 
lamp  being  counted  separately  nightly.  The  most 
s«rioas  failure  happened  on  May  7,  when  43  electric 
lampa  were  not  lighted  for  periods  varying  from  one 
hour  30  minutes  to  two  hours  ^i  minutes.  On  that 
occasion  the  gas  lamps  were  lighted.  The  excuse  was 
a  defectiTO  switch,  the  fault  in  which  was  not  discovered 
earlier  in  the  day.  The  majority  of  the  other  failures, 
however,  were  not  in  groups  or  for  long  periods  of  time, 
and  if  the  total  number  of  hours  the  lamps  failed  were 
divided  into  the  total  niunber  of  hours  that  the  whole  of 
the  electric  tights  were  burning  during  the  six  months,  ibe 
percentage  of  time  when  the  lamps  failed  was  but  small. 
The  479  arc  lamps  in  um  nightly  conteach  £36  per  annum, 
or  X13,4d4  in  all.  The  length  of  street  in  which  arc  lamps 
are  fixed  is  about  13  miles.  The  1,219  gas  lamps  which 
are  maintained  ready  for  lighting,  cost  annually  about 
£1,182.  The  fines  for  these  defects  in  lighting,  as  pre- 
•eiibed  by  the  contract  with  the  Commission,  has  been 
deducted  from  the  accounts  of  the  electric  lighting  company. 

A  Large  Bllae  Pnmp. — The  most  striking  piere  of 
machinery  in  the  mining  exhibit  of  the  General  Electric 
Company  at  the  recent  Chicago  Exhibition,  was  a  single- 
reduction  electric  pump  employed  to  furnish  a  head  of 
water  to  a  Pelton  wheel  in  the  exhibit  illustrating  the 
transmission  of  [wwerby  three-phase  currents.  This  pump 
ia  triplex  double  acting,  having  outside  [ucked  plungers, 
operated  by  moans  of  cross-heads  and  connectiog-rodi,  from 
an  extra  heavy  forgo!  steel  crankshaft.  It  was  designed 
for  mine  work.and  has  a  capacity  of  fiOO  gallons  per  minute 
against  6&0ft.  head.  The  plungers  are  of  bronze,  have  a 
diameter  of  r>|in.,and  are  18in.  stroke,  and  when  operating 
at  full  capacity  require  60  revolutions  of  the  crankshaft  per 
minute,  giving  a  plunger  speed  of  150ft.  The  cylinder*  and 
valve- chambers  are  mode  of  composition  melal  in  order  to 
resist  the  action  of  bad  mine  water.  The  pump  is  operated 
through  a  single  set  of  gears  by  a  siz-pole  7&-kilowatt 
motor,  making  27&  revolutions  per  minute.  This  necessi- 
tates a  rednetion  of  only  five  to  one  at  the  gears.  The 
design  of  the  pump  is,  in  many  respects,  novel.  Tlie 
arrangement  of  the  armature  shaft,  which  is  prolonged  over 
the  Ui|i  of  the  pump,  brings  the  motor  to  one  side  of  the 
pump  instead  of  in  front,  as  is  usually  the  case.  By  this 
meoni  a  great  saving  in  space  is  effected,  and  this  fact  is 
a  Batter  of  eonaiderable  importance  when  it  is  a  question 
of  installing  pumpe  in  the  undeiground  recesses  of  mines. 
The  pump  throughout  is  solidly,  subsUnLially,  and  extra 
heavily  constructed,  and   may  be  run  for  long  period* 
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without  cessation  at  its  full  rated  capscity.  An  eleetrio 
pump  of  efmilar  capacity  t"  this  b^is  been  for  some  time 
past  (iperaling  successfully  in  the  Calumet  and  Uecla  mine. 

Old   Students'   Associatioti.— The   report  for    the 
session  1893  93  of  the  Old  Ktudeuta'  Association  of  the 
City  and  Guilds  of  London  Institute  has  been  issued.     The 
report  states  that  during  the  year  the  following  meeUoge 
were  held;  theannual  dinner, a  dance,  two  smoking  concerts, 
addresses  by  the  president  (on  "Human  Dynamics")  and 
by  Mr.  Clinton  T.  Dent(an  "Mountaineering"),  and  pa{>era 
by  Messrs.  Brew  and  Ledger  ("  Central-Sutiou  Notes ") 
and  Mr.  Howard  Swan  {"The  Series  Systems  of  Learning 
Languages  ")■     The  association  baa  sustained  great  losses 
during  the  seasion  in  the  deaths  of  Mr.  U.  C.  Siundent,  <i-C., 
and  of  Mr.  Anthony  fieckenxaun.     The  committee  are  of 
opinion  that,  in  order  to  attain  a  larger  measure  of  success, 
the  association  should  be  so  developed  that  iu  operations 
do  not  conflict  with  those  of  other  boilies,  and  that  in  the 
future  greater  prominence  should  be  given  to  the  soci 
aspects  of  the  work.    The  committee  suggest,  therefor* 
that  the  association  should  be  worked  on  more  distinctl 
social  linos,  and  that  for  this    purpose    meeting  for  thi 
reading   of   scientific  [lapers   should   only   be  held   when' 
matter  arises  of  suificient  importance ;  that  three  regular 
meetings — viz.,  a  dinner,  a  eonversaxione,  and  a  smoking 
concert— be  held  in  each  session;  and  that  tbesabscription 
bo  made  a  nominal  one.      The  committee  state  tliat  the 
thanks  of  the  association  are  due  to  Mr.  Clinton  T.  Dent 
and  Mr.  T.  E.  Gatehouse  for  their  assislance  at  the  meetings, 
to  those  members  who  have  read  pa[>ers  or  otherwise  helped 
during  the  session,  and  to  the  authorities  at  the  Central 
Institution  and  Finsbury  Technical  College  for  the  use  of  the 
rooms.     Ageneral  meeting  will  be  held  on  Tuesday  nextat^— 
8  p.m.  at  the  Finsbury  Technical  College,  to  receive  thcfl 
annual  re|H)rt  and  balance-sheet  and  to  consider  the  schema" 
proposed  lor  the  future  working  of  the  O.S.A.     Mr.  LI.  U. 
Atkinson,  the   retiring   president,  will  give  on   address, 
entitled  "  A  Trip  to  Chicago." 

Technleal  Edaoatiea.— On  Monday,  Lord  Darby 
distributed,  at  the  Crewe  Mechanics'  Institution,  the  pri^ea 
and  certificates  awarded  upon  the  resulu  of  examinations 
by  the  Victoria  University,  the  Science  and  Art  Dqnrt- 
ment,  the  Union  of  Lancashire  and  Cheshire  Institutes,  the 
City  and  Guilds  of  Lonitoii  Institute,  and  the  Society  of 
Arts.  In  the  course  of  an  address,  the  Earl  of  Derby  said 
there  were  now  in  science  many  openings,  and  many  chances 
were  placed  in  the  way  of  those  who  desired  to  apply  them- 
selves practically  to  science,  of  acquiring  that  infennolioo 
and  teaching  upon  which  alone  in  these  days  sdealtSc 
progress  rested.  As  an  instance,  ho  mentioned  that  it 
was  in  comparatively  recent  years  tlut  magnetism  and 
electricity  had  become  subjects  of  practical  study,  or  formed 
a  part  of  our  daily  life.  Now  there  was  hardly  a  oqnare 
mile  of  the  country  which  did  not  owe  something  to  tele- 
graphy. There  was  not  a  sipiare  yard  of  the  great  railway 
system  with  which  Crewe  was  connected  that  could  be  worked 
under  present  conditiouswithouttlic  aid  of  electricity.  Mauy 
persons  betiovod,  as  bo  did,  that  we  were  only  at  the  opening 
of  the  dawn  of  greater  progress  in  that  respect-  The 
application  of  electricity  to  the  transmission  of  power  and 
its  diffusion  in  small  motors  were  nutters  whii^  ofllssted 
our  everyday  alTairs,  both  in  the  manufacture  and  eoodoct 
of  machinery  and  in  regard  to  those  ([uettion*  which  were 
pressing  themselves  to  the  front  nowadays.  For  his  own 
part  be  believed  that  those  who  now  would  take  up  the 
study  of  electricity  would  have  hereafter  brought  before 
them  probably  some  of  the  most  complex  and  at  the  seme 
time  the  most  interesting  problems  to  solve  that  were  to 
bo  fotind  in  any  other  branch  of  science.    They  had  yet 


nry  much  to  learn,  &t)d  there  were  gml  npenii^  in  th* 
future  for  Lhoae  of  quick  braio«  And  rcaily  faandi  in  Iho 
department  of  practical  (ciance.  It  might  not  Im  given  to 
everybody  in  that  room  to  achieve  siicb  triumphB  in 
mechanical  conRtniction  at  hi»  friend.  Mr.  Wchb,  or  hit 
predecessor,  Mr.  Karoabottom,  won,  but  BtiU  there  were 
many  jHirsona  in  Ehe  audience  nbo  would  yet  make  their 
mark  and  find  <uccc«a  by  persevering  industry,  by  their 
skill  in  science,  and  by  the  knowledge  which  thoy  had 
gained  at  that  institution. 

The  Ue go-Hera tal  Elootrio  Tramway. — Some 
time  ^o  we  referred  to  the  openin);  to  trallic  of  the  electric 
tramway  betweun  fii^ge  and  Horstnl  in  Balgium,  and  we 
DOW  give  from  IJKlteirieUii  of  the  25tb  November  lome 
particulars  concerning  this  line.  The  system  adopted  is 
the  overhead  trolley  method,  tba  return  being  formed  by 
the  rails  and  the  earth.  The  generating  station  contains 
two  multitubular  boilers  of  the  de  Naeyer  type  capable  of 
working  up  to  1201b.  pressure,  and  provided  with  feed- 
wator  heaters  and  Worthington  pump.  The  ite>m  i> 
■upplied  to  two  engines,  each  of  60  b.[x,  running  at 
130  revolutions  a  minute.  These  engines  are 
provided  with  variEible  regulators,  and  have  been 
made  by  the  Sooi^ti  Anonyme  "  le  Pbenix "  of  Qbent. 
Each  engine  drives  a  four-|>ole  dynamo  giving  100  amperes 
at  550  volts  when  driven  at  700  revolution*,  and  made  by 
the  Allgemeine  Elektricitiitu  Oesellschaft  of  Berlin.  The 
total  length  of  the  tine,  which  is  single  throughout,  and 
provided  with  three  loop;  for  crosnings  and  switches  at  each 
terminus,  is  nearly  two  miles,  and  it  ts  of  'Ift.  gauge. 
The  line  has  some  steep  gradients  and  stilT  curves. 
The  rails,  which  weigh  63lbs.  to  the  yard,  are  laid 
on  metallic  sleepers  with  the  interposition  of  ballast. 
Aa  far  as  the  electrical  connections  between  the  rails 
are  concerned,  two  galvanised  iron  wires,  6mm.  diameter, 
are  connected  to  the  rails  at  intervals  of  TfU  by  means  of 
pins  inserted  through  the  sleepers  and  the  rail.  Not 
content  with  this  arrangement,  eight  earth-plates  have 
been  placed  in  pits  at  a  depth  of  65ft.  in  the  ground.  The 
object  of  these  plates  is  to  equalise  the  potential  of  the 
rail  with  that  of  the  earth,  and  to  confine  any  leakage  to 
the  lower  pari*  of  the  soil  instvod  of  permitting  leakage 
ill  the  upper  part,  and  lherofor«  into  the  telephonic  ty^tcm, 
etc.  Notwithstanding  these  precautions  taken  to  eliminate 
any  disturbing  oBocte  in  telephone  working,  troubles 
have  arisen  which  huve  attracted  the  attention  of 
the  telegraph  and  telephone  service.  A  good  earth 
constitutes  an  excellent  condition  for  the  working  of 
s  tramway,  but  the  efficacy  and  the  excellence  of  the 
methods  applied  to  ensure  tlie  return  of  the  current 
through  the  earth  do  not  exempt  the  system  from  incon 
veniencos  inbcront  to  iM  own  constitution.  Tfio  phonomonj 
observed  at  LiAge  furniiib  another  proof  of  this  fact.  The 
overhead  conductor  is  carried  on  iron  standards  erected  at 
intervals  averaging  lOStt.  ;  these  standanis  alio  support 
two  feeders,  one  of  which  is  carried  one-quarter  oi  the 
length  of  the  tramway,  and  the  other  the  remaining  three- 
quarters.  These  feeders  are  rospoctivoly  of  33  square 
mlllimetree  in  section,  and  I  .^0  mm.  The  trolley 
wire  is  of  Montefiore  phosphor  bronEo  7mm.  iu 
diameter ;  it  is  carried  partly  on  brackets  attached 
to  the  poles,  and  is  jiartly  supported  by  steel 
transverse  wires.  With  regard  t«  the  rolling-stock, 
cooatructed  by  th«  SociAt^  Snint-Lronard,  of  Li^ge.  only 
Om  motor  la  fitted  to  each  car.  This  tygie  of  motor,  made 
hy  the  Oompagnie  Interuatiouale  d 'Electricity,  of  Lifr^e,  is 
of  35  b.p.  The  armature  shaft  is  prolonged,  the  prolongation 
being  provided  with  a  pinion  gearing  into  a  toothed  wheel 
■mogsd  on  the  oar  lule.  The  speed  of  the  motor  is  regulated 


by  means  of  a  rheostat  connected  with  tvro  contact  squares, 
opon  which  pass  two  brushes  in  connection  with  the  brushes 
of  the  motor.  The  initiative  in  this  enterprise  was  taken 
by  the  SocitStt^  des  Tramways  Li^geois  and  the  Oompagnie 
Internationale  d 'Electricity. 

The  Dangeroas  Working  Heat  of  Mild  Stael.— 

A  p.Tper  wiis  read  List  week  by  Mr.  J.  Nodder  before  the 
North  Kasi  Coast  Institution  of  Engineers  and  Sbipbnllilen 
on  "  The  Dangerous  Working  Heat  of  Mild  Steel,  and  the 
EITcctof  Annealing  and  Air  Cooling."    The  author  pointud 
out  that  the  more  general  use  of  Siemens- Martin  steel  fur 
boiler  purpose;  was  perh.-i|>s  limited  by  15  years.     The  most 
reliable  iTid  satisfactory  reaiilts  from  Siemens- Martin  mild 
steel  were  obtained  from  material  of  26  to  30  tons  tensile, 
and  not  less  than  20  per  cent,  elongation  in  8iu.,  the  dis- 
tinction between  high  and  low  tensiles  within  this  limit 
being  a  fallacy.     Steel  of  26  tons  tensile  or  30  tons  tensile 
could  be  produced  from  the  same  ingot  almost  at  the  will  of 
the  plate^roller,  certainly  without  any  variation  of  the 
chemical  con.itituents  of  the  material,  and  the  same  failures 
would  be  produced  by  mechanical  treatment  in  steel  plates 
anywhere  from  24  tons  tensile  strain  to  the  square  inch  to 
30  loos  per  square  inch.    Basic  and  Bessemer  steels  were 
subject  to  the  same  weaknesses,  though  Bessemer  steel  de- 
veloped fNult4  in  working  out  of  a  Ere  that  made  it  unsuitable 
(or  ^en6^al  boiler  work,  and  its  use  was  very  limited.  Basic 
steel,  if  made  on  the  open-hearth  system,  gave  very  similar 
results  to  Siemens- Martin  steel ;   but  practical  exjierience 
ha^  not  yat  (Ioveloi>ed  suSicient  confidence  in  its  use  as  a 
substitute  foe  Siemens  steel  iu  external  and  internal  Hanged 
boiler  work.   An  incioajcd  elongation,  say,  to  25  per  cent,  in 
Sin.  of  steel  30  tons  tensile  would  show  greater  ductility 
than  24  tons  tensile  with  only  20  per  cent,  elongation. 
This  was  a   point  th»t  is  gencinlly  overlooked,  a  demand 
being  made  for  a  lower  tensile  rather  than  an  increased 
elongation.     Similarly,   much  was  made  of  a.   "  Hanging 
test,"  but  the  only  reliable  teet  of  steel  was  that  obtaiued 
by  the  actual  measurement  of  the  force  applied  and  repro- 
sontcd  by  the  tons  tensile  and  the  percentage  of  elongation. 
Bending  tests — cold,  hot,  and  quenched — were  useful  aids, 
the  latter  especially,  but  unless  the  force  used  for  bending 
was  accurately  measureil  the  test  could  not  bo  tabulated,  and 
was  only  of  service  In  conjunction  with  the  tensile  testa. 
After  refeirring  to  tests  made  years  ago,  the  author  stated 
that  experiments  conducted  at  Messrs.  John  Brown  and 
Co.'s  works  in  1992  and  1803  would  place  the  dangerous 
heat  near  400deg. ;  that  Siemens  or   basic  stool    hammered 
at  that  temperature  rot,iined  all  the  britttenes.i  resulting 
from  that  dangerous  hut,  even  when  cold,  which  did  not 
appKir  in  experiments  made  iu  1881 ;  and  that  reheating 
without  "work"    would    re^torn   all    the    ductility    that 
previously  existed.     The  leautls  of  a  long  series  of  tests 
would  teach  that  the  heating  and  reheating  of  Siemens 
steel  made  little  or  no  dilTcrenco  to  the  structure  of  the 
material  when  cold,  providing  no  work  had  been  put  upon 
it  between  400deg,  and  GOOdeg.,  and  also  that  steel  might 
be  hammered  and  bent  cold  without  detriment.    Annealing 
was  another  of  the  vexed  questions  that  surrounded  steel, 
and  the  effect  of  air  cooling  had  been  the  basis  of  much 
theoriding  upon  the  causes  of  (ailed  furiuces,  tube  plates, 
etc.  The  result  of  experiments  to  which  ho  referred  proved 
that  air  cooling,  even  under  extreme  variations  of  tem|>era- 
ture,  could  make  no  appreciable  differenoe  to  this  class  of 
material.     The  same  could  not  be  said  of  water  cooling, 
and  a  comparison  of  tests  showed  a  marked  change,  and  an 
increase  of   10  tons  [lor  square  inch  tensile,  and  a  decrease 
of  51}  per  cent,  of  elongation,  after  heating  to  l,500deg. 
and  cooling  in  water  at  a  temperature   o(  COdeg.,  making 
the  material  quite  unfit  for  service  without  again  reheating. 


»._-'_        "1:7^      ,' 


510        THE  ELECTRICAL  ENGINEER.  BECEMBEK  1,  18W 


P.  J.  DOWN. 


Mr.  F.  J.  Down, 
F.C.S.,  M.I.E.E..  was 
born  at  BrJBtol.Somer- 
aetflhiro,  and  educated 
al  Mu;cieafield,  Sandy- 
crofl  Coll6.^e,  and 
Wieabaden.  From 

Sandycrod  College, 
Mr.  Down  went  to 
Oluigow,  and  bucame 
sjiprcnticod  to  Mcwirii. 
A.  and  W.  Smith,  of 
Uookfetreot,  goncral 
en^inoors  and  boiler- 
m^kor^.  After  his  time 
1VUB  (lilt  he  went  or«r 
t(i  Wieab;iden,  and 
there  studied  phyxjca, 
chemiittry,  etc.,  under 
Prof.  Newbaner  at  the 
Gfllebnled  laboratory  o!  Prof.  FreBenius.  On  hi«  rcliini 
to  Eoglaud  he  at  once  entered  the  cbetntcnl  works 
belongiDf;  to  Meaars.  Gharlea  Tennant  and  Co,  chomical 
Bianufacturen,  at  Uebbiirn-on-Tyne,  where  ho  remained 
about  five  years,  and  aft«rvrarda  left  there  to  carry 
otit,  on  behalf  of  tlie  Bkydon  Chemical  Company, 
iu  the  laboratory  and  iLft«rwiirdi  cm  a  commercial 
ale,  variout  now  procoiwes  being  tbcru  ititrodiiced. 
From  thor«  bo  cnmo  to  London,  and  at  tbu  works  ot 
the  Silicate  Pftint  Company,  of  Charlton,  Kent,  intro- 
bdnced  the  manufacture  on  a  large  bcaIc  of  siilpbide  of 
I  barium,  which  is  priocipally  used  for  the  making  of  thnir 
noD-poisODOUs  paints.  Beinj;  desirous  of  entering  into 
buuneas  in  Loudon,  throimb  mutual  friends  he  joined 
[Meun.  Lain)-  and  Wbartoo,  the  accredited  agents  of 
the  original  Swan  Com[)any,  on  Holborn- viaduct,  ibe  name 
of  the  tinu  becoming;  Lain^,  Wharton,  and  Down,  who,  an 
electric  light  enginoera  and  contractors,  have  already 
successfully  carried  out  a  very  large  number  of  electric  light 
and  power  inataliations.  This  firm  brought  from  America  the 
Thomson- Houston  system  of  electric  lighting,  now  so 
largely  naed  by  railway  comjianies,  central  stations,  and 
recently  chosen  for  the  lai^e  central  sUtion  for  the  lighting 
jOl  tbe  aast«rit  division  of  the  city  of  X^mdon.  This  system 
first  introducetl  into  England  at  the  Inventions 
Exhibition  in  1885,  where  it  created  great  interest,  and  was 
exclusively  employed  in  lighting  the  .\m<:rican  Exhibition 
in  1887,  the  Italian  Exhibition  in  188.^,  ^nd  the  erent 
Military  Exhibition  in  1S90.  Mr.  Down  b-a  always  boon 
a  most  energetic  member  of  the  firm,  and  has  won  a  wide 
circle  of  friends  id  the  industry  into  which  be  baa  thrown 
hlBlot 


SOHE  RECENT  DEVELOPMENTS  IN  ALTERNATING- 
CURRENT  MOTORS. 

UY  KUAS  H.    RIKS  AND  CORDON  J.  SCOTT. 

Amonj;  the  raont  inteiesting  and  valuable  features 
that  charact«ri*ed  the  work  of  tiic  Intemattonsl  Electrical 
Cungresii  recently  hold  iu  connection  with  the  World's 
Fuir  at  Chicago,  wore  the  remarks  miwle  by  many  of  the 
distinguinbod  delegates  present  upon  th<:  Hubjuct  of  the 
transmission  of  alternating  currents  am)  the  respective 
merits  ot  single  and  mnltipbaH  motors  for  power  distribu- 
tion. Although  opinions  wero  somewhat  divided  upon  this 
latter  question,  it  was  clearly  recognised  that  the  multiphase 
cystoma  at  present  available  were  merely  an  expeidient 
rendered  necessary  by  the  existing  state  of  the  art,  and 
that  the  advent  of  a  simple  and  efficient  self-etarlinK  sin/^le- 

Ebasfl  aiiemating- current  motor  would  at  once  establish  the 
ktter  as  the  standard  typo  for  nearly  all  classes  of  electrical 
power  distribution. 

In  the  ooum  of  sone  extended  eiporiracnt«  made  by  us 
upon  the  subjwt  recently  we  havo  discovciod  and  practi 
eillj  dsnotulrated  a  number  of  imporunt  facts,  which  in 
many  reepects  revolutionise  the  theories  that  electricians 


have  heretofore  held  and  have  been  accustomed  to  regard 
as  essential  principles  in  the  design  and  construction  of 
alternating-current  motors.  These  discoveries,  which 
promise  to  inaugurate  a  new  departure  in  alternating- motor 
construction,  have  shown  us  that  it  is  not  only  possible  to 
construct  self- starting,  non-synchronous,  allernating-currenl 
motors  of  any  desired  power  that  will  run  economically  on 
singlo-phase  circuits  of  any  commercial  frequency — such, 
for  example,  as  that  in  common  use  for  inoandeseont 
lighting — but  that  such  motors  will  be,  everything  con- 
sidered, far  more  olHcieiit,  both  electrically  and  mecbanieally. 
than  the  best  continuous-current  motors  yet  produced. 

The  difRculties  bitbcrlo  encountered  in  attempU  to  con- 
struct self-starting  variable-speed  motors  tntendod  for 
operation  on  ordinary  alternating  cun-ent  incandosceitt 
lighting  circuits,  have  apparently  boon  of  an  insurmouatablo 
nature.  With  the  exception  of  the  smaller  types  of  motor* 
developing  a  fraction  of  a  horse- power^such  as  those  used 
for  operating  small  ventilaliJig  fans,  where  economy  in  the 
use  of  current  has  been  considered  of  minor  im|wrtance, 
and  in  which  the  self-induction  in  the  energising  coils  and 
the  losses  in  the  magnetic  circuit  could  be  kept  reasonably 
small— all  attempts  to  produce  efHcient  motors  to  operate 
on  a  simple  two-wire  alternating  circuit,  without  the 
employment  of  more  or  less  complicated  auxiliary  sUrtJOg 
or  lag-cbanginu  devices,  have  thus  far  failed.  Even  two- 
phase  and  uolypbaae  motors  as  at  present  constructed, 
although  self-starting  under  light  loads,  require  for  their 
efficient  operation  not  only  a  low  frequency  that  unnocos- 
sarily  increases  the  sire  of  the  generating,  tianaforming, 
and  motor  apparatus,  and  which  renders  it  in  many  cases 
unsuitable  tor  lighting  purposes  (to  say  nothing  of  the  greater 
complexity  of  the  feeding  and  distributing  mains  which 
such  a  system  involves),  but  owing  to  the  groat  sacrifice  in 
electrical  and  mechanical  efficiency  when  their  normal  speed 
is  departed  from,  such  motors  cannot  compote  with  direct- 
current  motors  for  work  where  a  variable  speed  with 
maximum  torque  is  requisite — as,  for  example,  in  the  cue 
oi  electric  street  railways. 

Following  up  our  researches  in  the  altuiiiating- motor 
Held,  anil  with  the  view  of  |)roduciug  a  motor  of  simple 
construction  that  could  be  operated  on  any  of  the  com> 
mercial  alternating-current  circuitenowin  use  with  reasonable 
economy,  wo  built  a  number  of  experimental  motors  of 
various  types  and  aises,  embodying  some  of  the  results  of 
our  investigations.  Tlieae  motors  have  been  thoroughly 
tested  in  the  factory  of  the  Ities  Electric  Specialty  Com 
pany  at  Baltimore,  Md.,  and  the  results  obtained  have 
been  so  successful  that  we  are  aow  making  preparations  to 
build  alternating -current  motors  for  commercial  tues  that 
in  the  matter  of  etBciency,  simplicity,  weight,  adaptability, 
and  general  excellence  of  operation  will  compare  favourably 
with,  if  indeed  they  do  not  in  these  respects  surpass,  aU 
existing  types  of  electric  motors. 

Believing  that  the  remarkable  results  we  bare  already 
obtained  will  be  of  general  interest  at  this  time,  we  have 
thought  it  advisable  to  present  herewith  a  photograph  of 
one  of  the  single  phase  motors  built  and  used  by  us  in  some 
(if  01U-  experiments,  together  with  such  information  con- 
cerning its  operation  a*  we  are  at  liberty  to  disclose  at 
present 

The  motor  illustrated  has  a  capacity  of  1  b.p.,  am)  was 
designed  for  and  tested  on  an  ordinary  TiO-volt  alternating- 
current  incandescent  light  circuit,  having  a  frequency  of 
138  complete  cycles  per  second.  The  most  noticeable 
feature  is  its  extremely  small  blko  and  weight  for  a  motor 
of  its  output  and  efficiency.  The  total  height  of  this 
motor,  including  base,  is  2tin. ;  the  diameter  of  the  motor 
proper,  9in. ;  the  width  of  motor,  exclusive  of  end  plates 
containing  bearings,  5in. ;  the  total  length  of  armature 
shaft,  II  Jin. ;  while  the  total  weight  is  but  3&lb.,  of  which 
only  2lb.  are  copper, 

Actual  brake  measurements  were  made  upon  this  motor, 
while  the  same  was  running  at  various  speeds,  on  an  ordi- 
nary 50-voit  incandescent  circuit  of  138  complete  cycles 
per  second.  AtasjMedof  2,000  revolutions  per  minute, 
taking  \!>  amperes  of  current,  the  motor  developed  26,400 
foot-pounds,  or  -80  h.p.,  at  an  electrical  efficleiiey  of  dO  per 
cent,  the  motor  remaining  perfectly  cool  after  a  continuous 
run  of  eight  hour^.     With  10  amperes  of  cuirent  the  power 
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developed  wu  17,850  foot-pounds,  or  '64  b.p.,  with  an 
elecUicul  cflicioacy  of  93  per  cent. 

On  incroaeing  the  load  on  the  motor,  and  thus  reducing 
the  Rpoed  to  about  1,000  revolutions,  with  the  same  flow  of 
cuiT«Dt,  the  power  developud  was  liiilwUtiliiilly  the  same  as 
before,  witii  very  nearly  the  same  efticioncy.  When  tbe 
speed  was  raducetl  below  600  revolutions,  however,  the 
etScieiicy  dropped  appreciably,  although  not  enough,  even 
in  the  case  of  the  present  highspeed  machine,  to  dotnict 
from  its  usefulness  for  continuous  and  effective  work  at 
Bpeeds  very  much  below  those  hitherto  found  practic-able 
in  direct-current  work. 

The  diameter  »f  the  dnviu)*  pulley  is  5in.,  yet,  Dotwith- 
staoding  this,  the  toniuo  developed  by  the  motor  is  so 
great  thai  it  iit;irt«  off  promptly  luidor  full  load.  The  speed 
of  the  RioUn',  as  h»s  been  fully  demonstrated  by  these  tests, 
is  variable  within  wide  limits  and  without  appreciable  loss 
in  efficiency— a  result  that  haa  not  heretofore  been  obtain- 
able either  with  direct  or  alternating  cunent  motors. 
Another  and  mosiL  valuable  characteristic  of  one  type  of 
the  motor  under  consideration  is  thitt  with  a  given  ^ow  of 
current  the  torque  increases  up  to  a  certain  point  as  the 
speed  decreases.  This  peculiarity  is  likewise  entirely  new, 
and  of  tbe  utmost  importance,  since  it  not  only  provides  an 
exceedingly  high  starting  torque,  but  enables  the  motor  to 
develop  its  maximum  ]iower  continuously  at  the  highest 


Um  nid  KcoU  I'h.p.  fllnitu-phiw  AllimkUiig-iiiiiTMit  UoUr. 

pofljlble  elEciency  and  irree{iectiro  of  the  s[>ee<l  at  which  it 
tUT  niti. 

It  will  at  once  bo  apparent  that  these  features  render 
thi*  typo  of  motor  particularly  applicable  for  all  stationaiy 
and  railway  work  where  widely  fluctuating  loads  are 
encountered,  especially  so  because  the  principles  underlying 
its  construction  are  such  that,  unlike  direct'Currenl  constant- 
potential  motors,  it  cannot  of  itself  receive  more  than  its 
maximum  normal  current  under  any  con<littons  of  use,  and 
thus  CAOnot  possibly  be  burned  out  or  injured  by  an  exces- 
riva  overload,  or  by  any  of  tbe  other  causes  which  have 
proven  to  be  such  prolific  sources  of  trouble  in  the  case  of 
continuous- current  motors. 

Perbapi  the  most  remarkable  feature  about  this  machine 
is  the  (act  that  the  losses  and  other  diflicultiea  that  have 
heretofore  attended  the  use  of  eomparatively  high  frec^uen- 
cies  for  altemating'Cutrent  motor  work,  whether  singlc- 
phate,  twophuse,  or  polyphusc,  have  been  practically 
eliminated.  Indeed,  wore  it  not  for  this  discovery,  the 
results  here  recorded  could  never  have  been  obtained.  It 
is  probably  not  too  much  to  say  that  this  achiorement,  to 
which  we  have  successfully  directed  our  strongest  efTorts, 
will  contribute  largely  to  the  adoption  of  higher  and  more 
economical  frequencies  for  altemating-cuirent  work  than 
those  lit  present  in  vogue,  or,  at  least,  to  the  maintenance  of 
the  higbust  of  the  standard  periods  now  in  commercial  use 
on  lighting  cireuiu,  thus  deservedly  checking  the  precipitate 


and  ill-advised  tendency  which  ia  at  preeent  more  or  teas 
prevalent  both  abrond,  where  multiphase  systems  have  for 
some  time  been  oxtcnsivoly  used,  as  well  as  in  this  country, 
to  adopt  as  a  standard  for  general  use  a  current  of  such  a  low 
frequency  as  would  involve  not  only  much  larger  and  more 
expensive  generators,  transformers,  and  motors,  but  which 
would  prove  unsatisfactory  and  uneconomical  to  the  highest 
degree  for  nearly  every  purpose  to  which  it  can  be  applied. 

Since  high  frequency  in  alternating- current  apparatus  is 
tbe  equivalent  to  high  speed  in  diroctourrent  apparatus,  in 
being  the  seat  of  the  direct  and  counter  E.M.F's  developed, 
and  since  it  is  well  known  that  by  increasing  the  speed  of 
a  direct-current  armature  the  output  of  the  machine  for  a 
given  amount  of  iron  and  copper  is  very  much  increased, 
it  follows  that  the  higher  tbe  frequency  that  can  be  used 
the  Ijctter  the  result  obtained  from  an  alternating-current 
motor  of  a  given  si/e  and  weight.  While  there  are  serious 
mechanical  limitations  to  higher  armature  sjiecds  than  those 
now  in  use,  there  are,  so  far  as  the  motor  is  concerned,  no 
longer  any  restrictions  to  the  use  of  higher  frequencies, 
since  the  self-induction  and  hysteresis,  which  in  all  previous 
types  of  alternating-current  motors  have  been  the  principal 
sources  of  loss,  are  now  for  the  first  time  utilised  in  our 
motor  and  turned  to  practical  account,  as  shown  by  the  fact 
that  the  motor  runs  perfectly  true,  despite  the  small  quan- 
tity of  iron  and  copper  in  the  machine.  Thus  on  circuits 
of  higher  frequency  the  alternating-current  motor  will 
possess  not  only  an  enormous  advantage  over  its  continuous- 
current  brother,  in  the  matter  of  safe  and  economical  trans- 
mission over  long  distances  of  the  power  that  gives  it  its 
vitality  and  scojie,  but  wili  be  far  superior  to  it  as  a  motor 
by  reason  of  its  more  simple  and  compact  form  and  the 
corres|X)niltngly  increased  amouutof  tbe  powerit  iacajtable 
of  generating  per  unit  of  weight  under  these  conditions. 

In  addition  to  the  exjierimental  motor  illustrated  here- 
with, we  have  built  other  single-phase  motors  of  larger 
sizes  that  are  now  doing  successful  work  in  the  factory  of 
tbe  Ries  Electric  Specialty  Company,  where  they  can  be 
seen  in  operation.  Some  of  these  motors  are  designed  for 
synchronous  working  dnd  run  at  a  constant  speed  under 
varying  loaJs.  As  in  the  ease  of  the  variable-speed  motor, 
they  are  self-starting,  and  run  rapidly  up  to  synchronism 
without  the  use  of  a  special  starting  coil  or  switch,  and  will 
automatically  regain  svnchronism  should  their  speed  be 
temporarily  reduced  below  it  by  reason  of  a  heavy  overload. 

We  are  now  able  to  predetermine  the  characteristics  of 
our  motors  with  as  miicb  accuracy  as  with  direct- current 
machines,  and,  as  already  stated,  we  aie  rapidly  completing 
the  designs  for  a  full  line  of  these  motors,  ranging  all  the 
way  from  a  small-size  J-h.p.  alternating-current  fan  motor 
to  the  largest  motors  that  may  bo  required  for  stationary 
work.  We  have  now  likewise  in  course  of  construction  a 
single  phase  high-frequency  alternating-current  railway 
motor  of  40  h.p.  capacity,  which  will  have  less  than  one- 
half  the  usual  woieht  of  directrcurrent  motors,  and  will 
embody  some  novel  features  peculiar  to  itself  that  ore 
likely  to  have  an  important  bearing  uixin  the  future  of  the 
electric  railway. 

To  those  who  have  bean  accustomed  to  the  behaviour  of 
direct  or  continuous  current  motors,  or  to  those  who  have 
regarded  the  continuous  current  as  the  only  practicable  and 
economical  one  for  power  purposes,  the  remarkable  iter- 
formance  of  this  motor  and  tbe  simple  manner  in  wbicb 
these  results  are  obtained  is  little  short  of  marvolloux. 
The  comparatively  high  frequency  of  the  alternating 
current  used,  the  adaptability  of  the  motor  to  the  ordinary 
single-phase  circuits,  the  exceedingly  small  eir.o  and  weight 
of  the  motors  compared  with  direct-current  machines  of 
similar  capacity,  the  absolute  reliability  of  their  operation, 
tbe  extremely  slight  internal  losses  in  the  machine,  to  which 
their  unusually  high  efficiency  is  largely  due,  and  tbe  great 
simplicity  of  thotr  mechanical  and  electrical  coostniction — 
in  short,  the  radical  departures  made  by  us  in  tbe  entire 
design  of  these  motors,  regarding  which  we  hope  soon  to 
be  able  to  publish  full  details,  causes  these  motors  to  excel 
in  every  respect  all  that  has  yet  been  accomplished  by  the 
continuous- current  motor,  and  far  surpasses  in  its  reality 
the  most  sanguine  cx|>cctations  of  even  tbe  foremost 
advocates  of  the  transmission  of  power  by  alternating 
currents. 
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THE  USE  OP  STORAGE  BATTERIES  IN  ELECTRIC 
GENERATING  STATIONS  FOB  UTILISING  AND 
REGULATING   POWER.* 

BT  0,  a  HAILLOUX. 

Tbe  diffideoc*  with  which  I  etiler«<l  upou  the  tiak  of 
preparing  a  report  od  tho  above  «ubjecl  for  tbia  utoooi&tioii 
a  sufficiently  pcoTOD  by  Iho  fact  ti»t  I  macio  *  cotij)le  of 
niiBiicceMfulatUmpU  to  decline  tho  honour.  My  vxcu&es 
and  objcctiona,  bomver,  availed  me  little  with  Sir.  Long- 
■Iroet,  your  honoured  ehairmaD,  who  soon  had  me  enliBtcd. 
He  doubtlcu  did  not  re>li>e  at  tbe  time,  and  I  myself  did 
not  realise  till  soduj  time  afterwiiit),  nhat  a  difCcuU  task  be 
had  allotted  me,  and  when  I  sttite,  with  ful!  conviction,  at 
the  result  of  my  investigation,  th-it  jirolialily  no  Aiuericun 
enifiiieer  is  competent  to  do  this  eitbjoct  fiiil  juatico  unloca 
be  bae  been  able  to  atudy  it  for  several  monthi  in  Europe, 
where  alone  tbe  material  for  its  atudy  exiatg  to  any  eitent. 
Mr.  Lonf(«treet  may  a^ee  with  me  thai  be  ihould  have 
•elected  for  thii  re(iDrt  soma  European  member  of  the 
association,  if  any  there  be. 

From  its  title  the  present  report  may  be  oonstnied  to 
have  for  its  object  to  discois  the  question  whether  storage 


pn^iORes,  are  the  bane  of  the  electric  railway  engineer; 
and  thoy  are  too  welt  kiinwn  and  understood  to  rcqtiin 
further  mention  now,  oxcopt  to  classify  them ;  for  in 
reality  there  are  two  kinds,  which  must  oe  carefully  dis- 
tioguiabed  from  each  other,  almost  as  if  they  constituted 
distinct  diseases,  so  to  speak,  requiring  diSerent  treat' 
ment,  even  though  they  may  appear  together  in  the 
same  case.  We  must,  therefore,  distinguish  between 
"variations"  and  "fluctuations"  of  load,  I  wotild  ose 
the  term  variation  to  designate  tbe  effect  eauied  on  the 
station  plant  by  putting  on  or  taking  off  a  certain  namber 
of  cars,  and  the  term  fluctuation  to  designate  those  incenant 
and  erratic  ebbs  and  Sows  of  current  which  are  so  familiar 
to  us  all,  due  to  the  starting  and  stopping  of  cara,  changes 
of  speed,  grades,  etc.  The  variations  of  load  are  defined 
a«  changes  in  mean  or  average  rate  of  production  for  a 
given  period  of  time ;  the  fluctuations  of  loal  are  defined 
aa  changes  in  rate  of  production  from  one  instant  to 
another.  The  distinction  between  the  two  will  bo  more 
readily  understood  by  reference  to  the  accompanying  load 
diat;rams. 

Fig.  1  showa  the  fluctuation*  in  an  el«etric  tramway. 
Figs.  2  and  3  show  the  load  curve  in  an  ineaodeeoeB 
lighting  station. 
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batteries  are  capable,  and  to  what  extent,  of  rendering 
practical  service  in  electric  (jeneraling  stations,  more 
especially  those  used  for  railway  traction  ;  and  to  bring 
before  the  association  any  facts  or  data  relating  to  this 
apj>1icalion  of  storage  batteries  that  may  be  of  possible 
utility  or  assistance  to  tramway  managOTs  or  engineers 
who  nave  already  or  may  hnve  later,  in  conriiieration,  the 
said  application  aa  an  aifjuiict  to  a  goneraung  plant. 

The  question  is  not  without  some  iraporunue  at  the 
present  time  when  power  stations  are  muhiiilying  and 
growing  so  fast  as  in  this  country,  because  this  question 
is  one  that  has  an  important  bearing  nn  the  dc4ign  of 
tlie  station,  since,  if  this  use  of  storage  batteries  is  really 
feauUe  and  practicable,  in  the  full  commercial  sense,  its 
utilisation  with  a  view  to  securing  the  full  measure  of 
its  benefits  and  advantages  would,  in  many  cases,  involve 
somewhat  radical  changes  in  the  arrangement  of  the  power 
station,  and  poasibly^vcn  in  tbe  deUiU  of  its  operation. 
In  Europe  the  ate  of  storage  batteries  in  central  ttation* 
has  unqueatinnably  made  great  progress  during  the  Inst 
three  yean,  atxl  has  actually  succeeded  in  commanding 
tbe  resfiect,  if  not  in  entirely  overcoming  the  ncopiicism, 
of  electrical  engineers  generally.  The  irregularities  of 
load   on  power   circuits,   especially   for   electric  traoUon 

•  Abclract  of  a  report  {ireseiited  to  tho  SU-eel.  Railwav  Aaaocia- 
Uoa,  Amorioi, 


Taking  the  lighting  station  diagram  in  Fig.  S,  which 
nearly  repreaeiita  the  UKual  condition  of  afl^airs  in  ligbtii  _ 
stations,  it  is  seen  that  tho  momentary  imgularities  (or 
fluctuations)  are  trivial  iu  comparison  with  the  changes 
(variations)  of  load  from  hour  to  hour,  or  from  one  part  o( 
the  (lay  to  another.  In  the  railway  plant  load  diagram  we 
observe  a  series  of  ups  and  downs  following  each  Other 
more  or  less  irregularly  every  few  minutee  along  the  whole 
day.  These  seem  like  fluctuations  as  compared  with  the 
irregularities  in  Fig.  3.  Tho  term  fluctuation  should,  in 
my  opinion,  include  both  the  "  wavoe  "  and  tho  "  sub- 
waves,"  while  the  term  variation  should  be  restricted  to 
the  "  billows."  It  is  proper  to  note  that  the  waves  and 
(uVwavcs  above  mentioned  are  telatively  more  numerous 
and  marked  in  smaller  than  In  larger  railway  power 
plants.  The  greater  the  number  of  motors  tupplied  from 
a  given  source  the  leas  likelihood  is  thore  of  the  load 
being  thrown  on  or  ofE  in  such  large  proportions.  Tbe 
load  then  "  averages  iuelf,"  to  use  a  current  expression. 
Thus,  where  the  numlier  of  motor  cam  represontea  is  Urge 
(about  UO),  the  lo»l  from  7  a.n.  to  9  p.m.  oscillates  most 
of  tbe  time  between  1,000  h.p.  and  1,400  h.p.,  or  30  per 
cent^  above  and  15  per  cent  below  1,170,  which  is  the 
moan  power  rato  for  the  whole  day's  run,  excepting  about  fl 
8  p.m.,  whore  a  "wave  "  begins,  lasting  a  couple  of  hours,  ■ 
daring  which  the  load  reaches  higher  points,  in  tome  cues 
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Dp  to  1,760  b.p.,  or  about  50  per  cent,  more  tb^n  tbe  mean 
power  for  the  entire  duy'n  hid. 

Where  the  mimbur  of  cui  wae  less  than  15,  the  load 
ranged  at  difTorcnt  times  between  80  b.p.,  or  about  50  per 
cent,  botow,  to  380  b.p.,  or  over  100  )>er  cent,  above  the 
mean  load  (about  170  b.p.).  The  cues  are  uuraerous  whore 
the  lond  falls  down  to  Eero,  or  ruim  np  t»  two  or  three 
times  the  average  lotid,  in  the  course  of  a  few  miimte*. 
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Those  RuctiiationH  cost  the  railway  coraiiaaiea  money  in 
thrnc  wayg :  First,  because  tbey  involve  the  um  of 
genoniting  machinery  of  f^reater  cujncity  than  would  be 
required  if  the  machinery  were  operated  at  a  constant 
uniform  load ;  second,  because  tbe  depreciation  is  greater ; 
third,  because  the  etticieiicy  oi  the  machinery  is  lower. 
The  tiret  two  |>oinU  arc  well  understood.  The  third 
requires  a  slight  analysis.  The  use  of  engines  and  dynamos 
greater  than  would  be  required  for  the  mean  load  increases 
tbe  percentiigc  of  energy  spent  in  ihe  engine  and  dyniimo  to 
overcome  friction,  and  aUo  to  energise  the  Geld  magnets 
as  the  friction  load  and  tnagnetisitig  energy  (neglecting 
hysteresis  and  Foueault  outrmte)  must  of  necessity  increase 


Fio.  3. 


with  the  size  of  engine  and  dynamo.  By  courtesy  of  V'r. 
W.  S.  Barstow,  superintendent  of  the  Brooklyn  (NY  ) 
Edison  Illuminating  Company,  I  am  enabled  to  publioh 
(B'ig.  4)  two  curves,  A  B,  showing  tbo  percontige  of  the 
total  indicated  horsepower  which  can  bo  obtained  at  tbe 
dynamo  brushes  under  different  loads.  Curve  A  ihowc 
the  performance  of  a  vertical  engine  directly  connected 
to  a  pair  of  multipolar  (1 00- kilowatt)  dynamos;  wfaili- 
Curve  B  shows  Ihe  performance  of  a  high-spood  engine 
belted  to  two  ICdison  (70  ■  kilowatt)  generators ;  both 
engines  being  compounded  and  tested  as  nearly  as  poe^ible 
nnder  identical  conditions.     Tbeee  eurrea  ahow  that  by 


the  time  tbe  load  has  fallen  40  per  cent,  the  efficiency 
drops  very  rapidly. 

Now,  considering  a  little  more  closely  the  engine  itself, 
several  authorities  have  called  attention  to  the  extreme 
variations  in  steam  consnmption  per  indicated  horse- 
power at  various  percent;i,L,'e8  of  load,  which  is  the  real 
meanure  of  the  engine  elliuiency  [iro|jer.  Cases  are  not 
rare  where  the  use  of  engines  too  large,  but  rendered 
necessary  owing  to  tbe  severe  tluctuations  to  be  com- 
passed, have  consumed  from  10  to  15  per  cent,  more 
steam  than  they  would  at  Tiormal  constant  load.  The 
total  loss,  of  course,  includes  the  loss  in  tbe  engine  cylinder 
as  well  as  that  due  to  mere  friction.  If  the  steam  con- 
sumption is,  say,  20  per  cent,  greater  than  it  should  be  per 
average  indicated  norae-power,  and  if  the  engine  and 
dynamo  utilise  15  per  cent,  less  of  tbe  indicated  jiower 
than  they  would  if  of  more  suitable  aize  and  running  under 
better  conditions,  the  nut  efficiency  will  be  the  product  of 
these  two  factors,  or  we  might  say  in  that  case  that  only 
about  seven-tenths  of  the  steam  is  utilised.  This  means 
that  if  the  same  steam  could  be  property  utilised  it  would 
do  some  40  per  cent,  more  work, 

It  IB  lor  the  pur|K>B6  of  better  utilising  and  economising 
thti  [>ower  that  the  storage  battery  is  proposed  to  be  used, 
by  taking  advantage  of  its  property  of  being  able  to  "  give 
and  take  "  energy,  and  thus  keep  the  load  balanced  and 
equalised  at  all  times.  Tbe  principle  of  it^  action  is  that 
it  can  be  made  to  absorb  energy  from  the  circuit  (or  the 
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dynamos)  or  gtve  it  back  in  any  desired  amount,  so  that 
absolute  control  may  be  had  of  the  toUl  load  imi>osed  on 
the  generating  machinery  independently  of  the  rate  at 
which  the  energy  i«  consumed. 

Tbe  use  which  bus  already  been  made  of  the  storage 
battery  for  reg\i!ating  the  load  in  the  central  stations  for 
electric  lighting  service  is  quite  extended.  It  is  thought 
that  a  brief  reference  to  some  of  them  will  bo  of  interest 
and  utility. 

By  courtesy  of  K.  R.  Bowkor,  vice-president  and 
manager  of  tbe  Kdison  Illuminating  Company,  of  New 
York,  and  with  tbe  kind  aasiaUnce  of  William  L. 
Pakenham,  of  the  Crompton-Howell  Electric  Storage 
Com]Miny,  Limiled,  nt  London,  your  committee  is  enabled 
to  reproduce  two  interesting  curves,  showing  the  per- 
formance of  a  Crompton-Howell  storage  battery  (140 
cells,  51  plate  elemonUi)  which  is  in  use  at  tbe  Edison 
Illuminating  Company's  Fifty  third  street  station.  This 
case  is  detailed  first — although  it  might  properly  come 
last — because  these  very  curves  will  servo  to  mako  the 
function  of  the  storage  battery  more  evident  and  intelli- 
gible. Some  explanations  should  be  made  regarding  the 
conditions  of  the  case.  This  (Fifty-third  street)  aUtioD 
is  one  of  tbe  supiilemental  provisional  stations,  as  it  were, 
the  company  ban  built  in  various  [larts  of  the  city  to 
help  its  larger  station  (Tbirty-ninlbstroot,  etc.)  in  sup- 
plying tbe  rapidly  increasing  demand  for  current. 
These  stations,  at  first  com[)aratively  small  in  capacity, 
gradually  develop,  and  eveiilually  become  largo  stAtiona 
when  the  patronage  justifies.  Their  chief  function  is 
to  relieve  the  other  sutions  at  the  hours  of  heavy  load, 
by  delivering  into  the  mains  a  certain  am.a'wAtA  »»st«K*. 


Uiat  would  oUierwin  havo  to  come,  unij  at  greater  Iocs  or 
"drop "from  one  or  another  of  tbo  ttationa  connecting 
with  the  network  of  maina.  UeDce,  the  load  may  be  varied, 
mora  or  leaa  arbitrarily,  at  these  stations,  aecording  to  the 
proportion  of  load  that  the  biger  atattons  are  deaired  or 
able  to  carry.  Telephonic  or  ttiUgraphic  connection  serves 
to  keep  the  variotu  tutions  informed  of  the  condition*  ut 
the  otneri, 

Tbo  utoragc  battery,  like  the  »Ution  itself,  was  instnliod 
pTOviMonally  and  by  way  of  erporiraoot,  ns  it  were,  without 
poying  very  strict  attention  to  tho  size,  capacity,  or  other 
conditions  necessary  to  obtain  the  best  results. 

The  battery  ia  installed  on  the  second  lloor  above  the 
engine  and  dynamo  room,  and  conaisu  of  HO  cells  each  of 
about  1,000  amiiere-bours  ca^iaoity,  weighing  some  7501b., 
and  of  about  loin,  in  lenjitb,  Slin,  in  width,  and  15in.  in 
lennitb. 

The  battery  bat  a  normal  discharge  rate  of  about  200 
amperea,  but  can  be  discharged,  if  necessary,  at  500 
amperes.  The  two  curves  show  diiferent  apiilicalions  of 
the  battery.  The  first  curve,  Fi|t.  2,  shows  the  station 
raoord  for  April  22,  1893.  Tbe  sUlion  was  thun 
running  only  12  hours  i>er  day,  or  from  noon  to 
midnigbt.  The  total  load  of  all  ttiu  stations  being  light 
in  tbo  afternoon,  tbo  larger  stations  coidd  easily  take  care 
of  it;  bence  tbo  only  station  toad  from  12  to  5.45  p.m. 
was  that  required  to  produce  only  the  charging  current 
for  the  batteries.  The  plant  was  running  at  perfectly 
constant  load,  as  shown  by  tbe  straight  line,  ab.  The 
tightly  shaded  area  below  this  line  represents  the  current 
(ampei'e-boure)  put  into  tbe  batt«ry.  By  6  p.m.,  both 
the  station  machinery  and  the  buttery  were  delivering 
ourrent  into  the  mams.  The  curve  hdefg  shows  the 
total  current.  Tbe  curve  c  A  j' ^j^  shows  tbe  amount 
delivered  by  tbo  dynamos  direct ;  tbe  rest,  or  tbe 
diBoroncD  roprcsonted  by  the  relative  heights  of  the 
two  curves  at  any  two  points  (say,  h  and  d\  was  supplrod 
from  tbe  battery.  The  heavily-shaded  areii  between  tbe 
two  curves  representa  tbe  amount  ol  current  put  in  by  the 
battery.  Calculadon  shows  that  the  buttu'y  furnished 
about  23'2  per  cent,  of  the  t»t4d  enei^y  delivered  to  the 
mains.  The  maximum  rate  of  discharge  nttained  by  the 
buttery  was  ulx}ut  270  amperes.  Thus,  in  this  case,  we  have 
an  example  of  a  battery  which  is  used  for  tho  pur|>o8e,  firsts 
of  giving  a  toad  to  station  machinery  that  would  otberwiae 
bo  idle ;  second,  utilising  ihe  stored  energy  to  increase  the 
rale  of  output  of  tbe  station  at  tbe  time  of  heavy  load, 
which  would  otherwise  necessitate  greater  dynamo  capacity. 
Id  tbe  second  curve.  Fig.  3,  five  months  later,  the  con- 
ditions have  been  changed.  In  the  first  place,  tbo  station 
output  has  increased  greatly,  being  now  about  2'9  times 
greater,  and  it  ia  also  continuous — t.t.,  instead  of  delivering 
current  into  the  mains  only  frooi  6  to  11.45  p  m.,  as  iu 
tlw  firat  ease,  tbe  current  is  now  delivered  continuously  at 
VuriDK  rates  represented  by  tho  curve  abcc'e"  f/g.  Tbe 
station  now  runs  from  8  a.m.  one  day  to  about  2  a.m.  tbe 
next  day,  or  lH  hours.  When  it  starts  at  8  a.m.  it  carries 
a  twofold  load  :  first,  the  regular  load  allotted  to  this 
•tatioD  shown  by  the  curve  c  c'  tf'  t ;  and  second,  in 
addition,    tbo   had  ra/)ref«nted    by    tho   curve   cl  if  <{"  e, 


which  is  tbe  current  absorbed  by  the  batteriea  ii 
charging.  It  is  to  be  noted  that  the  total  load  U  much 
more  uniform  than  if  tbe  statioti  were  feeding  into  tbe 
mains  alone,  for  tho  extremes  of  current  lluctuatious  ahown 
by  tbe  curve  d  et  d~  e  represent  a  total  variation  of  only 
80  amperes  on  an  average  load  of  S50,  or  loss  than  9}  per 
cent. 

I  have  been  informed  within  tbe  last  few  dayb  by  Mr. 
Pnkunham  that  the  battery  is  now  being  made  to  play  an 
additional  jmrt  of  some  interest.     The  maximum  toad,  f, 
has  increased  to  such  a  point  that  the  station  plant  is  no 
lonjger  adequate  ;  and  consequently  the  battery  is  put  on 
to  "cap"  tbe  summit  of  the  load  and  supply  the  excess 
of  current  required  above  tbe  capacity  of  tbe  dynamoa.  ^ 
When   the  load     begins    to    fall  ofi    (about    midoightlfl 
a  part  of  the  plant  is  shut  down  ;  but  since  tbe  load  ia  stiU' 
too  heavy  for  the  other  dynamos,  the  batteries  again  aerve 
to  supply  tbo  excess  (from  </  to  k). 

There  is  only  one  other  case  in  this  country — aamely, 
tbe  Edison  station  at  Geruantown,  Fa. — where  storage 
batteries  are  used  as  load  eiptaliaers.  The  total  capacity 
there  is  of  about  1,000  ampere-hours,  made  up  of  Mvenl 
series  of  small  cells  connected  in  multiple.  The  battery 
is  charged  during  tho  six  or  seven  early  morning  hours 
when  the  outside  load  is  very  light.  It  stands  idle  during 
the  heavy  load  in  the  evening,  and  is  discharged  to  carry 
the  load  after  tbe  plant  sbuta  down.  In  thia  caae  the 
battery  saves  tbe  expense  of  running  the  plant  durirtt;  the 

Eeriod  of  small  load.     Additional  capacity  is  contomplated 
y  tbe  company,  and  will  probably  bo  put  in  this  winter. 

A  large  battery  ia  being  installed  at  the  central  Edison 
station  in  Boston.  This  battery,  of  Qerman  manufacture 
(Tudor),  will  be  by  far  the  largest  in  this  country,  the 
cells  being  over  twice  the  she  and  capacity  of  the  battery 
of  those  in  the  Fifty -third -street  (New  Voik}statiun  roferrod 
to  above.  Its  adoption  was  decided  upon  alter  a  >pocial 
study  made  of  the  use  of  storage  b.ittorics  in  Europo;i[i 
central  stations  by  C.  L.  £<!gar,  the  superintendent  of  ibe 
company.  The  Brooklyn  (N,Y.)  Edison  station  baa  also  in 
contemplation  tbe  use  of  a  similar  battery. 

It  is  in  Europe,  however,  that  the  uaa  of  the  atonge 
battery  in  central  stations  has  made  the  meet  headway. 

In  tbe  city  of  London  alone  there  are  no  lea*  than 
eight  stations  supplying  current  for  lightitig  in  which 
storage  batteries  are  de))endcd  upon  K>r  part  or  the 
whole  of  the  load  carried.  Tho  aggroeate  actual  capacity 
of  these  stations  is  some  200,000  lights  (16  cp.).  In  many 
cases  the  batteries  arc  not  located  in  the  genera tlog 
station,  but  at  sub-stations  suitably  located  with  reference 
to  tbe  consumers.  The  charging  current  i«  sent  to  tbe 
batteries  at  high  potential,  several  sub-atatioiu  being  joined 
in  series  for  the  purpose  of  charging. 

In  Paris  there  are  some  '20  or  30  such  aub-stationij 
located  in  various  parts  of  one  section  of  tho  dty,  and  allj 
charged  fiom  the  same  central  station. 

In  the  "  Edison  section  "  of  tbe  city  «n  intereating  appli- 
cation is  made  of  a  large  (2,800  ampere-hours)  battery,  _ 
which  is  located  at   a  point   somewhat  distant  from  the 
central  station  and  connected  with  the  mains  from  which 
it  is  charged  at  those  hours  when   tbe  load  b  light,  by      i 
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t&Tcing  currant  From  tbe  m&iDB  themselves,  the  potentja! 
beinj;  regulaleil  by  meaoB  of  a  comiimous-currenl  Irani- 
former.  In  thU  iray  a  conaideralile  uuioiinl  of  etiergj-  can 
be  scut  al  u  loir  rale,  and,  Lhurefore,  at  itinal!  loss  or  drop 
of  potential.  Thin  eivKivy  ■*  uited  for  mikintsining  the 
pruMure  in  thut  irortinn  of  the  tnaJm,  and  for  delivering  a 
certain  amount  of  current  which  would  otberwiso  have  to 
come  from  the  ttation  over  heavily- loaded  feeders  (in  the 
busy  hours),  and  at  greater  loaa  of  potential.  Tbiia  the 
battery,  in  this  case,  aaves  tbe  cost  of  larger  feeders,  while 
it  also  furniabes  a  load  for  the  hours  of  small  load. 

This  plan  suc^^esta  itself  as  of  |>ossit>le  service  in  electric 
railway  sysUnns  covering  a  lar^o  area  of  Urritory  all  fed 
from  a  single  central  station.  Tbe  butteries  could  be  located 
at  distant  {loints,  or  at  such  points  as  would  give  the  bout 
distribution  of  currant  to  tno  trolley  lines  with  the  least 
expensive  linework.  The  station  machinery  would  then 
virtually  work  at  constant  load  to  feed  the  batteries,  which 
latter  would  supply  the  power  needed  for  tbe  car  motors. 
In  this  way,  not  only  would  an  economy  in  the  cost  of  con- 
ductors be  etTeuted,  but  there  would  bo  more  uniformity  of 
potential  all  over  the  system. 

Table  A  gives  some  additional  stations  where  storage 
batteries  are  used,  with  varioue  data  rektiog  to  them. 

Aa  regards  the  batteries  used,  the  author  stated  that  the 
principal  object  to  be  aimed  at  was  long  life  and  hi^h 
efficiency  even  at  the  expense  of  increased  first  cost.  The 
Planter  process  of  formation  and  its  modifications  would 
seem  to  have  proven  itself  superior  to  the  iiasting  or  faure 
process,  if  one  can  make  a  criterion  of  the  fact  that  at  least 
nine-tenths  of  the  aggregate  of  the  central -station  batteries 
used  is  of  the  Plaote  type,  or  some  modification  theroof. 
Tbe  Plants  batteries  are  conceded  to  be,  usually,  of  lower 
capacity  per  pound  :  but,  on  the  other  hand,  they  have  the 
advuitage  of  being  able  to  carry  heavier  rates  of  charge  or 
dtse  barge. 

There  is  probably  no  storage  battery  on  the  market  of 
American  manufacture  having  as  much  capacity  as  500 
»m|iere- hours.  In  Europe  they  can  be  procured  up  to 
6,000  ampere-hours  capacity.  A  cell  of  the  latter  capacity, 
weighing  complete  some  4,750tb.,  size  about  36in.  x  39in., 
height  about  40in.,  gives  an  idea  of  the  scale  on  which 
the  use  of  storage  batteries  in  European  central  stations  is 
carried  on.  It  may  be  added  that  a  further  idea  of  the 
Bcale  of  operation  is  obtained  by  examining  the  plans  of 
central  stations,  aiich  as  that  of  Hanover,  where  a  separate 
building  with  four  floors  about  TOft.  by  35ft.  is  reserved  for 
the  storage  batteries. 

Tbe  author  also  referred  to  n  number  of  curves  showing 
bow  the  capacity  and  efficiency  of  the  battery  varied  with 
the  rate  of  discharge.  To  illustrate  by  an  example  from 
actual  practice  he  cites  the  station  at  Lyons,  Frunce,  whore 
the  watt  efficiency  for  one  month  avonguil  S5  per  cent. ;  at 
Hanover,  T$'4  per  cent,  for  the  outire  year ;  at  r>o«sau, 
78  |jer  cent, ;  in  the  Fifty  third  street.  New  York. 
Edison  station,  6.^  jier  cent. — the  figures  guaranteed  by 
the  makers,  the  Cromptori-Howell  Company.  As  regards 
the  tirst  coat  of  storage  batteries  the  author  found  it  difficult 
to  obtain  exact  information.  He  give*  a  curve  showing  the 
variation  in  cost  with  increaaoil  size  for  the  Crompton- 
Howell  cells.  The  Electric  Storage  Battery  Company,  of 
Philadelphia,  which  is  about  to  put  on  the  market  some 
lar^e  central-stAuan  cells  (up  to  four  kilowatt- hours)  of  a 
type  already  in  extensive  use  in  France,  expects  to  rodnce 
tno  co«t  to  iMo].  i.o.b.  per  kilowatt-hour  capacity.  The 
total  cost,  erected,  would  be  from  30dol.  to  35dol.,  accord- 
ring  to  distance,  etc.  Tbeoostof  imported  batteries,  erected, 
*Vould  probably  range,  according  to  size,  from  40dol.  to 
B5dol.  at  the  present  time. 

The  maintenance  is  generally  guaranteed  by  the  mauu- 
I  facturer  for  a  fixed  annua)  porcontago.  At  first  this 
percentage  was  as  high  aa  10  per  cent.  It  was  found,  how- 
ever, aa  the  result  of  improvements  that  the  percentage 
oould  be  reduced  safely.  The  present  ruling  cost  of  main- 
[tonanoo  is  about  0  par  cent,  per  annum  for  a  10-year 
guarantee.  In  every  case  it  is  stipulated  that  the  battery 
will  bo  put  in  .^s  good  condition  at  the  end  of  the  10  years 
as  when  first  installed. 

The  author  has  noted  in  every  caao  investigated  a 
scrupulous  attention  ta  details  Urge  and  small    of   tbe 


installation  of  tbe  batteries,  and  of  their  care  and  treat- 
ment, which  contrasts  greatly  with  the  way  storage  battery 
installations  have  been  usually  treated  in  this  country. 
This  may,  and  doubtless  does,  account  in  part  for  the 
difference  in  results  obtained.  The  information  gathered 
on  this  point  from  all  sources  seem  to  wiirrant  the  con- 
clusion that  storage  batteries  require  attention,  not  neces- 
sarily extensive  or  expensive,  but  regulated  or  systematic 
attention. 


POTTING  ON  TBDNK  HAINS  GBADUALLT. 


In  tbe  brief  report  in  our  last  issue  of  Prof.  Fleming's 
speech  at  the  Institution  of  Civil  Engineers,  we  could  only 
briefly  refer  to  the  method  adopted  at  Deptford  for  turning 
the  current  on  and  ofi  the  mains.  The  method  will  be 
better  understood  from  the  accompanying  diagram.  It  was 
first  suggested,  we  believe,  by  Mr.  Partridge,  one  of  tbe 
stafl  al  Deptford,  and  waa  successfully  tested  on  3,500  and 
5,000  volt  circuits  before  being  discussed  with  Prof.Fleming. 


O.B 


Tbe  operation  is  as  follows :  Complete  the  primary  circuit 
of  a  transformer  in  series  with  any  main  off  the  10,000- 
volt  omnibus  bar  by  the  plugs,  A  and  C ;  lower  the 
movable  lead  plate  (shown  by  the  top,  L,  in  the 
diagram)  into  a  tub  of  water  gradually.  As  it  approaches 
another  fixed  lead  plate,  L.,  in  the  water,  it  will  short-circuit 
the  secondary  coil  of  the  Iranaformer.  When  the  secondary 
is  thus  short-circuited,  the  plug,  B,  is  put  on  which  connects 
tbe  trtink  main  straight  through  from  the  omnibus  bar. 
The  plugs  A  and  C  are  then  removed,  and  the  movable  lead 
disc  pulled  up  for  future  use.  For  taking  off  the  trunk 
mains  the  operation  is  reversed — viz.,  the  movable  load 
plate  is  lowered  to  make  contact  with  the  fixed  lead  plate  in 
the  tub,  short-circuiting  the  secondary  coil  of  tbe  trans- 
former, the  plugs  A  and  C  are  put  in,  and  B  is  taken  ofi'. 
The  movable  disc  of  lead  is  slowly  pulled  up  out  of  tbe  water 
and  the  iilug  A  taken  off,  finishing  the  operation.  The 
water-cask  used  at  Deptford  is  an  ordinary  40  gallon  cask, . 
and  is  filled  with  water  to  within  some  Sin.  of  the  top.  In 
the  diagram,  0  B  reprosenta  the  10,000-voIt  omnibus  bar; 
F,  tbe  main  fuse  ;  M,  the  main  to  London ;  A,  B,  and  C, 
plugs  to  make  or  break  contact  as  described. 


Indian  Telesrnph  RatOB.— The  Indian  Government 
have  reduced  the  UrifT  per  word  on  telegraphic  messages 
between  India  and  Europe  to  Ri.  3-1  vid  Sues  and  Tehara, 
and  5  annas  less  vid  Turkey. 
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A  THBEE-YEABS'  SYSTEM. 

Altboagh  the  ptogresa  of  electric  lighting  may  be 
said  to  have  hceii  rapid,  it  might  progress  at  a  much 
greater  rate  if  there  weic  uot  certain  initial  co«ts  to 
contend  against,     it  was  introdaced  u  a  luxury, 
BiiGceeded  as  a  luxury,  and,  like  all  Inxunes,  per- 
meated downwards.  Only  a  certain  number  of  house- 
holders   can    contemplate    without     a    pang    the 
throwing  aside  of  costly  fittings  and  the  purchase  of 
new  fittings  to  suit  another  illumiuant.    As  we  have  ^ 
often  pomted  out,  the  initial  cost  of  the  electric  light  H 
is  not  only  its  own  cost  but  the  cost  of  the  discarded  ~ 
gas  fittingx    also.     Of  course,  tbia   does   not    hold  ^y 
when  there  are  no  gas  littings  in  existence,  as  Id  ■ 


new  hoiises.   We  bold— and  our  views  are  upheld  by 
many  householders— that  the  initial  cost  of,  say, 
£l()ll  to  fix  lip  the  tamps  ia  a  great  deteircut,  and 
many  hold  aloof  because  of  it.    These  people  would 
gladly  pay  a  moderate  sum  per  (Quarter  for  a  definite 
period,  and  could  afford  to  do  so  when  they  cannot 
afford  to  pay  a  Uimp  sum  down.    The  dwellers  in 
the  smaller   houues  are    usually  less  able   to    pay 
largo    sums    than    those    liring  in    large  hoases. 
Yet  we  feel  quite  sure  that  the  addition  of  a  number 
of  .small  houses  to  the  light  load  curve  would  assist 
very  largely  in  levelling  the  ourva.    The  number  of 
lights  on  and  off  in  the  smaUor  housoe  is  far  more 
constant  than  in  the   larger,  and,  therefore,  the 
demand  would  be  more  regular.    It  is  well  known 
that  we  have  never  gone  into  eostaBies  over  alter- 
nate-current  distribution,  and  the  mOTO  we  look 
forward     to    general    lighting    the    more    clearly 
it  seems  that  Bucb  a  system  has  limits.    What- 
ever may  be  said  to  the  contrary,  it  will  become 
more  and  more    necessary  to  have  •  nsBrre  io 
battery  power  rather  than  in  dynamo  power.      At 
present  the  light  is  used  by  the  wealthier  clascOB, 
and  the  load  is  very  irregular — the  maximum  being 
required  for  a  very  short  time.  Now,  we  oontemplate 
lamps  in  a  large  number  of  small  houses,  where  at 
the  outsidu  not  more  than  a  score  of  lamps  would  be 
wired,  and  where  about  four  lamps  would  bo  iu  con- 
stant use  from  the  time  of  lighting  up  to  bedtime. 
Those  lacnps  would  be  required  on  an  average  all 
through  the  winter  mouths  for  four  to  five  hours  in  the 
eveiiiug,  and  half  of  them  for  an  hour  in  the  morning. 
The  addition  of  a  Urge  number  of  such  houses  to  the 
station  supply  would  not  get  rid  of  the  load-curve 
peaks,  but  would  level  up  the  other  part  of  the 
curve.    We  think  that  the  demand  for  the  peaks 
must,  sooner  or  later,  be   supplied  by  means  of 
batteries.    But  to  return  to  our  immediate  subject. 
Asstmie  tbat   the  wiring  of    twenty    lamps  costs 
from  two  pounds  to  two  pounds  ten  shillings  per 
lamp — say,    fifty    pounds — a    som    not    worth    a 
moment's  consideration  to  many  people,  but  one 
tbat    catmot    be   entertained    by  others;    yet  the 
householder  would  very  likely  be  ready  to  pay  five 
pounds  a  quarter  for  thre«  years  for  bis  fittings,  or 
in  many  cases  would  pay  the  equivalent  of  a  year's 
instalment  down  and  the  remainder  in  equal  sums 
quarterly.     There  is  any  amount  of  money  at  the 
present  moment  in  want   of  employment.      Men 
are  afraid  to  invest  in  the  channels  usually  open, 
hence  we  are  under  the  impression  that  a  com- 
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ay  fouuded  for  the  express  parpose  of  fittiag-«p 
houses  in  the  luattDer  indicated  would  pvobably 
get  all  the  capital  Doocsxary.  Of  course,  any 
fooliug  with  promoters'  aiid  founders'  shares 
would  be  absolutely  fatal  to  sncoeaa.  It  is  pro- 
bable, too,  that  in  another  direction  an  iuimeucic 
baaiuess  could  be  done.  We  refer  to  motors,  but 
this  is  too  large  a  subject  for  us  to  consider  at 
present.  With  regard  to  fittiugs,  it  has  bccu  sug- 
gested that  the  householder  might  leave  without 
paying.  Surely  in  that  case  the  agreement  would 
be  so  worded  that  the  fittiugs  remain  the  property 
of  the  company,  and  in  the  vast  majority 
of  cases  the  new  tenant  would  undoubtedly  take 
over  the  fittings  under  agreement,  and  would  be 
glad  to  do  so,  because  if  the  origiual  tenant  had 
poid  any  part  of  the  price,  the  company  would 
probably  agree  that  when  the  balance  had  been  paid 
the  fittings  would  become  the  property  of  the  tenant 
in  posaeasion.  The  suggestion  has  been  made  before, 
and,  unless  we  are  mistaken,  was  not  long  since  iu 
a  fair  way  to  be  carried  out— only  the  unforeseen 
occurred.  Why  do  not  gome  of  the  prominent 
members  of  the  profession  combine  and  set  the 
necessary  machinery  in  motion  V 
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Flnt  PrInalplM  of  BMtHMl  EoKlnoorlnf.  Bf  C  K.  W, 
Rious,  London  :  Bljoipi  and  Co.,  S»lUbury. court)  B.C- 
8«oond  odttion. 

The  appearance  o(  a  niiw  odilion  uf  any  ivork  is  % 
matter  upon  which  the  reviewer  cun  eafoly  congratulate 
both  author  and  public,  inasmuch  as  it  may  be  taken  not 
only  aa  proof  of  appreciation  on  Iho  part  of  the  latter,  but 
as  atTonlitig  the  former  a  somelimea  welcome  opportunity 
ol  proflting  by  the  superior  wisdom  of  others.  In  titel,  it 
not  urifrequently  happens  that  in  a  second  edition  a  good 
deal  of  the  critic  is  bound  up  with  the  author.  In  this 
case  it  is  not  so,  but  those  who  »re  (temonttlly  uc<(Uiiintcd 
with  the  editor  of  the  KlwArkid  Ewjinerr  will  no  doubt 
admit  that  this  excepttuii  to  the  rule  is  only  wbat  was  to 
he  expected. 

In  its  revised  and  larger  form,  however,  "  First 
Principles"  is  undeniably  »  very  useful  book.  The  want 
of  a  work  o(  a  thorongbty  practical  character,  written  in 
ijmple  language  and  giving  the  right  information  iti  •*  cleiir 
and  concise  way,  has  long  been  felt  by  the  youn^  engineer, 
to  whom  lexHiooks  are  well  nigh  useless  by  leiison  ol  their 
siiporabundant  technicaliUes  and  excessive  range  <i(  subject. 
In  "First  Principles"  the  author  mayl>o  said  to  have  drawna 
distinction  between  theeleotrical  engineorand  the  electrician. 
Uedoesnotattempttofloul  witb  telegraphy,  telephony,  or  the 
more  abstruse  theories  which  govern  the  measurement  and 
Dianipulation  of  weak  currents.  Theie,  indeed,  are  subjects 
which  could  not  well  enter  into  a  work  intended  solely  for 
"  engineers."  By  confining  himself  strictly  to  those  laws  and 
theories  which  apply  to  lighting  and  the  transmission  of 
power,  the  author  has  avoided  much  that  might  have  been 
jwtuidered  sujierfluous,  and  has  at  the  same  time  been  xble 
to  devote  ample  ijxice  to  ijuestiou  of  nnduubted  interest 
and  importance. 

In  one  way  the  book  is  unsatisfactory.  The  chapter  on 
"  Distribution,"  for  instinco,  is  surprisingly  brief,  and 
■econdarv  Uitteries  are  dismissed  with  a  terseness  which 
may  be  due  to  a  fine  coutempt  or^  as  the  reader  chooses,  tu 
the  exigencies  of  sjiace.  These,  however,  are  faults  which 
mar,  and  no  doubt  will,  be  corrected  in  a  third  edition. 

Very  inlereetins  and  almost  original  are  the  sections  oa 
the  "Magnetic  Circuit"  and  the  "Interaction  ul  Circuits." 
The  author  ascribes  the  earliest  atmlication  of  Ohm's  Uw  to 
the  inductive  "  circuit "  to  P.  C.  Webb,  and  complains  that 
while  Ohm  is  .immortoliaBd  no  one  ever  boata  of  Webb. 


But  ho  is  quite  wrong.  Webb  undoubtedly  showed — 
some  30  or  so  years  ago — that  Ohm's  law  applied  to  the 
inductive  circuit,  but  in  this  Oiugain  anticipated  him, 
and  at  a  still  more  remote  period — during  the  nineties 
of  the  last  century — Walker  made  frequent  reference 
to  the  "  magnetic  circuit,"  and  in  the  published  volume  of 
his  lectures  will  be  found  some  excellent  illustrations  of 
lines  of  force,  shown  by  the  now  familiar  iron  filings. 
Still,  the  theory  is  to  all  intents  and  purposes  new,  Few 
of  [he  younger  generation  have  heard  of  Walker,  Oaugain, 
and  Webb,  and  1  am  not  disposed  to  deprive  Mr,  Biggs  of 
his  share  of  the  credit,  more  especially  as  he  can  fairly 
claim  to  have  invented  the  expression  "  1oo[>b  of  force  " — 
an  expression  more  descriptive  and  more  correct  than 
"lilies  of  force" — and  to  have  been  the  first  to  suggest 
the  adoption  of  the  lino  of  force  as  a  unit.  These,  however, 
are  matters  which  are  chiefly  controversial,  although  they 
should  claim  the  attention  of  every  student  who  does  not 
wish  to  be  under  the  disadvantage  of  having  to  unlearn  at 
some  future  time.  There  are  not  many  things  of  greater 
importance  to  the  engineer,  old  or  young,  than  a  pru|]er 
understanding  of  the  magnetic  circuit,  and  it  cannot  be 
tnitfaliilly  said  that  ;it  the  present  moment  our  knowledge 
of  the  subject  is  exhaustive. 

"First  Principles"  is  nominally  divided  into  six  chapters, 
but  the  book  is  really  contained  in  three — i.^,  "The  Oon< 
ductive  Circuit,"  "How  to  Produce  Electrical  Preaaure,' 
and  "  Dynamos."  The  lormer  includes  an  explanation  of  the 
phenomena  which  occur  upon  bringing  circuits  within  the 
sphere  of  influence  of  each  other,  which  is  extremely  valu- 
able, and  in  Chapter  III,  the  section  on  Electrographics  is 
one  of  the  main  features  of  the  work.  I  cannot  help 
thinking  that  in  the  chapter  on  Dynamos,  etc.,  more  space 
might  have  been  given  to  transformers  and  motors,  but  no 
doubt  it  is  difficult  within  the  compass  of  a  two-and- 
sixpenuy  volume  to  amplify  every  detail. 


THE    ELECTROMAGNET. 


Prof.  S.  P.  Thom|ison  has  written  a  most  admirable 
treatise  on  this  subject,  The  author  is  evidently  desirous 
of  producing  Ihf  classic  on  the  subject,  and  in  what  he  has 
done  shows  an  immense  amount  of  painstaking  research.  In 
view  oE  future  editions  we  may  venture  to  suggest  certain 
considerations  and  possible  emendations. 

On  page  58  he  says :  "In  former  days  magnetism  was 
regarded  aa  a  surface  phenomenon,  resident  (aa  an  invisible 
fluid  or  fluids)  U[>on  theie  polar  partH  of  the  surface." 

Unfortunately,  our  library  is  a  comparatively  jiuorone, 
hence  Prof.  Thompson  may  bo  able  to  prove  ail  he  says. 
Yet  as  far  back  as  1T99,  or  close  on  a  hundred  years  ago, 
the  contrary  to  what  he  says  was  taught.  If  by  hit 
"  former  days  "  he  means  days  more  than  a  century  ago,  we 
give  in,  for  we  have  no  means  of  disputing  the  assertion. 

In  Walker's  lecturer,  published  in  1799,  page  44,  wo  read; 
"Is  not  this  appenraiiue  favourable  to  the  idea  of  an 
efBuvinm,  flowing  all  round  the  magnet  from  one  end  to 
the  other,  and  lun-ing  a  cii-eulatioii  Ihmuyh  it."  ^The  italics 
are  ours.)  Mr.  Walker  was  led  to  this  conclusion  because 
of  the  behaviour  of  iron  filings,  and  his  diagrams  are  almost 
as  complete  and  satisfactory  as  are  those  of  Prof,  Thompson 
himself. 

As  for  the  term  "  magnetic  circuit,"  it  ia  used  again  and 
again  throughout  the  lecture. 

Page  4C  :  "A  magnetic  circuit  is  formed." 

Page  45 :  "  So  soon  aa  the  l)ar  q  has  completed  th« 
circuit." 

We  cannot  find  much  clearer  language  in  the  most 
modern  books,  and  ii  we  are  to  give  credit  to  anybody  for 
opposing  the  doctrine  of  "surface  phenomena,"  surely  such 
an  author  as  the  one  quoted  deserves  credit ;  but  Walker's 
name  does  not  appear  in  the  index  of  Prof.  Thompson's 
book.  If  any  open-minded  man  will  read  the  whole  of 
Mr.  Walker's  lecture,  he  will  probably  be  astounded  at  the 
knowledge  displayed  therein — remembering  that  "  galvanic 
electricity  "  was  then  a  thing  of  the  future,  as  was  the 
"  electroroagiivt." 

Coming  to  a  laUr  tim* — aftor  Ohm   had  written  bis 
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Sipor  End  SttirK«on  mado  hit  «leclnmi&gRet — though 
hm's  vork  doea  not  fleem  to  bo  known  to  the  writer  we 
an  about  to  qaot«,  that  vrit«r  only  needed  it  to  bav«  lor»- 
«tatl«d  Uter-dajr  irriten  in  applying  it  to  m&gaatism. 

Dr.  Royet,  in  his  estay  ou  magnetism,  ptibliahod  in 
1831,  wnttM ;  "  Thu«  it  ap)iKire  thatlha  theory  of  magnetic 
attntctioiii  and  reiiiiUiont  iv  rciliicwl  to  the  aame  pri  net  plea, 
aiut  ItaJito  Iht  fomt  formttiiT,  a>  the  thoory  of  oleclric  furcoe 
in  conducting  bodiu."    (The  italics  are  again  oun.) 

Is  it  not  singular  to  had  Roget's  name  wanting  in  Pixif. 
Tbompson't  book  1  Surely,  too,  Kogel  nod  otbor*  ))c(ore 
btm  no  doubt  knew  about  the  magnet  without  poles— in  tbo 
shape  of  a  ring.  If  this  ii  doubled,  refer  to  paragraph  291, 
page  90,  of  Roget's  "  Eleotromsgnetism."  There  will  be 
lound  an  iltiutntion  of  a  complete  ring.  But,  as  we  B&y, 
"  former  days  "  is  so  indefinite  that  they  m*y  mean  before 
1631  or  1799.  There  are  other  historical  itatemunta  which 
•earn  worthy  of  modiScation,  but  wo  shall  have  said  enough 
if  by  thes«  romarks  we  lead  the  author  to  generalise  more  or 
specialise  more  exactly. 


LOAD  FACTOBS  OF  ELECTRIC  TRAMWAY  PLANTS. 

BV  ntASK   R.  l.£A, 
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^^P  (Cmdvded  from  pt^t  ^95.) 

The  extensive  momentary  variations  (or  "waves,"  as 
they  have  been  called)  in  the  load  of  an  ordinary  street 
tramway  system  are  found  to  range  almost  inversely  with  the 
■ixe  of  the  systom  and  the  number  of  oars  at  work,  or  tba 
regularity  with  which  the  latter  are  spread  over  the  oystem. 
On  a  lino  where  only  a  few  cars  are  at  work,  tbo  dis- 
crepancy between  average  and  maximum  horse  power  or 
output  is  naturally  great«st ;  and  here  th«  latter  may 
reach  as  high  a  proportion  a^  throe  ot  four  times  the 
average.  Where  the  output,  on  the  other  hand,  runs  into 
hundreds  of  horsepower,  the  ratio  is  much  less  and  tends 
to  approach  unity  under  favourable  conditions. 

In  such  a  case  tbe  chief  concern  of  the  engineer  is  to 
provide  mcoin*  for  "  ovoning.up  "  the  load  curves  showing 
the  "tidal"  variations— that  is,  to  employ  accumulators  or 
other  source  of  reserve  power  stored  up  during  tbe  hours 
of  small  load  for  use  when  the  time  of  extra  demand  comes 
on — the  generating  plant  (of  a  total  capacity  equal  to  but 
not  more  than  the  avenge)  being  kept  going  all  the  time 
ftt  full  load. 

There  is  no  tieed  in  this  place  to  enter  u|ion  the  much- 
disouwed — and  still  unsettloil — 'luestion  as  to  the  ofKciency 
of  Bccamulatur* )  tbo  report  by  Mr.  Mailloux  (already 
alluded  to)  touches  u{>oii  this  topic  very  fully,  and  should 
bo  roferred  to  for  >  tummary  of  our  present  knowledge 
and  information.  It  is,  however,  worth  while  comparing 
the  two  methods,  first,  driving  direct,  with  engines  running 
for  the  greater  part  of  the  time  at  little  more  than  half 
load;  and  eecond,  employing  accumulators  with  smaller 
engines  at  full  load,  from  tbe  standpuiiii  of  atcam  conaiimp- 
tion,  in  order  to  show  what  saving,  if  any,  can  bo  elTected 
in  the  coal  bill 

In  the  case  assumed,  where  tbe  maximum  output  was 
400  b.p.,  whilst  the  average  only  reached  about  350  h.p., 
wo  may  take  for  good  compound  condensing  engines 
working  at  a  little  more  than  half  load  a  consumption  of 
at««a  per  horsepower  hour  equal  to  about  231b.,  so  that 
for  18  hours  the  total  would  reach  103,5001b.  With 
batteriee,  we  should  have  smaller  engines  of  tbe  same  type 

I  nnning  continuously  at  full  load  on  a  consumption  of,  say, 
171b.  per  horse  (lower  hour,  tupplying  the  line  direct  for 
11  hour*  with  tbe  full  '2iQ  h.p.,  and  lor  the  rest  of  the  day 
affording  about  100  h.p.  for  seven  hours  during  the  times 
o(  light  load,  with  a  balance  of  ISO  h.p.  for  seven  hours 
(or  «Ton  assuming  more  than  this,  say  200  h.p.  for  nino 
hours  so  as  to  allow  for  recharging  with  an  efficiency  of 
75  por  cent,  for  the  accumulator)  as  reserve  power  stored 
in  the  accumulator,  sufficient  for  the  "  tidal "  peaks. 

This  gives  a  total  of  about  89,2501b.— considerably  leas 
than  with  the  larger  engines  running  at  halt  load ;  but  of 
coone  other  items  besides  the  fuel  account  must  ha  con- 
sidered. The  cajiital  cost  of  regulating  battorie*  of  this 
t^pe  is  very  considerable,  whilst  tho  interest  and  deprecia- 


tion may  more  than  cover  tho  saving  in  steam.  More- 
over, there  is  tho  serious  difficulty  arising  from  (he  difference 
ill  voltage  between  tbe  charging  and  discharging  battery 
currenu ;  so  that  unlest  we  employ  accumulators  of  a  much 
Larger  sise  than  is  absolutely  necessary,  the  line  voltage 
must  vary  in  accordance,  perbipe  even  more  than  when 
running  direct. 

These  oonsiilerations  will  have  different  values  id  every 
line  dealt  with,  and  ought  to  receive  separate  attention, 
so  that  after  duly  weighing  them  a  decision  may  be  come  to 
regarding  the  advisable  use — or  otherwise— of  accumulators 
as  ujipliances  for  regulating  tbe  load  upon  a  tramway 
generating  plsiit. 

At  present,  all  that  can  be  said  is  that  the  i^n  of  thus 
employing  accumulators  ofTers  ad  vantages  of  slightly  greater 
extent  than  tboso  given  by  a  direct  supply,  even  taking 
into  account  tbe  additional  complication  of  battery  work 
and  appliances.  When  we  come  to  tbe  question  of  leveUiag 
tlie  "  waves,"  however — as  well  as  tho  "tides" — tlie  oon- 
ditions  to  bo  met  are  somewhat  different,  and  require  a 
separate  treatment.  In  the  early  stages  of  electric  traction, 
whilst  iu  history  is  being  made,  we  cannot,  of  course,  expect 
to  find  it  employed  on  so  lu^e  a  scale  ai  future  develop- 
ments may  show  to  be  advantageous;  and,  tberefon,  the 
tramway  engineer  baa  to  calculate  a  reserve  not  only  for 
tlie  ^xed  peaks  in  his  load  curve,  bnt  also  for  the  rapid 
variations  that  come  and  go  almost  ineUntaneoosly 
throughout  tbe  day,  and  which  are  usually  the  greatest 
in  a  small  system. 

Although  accumulators  have  long  been  used  for  the 
purpose  of  steadying  tho  bad  from  central  stations  for 
electric  lighting  (where,  as  alreaily  shown,  the  "  wars  " 
variations  are  comparatively  slight  compared  with  those 
occurring  in  an  electric  tramway  station),  yet  it  Is 
doubtful  whether  they  will  act  quite  so  satisfactorily  in 
levelling  "  waves "  that  vary  from  50  par  oent.  below  to 
100  i>or  cent,  above  the  normal  average  in  as  brief  an 
interval  as  two  minutes.  Certainly,  tbe  writer knowaof  no 
instance  where  this  has  been  done  for  any  length  of  time. 

The  sugsestion,  first  made,  I  think,  by  Mr.  Kapp,  that 
separate  "  ny  wheal  motors  "  should  be  employed  at  iiifTerent 
points  upon  an  extensive  system  to  act  as  resorreit  of  [>ower 
for  very  short  intervals  of  time,  is  of  a  much  more  practical 
nature,  and  without  any  doubt  will  prove  worthy  of  adop- 
tion when  electric  tramway  engineers  have  learnt  to  consider 
every  detail  uf  their  plant,  however  triding. 

So  faras  the  "  wave  "  variations  are  concerned  in  the  line 
assumed  for  con  aid  era  tion,  it  may  be  neceesary  to  allow 
for  a  difference  of,  say,  ISO  h.p.  in  the  output  in  the 
space  of  a  minute  or  two,  and  it  is  for  soping  with  such 
differences— where  the  lo.id  comes  on  and  off  instan- 
tanoously^tbat  a  heavy  Dywboel  is  most  suitable.  If  the 
tramway  system  bo  concentrated  rather  than  scattered, 
there  is  no  reason  why  this  provision  for  reserve  power 
should  not  be  made  in  the  generating  station,  where  it  is 
an  easy  matter  to  arrange  for  a  heavy  pulley  on  the  engine 
or  dynamo  shaft. 

Where,  on  the  other  baud,  tho  line  is  of  conaidorable 
length  and  spread  out  somewhat  widely,  separate  sub- 
stations may  bo  advantageously  provided,  containing  each 
a  suitably  wound  motor  operated  from  the  line  mains,  and 
serving  to  rotate  a  ftywhool  of  sufficient  capacity  for  the 
extra  demands  on  that  section.  Tbe  waste  of  power  io 
sucb  an  arrangement  is  trifling,  and  little  or  no  attentioa 
becomes  necessary  as  compared  at  least  with  battery 
sub- stations. 

The  enorg}'  afforded  by  a  flywheel  employed  in  this 
manner  is,  of  course,  dependent  ii{>on  several  factors— 
weight,  speed,  and  diameter — and  to  give  tbe  amount  of 
rcsorvo  power  necessary  upon  our  typical  line— vis., 
150  h.p. — it  would  be  sumcioot  to  provide  a  couple 
of  fiywheels,  each,  say,  of  6ft.  mean  diameter, 
with  a  weight  of  four  tons,  and  allowing  the 
speed  to  drop  from  700  revolutions  to  500  per  minute. 
From  80  h.p.  to  90  h.p.  might  thus  be  obtained  in  eacb 
wheel,  or  enough  to  carry  the  load  safely  over  the  peaks 
rei)re«enting  the  positive  amjilitudei  of  the  lotul  waves, 
taking  the  line  ot  average  output  a«  a  base. 

When  tho  levelling  process  can  be  carried  on  at  the 
generating  station,  it  becomes  a  simple  natter  to  iacraHe 


the  ■tonge  capacit)'  ol  tho  tlywheeU  umially  emplDyed 
with  the  pricne  movers,  of  whatover  type  the  liittur  nrny 
be.  On  the  Oily  am)  South  Loodon  lino,  for  inetanco,  tbo 
engine  flywheels,  or  driving  pulleys,  have  a  diametor  of 
I4il.  and  a  weight  of  14  tons,  which,  moving  at  a  speed 
of  100  revolutions  per  uiniile,  serve  to  store  up  some 
2,500,000  foot-poumla  of  erierjry — an  nmourit  which  oii^hl 
to  bo  sutGcient  to  maintain  fairly  cuniUint  «peed  over  a 
range  of  SO  h.p.  variation  in  n  siri^lc  mirmto  of  time,  even 
with  slon-runiiing  engiiuw. 

With  prime  movers  coupkd  diioct  to  the  genenttinf; 
dynamos — such  as  are  now  most  generally  employed — the 
tlywhcels  may  similarly  act  as  energy  stores;  perhaps, 
indeed,  even  belter,  because  the  s!i[i  and  other  losses  of 
belting  are  avoided  altogether,  instead  of  being  increased  ; 
by  reducing  the  diameters  in  proportion  as  the  engine  axle 
s[)eed  increases,  suit:iblo  pulleys  will  give  the  necesxiry 
reirervc,  wbotbor  the  engines  are  of  tho  WilUns  typo, 
running  at  300  or  400  revolutions  per  minute,  or  stuam 
turbines  with  10  times  the  speed.  The  calculation  of  sizes 
and  weights  is  a  mere  matter  of  arithmetic,  which  need  not 
be  dealt  with  here  ;  any  pulley  inanufHClurer's  list  will  give 
the  limits  of  speed  for  different  materials  with  a  ptoper 
factor  of  safety  as  regards  the  breaking  strain. 

When  a  belt  or  similar  connection  between  engine  and 
generator  dynamo  is  employed,  there  seems  no  substantial 
reason  why  a  heavy  Uywhoel  should  not  also  bo  arranged 
on  the  dyD<imo  azle  ;  there  is  at  any  rate  no  doubt  that  in 
the  generating  plant  of  both  the  Liverpool  Overhead  Kailway 
and  the  South  StafTordsbire  Tramway,  the  massive  grooved 
rope  pulley,  mounted  on  each  dynamo  B[;indle  with  a  third 
bearing  outside,  must  exercise  a  consideruble  regulating  efTecl 
upon  the  variations  in  the  load  rc'iuired  from  the  engines. 

With  regard  to  all  these  plana  of  arranging  llywheels  as 
regulators,  it  must  be  remembered  that  the  essence  of  thoir 
successful  operation  is  the  extremely  short  period  of  time 
during  wbich  they  are  called  upon  to  act.  It  is  only  for 
SO,  30,  or  40  eeconda,  or  at  the  most  a  single  minute,  that 
the  maximum  load  comes  on,  and  probably  long  before  the 
reserve  of  energy  contained  in  the  revolving  flywheels  lias 
been  used  up,  the  automatic  cKjKinsion  gear  on  the  ateam- 
engine  will  have  retardeil  the  ciit'OlTnnniciently  to  makeup 
the  engine  power  to  tho  extra  amount  rcfpiii'ed, 

A  few  remarks,  in  conclusion,  may  bo  maile  with  reference 
to  improving  the  load  factors  of  tramway  plants  by  careful 
attention  to  the  energy  receivirs  as  well  as  the  energy 
generators.  So  far,  our  only  consideration  of  the  subject 
bas  been  from  the  station  end  :  it  is,  however,  to  be  noted 
that  the  chief  causes  of  excessive  variation  in  the  load  of  a 
tramway  generating  plant  are  fii^t  and  foremost  the  heavy 
calls  at  starting  or  running  uphill ;  whilst  in  addition  the 
state  and  arrangement  of  rails  and  pormitnunt  way  generally 
will  have  some  effect  upon  tbo  toUl  powor  rcjuired. 

The  first  of  these  causes  may  (I  do  not  say  loiU)  be  largely 
removed  if  some  satisfactory  arrangement  of  variable 
gearing  on  tho  car  is  devised,  On  this  point,  it  is  much  to 
bo  regretted  that  no  extended  practical  results  of  a  system 
like  that  of  lieaumoui's  are  as  yet  available.  Until,  how- 
ever, we  have  at  hand  some  reasonable  experience  of 
these  devices,  it  h  no  use  remarking  how  theorelically 
admirable  they  may  be. 

With  regard  to  the  second — and  much  les«  important- 
cause  of  load  change,  the  details  of  any  remedial  measuios 
are  rather  ousido  the  scope  of  this  article ;  they  involve  so 
many  cODsid orations  that  separate  treatment  would  alono 
do  the  matter  fully  juttic«.  I'erhaps,  when  thoir  importance 
requires  itf  this  may  be  d^ue. 
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It  will  be  obvious  from  thin  dc«f[ii,  connjiloriiiif  that  the  ipeod 
of  r«('oIutiOD  it  3A0  per  minale.  that  gtcot  euro  hoa  to  bg 
deroled  to  the '  bakncing  of  tho  revolvine  parCa.  Everything 
bas  to  bo  ca1culat«d  not  only  (or  a  fi>ood  of '250  revolutions,  but 
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lot  double  that  amount,  which  ia  the  maximum  Bueed  at  wLtellil 
tho  turbines  ooulH  fiofBibiy  run— at  which  »pi«otl  they  miKht  run 
lliroujili  a  bionkdnvn  of  i)ic  Kovcrnor,  although  thia  is  an  acci- 
dent almost  lm[Kiu>lblo  to  occur.  Each  of  tno  rovolvin);  partA 
will  of  coiirao  bo  balnni^d  {ndlvldually,  ar.it  I  have  rugifoated 
ft  |ilHn  fur  the  I^iihI  bjikiicln^'  which  seems  likely  to  )«  enective. 
A  temporary  bushini*  would  be  put  io  the  bearin);*  of  india- 
rubber  lined  by  n  ihin  metAl  tube-.  The  dynamo  wouM  then  ba,^_ 
rotated  slowly.  >in<l  tbo  bnluncQ  ndjuatcd  in  tbo  usunl  way.  Th^^f 
■pood  of  revolution  would  bo  Kindually  inorcnued-n  now  adjuit^l 
mont  bcin^  mnde  nt  eiich  •peed—  until  a  )<fiecd  of  MO  revolutlnnil 
a  minute  i»  atmlned,  and  when  an  oiljuatmoiit  has  boen  inodo  at 
tlilii  *pood  It  la  pretty  sure  that  tlie  balance  at  iT*)  revolutEoiis  (wr 
minute  will  be  very  iwrleet,  and  the  mechanical  friction  reduced 
to  a  minimum.  Aa  Btat«d  beFore,  the  odliai;  arrangements  have 
been  introduced,  not  only  to  ensure  higher  inaulntion  nndto  proiorva 
Ibo  io»Qlaline  mAi«riid,  but  olui  to  lower  the  temparnture  ob  much 
on  in  poiuible,  bocausn  every  step  we  Uko  in  tho  redaction  of 
tcniporatiiro  l>  ;tu  advance.  Thoio  ollin(!  arntnKn>nont«  mny  per- 
haps bo  adopl«it  in  Uie  future,  hut  ut  preoont  wn  aro  not  making 
use  of  Cheiii  III  the  msobines  Hhioh  nre  In  ]iriice«H  ol  oonitruction. 
\Vhen  we  hut's  hail  exjierionce  with  thuKu  wo  iiiny  In  future  adopt 
tho  uiling  urran([einentfl  ;  imil  im  there  if  lihc<ly  to  be  a  Rreat 
dovotopmont  in  tho  dircotion  of  oluotrii^  Iriiniimiiision  of  power 
in  eoniioc^tion  with  the  otilinution  of  water  powor  in  many  part* 
of  tho  world,  it  ha!  ■oomod  well  to  mo  to  put  before  you  th«M 
details,  so  that  they  may  be  considered  in  other  cooos  that  niay 
arise.  At  a  meetlnjr  of  the  Board  n(  Director*  in  New  York  lately 
it  was  resohed,  on  the  reooininondution  of  the  oonsultinfr  engineers 
of  the  oomiMiiy,  that  the  contract  tor  two  or  throe  olternBton, 
ench  of  S.OOOh.p,,  should  be  aselgned  tothoWestinghouro  Electric 
nnd  MnnufiKrturtnj;  ('om|Miny.  of  I'ittabitrgh.  I  would  wiih  to 
state  how  much  we  owe  to  Mr.  Wwiinphou'c,  and  to  hU  chief 
engineer,  Mr.  .'(chraid.  for  the  leal  with  which  llioy  hnvo  taken 
thin  matter  up,  ami  their  dwire  to  moot  oui  view*  and  to  secure 
for  i>«  innchinc*  of  which  thoy  felt  lliey  could  gnaraut«e  the 
satisfactory  |>erforinance. 

Before  leavini;   the  subject  of   the  dynamo,  I  would  wlah 
point'  out  that  it  hiui  be«n  deeiencd  for  special  ctrcumatancM  In 
connection  with  the  (.'jitaract  I  onstruction  Compnnv'*  work.     If 
a  dynomo  of  the  nanio  type  were  being  eonstructod  for  another 

rloco.  It  In  rortnin  that  modilicationB  would  hnvo  Eo  be  introduced. 
[lartiRitlarty  draw  attention  to  tlie  foci  tliul  eouie  trouble  in 
lEOltiiiK  out  n  t-uod  movhanical  <lecit'n  uroee  from  the  neceaaity 
wliicli  eiiatvd  of  bulug  able  to  provide  a  clt«r  ■pocoof  about 
Gft,  diainotur  iii  the  middle  of  the  machine  without  takinn 
the  whole  machine  to  picccj,  the  object  of  thli  boine  to  enable  ur 
to  lift  up  portiona  of  the  turbine  ihaft  which  It  mlKht  ho  rctiuErod 
to  put  into  repair.  In  any  coae  where  the  long  shaft  eiistiiiff 
in  our  cjiso  I*  not  r<x|uito<t,  the  •lofiij-n  of  the  dyiuimo  is  much 
KJuiplilleit,  and  would  iiiun)  nearly  approiimate  to  tho  first  deil^^n 
of  which  u  di'HWing  iit  ahown,  but  nrrnngcd  for  33  periods  a  second. 
IF  the  present  puiior  were  intended  to  ralato  soloty  to  the 
subjiwt  of  the  utiliiHition  of  ix>wcr  at  Niagara  Falla,  I  would 
be  content  with  dtecribint;  wdat  Ims  actually  been  done,  but  I 
foresee  thnt  there  in  goini;  to  be  »  ([leat  devolopnient  in  utillsntiun 
of  water  [xiwer,  and  lu  oI<ielrle»l  ttansuiioion,  1  aui  thoroforo 
inclined  to  say  a  few  worda  on  some  other  details  which  wo  have 
been  carefully  constderlnc,  but  about  which  no  definite  docidua 
lijt*  bcvn  arrived  at.  BeMre  doing  thi«,  I  would  direct  youi^H 
attention  to  tho  (IrnwiDi;  repreaontint;  a  plan  of  our  powo^^| 
lionse,  in  which  you  wilf  perceive  tho  inlot  pawagca.  A,  frooj^^ 
the  groat  canal,  B,  which  dnswa  it*  supply  of  water  from  the 
upjnr  river.  From  Iheae  inlet  iMuuaccs,  the  Iron  pljies,  or  flumea,  C, 
pnu  vertically  downward*  to  the  bottom  of  the  great  wheel  |iit, 
which  U  a  slot  cut  in  the  ground  to  a  depth  ol  nearly  20Oft., 
at  nreoent  largo  «noui;h  to  contain  four  turbinee  in  lino,  but 
which  can  be  extended  to  a  much  greater  length,  the  whole 
capacity  of  our  tunnel  being  100,000  h.p  The  drawing  ahowft^ 
oircles,  l>,  in  tliu  plan,  which  indicate  the  position  of  th^H 
turbine  and  dynumo  above  it ;  and  tbo  pcuilian  of  a  hatch way.^l 
F,  by  which  matoriuls  can  bo  raised  Or  lowered.  It  will  b^ noticed 
that  between  tho  inlot  channels  and  the  wheel*plt  the  (lumoB  are 
bent  downward!,  and  thus  leave  a  V-thii|iud  e^iooe,  ti,  which  I 
have  apiirajirinlnd  to  moke  a  »ubH-ay,  running  along  the  whole 
length  »f  tho  pnwer-houte,  to  carry  the  highpreMure  oonduotora. 
It  M  ill  ol  cour>i>  lie  iindersliiwl  that  the  Set  formins  the  wheel- 
pit  is  ari-liiHl  over  nl  Iho  tup  to  form  the  floor  of  the  }iower-hOQS 
Himu  whieh  the  dyunmos  rmt.  It  will  be  noticed  that  at  th 
north  end  of  tho  power  house  there  i>  a  largo  wiuaro  cliainbei* 
H,  in  which  I  propore  that  all  the  mcnsurini;  Instruiuents  au ' 
other  apparatus  under  tho  control  of  the  chief  elootriclnn  oha 
be  asBombtod.  [Indornttath  tins  rliainbor  there  is  a  cellar,  in^ 
direct  communicjitlon,  tlrst,  with  the  subway  which  I  hove 
dcscribod  on  onistin;;  in  the  iMwer-hooBe,  unci  UDCOnd.  with  the 
subway  which  leads  outwards  from  the  power  house  nt  present  as 
far  as  the  Pittsburgh  KMluolion  Company'ii  works,  nnd  may  (losslbly 
0>«nlually  leiul  to  Butralu,  In  thia  cellar  all  the  hlgh-prossure 
wiree,  til(^  t  raiisformei'B.  tho  arlilicinl  load,  ond  other  hi gli- pressure 
machinery,  will  be  iilacod.  It  will  bo  nolic«d  that  other  spaces 
aro  left  in  tho  floor  forming  trenehos  along  which  the  oondnotora 
can  be  carried.  IVith  these  arrangements  there  can  be  no  poosl. 
bility  of  danger  to  any  person  tn  the  power. houso  ■  and  it  any 
wires  ore  to  bo  found  Lud  along  the  walls  of  the  poworhouio  or 
obowhero,  I  wish  it  to  be  a  maiini  that  wo  ihall  bo  obletoplao* 
upon  these  wire*  a  caid  luarkod  "  Ko  danger,"  so  that  tjiore  will 
be  no  |iOMiMllty  of  danger  from  any  porv>n  touching  anything  tiij 
the  iiower-house. 

With  regard  to  the  eicituDK  current,  the  best  plan  aiaitablL 
at  this  moment  is  to  use  one  of  tho  machines  which  are  gcoerallj 
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iioown  Bs  the  Sohuckorl  oiMhina*  for  eoniwting  the  alternating 
Into  s  eonlinaouE  cuir««it,  Intnafarmer).  being  iiiMrUxl  in  ardw 
to  lower  tho  prcMUTC.  In  otd«r  that  lilio  «i<^tiiiti;  uuri'ent  may 
Incroaas  with  the  load,  it  would  b«w«ll  to  mak«  tli««a  tranfrformerii 
of  Biiacial  c«n*trnotton,  cm:Ii  liavEng  two  primarieB  and  one 
Mtondary.  Ono  of  the  primary  ooils  would  bo  in  •erica  with  the 
naJB  circuit,  and  Ibe  other  in  riiuat  I  woinM  farthcrmorti 
nuko  tbaw  traimformcTa  Buffi(!i«nt1y  InrKO  to  deal  with  nil  ihn 
^iwiBoa  whicli  are  in  the  mntml  ntntian,  and  I  woulil  lubdli  lilo 
UQ  Mwonda);  r«il  into  wctionK,  to  onHbte  ue  lo  cut  out  ii  iioctiuTi 
of  Uio  trnnnfornifer  when  wn  nut  nut  ono  of  Ibo 'lyiiuiniHi.  Wh«n 
wa  wifih  to  cut  out  n  dyiiaino,  a  switch  wuuld  bv  worked  which 
would  at  tho  mmti  limo  nhurt-circiiil  the  Held  coiU  of  thut  dynamo 
BDil  alto  out  out  onu  tevtiun  uf  thu  HMKindiuy  of  tho  tniniiorniDr 
which  ia  eupptyini;  thu  eicitinj;  current  to  all  the  dynamoc.  Thla 
plan  allow*  Uic  ficUhf  of  all  the  niiornatora  to  bo  put  in  mtIm — 
•  dMirable  airBngomcnt  foe  luvrnl lot  work Inj;.  A  re*!«tanc«  may, 
of  COurM,  bo  pat  in  clrcnlt  with  tho  IteliU  ut  Ibe  alt«rn»lara  for 
rosuUtlon. 

I  prwume  it  will  ba  (sken  for  (n-anted  thai  in  any  lorftc  work 
of  t£ia  M>rt  the  primary  circuit  uonld  never  be  broken  when  in 
•CtioD.  For  my  part,  J  hold  that  thii  kIiouIiI  be  the  cwo  oven  In 
Rnatkr  itotioni). 

An  tmporLant  fcaturv  for  putting  tho  dyiiaiuos  En  paralM, 
and  for  romovinK  a  dynamo,  is  an  artificiiU  Iciiul.  It  iv  (iMirable 
tllAt  thin  artificial  tonit  choiild  Mmxiit  )iiirlly  of  a  reitistanoe 
BTid  partly  ol  Mif- Induction.  It  in  only  by  this  mtuns  that  the 
dyntuno  whleb  ia  goiiiK  to  Ixi  put  in  circuit  can  be  broutrht  to 
oxorctly  the  snmo  conditidti  u  thoic  which  arc  Harking,  both 
aa  roftardn  vullii  and  ain[nrQ>.  It  may  be  woll  to  d«BC(ibo  thn 
opnrationa  which  take  place  when  a  dynamo  b  awStchod  in  fmrallel 
with  tho  othora.  Firat,  oonnontlon  Is  msdo  between  theainioturo 
And  thn  tu-tiflclal  load  ;  then  the  exciting  ewitch  ia  turned  w  that 
ui  extra  neotioii  of  the  trDU?roriDor  is  jnrt  into  play,  and  the  short 
circuit  on  llie  field  coiln  of  the  dynamo  in  broken.  The  dyiiuma 
boinc  Bxcit«d,  tho  turbine  ia  then  atarted.  or  thia  may  Iw  done 
at  fint.  The  artiiicial  load  ia  thon  adjuitod  until  tho  dynamo 
i«  (tiving  tho  tame  volta  and  ampere*  a«  tho  othoiti.  A  ayu. 
chroninor  in  thon  placod  botwoerk  the  artificial  loiul  hikI  the 
external  circuit,  and  ao  *oon  aa  tynchroniam  ia  attained  a  *witch 
ia  cloeod  which  oonneote  Die  oxtilicial  looil  with  tho  aiternnl 
circuit.  Fte^iatanoe  ia  thon  put  into  the  aitificiol  load  until 
Uiere  ia  very  little  current  goinK  throunh  it,  n'hou  it  ia  awitchcd 
out^  and  the  dynamo*  aro  all  warklnn  in  parallel.  To  cat  out 
■  dynamo  fiDm  the  circuit  tho  onoratlnni  are  performed  in  the 
oppoeita  order.  Tho  artificial  load  wltli  high  reeiateace  t*  put  In 
OOnnectiMi  with  the  external  circuit  1  this  reeiatanoe  ia  gtitduHlly 
dlntntihad  until  It  indieatea  the  amount  of  work  that  ia  bdiiiK 
Derfonned  by  ooe  dynamo  :  the  connection  between  the  artitidol 
load  and  the  moio  cjrouil  Ii  then  broken,  leaving  thn  dynamo 
(which  i«  bdnic  awiiohod  out)  feeding  the  artlRcrnI  toad.  The 
re^tanoe  of  the  latter  may  then  be  liiereeaed,  anil  the  etcitini; 
■witch  flotuatad  «o  a»  to  «hort  circuit  the  Seldii  uf  the  dynamo, 
knd  t4  remove  one  section  from  the  Beconilary  of  the  exciting 
transformer.  The  supply  of  wuler  lo  tho  turolne  may  then  tw 
■hut  ofl. 

II  mochiDerv  ia  worked,  oven  at  3l),0O0  volts,  In  the  manner  I 
have  dcacribeu,  there  in  no  pOMlbiUty  of  injury  from  any  groat  rlae 
cf  olectricnl  proaaure,  unloM  the  eiternftl  circuit  be  by  auy  meanH 
•ocldantally  biokeo.  To  provide  ag»iuat  this  mirt  ut  trouble  I 
would  have  wirea  coming  from  the  external  circuit  where  it  ontern 
iht  power-houae  connected  Ihtonsh  n  Urge  reiriateneo,  or  through 
the  primary  of  n  trunKlormcr  the  aoRonoory  of  which  cimtaina  a 
reaiatance.  In  circuit  with  it  I  would  have  a  break  conaiatlng 
of  two  carbon  polnta  nt  a  diatance  of  nhnul.  halt  an  inch  a|>arl 
If  wo  were  dealing  with  ^,(100  voltti,  so  tlinl  un  uiv  could  not  bo 
tonned  unlcm  the  pnMaure  rose  above  the  nonnal  value.  Under 
thoee  circumstance*,  so  eoon  ae  any  resonant  effect  due  to  lite 
breaking  ol  the  circuit  or  due  to  any  otiicr  canac  rsiaos  the 
electric  proMure  abo^'e  the  normal,  an  arc  i>  eatabliahod  b^towi 
tlie  carbon  lutnla.  and  so  n  load  ia  put  on  which  romovca  thccauac 
of  the  oitra  high  pcoaauio,  Thia  la  the  only  automatic  mcana 
which  !  have  been  hitherto  nblo  (o  think  of  which  is  autEclontly 
npid  in  ita  action  to  overcome  any  |>ow>lblliiy  of  injury  U>  the 
dynamo  or  tranaformem. 

I  haie  attempted  la  the  couree  ol  this  paper  to  give  you  some 
Idea  of  the  work  which  has  beeu  actually  done  or  iwidwl  iiiion  at 
Niagara  Falls,  and  also  to  ahow  you  the  views  to  which  I  iiave 
been  Led  bv  any  apecial  expcricncea  which  I  may  have  had  ai  to 
the  general  idna  whicli  ought  lo  guide  ua  in  the  conatruction 
of  plant  in  tlio  fnture  for  tranamitling  power  to  a  dlatoncxi 
electrically. 

In  dmcrlbing  the  different  plans  which  are  available,  I  have 
avoided  mentVoaiiig  the  names  ol  tbo«e  numerous  «lectrlcnl 
eoglneeieaod  manuiaetuTers  who,  by  their  inventions,  reaearches, 
or  a(]plioatioiM.  have  advanced  the  art  ;  or  diicuaaiiig  their  churns 
to  pnority ;  but  I  oennot  conclude  thia  paper  without  mentioning 
the  nainea  of  aomo  of  those  who,  in  ooD  way  or  another,  have 
made  great  stopa  in  the  applicationa  of  alternating  curionta  to 

eiwer  purpoMM-  I  would  particularly  mention  the  namea  of 
•aars-ftaozand  Co.,  Mr.  Schucbort.  the  Allgotnnlno  El«ktrtcli.ita 
Oeeetlachalt,  of  Berlin,  the  Oerlikon  Fabrik,  and  MvHsrL  Brown, 
Boveri,  aad  Coi,;  also  Mr.  Eick«neyer,  Mr.  Ferraiiti.  I'ml. 
Ferraris,  Prof.  Fleming,  l)r.  J.  Hopktnaon,  Measrs.  Uulin  and 
Leblaao,  Mr.  Rankin  Kennedy.  Pof.  Mcngarini.  Mr.  Murdny,  Mr. 
Tada,  iVof.  Elihu  Thomson,  and  Mr.  Henry  Wilde.  I  feel  that 
on  of  UB  owe  a  groat  deal  to  their  work. 

In  conduaion,  1  vuii  to  draw  attention  to  Ibo  Hgurea  which 
Ow  the  relative  morittol  high  and  low  fr0()a*ncy  with  poly- 
t»  motors 


Everything  is  identical  in  the  two  figures,  except  tliat — the 
frc(|uency  o(onei>|  beini;  doubleof  thecthcr  ('>)— n  has  16  (lolea, 
frhaarl.  Thn  arinaturn  i*  idantical  In  both,  and  rovolvoi  at  tho 
same  sfieed  and  doeit  tlio  oauio  work  ;  and  the  field  revolvea  at 
tho  same  rate  in  bulh.  nnil  the  indtictlnn  and  current  dnnnllv  are 
thesame.  The  tlid'eruMCM  are  that  a  has  more  copper  and  lea* 
iron  than  b.  The  comparison  of  efliciency  d«pends  on  the  depth 
of  both.  As  an  example,  aamime  that  a  has  50  Mr  cent,  more 
copper  in  tho  tieUU  thnn  i,  the  anipore-tuma  jier  polo  being  necee- 
anrlly  tho  aaino  in  both,  and  that  b  hoa  Au  per  cent,  more  iron 
thnn  a,  and  that  the  hysteresis  lea*  In  A  (=  Hk  )  is  equal  to  the 
ic«i><t«tioe  lou  in  il«  copper  oolls  (=  Ci  ).    The  vatnee  for  a  aro 

Ha'Sx  ix  Hfti 


Ha  +  Ca  = 


_  /4  ^3\H^  +  Ct 


1-42  X  (H6  +  Cb  ). 


Thus  the  total  loasea  in  the  Held  of  hi(;her  fr«qBen»  (neelecting 
eddy  cnrrenta)  are  43  per  cent,  more  than  in  the  field  of  lower 
froquoney. 

Dixoriwiux. 

( Ctivliiixuit  from  pagt  4^t.) 

Hr.  O.  Kapp,  continuing,  Miid  Uiat  tho  reault  waa  that  if  tbey 
compHreil  dilfervnt  systenisof  trnnsmiulon,  they  mast  have*  basja 
of  comparison.  The  basis  which  ho  took  was  the  ptaotlcal  wm  of 
working,  or,  rather,  putting  it  as  a  primary  conditim  tbat  the 
ay aiema  compared  ahonld  have  the  «ameu(eiyiu  regard*  iiiint> 
lation.  Tho  ayatnm  that  I'rof.  Forboi  recommendod  u  eoonomlcal 
wild  the  worat ;  with  continuous  current  UXI  tona  of  copper  were 
re<[uired,  with  ntt/irnating  ainglo  or  two  phnao  '2IM>ton>,  and  three- 
phaae  'Si>  tons,  the  two-ptiase  with  three  wires  retpdrln^  ISK)  tons, 
and  being  entirely  out  ol  the  question.  He  knew  ol  no  gain  of 
3  pet  cent,  by  reducing  the  fre<(uoncy.  With  regaid  to  qraofaro- 
ntring  motor*,  oven  if  two  rini;?  were  [lut  upon  the  DOmmntator 
how  was  the  motor  to  be  atartnl  t  A  Tosia  motor  must  be  put 
down  to  do  It.  If  thoy  had  to  do  that,  thev  mieht  juat  aa  well  nee 
a  TohIh  motor.  There  were  single  and  niLiiti)ihaiie  niotora  on  th* 
market,  but  he  tliouglit  tlic  «]iMtric«l  journals  liail  wrved  them 
badly  by  not  fullv  dealing  with  the  thrca-|ihA"e  system.  He  had 
tested  II  riii)'lD-phfifle  motor,  nnd  thu  fullowing  wan  the  result: 
Tho  ii]a<^bino  gave  on  the  brnke  HB2  witttn.  and  it  ran  at  about 
I.SOO  revolutions.  The  frequency  varied  botwcen  80  to  67  !  tho 
coiniiicrcial  cfhciency  woa  no  per  cent.,  and  tho  jHiwor  factor  T4 
i*r  cent.  At  startunt.  the  current  U)  prodiico  the  torque  equal  lo 
Its  full  output  WW  'H  times  tho  normal  working  current.  The 
weight  of  the  machinrt  wna  under  luwt.  jjor  horre-powor.  With 
regard  lo  I'rof.  Forbca'a  ty(ie  of  alternator,  ho  thought  it  Waa 
about  tho  beat  machine  that  could  Iw  mode  for  that  imrticuloi' job. 
The  speaker  hod  worked  nut  a  machine  adapted  by  the  aulbor, 
and  the  lotlowlng  was  tho  result ! 

S.OOO  II. r.  Althrxatok — SiM)  Revolltiox*. 

Frequency , 10'$  33"% 

Xumber  of  poles 8  18 

VoUa  on  open  cireuit 2:2,300  21..KJ0 

LoM(«  per  cent.. 2145  I  tSOu 

Armature  |>latoi.  (lounda  :I2,(W0  .....  2U,aOO 

Magnet         ,,            12.000  IU,UUO 

Yoke  ring                    MJiOO  I8.S0O 

Field  ftipr^r l.-HX)  7.000 

A ruiatui'U  copper       „    „.,..,.,.»....,  .„ S.GOO  ...  .  2.800 


ToUl  B5.300     59.100 

I'onndi  per  electrical  horse  [rawer  ....  19     II'M 

Tho  machine  worked  out  to  a  weight  of  19lh.  per  eleotrioal  hoivo- 
iiowcr  with  a  trajuency  of  ID,  and  ll'Slb.  with  double  the 
fref)Uency 

Fret  B.  Tbempaea  congratulated  tho  author  on  the  atep 
lorwatd  In  our  appreciation  of  the  problem  o(  tho  utlUsatioa  M 
power  Hucli  as  that  nf  the  Falls  of  Niagara.  He  could  not  quite 
uiiilcri'iand  the  a{Kilogetic  tona  adopted  by  I'rof.  Forbes  through 
cut  the  |M|>er,  «■  il  he  should  not  have  given  rciu>ons  for  not 
baling  nilopled  (ho  continuous  Current,  and  yet  he  bad  been 
coming  to  it  by  wiopliug  the  low  frequency.  ^Vith  regard  to  the 
difheuTtioi  of  working  etalion is  from  auddon  rushes  ol  current  when 
a  field  was  thrown  in  or  out.  all  atation  work  tended  to  almpUfy 
this  ;  and  although  awitchoa  were  provided,  yet  one  knew  that  In 

Iicactlce  a  largo  curcont  waa  not  broken.  All  atiitlon  ciii^lneom 
ell  in  tliv  way  ol  operating  that  enabled  them  to  alow  duviti  Ihuir 
enginee  or  so  moth  Lng  else  to  pnivcnt  a  targe  rush  of  ciin-ent  when 
the  switch  woe  oloaed  He  did  not  think  the  curve  of  etiicieucy  of 
alternating  current  motors  was  lo  lie  scceplvil  without  hef-ilntion. 
Ho  was  glad  that  tho  works  at  Ningnrn  hnd  nut  bet>n  calleil  d 
central  stnrion.  which  wtis  mialuading,  but  a  |)owor  atution. 

Hr.  J.  awlobnrne  iibni^rv«i  that  the  lirtt  iniiit  that  atruck  him 
waa  not  Iho  ['uitlj'  electrical  question,  but  llio  commoreial  ono  — 
namely,  what  woa  tho  power  going  to  coat,  what  would  it  bo  aold 
at.  who  were  the  poraon*  that  wanted  It,  and  what  wore  they 
going  to  do  with  It !  The  coal  of  tho  power  was  not  given  In  tho 
pa|ier,  and  tlie  question  was  very  curious.  In  moet  industries  the 
uuwer  used  was  quite  a  small  proportion  ol  tlie  cost  of  running  a 
faotory,  in  olfaeie  it  was  a  large  proportion.  In  tearing  up  wood 
pulp  power  waa  a  aerioua  matter,  but  not  in  flour  nulling.  Soon 
time  ago,  in  conjunction  with  Mr.  Tbwailo,  be  wanked  oat  ■ 


MboM  for  trAnsinttl.En^  power  from  I.heM[iIUiiiJ8  tA  LornJon.  He 
found  that  rlio  iitt^cont  And  tlic  (.'n)>ttAl  u-he  to  enoriaans  bm  roin 
I>ftr*d  with  tlio  ciwt  uf  (Kul  lu  hnrdly  >  tact  to  bo  nt  <Ut  con 
sMeredl.      Ab  t«  Uioini  who  were  ffoinft  to  uno  the  ("ww,  the 

Iirobl«m  wnJi  entirely  dllTcront  whoic  H  wn*  wnntcd  to  iiipfily  ■ 
□t  of  uhaU  men  rcquirln);  t^  h.p.  to  \ontilAto  their  catinelinuKui. 
and  drive  an-ny  (Ub*  or  tun  jirintlne  iiinrrliinDry  with  pownr  of  from 
lh.p.,2^,p.,orMi. p,,or  wlifrevoi  they  wAnt«iI  loop«r«leHhiinlniiim 
work>  rcnulring  Imndmlaof  Iboueandii  ot  horM- power.  There  wns 
ne  diffi(!ultv  in  inskinK  moton  for  lurije  panting  The  difficulty  of 
«lAr  tint*  dill  not  ixinio  in  with  very  imull  motor*:  the  only  difGculty 
WM  with  those  of  medium  ii/e.  DUcuoina  the  queation  ol 
fre(|uoiioy,  he  rniid  thul  it  very  niuoh  depended  upon  the  c1ii»  of 
coimumera  who  wore  i^ln)!  to  uw  tho  motor).  W'ltli  vegnid  lo  the 
extra  output  finiii  n  itoubte  ciiiToiit,  tlio  niiitt«r  «a>  rmiiidoied  ui 
oATly  lu  in  iHN7  lit  MuxHftt.  CroniptO'i'it,  when  an  enqtiiry  forn 
lari;c  power  truriBiiiiMion  in  Auetniiiu  wnx  iliscmwed.  The 
attornatln)^  current  wni  nettled  upon,  and  Mr,  It.  B.  Kogerv 
""K^wted  at  the  time  that  the  best  way  «iu  to  uie  a  double 
ourrenl.  In  fumoH  lo  Mr.  Tola  and  other",  hn  mentioned  that  ho 
dill  not  think  thAt  Mr.  Roger?  ntalieed  thnt  thin  double- curi on t 
plant  would  be  ■elf.titArtinji'.  The  cxti'ii  output  wiui  it  Utile 
iIluKOry  when  Inrue  machineg  were  de»lt  nith.  He 
protutod  ftenliiet  s  liirKo  number  ot  Rtntemeiita  ol  a  Keneml 
character,  ruuIi  m  "  h  high  (retjuenoy  la  h  jt""*'  thinj'  in  a  given 
CA*i>,  nil  other  thin)>«  being  equal.  He  would  like  to  isy  much 
about  dyutimoB  in  parallel,  but  it  would  take  an  oveninK  or  »o  to 
fli«ouM  the  mBtt«r.  The  <iucition  waji  not  nntiioly  one  of  the 
dynumo.  but  evorythinj;  oIm  had  to  be  l«kon  into  account.  Soine 
yoarn  ai;o  he  invontii^nlod  th*  matter  ot  a  (requenay  of  '-'i,  anil 
found  that  ho  was  wro»e. 

Mr.  B.  V.  Walker  nxkoil  the  coat  of  the  half-mile  of  culvert.  It 
appeared  to  him  that  towns  here  would  come  to  that  method, 
Wbar*  a  man  could  walk  upright  and  oiamino  tho  CBblcs.  Tho 
speed  ef  the  altematorB,  which  were  very  heavy  m.-ichincs,  ap[icareci 
to  be  high. 


THE    DEVEtOPMENT    AND   TBANSMISSION    OF 
POWER   FROM   CENTRAL  STATIONS.* 

BY   FROF.    W.    CAWTHORNK   UNWIN,   F.IUS. 

LECTURE  V. 

fOonlinued  flrvn  page  iSS.J 

BrMhig  Air  htfort  V*t  in  Motom. — The  nmuunt  of  oxpnnRion 
wluch  can  be  pormittwl  in  air  motora.  without  inconvonionco  from 
the  fall  of  temperature,  ii  limited.  Any  difficulty  thus  arioing  in 
obviated  if  the  air  n  heated  immcdialoly  before  it  it  uicd. 

Quil«  apart,  however,  from  tho  removal  of  a  practical  difficulty. 
the  relicoting  of  the  air  before  iim)  I»  oI  tha  frreatoet  economical 
importance.  Tlis  air  when  healed  expandti,  and  more  work  ie 
obtained  in  the  motor  per  pound  ot  air  u«ed.  Whether  it  i» 
economical  or  the  reverse  to  beat  tlie  (ur  before  use  depends  on 
tbii — whether  the  additional  work  obtained  is  more  or  lets  valuable 
than  the  coal  expended.  EUperience  nhows  that  it  ia  eitromoly 
advantageous  economically  to  reheat  the  air.  Tho  heat  luppliod 
ti  uBed  with  gioat  elticiency.  and  a  larger  froctionof  it  i*  conrcrtod 
into  work  than  in  ordinary  hoat-onglno.  Further,  very  amalt,  oatlly 
managed,  and  simple  reheating  apparatun  can  be  oniployed.  A 
■impte  coil  ol  pipeM.  with  n  tmall  furnace  os|inb[o  of  heating  the  Hir 
current  to  SOOdeg.  F.,  may  increase  the  work  done  jMii'  |iouniI  of 
air  by  'J5  or  .W  (ler  oent.  The  heat,  according  to  the  experiments 
of  Hicdier  and  Oulermuth,  is  used  five  or  »i-v  time*  aa  eflic^iontly  o.i 
heat  supplied  to  a  good  steam  engine. 

Fig.  2S  ihowi  a  simple  form  ef  reheating  oven.  Tho  compreuod 
tir  paMoa  through  a  doable  npiral  pipe,  C  The  furnace  gason  rise 
through  the  oentre  of  the  coll  and  descend  on  tlin  oiit<td«  in  a  cast- 
iron  caaing.  with  a  Hpiral  diaphragm  or  rib.  flio  grate  ia  at  F, 
The  ait  discharged  from  the  motor,  M,  iiiuy  be  used  to  create  a 
chiinnuy  draught  Thin  has  the  advantage  that  the  draught  varies 
with  the  amount  of  work  done-  As  air  does  not  readily  take  up 
licat  from  metal  aurfacca,  It  is  odvantoftoous  t«  introduoe  a  iimtdt 
i|uantlty  of  water  into  tho  ipiral  piiie  of  the  reheatcr.  The  water 
Is  evaporated  into  aleaiti,  and  in  the  mot^ir  the  uteam  condoniio*, 
giving  back  tbe  latent  li«at  to  the  oxiiandtng  air.  The  water  may 
be  eupplled  from  a  reeervoir  above  the  oven,  to  which  tho  air 
pressure  is  admitted,  eo  that  tbe  wat«r  deeeends  Into  the  beater  by 
gravity.  Tbe  reservoir  can  be  refilled  by  ebutting  off  tbe  air 
pieMutc.  Swam  thus  used  is  extremely  emoienl  iu  increaabig  the 
work  done  by  the  air,  and  probably  tho  moiature  in  the  cylinder 
holpii  lo  prevent  wear  Bn<l  leakage. 

In  K>ii]o  alm[ilo  rcheaters,  lotod  by  Prof.  Gutormuth,  in  Paris, 
the  air  wni  tiotifl  from  tempornture*  of  'iSdog.  to  I23deg.  up  to 
t<TmpiirStut«g  uf  '.*J4deg.  to  3K3dcg.  From  Itjim  lo  10.070  thermal 
uniia  were  given  to  tbe  air  p«r  )iound  of  coal  used.  About  5. '21X1 
theruial  uoila  were  tranvmitted  to  the  air  |ier  hour  per  tquaie  foot 
of  heating  surface. 

ConAiuaiioa  of  a  Qa»-Mel<n-  OJtd  .^iV-iWi'iM.— In  aachemefor 
dlttilbuting  power,  chieOy  by  comprewi^il  air.  for  tho  town  of 
Drevden,  Dr.  Praitll  propoeed  to  work  an  el»clilc  lighting  staiion 
partly  by  air  motor*  and  partly  by  gus-enginee.  The  ordinary 
reheating  apparatue  tor  air  motors  is  not  very  oonvenient  io  this 
oaae,  in  oonseiiuonoe  o(  the  great  variation  in  the  demand  tor 
power.  Honoe  Dr.  rrofU  aaopt«*)  the  plan  of  combining  ifaa- 
•nglnea  with  air  motora.      The  goa-onginc  is  itself  a  vary  efficient 

*  Honnl  Lecture*  deU*«red  before  the  Sooiety  of  Art*. 
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and  convenient  motor  for  an  etMtrle  Itghtlns  atatlon,  boeaiiM  It 
Clin  be  put  in  action  or  ebop|ied,  ac'Cnliii)-  to  the  wariaUen  In  the 
demand  for  power,  niid  there  isnu  wiixtu  like  that  due  to  keeping 
boilers  in  atcam  ready  for  use.  But  in  ga«-enginee  a  very  huge 
fraction  ol  tho  heat  developed  is  neccBaiirily  wasted  in  the  water- 
jooket.  Dr.  Pro*ll  proponed  to  aboliah  the  water-jacket,  and  Xa 
lake  the  comprea^od  air  through  tho  gaaengine  jackets,  to  reheat 
It  on  it*  wny  10  (hu  air  inotora.  In  addition.  I^o  hot  gnsee  rejcRInl 
from  the  gn*  engine  were  W  be  ii«ed  in  the  jacket  of  tho  air 
motorr.     Undoubtedly  by  the  coin bliial  inn  of  tlie  gas  engine  and 

the  air  motor,  aipiitA  remarkable 
thermal  cHicieiioycouhl  be  obtHined, 
ft  may  be  i|utelionelt  whether  ib 
would  not  be  better  to  tako  Ihe 
eihauat  of  tho  gaa  engine  direetly 
Into  tho  air  current.  Then  the 
gai-ongino  would  work  ultli  a 
heavy  buck  uroaaure,  but  tlie  work 
HO  lo«t  would  be  reoovercl  in  the 
air  motor.  In  N  pajwr  on  com- 
pressed lur,*  the  author  auggestod 
reheating  by  tho  burning  of  gon 
in  tho  air  current,  ao  that  tlie 
whole  of  the  boat  would  bo  utillaed 
without  chimney  loaiec-  Home  atteinpta  have  ainoe  been 
mode  in  this  direction  in  Amerioa.  Fig.  39  shows  a  amatl  petrO' 
Icuni  burner  u»ed  in  tho  air.main  supplying  oomprcMed  air 
rock-drilling  innchinery, 

Mtttnfor  tVeifiririij  Air  Sapjiitd  lo  CoiuUTnfn.^Varioun  ty 
ot  met«rB  have  boeti  o»ed  in  oompre«aed*alr  ayatenw-  Very  accurate 
displacement  or  positire  tnet«rs  can  lie  construclcd,  but  thoy  are 
costly  :  honoe  inlorontiol  meteni,  which  are  virtually  air  turliinee 
drivan  by  the  air  current,  are  more  commonly  ui«d  Fig.  30  »how» 
an  orrangoracnt  designed  by  Mr.  AbrahomB,  ot  the  Birmingham 

Com  pressed   Air 
e.A.  M  «»...nii  Company,  which 

iaetatod  lo  have 
worked  with  an 
accuracy  within 
I  iiercent.  With 
a  simple  fan  or 
turbine,  driven 
by  the  air  out- 
rent,  tbe  velocity 
of  the  meter  w 
not  proportional 
to  that  ol  the  air 
current  in  conae. 

?[uenco  of  tho 
rictton  of  tho 
meter,  if  set  to 
be  right,  at  a 
mean  velocity, 
it  over-regislere 
with  a  fast  cur- 
rent, and  under- 
regiators  with  a 
alow  current. 
Mr.  Abrahams 
added  a  kind  ot  t>onduluni  go^omor,  the  balU  beini;  replaced 
by  lieniinpherioal  <-iiii«.  The  governor  oreatM  a  r««l«tanoe 
!ncren«ing  with  the  ratlius  of  the  cirele  in  which  the  oupa  revolve, 
and  therefore  with  the  speed  ot  tbe  meter.  This  extra  raaiatAnoe 
may  be  made  to  balance  the  tendency  to  over  register. 

DUtriharion  of  Pi»rf.r  bff  Compt'f^itii  Air  ai  fAc  H'oi'jtj  q/*  tk 
Soriilt  Cockrrilt  iil  f-rrairi^j. — The  great  woika  at  Soralng  may  f 
eoniidci'od  thn  hirl.hpliieo  of  mnnem  conipFosed  air  mochlneryj 
Tho  conipreMitol  air  ptint  lor  the  .Mont  ('.onia  Tunnel  workH  wa 
made  »t  the  Cockorill  Works  luiilng  been  ilealifiied  luid  con 
Mriictod  under  the  direction  of  Mr.  .1.  Kraft,  who  in  now  at  th 
head  ot  the  engineering  stAH'ot  the  wurkf.  In  conjunoliun  with' 
M.  8ommeil1ur,  .Mr,  Kraft  ovrrieil  out  extenaive  experiments  on 
the  efficiency  of  air-comprouiug  machiaos  in  order  to  obtain 
tho  neooMory  data  as  n  guide  in  attacking  what  woa  then  a  now 
problem.  Comprearad  air  in  mines  was  tirst  used  and  is  atill 
eitonsivety  used  at  tho  Marihaye  Collieries  at  Seralng.  Farther, 
since  ISM  caroproasod  air  has  been  uMd  in  tho  engine  work*  of  the 
8oclel<i  Cockcrlll  for  working  cranes. -)  Willi  regaid  to  thla  last 
application,  Mr.  Kraft  *talee  that  "it  might  be  exi>«c(«d  that 
the  1o«M*  of  power  incurred  in  the  produution  and  ulUiMllon  of 
com[ir«Med  air  would  cause  it  to  be  rejected  as  a  motive  power. 
But  in  many  coses  it  is  not  so — fur  instance,  tor  a  seriea  of  crane*, 
machines  working  only  at  intervals,  where  steam  Is  nsod ,  onormoua 
losses  are  caused  by  condensation  in  the  pipe;  :  and  expanaion 
and  condensation  can  hardly  be  uacd  in  the  enginea  ;  whoreaa,  on 
the  other  hand,  comprcaied  air  can  bo  produced  by  high>chi*e 
enginra  coniumiiig  very  little  ooal.  In  this  way,  the  toaa  incurred 
bv  employing  air  may  be  comiienoaled  for.  For  a  aet  ot  crane* 
like  thoM  at  tho  Cockorill  ^Vurk*,  or  at  Portemouth  Dooltyard, 
stuuni  cannot  compete  with  air.  The  |vincipal  rival  of  compresMd 
air  is  water,  and  Iheru  are  many  caaea  uliere  water  is  to  be 
preferred.  For  cranes  placed  in  the  open  air  in  cold  countrioa, 
the  great  tmiJodimont  to  the  uae  of  water  ia  frost.  For  the 
installation  of  a  number  of  cranea  in  the  open  air,  along  a  quay., 

■  "TransmlMlon  ot  Power    by   Compraaaed  Air,"  fnxMdtn 
Inatitution  CivU  Bngioeen,  toL  xelll. 

t  "  Note*  on  Compreaaed  Air  and  Machinery  for  UtiliMing  it.' 
By  John  Knit.  lYvettiiiig*  InMitutioo  ot  CItU  Engineer*,  vo* 
Uute. 
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wall,  Mr.  Kinft  thinks  that  ur  ii  |)ref«r«blo,  aa  in  Ibe  ca««  of 
PortMaouUi  Dockyard."  The  coniiiree»cd  air  machiiiMy  ereoUid 
Is  the  coElnn  v-oi  kx  ai  ScrainK  In  1K35— ocid  atill  in  u*«— consi>t«(] 
of  th«  follotving:  iiiAcliEn**  :  (A)  A lr.com prcwing  online,  with  two 
oylifidera,  IhniTintor of  steHm-oyUndere  aik]  alr.cyJIniloii,  IS'TSiii.: 
«Uok«,  '29  TiSin.  :  rerolui.iunH  per  mitiut«,  'JH.  (Tl|  Air  mwrvoira 
{two]>  Lunglh,  36ft,  ;  diamnter,  G^ft.  :  mniimutn  |irOMiiin),  five 
atiQWipliertt :  iitam«t«r  ot  pipca,  Sn.  [C(  Kortyton  trHvuIliiii; 
crane.  nitJi  two  doublo-cylindcr  air  motor*.  DJunioloruF  cyliii(l«n!, 
4'S3iii.  :  stroke.  7  Win.  Tha  itir  ii  ■upiiliod  to  th«  ttnvt-llor  bv  n 
Beiiblo  |jlpa,  which  roiId  on  to  or  oiT  a  drum,  lu  the  travoflcr 
BppnMkchcs  to  or  recede*  (rom  one  ond  of  thn  buildin);.  The 
cmno  hiui  worked  very  sntisfiu-lorSly,  luid  uilm  at.  wnrk  thin  roar 
[IB93),  [I>)  Thrua  four-tou  awivHl  Frnnvp.  t*"')  ^'^  iiiolir  working 
hydmnlic  pumps  tor  wheel  pivtH.  (F)  Tveive  12-Um  twivel  oranM. 
(u|  Two  I5'I«D  awivel  cran«B. 

The  ooinpre«ii)|[  engine  nof*  autAnutioillv  whoo  the  prenure 
Nkche*  TMb.  per  Hiuara  inch,  nnd  twiflnii  worklnK  eituo  when  the 
pfMture  fall*.  The  air  orane*  differ  in  no  raepeot  Irom  atenm 
cranee,  lo  fai'  v  their  engiaesareoonoerned  ;  and  all  can  l>e  worked 
with  apcenuTUol  45ib.  |ier«i)itiro  inoh.  Almnu  overbeiul  titiitJler, 


A  »leiuu .engine  and  exhausting  ptimp  of  70  b-pt  W  if  h.p.  waji 
fi  ret  erect  od,  thcnuuneexteadingaoo  t«-100yarda.  Kewtliareare 
three  Btcaoi-enzinea,  developlns  aliogethor  :H)Oh.p.,and  liie  maina 
extend  Sflt)  yarde.  There  are  nboat  IM  amall  motor*  on  the  main*. 
Pikrt  nf  the  power  is  ronlod  In  an  eloctricat  ccmpany.  Tlii»  power 
iRnupjillod  by  a  fourth  eni-inoof  KIO  h.p.  M.  Boudenoot  Ki^««  the 
preloreiioe  to  a  vnouuin  «y«leua,  beoAUAo  the  coot  el  machinon-  la 
1i<iH  tliHn  lor  a  couiprceMdaLir  syiitern.  The  main*  are  alvayi  dry. 
and  <lo  not  require  d  mining- box  at.  Laxlly,  the  efficiency  of  a 
vacuum  nyattm  n  greater.  M.  lioudonoub  I«kM  the  eflScUncy  of 
the  cxhouiting  pmnp  ot  003,  iho  mcchnnical  efficiency  of  tie 
vncuum  motor  nt  ()*60,  and  the  cffipleney  of  the  expanding  air  in 
the  niQtoi  at  I)  H.'i.     The  renultant  efficiency  i>  then 

0-93  K  0-60  X  085  "Oa5  =  0«. 

This,  for  small  motorii,  ie  a  gocKl  roeiilt.  The  exiiauating  eylioden 
make  20  La  GO  rovoluliona  per  minute,  nnd  inaEnlain  a  vacnam  of 
lO'GT  lo  0-80  ntmoipherc.  Thcac  cylindeni  have  spmy  injecdon. 
The  motors  nrc  constructed  lo  aupply  300. 510.  and  900  foot-pound* 
iicr  aecond.  There  in  a  vacuum  roaervoir  Win.  in  diametjir  and 
I40in.  in  height  nttnclioi  to  eacli  motor.     The  vacuum  muna  are 


I 


with  A  loiervoir  of  air  at  9Ulb,  ban  iieen  erected  in  Iha  foundry. 
The  air  ii  supplied  to  the  engine  through  a  leducing  valve  at  Wlb. 
per  aqnare  inch. 

Campriaid  Air  in  ifJnu.-Ono  of  the  largest  mining  planla 
Dorhod  by  comprCHed  air  ia  that  nt  the  Chapin  Mine,  Michigan.* 
About  llifoe  nulea  from  Iron  Mountnhi  at  Quincacc  Falls,  on  a 
ht»d  ot  G'ilt.,  1,70()  h.p.  la  obtained  by  four  turtilnea.  Koch  el 
thwe  drive*  two  Rund  oomprMson.  Atiout  '.'^  million  cubic  feet 
of  a!r  are  supplied  p«r  day  nb  OOlb,  per  Miunrv  inch  gauge  preeture. 
From  the  eompreaaor  piiuit,  a  S4iu.  wrouchtiron  main,  iin.  thick, 
oxtemde  tor  three  milee,  an  exuinsion  jumt  being  used  at  every 
490fl.  The  air  main  is  connected  to  the  machinery,  and  to  105  power 
drilla  at  the  Choiiio  Mine,  and  also  to  tome  neighbouring  minve. 
Moet  of  the  mnchinory  is  armngod  so  that  by  closing  one  valve  and 
opening  another  a  changn  can  bo  erfoctod  from  working  by  air  to 
working  by  eteani. 

SygUm  ^  Tranirmittinii  MvlinJ'ov^trbji  Karuiiin.— An  intereating 
plant  for  distributing  mutite  power  by  <acniini  waa  eatabliahed  In 
the  Rue  Benubuurg  in  IWia  by  MM.  I'etit  and  Buudenoot  The 
general  object  in  visw  was  i,ho  distribution  of  power  lu  small  indua- 
trlea.  From  IST*  M.  relit  hod  the  idea  of  transmitting  powvr  by 
taounni.  In  1882  an  aMOcialion  wna  formed  and mauhincry  erected. 
Cendnite  were  lajd  communicating  with  the  houses  of  consumers, 
who  paid  arenlal  based  on  the  number  of  rolalionsof  their  machines. 
aaoertainad  by  *  oonnter.  The  uaera  of  power  ooro  intnrcAtod  in 
the  success  of  thJa  aokena  by  Mtticipetlon  In  iJie  |irntit>>.  The 
working  houw  are frwp 7  ■■in.tiD  noon. and  from  I  p  m-  till  Hp.m. 

*3v  tl>e  "  Inn  and  Steel  loatilute  in  America."  p.  3711, 


loin,.  Sin.,  Otn,,  and  4ln.  in  diameter.    The  house  serrlce  pipes  arc 
□f  lead. 

(7^  bt  fonltHvtd.) 


PHYSICAL  SOCIETY.  Nov.  24.  1893. 


Prof.  A.  W,  JticKKH  M  A.,  F.B.S.,  president,  in  the  chair. 

Colonel  Maitlaiid,  C.B.,  was  elected  n  member  el  the  society. 

I'rof.  S.  r,  Thompton  then  occupici  tho  chair  whilst  the 
Preatdemt  nuid  n  i-mivr  "On  tlie  MaKaeUe  SUeJdtag  «<  Oen- 
eeatrle  Stihaitcal  fthella  ''  In  this  mathematical  invealigstion 
tlie  suthur  conBiderBcivax  in  which  the  a  |U  I  potential  aurfocaa  are 
Eurfocea  of  revolution  abuut  a  tine  through  the  centre  of  tlieahella, 
and  the  permeability,  m,  of  each  Klielf  ia  oonatant.  Taking  tin 
common  centre  aa  origin,  the  potent  lal  within  any  ahell  Ix  expanded 
in  terms  ol  ronal  aphDrion!  harmonicv,  nnd  the  ratio  of  the  vuiolded 
lo  the  unshield  tinid  determined.  The  folluwint;  important  reault 
Ie  nrrivud  al— viz  ,  if  tho  pormcabilities  of  theent'lti-^od  and  citemal 
Bpsou  bo  the  iian]0,  tlion  Ilic  ratios  of  the  shielded  to  tho  unshielded 
lields  aie  tliti  Hiirne  for  each  harmonic  term,  whetlier  the  port 
fhicldnl  be  etteniid  or  lulernal  It  is  also  shown  that  tho 
shielding  ef[«ct  on  ott«rnal  siiace  nhen  a  small  magnet  is  pUoed 
at  the  centre  ot  tho  shell  1*  llie  aeme  aa  tite  ahleldinc  sAtCton  tit* 
enclosed  space  when  the  sheila  are  plaoed  In  an  unltomi  mognetio 
Bald,    The  oaae  d  a  Mngle  shell  with  a  amall  magnet  ai  the  oenLr« 


THE  ELECTRICAL  ENGINEER.  DECEMBER  1.  1893. 


523 


ia  naxfe  oonBulerad  whara  the  |wrmeabilitios  of  tht  intornftl  and 
external  spnnea  are  takon  aa  unity.  Rere  tli«  uhlelilliig  depends 
on  the  mtio  of  iho  r-atct  to  the  i'liier  rfuliiis.  ti/in.  Wliaii  tlie 
thieknesaol  Uio  •hell  i«  ,i,  ol  i,  the  rniiootBhiolduil  u>  uiixhi^Mt"! 
field,  i^i^l-n.  in  {^  wh*!!  (1  =  500,  «iid  ,',  •hen  »  =  l,000.  For 
fi  =  l.lXMJ.  inurensiiiK  the  IhiekoBM  train  kA  to  a)  chnnges  thu 
•dividing  fruiD  /,  Vo  tii.  thui  ihoH-ing  that  ailar  thtr  Mhell  IB 
tOOdoriit«Iy  thick  further  inwcfuiinit  the  thiRkne»  is  not  very 
ellwtive.  Whon  the  ■mail  mAgnet  is  dl*|>1aced  from  the  centre 
<■[  the  ihcU  irith  It*  mill  nlnng  a  radliie,  then  llie  shielding;  effect 
of  the  shell  in  groatai  on  the  »lde  inwHid?  which  the  inaKoct  !■ 
moved,  and  Icm  on  th«  oppoult*  side.  Thickoninu  h  eirig;r«  ahell 
boin)!  inefHciont,  tlio  elTect  of  uaing  two  or  throe  enell*  *e[iarAl«il 
by  oir  enriB  Id  int«tUgftted.  Here,  oa  in  Ibe  oue  of  s  eUigle  ehell, 
the  ■liluliliii)^  is  improved  by  addinii  p«nneable  material  either 
within  the  inner  or  without  the  outer  shDll.  If  the  inner 
and  onter  diainctcrs  are  Riven,  thon,  whon  tiio  difforonoo  in 
thcwu  diaiuotcri  ia  amkll,  oiio  cnntlnitoiia  ihoil  K'^'^*  'ho 
beat  reauU.  Kor  a  hkiftvr  ditTereiin',  Iv/o  uliella  oporalod  by 
QD  air-gap  arc  much  mora  efficient  ihHii  ■  siiiKle  onv,  >i'<d  Ijllinji; 
up  the  air  tcnp  would  spiireciitbly  diminish  the  txireeiiinii  »lX<.-ex. 
When  the  giermeabiiity  ul  the  euhdMnoo  ia  hiKh,  the  bent  tifiieidiiiL.' 
is  oblAtuod  when  the  radii  of  the  bounding  aurfaces  of  the  eheils 
nro  In  ;:r<(iiii(itriaBl  progreaeion.  The  ftrent  value  of  lamination  ia 
•bowu  in  the  fullowing  table,  where  the  valnmc  of  Llin  permeable 
nuWrffd  is  eifiroarcd  m  tonna  □[  thnt  of  thn  onr^lniRd  ijincc,  and 
tbo  diieldinK  m  oach  com  boini;  the  bmt ; 

Volume  of  materiHl  used.  Eit«rnAl  Held. 

Single  iholl   l-Q    ,     0018 

Two  aholla S-O    0  0009 

Throe  BhelU  <-8     0-OOOIC 

Single  shell    7-0    0  0102 

The  cunditiona  for  the  boat  arrangemont  in  each  of  Lho  followinK 
oaaw  ore  fully  worked  out  In  the  paper— viit..  twn  nholla  where 
tbe  Urgeat  and  •mitlioat  mdii  and  the  volume  of  tlh>  mate'tdl  utoil 
■regivan.  two  iHiiitiguouH  •liellN  of  ditTervnt  |i<trmo«bilitle»,  &n(l 
throo  ahetin  of  dillvivut  ■•vMncabilitieH.  Thu  in  id  n  roiruiu  ut  tli« 
invoatlgfttioii  nrci  thiit  willi  thin  Hbells  Uminntiun  i>  uaeles*.  whiUt 
with  thick  ahdis  it  ig  eaaontial.  if  the  btwt  e fleet  iadteirad.  Ex- 
periments  made  on  actual  sholla  hod  fully  conlirRied  the  theoretioal 
oonoliisions.  Pnf.  Ulaolilii  uid  the  mnthcmaiiii^al  roeultfi  noro 
vary  aim  ply  oipretued.  Although  the  work  waa  iipjuirontty  re- 
atnoted  to  zonal  ephern^ul  hAniionica.  aoino  of  tlio  importnnt 
formuhi-  apply  equally  to  gi^neiiU  ipharlc*!  luirmanlcii.  Rofcrrlni* 
to  the  difficulty  of  shietdinjf  hy  single  thick  aholUi  he  polntoil  out 
that  lho  equation  giving  tiie  reli^.ion  between  the  aliieldod  suij 
unshielded  lields  with  different  thickne«sei  of  xhell,  representod  a 
hyperbole  with  iUt  luymptotoB  paraltel  to  the  axis;  heaoe  tha 
■hinlding  t«nded  to  a  dclinito  hmit  oa  the  thickness  inarenaed 
indefinitely.  Mr,  Ereiebatl  said  ho  iiad  been  onKogod  for  tbe  laat 
two  years  on  the  siibjoct  of  magnotie  ahiclding.  with  a  view  lo 
soreening  moaauring  instrumonta  from  e;itDmal  llclda.  In 
aueh  caaea  it  woa  not  poaslblo  to  nao  closed  shell*,  nnd  thla 
introduced  trouble.     The  boat  r«ault*  he  hod  yet  obtAined  wo*  to 

Ireduco  the  disturbanoo  to  About  ont-ilfth.  Another  ditlicuity  waa 
introdncoil  by  the  lae.l  of  the  shield  boinu  inngnol.lHed  by  the 
current  pouing  through  the  ooil,  and  owing  to  hyst«rwu)  th« 
permeability  wm  dilfurent  according  as  the  maKnetiastion  in- 
ofeanpd  or  deorwuted.  By  uaing  an  oiuter  iron  shell  a  groat 
improvement  had  boon  elleotod.  To  obtain  the  beat  reaulta  it 
wus  important  to  havo  no  joints  in  the  shioldBL  A  coil  fnunc  with 
two  «liielile  uf  bent  iron  was  exhibited.  Mr.  J.  Swlntmrno  ro- 
markod  that  the  subject  diviilcid  itaolf  into  two  — shielding  of 
inatrumonts  un<l  shielding  sourco*.  ]l  n  dynamo  llaelf  bo  sblohled, 
this  did  not  provont  the  curronta  in  the  leads  producing  magnetio 
diatarbancoa.  This  was  very  Imiiortiinl  in  slinis.  My  using  an 
alternator  with  revolving  Italda,  all  disturbanoes  could  be  avoided. 
Dr.  C.  V.  Burton  enuutrvd  whether  by  considering  thu  hydru' 
dynamical  analogue  of  a  porous  material  thu  case  uf  tiorforutvd 
aiiotla  eouhl  be  elucidntuii.  Hr.  A.  P.  Trotter  winhcl  to  know 
if  till!  Iiouiogenuity  of  the  shichl  wit*  of  much  consM|uoiice. 
At  Oifoid  it  had  been  found  that  n  (rrnon  of  4in,  of  icrnp  iron  wiu> 
better  than  boiler  plato.  Mr.  BULkealoy  osknd  if  tlie  ofEoct  of 
moving  a  magnet  sideways  In  a  spliero  hud  noon  observed.  H« 
thought  the  mnthoiiinticB  dcvelopeil  in  the  pii|Hsr  would  bs  QMful 
in  working  out  tbe  magnetic  theory  of  the  earth,  rroT.  ft.  T. 
Tbompeoo  thoaght  tliat  txking  tliu  iMrmoubility  us  uonalnnt 
would  not  be  t^ulte  correcti  tor  |i  wils  n  fnnction  of  tlie  mtgnetina- 
tion.  Hene«.  m  the  cases  considered,  the  outor  nhi<ll  would  be  ilio 
more  |iermMblv,  In  his  reply,  the  PreaUlent  lui'l  -crap  irun  iu 
contact  was  not  liku  clear  suaco,  for  ilioro  were  comlJumtivoly  free 
paths  fur  the  induction  at  the  point*  of  contact  As  rognrds  tlio 
•hlelding  of  thedynamo  at  Greenwich.  Mr.  Christie  had  written  to 
.  my  that  tha  cr«aU  waa  doe  to  the  niakcrs  of  the  maohino  and 
■hlalda,  Meaare.  .lohnson  and  Pliilliiw. 

Praf.  Q.  K.  Hloobkn,  M.A  ,  vsui  n  pHjier  on  "  Tbe  Aotlon  of 
EleetreaugBstle  Kadtnllon  «d  riloi*  CoatsilalnK  Metalll? 
Powdem,"  After  noticing  the  rtwiinbtuncu  of  the  phenomena 
exhibited  by  tubes  containing  inotallic  GUngs.  shown  by  .Mr.  Croft 

ton  October  27,  to  thoao  of  photo-electric  impulsion  colls,  he 
retMat«d  some  of  the  experiment*  with  filings,  and  found  Iho  same 
eSnctB  whon  the  Gtings  von  of  ordinary  HnoneMi.  Ho  alao  noticed 
that  the  eipertmenta  did  not  aooceed  either  wboo  tb«  Slings  war* 
coarse  or  very  fine.  Coarse  one*  alwayacondiioted,  whibt  very  Sn« 
filings  or  powder  acting  as  Insulation,  except  whun  etii^ngly  com- 
praoied.  To  aalabllali  a  closer  ccnnection  with  the  itnpuUion  culls, 
he  tried  lUmaotgwIatiiiaand  oollodion  containing  metallic  jjiiu-ders. 
Dlreetion*  for  preparing  tJie  films  are  given  in  the  (uiiwr.  On 
toearling  audi  a  film  in  drouit  with  n  battery,  key,  and  galvano- 


meter, it  acta  aa  an  insulator.  To  tender  a  small  portion  oon- 
duotlog,  tha  alectrodea  on  the  sarface  ot  the  film  ara 
brought  rery  eloaa  togellier,  and  one  of  the  niree  touched 
with  nn  electrified  body.  (An  oluctrlc  gnsllghler  waa  oftan  us«d.) 
This  caused  a  ouirctit  lo  {miss.  The.  alaMroda*  may  then  ba 
separated  a  little  further,  and  the  prooaas  repeated  until  any 
dvaired  portion  is  rendorcxJ  conducting.  The  peculiarity  of  suoh  a 
film  is  that,  if  the  circuit  bo  broken  at  the  film,  the  film  becomes 
nn  iniulalor.  wiioioas  briwiklng  tho  circuit  at  any  other  point  tenvoa 
tli^  film  conducting.  Tho  action  of  tho  iporks  or  chnrgcs  on  tho 
iiiiiductivity  of  <h«  liltiia  i>  attributed  to  the  Inftuonce  of  oloctrio 
n'i'giiigs  prtKliii'txl  in  thu  wires  by  the  electric  dischaigos.  Tho 
Prwsldent  read  a  written  eoiiununloatlon  from  Prof  O.  J. 
Lode*,  in  which  the  writer  auKgMted  thnt  the  phenomena  of 
the  lilms,  and  also  of  Lord  Kaylaigh's  walor-)«t  experi- 
ment (in  which  WQtor  drop*  are  cai])«<(  to  conli^sce  by  the 
prccncu  of  an  elect riiiej  body),  were  due  to  t fie  range  af  fnolcculuhr 
attrni^tloii  bring  increnied  by  electric  poiurisation.  Mr.  BlaJcaslajr 
said  lie  had  Irind  Mi'.  (Voit'*  cl|)crimont«.  and  found  ihat  eon- 
diiclivil.y  coiiid  bo  wXahlUhcd  in  a  tubo  of  fllin^^s  whilst  tho 
circuit  wait  uiicUmeil.  Braahlng  tho  cirouit  of  a  trnnsfonnor  or 
electromagnet  would  proiluea  oondactlvity ;  honco  he  concluded 
that  electric  nuigings  were  not  emantlaL  Another  curious  exjiari- 
ment  u*as  to  put  tho  ilistrharging  knotw  of  an  alaotric  machine  on  a 
photographic  plalo  at  a  dicMnce  of  a  few  incho*.  On  turning  tbs 
machine,  a  small  s|mrk  tnavcla  slowly  along  tbe  phite  from  lbs 
nogatlro  to  tha  [losltlvo  knob.  On  roi-ersing  the  polarity  of 
tlin  machine,  the  spark  travels  back  along  tho  same  path,  but 
II  tho  |n)larity  i-eiiiHins  unchanged  a  second  s{tark  usually  trnvols 
along  a  diflisrent  pnth.  Pref.  C.  V.  Boya  asked  I'rof.  Miiichln 
whether  the  films  themwlvcs  or  tlio  conijii-ie  botwccn  Ihc  eliiri,ro<lo 
nnd  film  is  made  conducting  hv  the  sparks  T  Prof.  &  P.  Tbompaon 
wished  to  know  if  ordinary  pbotographiu  dry  plates  would  Mrva 
tho  purpose.  Hr.  Bverabed  enquired  whether  the  metal  used  oa 
olcctroilc  mode  anv  dilToronco,  Pref,  MlavUa,  in  his  reply,  main- 
lAiiied  (hat  thn  plicnomona  wore  due  lo  oleetrio  impulses;.  Ho 
hod  not  ti-ifd  photogiaphic  plates,  ond  hnd  always  used  pLatinam 
for  hia  eloctroden. 
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LEGAL    INTELLIGENCE. 

HOEBTER    AND    ANOTHER    v.    HANOVER    CAOUTCHOUC 
AND  TELEGRAPH  WORKS. 

Judgment  In  IhU  com,  which  was  referred  to  in  our  isaue  ot  tha 
3rd  ult  ,  was  delli  ored  on  .Monday  in  the  C-ourt  of  Appeal,  by  thv 
Maater  of  the  Rolls,  Lord  .lostioe  I>ii>««.  and  1.<jr<l  Jestlc*  Kay. 

The  case  waa  an  apjieni  frotii  the  t>iviKional  t'oiirt  rofintinL;  to  set 
aside  tho  writ  of  summons  and  service  of  (he  notice  thereof  on  tho 
dofondunla.  The  plaintiffs,  who  cnrrioil  on  businees  in  London  ns 
C.  F.  Momni.  brought,  this  action  for  eommission  on  tho  sale  of 
goo>ls,  as  ngontB  for  the  dftfcndant*.  who  woro  B  foreign  corafmny 
carrying  on  business  at  Linden,  ncnr  Hanover,  and  for  an  account. 
Hy  s  contract  in  writing  made  nt  Linden,  In  the  flerman  language, 
on  June  '21,  ISWI.  as  inoili'ioil  hy  Hnnthnr  contract  of  DecoinlH'r  4, 
IS91,  thcdc(und.inlsap]K>int(i1  the  [lUintiffs,  who  wore  dc-ciiliwi 
as  trading  us  C.  i'.  >liimni,  of  liOiidon.  their  sotu  agents  lor  tho 
sale  of  their  goods  in  tho  Uiiitoil  Kingdom,  Canaila,  and  the 
United  Ktalcs  of  America  until  Octobe.'  I.  1^92,  tbe  plaintiffs 
to  rorci^  e  a  contmlaiion  ot  •%  |ior  cent,.  '*  upon  all  net  amounts 
of  invoices  rnoeiscd  after  deducting  freight,  duty,  and 
iskcking,"  on  all  sale*  by  thorn  of  the  dwendonta'  goods. 
The  uunimission  wiw  to  bo  accounted  for  quarterly,  ana  Uia 
collection  of  thu  amounts  of  the  invoioo*  was  to  be  niada  by  tha 
defendants  alone.  The  contract  further  provided  that  In  o»»a  of 
disputes  the  pluintidii'  firm  was  to  submit  to  ttie  laws  and 
jurisdiction  in  force  in  Hnnorer.  On  Kebruury  ',!7>  1893,  lho 
plaintiHa  Issued  an  aiiUnary  writ  against  Ihu  dufendante  for 
SCI  vice  within  tho  jurisdiction,  imJ  tho  writ  was  served  upon  one 
Cdbcii't,  on  tho  ground  that  ho  was  nn  odicct  of  thu  defendants, 
who  had  n  place  of  buslnius  and  cjiiriod  on  business  witliin  tho 
jiiriiidiction,  Tlie  dnfondani*  cnlerod  a  eonditlonot  oppoaranco, 
and  on  March  '2n  tha  Master,  on  tho  application  of  the  dofon. 
dants,  not  aside  tin  service  of  Ilia  writ  on  rJie  grnund  that  tha 
defondante  had  nn  place  of  busineas  bore,  and  thut  (lUbett  was  a 
mere  agent  of  tho  dufendunts.  On  May  'J  the  plalntlfis  applied 
rr  [larit  to  Mr,  Justice  Mathew,  at  ('huinb«rs,  and  ho  gave  them 
leave  to  amend  the  writ  by  making  it  a  writ  for  service  out  of 
the  iarUdictinn,  and  to  serve  notice  thereof  on  the  defendnnta  out 
of  ina  jurUdlctlon.  under  Order  11,  r.  1  («).  Notice  ot  tho 
ainanded  writ  was  accordingly  served  on  tho  defendants  abroad, 
and  they  ant«rod  a  conditional  apjiearanco,  and  applied  at 
Chambers  (o  *et  aside  tliu  writ  and  nil  subsequent  procaadlnga. 
Mr.  Justir:o  Wills  set  a«ido  the  notice  of  tha  writ  and  aarrica 
thereof.  u|>on  thu  ground  that  the  contract  providad  tor  tha  dat«r- 
mination  of  disputos  between  ihe  parties  by  the  Courts  of  Hanover. 
Tho  Divisional  Court  discharged  this  order,  upon  tbe  ground  that 
there  was  a  breach  of  contract  within  tho  inrisdiction  -namely, 
lion  payment  of  the  commbuion,  and  that  the  cUuse  in  tha  con- 
tract did  not  give  the  Courte  of  Honovor  exclusive  jurisdiction. 
Tha  datandanta  appealed. 

Mr,  Danakwaru,  for  Iba  defondan(«,  contendoil  that  the  afll- 
diivit  ufym  which  tho  ptainliffH  obtained  leave  or  parlt  from  Mr. 
Justice  Mathow  did  not  diaclore  tbe  fact  that  they  were  suing  opon 
a  contract  in  writing  which  cointAinud  the  clause  proi'iding  tor  all 
ditpuloa  boinR  seltlod  by  tho  Courts  of  Honoi-er,  This  waa  a 
very  RiatArUl   fact  to  bo  staled,  and   In   ex  pan*  applioations 
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lAtmmafidt*  mu  aeocamrj (Rapublie  of  PWrun.  DreTtas  Bros,]. 
The  plftintlHii,  in  llieir  nffidnvil,  alsUd  IbsC  tho  Kreftter  part  of  the 
ftooda  war«  PtM  liy  lh«ui  tii  KnKlaiid.  but  that  they  did  not  knon- 
Uio  amauni  of  tbn  aomoifasion  due  until  tho  occounta  ware  taXiva. 
Tb«retoris  thin  wu  an  actioD  for  an  ncconnt  whirh  nould  hnvo  to 
bo  Uken  in  Cwmany.  and  no  comtniMon  would  be  don  un<l«r  tho 
eonlracC  until  ttie  account  WM  l«k«n  in  Oormnny.  Aoconlingly, 
Um  pluntiSi  trero  not  Buinic  for  a  branoh  at  contrnct  wilbin  t)io 
lariadietioi).  Forlhor.  If  thnrc  wiw  a  brMcli  witliiu  Iha  judrdio- 
llon,  tha  Court  in  lu>  dlacrntlon  woiilil  nnt  in  tlii*  caw,  whoro  the 
account  mnaC  b«  tAkon  In  (.iermnoy  atid  wheiii  ill  the  bookn  and 
docuinenbt  wera,  givo  Imvb  to  bring  the  action  in  thin  couulri'. 
Again,  tho  eontnot  oontained  a  clause  providiaji  (hat  all  diaputo* 
should  bo  dotonainod  by  ib«  C^ourta  of  Hnnovar,  and  Iho  action 
■hould  bo  brought  Ihoto.  Fuitbnr,  Mr.  Jutitlco  Mnthow  had  no 
power  to  amend  tbe  writ  by  cODvortiiif;  it  into  a  writ  for  rarvico 
out  of  tbo  juriidiction.  Tno  prapor  ooiir««  waa  lo  have  iMued  a 
eoncurront  writ  (or  Nrvloa  out  of  the  juriwli cation.  La«t1y.  the 
notico  of  the  writ  wm  bad  in  form  by  oinittinj-  lo  Rtatfl  the 
rwid«nce  of  the  plntntilb  and  the  addreB  of  their  solicilori. 

Mr,  Ti-niple  Krank?,  for  tho  pLuntilla,  wn*  not  called   upon. 

The  CoBit  diamisKd  tho  appeal. 

The  MaaMr  Of  Uio  Xella  uid  that  tlivt  of  all  it  wit*  anld  Hint 
tJic  writ  WM  n  bail  writ.  Tho  writ  iriui  not  ]iaat\  for  the  (iur[K>*n 
of  foundinR  Ihc  norvkn  al  n,  nncire  nt  writ  nbiviul.  but  Oil) era' iae 
it  wan  a  ttood  wrlt~  Tho  ]>k1i;h  ww  wked  lo  nmund  it.  Order  70 
eoTO  voiy  wldo  jkiwci-*  "I  n^ii(>ndm»jra,  The  writ  Wing  inBuffideint 
lOf  tha  pur)KiM)  (i(  •l■^vil:'l^  nbtuv.l,  th«  judge  had  irawcr  lo  nuicnd 
iL,  and  he  turnod  it  into  a  writ  uikid  which  the  jtlnintii^'*  could 
fouod  servleo  of  a  notice  of  it  out  of  tho  jariidiction.  It  wai  then 
aaid  that  there  waa  a  want  of  Kood  faith  when  the  ij:.  pai-it  appll- 
oation  wai  niado  to  the  judire  lor  leave  to  amond.  upon  the  jfrouiid 
tbnt  the  contract  wu  not  diicloaed  to  the  Jadeo-  Hut  ■iipiHntiiit; 
Iho  plainiifh  did  not  con«ld«r  thai  the  particular  leniui  of  tho 
contract  afhctod  tho  qneallon,  where  wu  the  wnut  of  good  faith  7 
TheJudK*  raif^hl  have  said  Ihal  the  oonlracl  would  be  disclosed 
at  the  |)r0|ier  litne  when  it  was  necomry  to  conaidor  It.  It 
wae  eaid  that  the  canlrnct  contained  ■  clouao  oaatinj;  thn  juriadic- 
lion  of  tho  English  Courlfl.  The  clauao  waa  In  a  florviian  contraol, 
and  it  must  boconatruod  acconlinK  to  Herman  law,  Waa  rhn  Jud)^ 
at  that  st^Eo  of  tho  pn>oocdint(a  tn  try  tho  <|ue«tlou  wliallier  that 
wna  tta  eRoct!  Waa  Ur  to  oiauiino  Ibe  tterman  law  aOd  hear 
ei'idonno  on  the  point ;  'I'hat  wiix  not  the  lime  to  disouM  the  con- 
traot,  and.  therefore,  evi^n  il  the  oonlracl  hod  foo«n  disclosed,  it 
would  have  had  no  olleul  u^on  tho  i|aoBtion  boforo  the  judge. 
The  Hotiuu  was  runlly  by  ah  English  flrm  oatrying  on  businens  in 
London  lo  recover  coniminiian  cumcd.  That  muni  be  a  lii)iiidol«d 
•urn.  Tho  plaiatiSa  wore  to  be  pnid  commtiudon  nndor  the  contract. 
TheordtnarjTulcnpDJiod— noiDoly,  that  tho  paymetitwu  lobe  made 
In  England,  wliet«tl>eereditorB  were.  Therefore,  tho  breach  of  con 
Iraol  sued  upon— noopnyniant  of  tho  commission ~ oocu irod  In 
KoKland.  Therefore,  tboonlor  of  Mr.  Justice  Mothew  waa  n^ht.and 
fais  discretion  was  rightly  ciort^ised.  Ur.  •lustico  Willaaet  aakdo  thn 
notice  of  the  writ  and  the  acrvice  ibereof  on  tho  icround  thut  tho 
olauM  io  tho  contritct  iirovidal  for  the  doloroiinulEon  of  all  die* 
putee  by  the  (>iurta  ol  Hanover.  Il  wee  imposiible  to  say  that 
tlio  claaea  was  cloar,  boceuM  two  judtfce  in  the  Uivuiional  Court 
dldwed  from  Mr.  Juvtioe  Wills  That  being  su.  the  right  course 
waa  to  hIIow  the  Bertice  of  the  notice  of  the  writ  to  stand,  and  to 
1mt«  the  question  lo  beargqed  upon  •■ubact|uont  application  of  tho 
dstsndants,  or  Ic  be  diapMod  of  at  Ibo  tnnl.  \t  let  the  alloiced 
irTegalarities  in  the  notice,  if  thoy  hod  not  altendy  been  amended, 
they  could  be  Amended  now. 

The  Lard*  JuUeea  delivered  judgment  lo  tho  «<me  efTeol. 


ELECTRIC    AND    GENEBAL    COKTBACT     CORPORATION 
V.  THE  THOMSON-HOUSTON  ELECTRIC  COMPANY. 

This  action  was  hcani  laal  wooh.  In  tl»'  '^ur'nr*  Beuuh  Division, 
before  Mr.  Juauco  Wdla  and  Mr.  Joxticu  Wn^ht 

Tbe  case  raised  a  quMlioii  as  to  the  right  to  rolaio  a  torga  aum 
paid  by  purchMier*  under  a  eonlraot.  It  was  an  action  brcmghl 
to  recover  the  aum  of  £1.000  paid  to  the  defendant  company  by 
the  plainim  company  under  b  contract  for  thn  porchaae  and 
delivery  of  certain  electrical  mochinory  and  plant  whioh  were  lo 
be  dobvored  to  tbe  plaintiffs  at  Liverfiool  from  the  dereudanla' 
Incbory  in  America.  Thotertnaof  tlie  contract  contained  in  letters 
of  May  last  wcro  that  the  defeiKJatiU  were  lo  deliver  at  certain 
prioca  [over  £S,(iOI))  the  eleolrioul  machinery  specified  "  on  ijiip's 
rail  at  Liverpool.'  the  goods  U>  bo  shipped  from  America  by 
June  13  lael.  The  plaintiffs  wore  to  pay  for  tho  npfuratus  and 
machinery  £1,000  with  tho  order  coiifinning  iho  contm(?t, 
and  33  per  cent,  on  the  invoiced  amount  nn  delivery  of  bill 
of  Uding,  and  tho  real  on  starting  of  tlio  appnratua.  The 
£1,000  was  sent  by  the  plaintlffa  (tho  purchuaort)  with  tl'eir 
OonflraiatioD  of  tho  order,  and  certain  npimratua  and  innterial  were 
■hipped  and  the  bill  of  lading  aent,  but  Uie  setierB  vUippetl  the 
KOMt  a*  the  33  per  oaot.  wer«  nol  eeob  en  delivery  of  the  bill  of 
bdioK,  end  the  purobaaers  now  sued  for  the  recovery  of  the 
£1,0W,  which  the  selleni  reslstod  on  tho  ground  that  It  wna  a 
deposit  or  "  enrnost,"  and  forfeil«d  by  tho  breach  of  the  contract. 
The  plain tillii  claimed  to  have  anminary  judgment  under 
Orda  14,  but  there  waa  a  countnr.ctalm  by  tbe  defendants, 
and  an  order  was  mode  at  Chaiobera  eIvIdji;  tho  defendant*  unoon- 
dlilonal  loav*  to  defend,  (^[Biiut  which  the  pUlntitTs'  company 
appMkled. 

Mr.  fthearauw  ap)>6ared  on  their  behalf,  and  urged  that  (ho 
£1,000  wna  not  a  dup<»il  but  port  payment,  and  so,  the  contract 
r  at  AD  end,  it  ought  to  be  paid  back. 


Mr.  BawUuoa,  on  the  part  of  ihe  defcndMbs'  oompaar  (the 
(sellen^l,  argued  that  the  £1,000  was  a  depoait  and  m  torieiwd  by 
breach  of  the  contract,  end  Ibetefora  nol  recoverable:  in  eapporl) 
of  which  view  he  oiled  Stroud's  "Jedldat  Dictionary,"  Ittle 
"  deposit  or  eameel,"  which  so  stated  tliO  law,  dUnjt  aathoritiee 
in  favour  of  that  view.  [Mr.  JusUoa  WUIa,  howoiw,  looking  »A 
the  iirinoipol  case  cited.  Mud  ihii  it  did  nut  supporl  the  propoai- 
tion  for  which  it  wan  cited,  whore  the  money  waa  "  at  part  pay- 
ment of  depodt."]  This  wa*  plainly  as  dopoilt  or  earneet ;  if  not, 
what  waa  It?  Tho  machinery  waa  made  entirely  for  the  pui- 
ohaMre — tlie  plalnillTe— at  Ihelr  enter,  and  lor  their  purpose,  and 
will  be  useteaa  in  the  hands  ol  Iho  lellere,  who  oroas-chum  for 
damages  tor  Ihe  very  reason  that  it  ie  impoMlUe  to  eetimoce  tho 
amount  of  damages,  whioh  nwy  be  largely  over  £l,0(Kh  Soreljri 
Uiorofore.  it  is  only  reneonable  that  the  sellers  ahould  reUda  It ; 
and  there  i*  at  Icnat  a  good  defence  lo  tho  action,  so  that  the 
plaintiffs  cannot  be  entitled  to  rnnimary  judgment. 

Ur,  Uiaaraian,  in  r«|>ly  i  Tho  words  ttfied  point  lo  part  peyaUBtj 
nol  duiHwii — "  iHiy  for  the  apparalua,"  etc. 

The  lrnrt>rd  Jndsee  ouferred,  and 

Mr.  Jostloo  WiUs  s.-ud  ha  came  to  the  cundurion  Ibtil  IhO  ordor 
ikt  rhnmhei*  wiis  riehc.  Ho  did  aot  think  that  Order  M,  pro- 
vidmg  for  aummm)'  Judgment,  applied  to  coaea  like  thie,  raleUtg 
what  might  turn  out  to  be  a  ilifflcult  question  of  Uw.  It  wa* 
never  intended  to  throw  on  the  judge  at  Chamber*  euch  a  burden. 
It  wim  iimiOMible  thai  tucb  quesUoDS  oould  be  aatlafactorily  dealt 
with  Ml  Chambers,  Thi«  verj'  case  hod  lieen  ac  argued  aa  to 
ouciipy  about  two  huurn,  and  yet  no  time  whs  wasted.  Such 
(mealionii  wore  not  meant  to  bo  dealt  with  suiniiiardy  at  ChainberR. 
And  on  that  ground  alone  [he  ahould  uphold  Iho  order,  allow- 
ing loavn  to  defend.  But.  on  tho  merits,  he  was  not  aathdiad 
UiHt  the  dofendants-  the  aollcra— wore  not  entitled  to  rotoio  the 
£I,'KHI.  When  iho  iiliimtiH'ii— tho  purchiiaom— renewed  the 
hill  ol  Inding  they  hail  not  remilMd  the  amount  due  tinder 
the  contraetv  nnd,  though  they  hail  proiierty  returned  the  bill  of 
lading,  the  sellerB  might  contond  that  inoy  were  entitled  to  retain 
the  money.  He  certainly  was  not  satisfied  that  the  defendants 
wore  nol  entitled  to  retain  tho  mono]'.  At  all  events,  it  wae  far 
loo  disputable  a  qnesllon  to  be  decided  sammarilr.  To  decide 
such  naaea  natlaf actor! ly  at  Cliamhera  wa*  not  |ioa*tt>lc,  and  il  only 
Icndvd  to  put  the  judge  at  Chambera  in  a  falae  (losulon.  Furtbor, 
In  tho  prMBnt  evi»,  there  was  a  «iibeUnlial  couuter-clalni.  The 
order,  Iherufore,  mude  nt  Chambers  wua  ri^ht. 

Mr.  Jostloe  Wrlgbt  was  of  the  snme  opinion.  It  was  nol  shown 
that  tho  defondiinte  hod  not  from  the  lint  conceivod  that  tbCJ  haul 
a  right  to  cotnin  the  £1.00(1,  making,  as  they  did,  a  claim  for  eab- 
Btantiol  damage*. 

Tho  app.ial  was  difmiaaed  and  llio  order  uphold. 
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COMPANIES'  MEETINGS. 


INTERNATIONAL  OKONITE  COMPANY,  LIMITED. 

All  exlmoTdlnniy  genornl  iu<ioLlrig  of  this  CrOinfuiny  wan  held  on 
Haturday  at  ihu  City  Tcruiinua  Hotel,  Mr.  Samuel  I'upo,  Q.C.,  in 
Ihe  chnit,  to  con'idvr  the  conlirmatJon  of  tho  rcsulutions  posaed  at 
tho  meeting  on  t  he  'J7lh  September,  for  changing  tho  name  of  tho 
rompnnylo  the  Ok  on  iie  Company.  Limited,  and  lor  making  cortAtn 
alcofflcions  in  tho  orticloa  ol  association. 

The  Cbatrman  reminded  them  that  at  the  last  meeting  they 
found  thcmaelvcfl  practically  at  tho  mercy  of  Ihe  American  eliare- 
iioldora,  who  held  a  preponderance  of  the  volinj;  power.  During 
the  dixcuMlon  on  that  oooaalon  objections  were  raised  losomo  <» 
iho  propoailiiinx  which  had  emanated  from  the  other  ibde,  notably 
one  fur  uholi'lsint;  the  power  ol  the  Company  to  pnrohase  it* 
BliBrCE— n  chsngo  which  would  nifoct  tholP  atAoaiog  OO  the  Stocjl 
Exchange.  The  resolutions  were  passed,  hut  the  gentleman  who 
held  the  proxies  ol  tho  American  aharohnldera  mid  ho  would 
represent  to  hi*  client*  the  rlaw*  which  hnd  bean  oxpraeMd  by  tbe 
Riigliaii  aliaroholdersL  A  letter  hnd  ainue  l»en  reorivert  from 
America  agreeing  to  modify  the  rwolulions  to  the  extent  of  not 
interfering  with  the  eii>'iii>g  aitiole  as  to  the  purchase  at  the  sfaarea 
by  the  Company,  and  thctelure  the  reaolulioD*  would  now  be  aab- 
mitlod  for  oonhrmation  minus  that  point.  Ho  held  thai  tho  beat 
thing  they  could  now  do  was  to  agree  lo  tha  reaalui.lon*. 

Mr,  WUUoiBs  then  moved  the  contlrmallon  of  the  rMolutlonf, 
with  tho  nicidili cation  referred  to, 

Ur.  VaoKluui  Siorena.  in  aeconding  the  motion,  stated  Ihat 
ihe  '.■Hjiit.id  III  thi;  Cuinpiiny  wim  J^^MU.OOO,  and  that  Mr.  William* 
had  lodi^'etl  pmxiun  repiei-outing  Clit5,'190  in  favour  of  the  motion. 

The  Obalrmao  stated  that  the  Board  held  no  proiioa.  Tbe  eSoct 
of  tho  proposal  was  to  transfer  the  manogemcni  to  America. 

Ur.  Oladstono  aaid  that  tho  .'Vmoricana,  who  bad  sold  the 
pro[iorty  to  them  at  10  time*  It*  value,  now  axked  that  It  should  be 
[Joced  at  their  entire  dia|>o*»l. 

Tho  CbatrmoD,  In  r<i|i1y,  atat^,!  thai  that  was  no  doubt  the 
iiiiilviduiil  cipioioii  ('I  iiiikii)' of  them,  but  he  felt  powerless  in  faoe 
of  the  pcoiio*  which  hnd  been  lodged  by  Ur.  Williams.  The 
position  was  that  the  American  business  was  making  profita, 
whioh  the  American  shareholders  objoclod  lo  giving  up  to  atak* 
good  tho  lassos  on  the  English  buainoM.  At  tho  suggostloa  of  Ifao 
American  diroctora  the  works  at  Maiicheatar  had  been  oloaed.  but 
possibly  they  might  bo  cooiiened  at  some  future  UmeL  Spewing 
a«  an  ordinary  ali  are  holder,  he  foil  Ihut  tJie  only  obanoe  be  had  of 
Lcetling  a  dividend  lay  in  the  surplus  pcefiu  of  tbe  Am««iaan 
bualnesa. 

After  further  diaeusaion  the  reeolulions  were  contirmed. 
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BUSINESS  NOTES. 


Ch«atorfle]d.~Tha  Town  Counoil  Ki-e  weklii|;  for  pnvorn. 

St,  B*l«n8.~A  provUionul  order  ia  being  uoiicbl  by  Iho  Cor- 
poriitioti. 

Chelmafortf.—Mnwi'ii.  CnmpUin  and  Co..  LiTiilt«d, an)  applying 
tor  potvots. 

Bu*«w4n-f1tnnMa.— The  Town  Council  ftro  xeokinic  lor  »  pro- 
vinionnl  oiilor. 

FlyBaotb.— Tho  CorporaUon  md  applying  for  a  iiroviBionsl 
Older.     So  i>  the  gt  i»im[Hiny. 

H«bM-t  Sle«trt«  Tramway  Company. -'For  the  monlh  at 
Oolobot  the  «irniiii"-f  wuro  £l,—)7. 

Chipping  Wyoomb*.— Aa  npplic&liOD  lor  vtwtric  litthtJng 
power"  la  being  miulo  by  the  Corpomlion. 

Peaiith,  — Tlii>  l.oc»l  Bnnrd,  at  rnfcrrod  to  on  the  lOth  ult.,  are 
mAking  iip|>lication  for  »  jirovu tonal  oidnr. 

Weaiara  and  BraslUan  TeUsrapb  Company.— The  reoeljito 
for  tlie  wuuk  pnilwl  November  ^4  «on!  £3,T,9. 

Onlldfard.— The  L'fbnn  Sanitnry  Authority  iiituiul  M  coiinoct 
Ike  iaolutinn  bo«]iltal  with  tho  |»lici;  itation  by  lolephorio. 

CtuuDse  ftf  Addraaa.— Thu  otlilrwR  of  (h«  KoimithAy  Kleotrie 
TrnmwBy  ia  now  in  Roioville  road,  Round hity- road,  l.«eaR. 

OyBtermantli.— We  ahull  atiortly  be  iu  a  poalllon  to  give  lurtbor 
Informnlion  oonraminK  tlie  proposed  eleotno  Ii([lit  Bchemc  for  thi» 
town. 

Oryatal  Palaos.—The  CryRtnl  Palaoa  IHotrlct  Electric  Supply 
Company.  Linutod,  are  to  aeh  for  permlMion  (or  an  ext«niiion  of 
powom. 

Balham.  S.W.— Mr.  I'eton  Daahwood  propoaes  to  light  his  ahopi 
in  B«lhaiii  High-rood  by  etectrioity,  and  to  erwt  arc  lamp*  close  to 
Iho  kerb. 

yaadoD. — The  I>ochI  Board  aro  apnlyinii  for  a  provinlonnl  order 
bo  supply  cleutrioSly  within  tlia  iliatnct  ovor  which  thoy  oxncciee 
nuthority. 

WUlaadon. — The  Local  Board  have  decided  to  apply  to  Che 
Boanl  of  Trade  for  a  provk«lonaI  order  to  llRht  the  pariah  by 
oloctrieity. 

Oeran.— Moears.  Hatl,  Brown,  Buttnry,  and  Co.,  o(<-ovnn.  have 
reoetved  an  onter  from  Pnndoe  for  a  highapood  engjino  for  oloctric 
lighting  parp08B«. 

ftt.  Aaapli. —Negotiation ■  nr«  propoodiog  between  a  ('ardilT firm 
and  aoinc  of  the  loAdlnj^  tradesmen  witli  a  view  to  liKhting  the 
town  by  electricity. 

Croydon.— A  local  paper  itales  that  MmotbinK  will  have  to  be 
done  In  the  matter  of  oloctnc  ll)chtin);  before  long  In  Croydon,  for 
tho  oleotric  light  will  come  into  general  iiae. 

KanalBgrton.— TbeVeatry  hnvedecidod  not  to»)tply  to  the  Board 
of  Tnido  [or  »  provisional  order  for  [loivor"  to  "iiiiply  the  parish 
of  St.  Miu-y  Abbottr,  Keiiainglon,  with  etootric  light. 

Harregato.— Mr.  tVilkinsun,  the  ooniulling  engineer  t«  tho 
Town  tlouncil,  ia  to  r«[iort  on  the  feasibility  of  iiaing  a  refuse 
dMtrnctor  [or  electric  lighting  and  pumping  purposes. 

BoxtOB-^Tho  Local  Board  For  tho  urban  aanitary  din  trio  t  are 

applyiug  for  a  proviwioiiiil  order  iiiidor  which  tlioy  luiiy  produce 
and  aupply  eloctricity  within  the  urOH  imitor  tbuir  jurisilictiaii. 

Ooraolnoa  Ueotrlo  Light  Company,  Limited  —Thia  (.rompaiiy 
ban  boon  rogistored  with  a  capital  of  tlO.UOO  in  £1  Bharca,  to  carry 
on  buiiooe*  as-  suppliora  of  oloctrictly  at  (ior^einon,  near  Swanaoa. 

Loada,~An  electrical  clock  waa  exhibltoil  by  Mr,  J.  U,  Uuah 
at  the  1.ooiIk  Natiiratiata'  Club  convoriHicione  on  Tueadny.  It  was 
maiiiifHaUired  (or  .Mr.  F.  W.  Brauson  by  MoMrv.  liaah  and 
Skilbeck,  U<w)' 

Working  Partner  Required. — A  working  partner  having  £1.300 
to  re<)ulr«d  by  a  VVoal^end  oloctrio  lighting  and  englneeruig  firm, 
AupLoation*  to  be  sent  by  lett«r  to  X,  19.  BtnobbonM-road, 
Walthamstow,  E. 

Palaloy.  —  Tho  Polico  Board  have  under  conaideratiou  the 
provialon  of  onn  or  two  nnaU  sub-atnttons,  auoh  as  are  provided 
St  Abocdoen.  ami  two  or  three  telophone-oall  ngnal-boxen,  similar 
to  those  in  use  in  (.Uasgow. 

DubUn. — Tender*  are  invited ,  as  mentioned  in  our  laat  tseue, 
by  the  UIli  mat.  (or  the  exionaion  of  tho  bulldinKf  iind  the  supply 
and  ereocieii  of  hdditional  plant  ut  the  central  Btation,  Fleet  stroot, 
Dublin,  for  the  Co r|io ration  ol  L>ubliu. 

BrulUon  Submarltie  Talegrapb  Company. —TJic  directors 
have  i-ioi"-l»i  ci!  iin  iril.eiiiii  'Hi  iiiiuiil  of  Ut.  per  "hnio,  or  nt  tlic  mt« 
of  l>  |x>r  ctiiit,  ii«r  miniiin,  liuv  ol  [n<roinctJi<i,  lor  the iparter ended 
Sopteiiiber  30  laat,  and  [>nyuble  on  tho  'ilst  iust. 

Inglaten.— At  a  meeting  of  inteimyurB  held  at  Inglolon  on  tho 
10th  ult.,  bo  conaidor  thu  quostion  of  the  introduction  of  the 
eleolric  light  in  the  villngo.  Mr.  T.  Prcoco  (of  MoMira.  AndroH* 
and  Praeoe,  Liroilod)  oddroaacd  tho  mooting  on  the  aabjvct. 

BnMMaSeU. — St.  George's m.[uaro  ia  tho  liiat  public  tfiorough' 
tare  in  Hoddervlield  to  be  bght«d  by  elcctrloity.  The  current  wa« 
turned  on  for  the  lirat  lime  on  Wodncoday.  Throe  powoi'fiil  arc 
lamp*  on  high  pillars  aio  fouiiit  omplo  lor  tho  Ulu  mi  nation  o(  tlie 
krg«  aquaro. 

Mwaglaaey.— The  Mevagiaioy  Voatry  on  Saturday  rooelrod 
(rem  the  L.ighting  f'ommlttoe  o*timatoa  of  thocoato'  lighting  t^o 
t«wn  with  oil,  gaa,  and  electricity.  The  ccmmiltaa  reported  In 
[avom  of  tli«  alectrio  light,  but  recoEameoded  that  'he  matter  be 


deterred  until  pariah  ooancila  hnd   been  formed.     Tbo  report  wi 
ud  opted. 

City  and  Bonth  London  Railway  Company. —Tho  rocoi|it8  fa 

the  woek  ending  November  26  worn  £885, agamat  f-iifl  for  tho  aaran 
period  last  year,  or  «n  Ineroaac  of  £'2,  The  total  recelpta  for  thn 
•ocond  half  year  of  1(ii)3  allow  an  incroue  of  £183  ov«r  those  for 
the  corioiiponding  period  of  IWi, 

J.  DeCrtoa  and  Sona,  Llmlted.^Tlii*  Company  bos  boon 
reginMr^d  with  a  capital  of  £1110,000  in  ilWaharca.  Tiic  object 
ia  lo  ■ca'iuiro  tJio  buainoH  dI  illuminating  and  docorating  con- 
tractors, chandelier  manufocturors,  gaa  and  «!■;>■»  r ion!  cnginoor*, 
ct^..  hitherto  carriod  on  by  .7.  I>efriea  and  Sotib,  at  147,  Hounda- 
diloh,  (iravel'lano,  L.ondon,  ^M 

CoTontry.-The  Gleatric  Light  CornmlttM  o(  tho  Town  Coundl^ 
hn'TO  beon  instructed  to  draw  up  n  list  ol  inalructlon*  for  tholr 
management.  The  fotloH-ing  gives  the  namoi  of  tha  inembera  ol 
the  committc">;  The  Moyor :  Aldormon  Totoson.  Hill,  and  Uulson; 
<\)uiioilii)r-  F'o>iler.<io)ito,St«rley,Wo9t,  Morton, Hoghw.Thomae, 
.fanica.  Wormell,  and  Liggina. 

Reading.—  The  lomporary  electric  lighting  of  the  Rending 
Town  Ilall,  on  the  ocou«ia»  of  tho  visit  ol  II.K.Tt.  IVinoeaa 
Chrlatian  to  open  a  bazaar  there  ou  the  '23rd  and  'J4th  ult.,  wa« 
OAiriod  out  by  Meaera.  T.  C.  tV'iltiaina  ami  Sons,  eloctrical  engi- 
neers,  of  (teatfing,  by  meana  of  17  high  candle- |>ower  incandoe- 
oent  lami>B,  the  current  tor  which  was  supplied  by  tlio  Reading 
Electric  Bnpply  Company. 

Selfaat.— The  electric  lighting  of  fJuMn's  tjuay,  which  wo* 
referred  to  in  our  loat  iraue,  was   inaugumt^d  on  Friday  In  tlie 

Breaence  of  Mi.  Cilcs.  engineer  to  thu  Hurbuur  C-uinmissioner*  j 
ir.  (ieor^e  Combe,  consulting  electrical  enginoer  for  tbu  contract  j 
aoct  McBsra.  Siiiinena  Bros.'  representative.  One  circuit,  com- 
priiing  hall  the  lain  pa  of  the  entire  nnmbercroctod,  was  connoctod 
up  to  the  maohiiiee.     Flie  other  circuit  ia  being  thoroughly  toat«d«H 

Cholteataam  — Majorlicneral  Babbago  hax  addremad  n  letter  b9| 
Colonel  Haalod  in  connection  with  tho  latter's  enijuiry  into  the 
appliojition  of  the  Town  Council  for  a  loan  (or  electric  lighting. 
Tho  Mujor  submita  that  tho  time  is  not  opioctune  for  auch  an 
undertaking  whili?  urgent  mattora,  auch  as  preventing  lewor 
inundations  in  ba!«meut«  of  housoc.  procuring  an  adeijuato  wat«^^ 
supply,  and  othor  tnuiU,  exiat  tar  more  urgent  than  eleotil^l 

Oraenook.— Tend  era  arc  invit«d  for  flttlng  a  woodnn  *t«ani 
yacht  of  SO  tona  with  electric  light  m  follow*;  'JO  4-o,p. 
incandescent  lamjia  nbout  cubina  and  saloona,  two  masthaad 
lHrn[ia  of  'JIO  c.p  each,  with  wiroa  :  dynamo  and  onsine  of  suSi- 
oiont  power  to  run  all  lamp*  nt  tho  same  timo.  Tondom  will  alio 
be  considered  for  a  eecond-liand  complol'O  apparatuti.  Application* 
to  be  aent  t«  Mesera.  J.  and  H.  ^l.  I'atorvou,  32,  Kldon  street, 
fireenopk. 

Ona  TmMtOD  Company,  Limitod. — ThI*  Company  baa 
rcgiatcred  with  a  capital  o(  £100.000,  in  £1  sharae  'nio  object  ts 
to  neifuiro  patenta  and  invontioEia  r«lnting  lo  tliu  propulsion  of 
vehicles  by  means  of  gaa.  and  thu  cunstruction  and  working  of 
cars,  and  m  aiippliom  of  cloctticily,  munufacturorii  of  all  kind*  of 
iiiHciiiiiery  and  appnratna  connoctod  with  tho  Eonamtion,  itorago, 
coinprBasion,  tupply,  ajiplication  and  distribution  ot  ga*  and 
electricity. 

Abcrdare.-  An  atatod  in  our  laat  isiuo,  nn  application  is  to  be 
niJidii  (o  the  Board  of  Trndo  for  the  iasuo  of  a  provisional  order  to 
Moiara,  .1.  C.  Howell  and  ('o,,  Limited,  to  enable  them  to  aiipply 
the  vlectrio  light  in  Abcrdare  within  a  radius  of  hall  a  mile  ol  St. 
Elvan'a  Church.  The  gaa  company  have  hith«il*»  kept  up  the 
price  to  *«.  .Id.  jwr  l,O0Of[..,  but  now  tlmt  the  nbovB-TiiBnI.ioncd 
company  aro  applying  for  parliamentary  powern  to  employ 
electric  tight,   too  direclon  onnounoo  a  reduoUon    of   3d.    pwH 

i.otioft.  '^B 

Wlgam.— At  a  mculing  ot  the  (.ins  Coimniittoe  last  week  a  letter 
was  read  from  the  Corlett  [Electrical  Kngioeering  Company 
oDoloatng  a  liit  of  peraona  who  are  willing  lo  adopt  the  olaotric 
light  if  trio  Corporation  will  supply  it  at  tho  same  pricen  aa  othor 
corporation*.  It  wo*  decided  that  tho  chairman,  vioo.chalrman, 
MeMni  Jno.  Johnson,  Richard*.  Smith,  and  Bigby  be  appointed 
an  electric  lighting  auh- committee,  and  that  the  above  cum- 
munication  be  r«torre<l  to  the  sub.commlttee  lor  report  at  tifa^H 
next  meetiug.  H^f 

Kingnon-an-Thamea.  — Tho  Improvement.  Property,  and  Sani- 
tary ( ■oiiimiliee  of  the  Town  Council  have  agreed  lo  consider  tha 
<ino>l.i<>ii  10  t.hci  lucuna  (or  the  prevention  of  lire  in  the  borough. 
Several  igiiotintix  were  o^kod  laal  wvok  atii  meeting  o(  the  Council 
by  iiiemliur"  iva  U>  the  lighting  u(  Uie  jiublic  lampn.  Councillor 
Baker  etatwl  thiil  a  fuw  inotniiiga  ainoe  tli«  lights  were  put  out 
early,  before  it  was  light.  Councillor  CoUinga  aaid  that  orders 
had  been  given  (or  tho  lam)Ki  to  be  lit  at  annaet,  and  to  bo  ki 
alight  till  *ovon  in  the  morning. 

Monmenth, — An  uti<iuiry  has  boon  held  by  Mr.  Thoa.  COdringtonv 
M.Innt.C.E.,  regarding  a  proposed  loan  of  £11^,000  for  Ciurying 
out  a  complete  aehomo  of  drainage  and  electric  lighting  for  the 
borough.  Mr.  C.  W.  lAiloy,  and  Mr.  R.  A.  IJawbarn,  ot 
the  Bruah  Eloctrical  Company,  eiplakntd  theb^  |>lana,  Soma  sligbb 
modlllcatioina  were  dirootod  to  be  made  in  the  scheme,  and  th« 
Maj'or  proinisait  that  tha  draloxgo  aliould  be  eoounanood  at  the 
earlin-t  (awiiblo  moment,  the  provtotonal  order  forelootric  lighting 
to  txi  spi>li<'l  (or  in  th?  muantlmn. 

Jedhnrgb— Proparauon*  havo  bafln  prooeoding  for  tha  intro> 
duction  ol  tho  electric  light  at  Harlriggo  UouMv  the  r«tidWioe  of 
Latii  Stnithedan  and  Camiiboll.  A  pood  oapable  of  holding 
100,000  cubic  (eet  of  water  W  been  made  at  the  Tower  Born, 
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Mid  from  (bin  pand  Lhs  waUir  In  aurrlv'l  nlon^  n  tiule  to  »  tiirbino. 
d«rolMilii|f 'JO  Ii.i>  Anc'iiiiiiIiiUin  atv  m\»o  uf»i)  Therear*  140 
llghu  lor  tli«  haiL*<!.  13  (or  tlio  ntablea,  nnd  liv»  tor  tbo  laundry, 
TiMkiiiK  H  tolnl  ol  ISi)  All  etaulrio  iaou>t  IB  arnuit{od  in  the  HMblV' 
yttrti  for  ■orkjiii'  nainll  mneliiiierf. 
'       F«lm«ndi  — Dr    Itiiiiku  iirouinMl  Imt  H-(«ak  nt.  B  im  ii 

I  Urimii  Sutiitiirf  Anlhiirily  I.1ib  rujwrl  of  Uie  Lijililuij    i  "in ■, 

^  wlildi  i«vuiiiai«tic|i^l  r.bo  |iAv<i>eni  of  fStoMtv-r-   '■•  i  . 
for  thair  rauort  iijiuti  tliv  c1  metric  tightm^c  kIi' :  i'       '.' 

lA  HOnM  npiiliuiitioDii  fur  inum  l&iniNi,  he  Uld  tli<-     imi' 

nvrne  to  tinkering  with  tho  Bubjcct,  hut  woulii  like  In  liavo 
iflMtrutlioiin  for  llio  (iroFiaintion  oE  a  campmlioniilvi)  ■ciinmo  fov  ihe 
odcquntL-  li)[li[,inft  of  tho  town  by  go*,  nloctrloit}',  or  othcrwlae. 
Tho  ro|>iri  wiu>  adopted,  liul  no  furUier  siV(i>  wers  Iniioii  in  tlin 
maltor. 

Kt.  pAaerka.--Tlio  St.  Pancnu  Vmtry  invitfl  iDnilcrii  for 
oxcoi'oUnf;  ami  conilrueliikfi  an  nndorifround  VHt0r>tunk  In  coii- 
I  noction  with  the  oleDcric  lifflitmi;  and  mfuM'doatriiclor  *tniian  iii 
I  King'n-road.  Ciiindcii  Town,  N.W.  The  drnwinin  luui  boiMn  HLtbo 
''-  o(  Vn,l.  H.  RoWnwii,  C  B,,  IS.  Vittt-jriantreol.  8,\V.. 
■  coiiy  of  Ibe  Keiierttl  vun'Ii lions.  upDcilJulion,  and 
fiedule  tit  ([UKntiiiML'aii  bu  ublntii^il  on  payment  of  live  sliiilin^*, 
,  irliioh  •rill  iioi  be  returned.  Tender*  to  be  icnl  in  to  Mr.  Albert 
B.  Pyi-rafl,  ubitf  clerk.  Electricity  and  Public  LlKhtimc  1>cpart 
■nent.  Vonlry  Hall.  Pancrki  roiuJ,  N.W,,  cninnxid  "Tonder  for 
W«t«r't«ol(,    before  i2  noon  on  Kriduy,  sih  I)eo«nib«r- 

ISaUaat  and  Neirtomiartfa.  — An  ndjoumcJ  nioeting  of  coin- 
mittee  liaa  been  hold  at  Xcwtowoarda  to  conaidor  improved  railway 
oaaitnanicntton  botwcon  B«lfrut  and  Nowtownnrda.  Rninn  corre- 
■pondeoc^,  which  had  boon  olii^itod  on  a  number  ol  matlor*  in  con^ 
noction  with  the  achonio,  wiv*  rnnd,  after  which  n  «cib  ooininilleo, 
who  had  boon  appointed  (or  tiin  piirpoa^  prwenltsi  a  rvjiort  on  nu 
Interview  thoy  h»d  had  Willi  llr.  Nanw,  manogor  Belfani.  Tramway 
Com|>»ny,  which  KlAl«ii  that  Mr.  Nance  rKauini««(lcd  el octHcily 
U  tha  bMt  motive  power.  It  being  too  lat«  for  parliamentary 
notiow  lo  be  wne-i  fornctt  bmmoo.  tho  oominittec  wan  mnUnued 
lo  report  on  various  matters  in  oonneption  with  tlio  fcihomn. 

BMCmI. — Tho   C'0[|H)ration    mvite   tnixtnrt   (or   thn    (oUnwinir 

work*  in  eonncRlIon  with  tlicii'  ohiRtrii^  lli;htttii;  ntatiun  in  Clinptil- 

Inne,  Bolfatt :  (I  i  ti»*  niiiimCJi  anil  dyimuioe,  {'2l  iwitcbboai-d  anil 

connoctiona,  {'.I)  batt«cliiii,  (-)'i  laying  oF  (.■uiiorece  cuU-orM,  |5)  cait- 

iron  work,   (<i)   in»iil»lor»,    (7)   ioFnlatsl    oablo,    fH)  copper   ntrip. 

K  Coplu  ol  any  ol  the  »|itwiik'»tioiiB  can  bo  oblaAned   fcom  Mr.  8. 

H  Black,  the  town  clork,  or  from  Trol.  A.  B.  VV.  Konnody.   at  hi* 

HolGoe,  111,  Little  Qaeen-etreet,  1iVe«tmin>l«r.  R  W     Finn*  wlahlni; 

H to  obtiun  copioa  of  «ny  apocifieatian*  inii*t  icnrl  with  tlicir  apjili- 

l^oaljon  n  dopoailof  one  |(uinM  (or  nnn  aiiecitlvHT.ioii  or  two  ■fuinedM 

for  anv  Ur]^r  number ;  tbo  dopo*lt  will  ho  r«tu['iiud  un  ruiwipt  tif 

bond  Kdr  l«niIerB,     Teatlera  are  to  bo  directed  U>  tlio  t«wn  clerk 

by  (ho  inth  hint 

SbeptOD  UallAt.— Thn  work*  of  die  AnKlo-lini-arinn   Brewery 

Company  ore  lighted  with  an;  laingM  on  the  Tbointionlfounton 

I  ayMora.     Tha  liynnino  1«  •iiiiiitwl  iinar  the  fire  brijtnclo  aintion,  and 

fa  drivon  by  a  fitJ-li.p.  uiiKinu      An  irilcmiitni;  a|>t>licncion  of  olco- 

(riclty   liaa   been  eucuanfully   made  a.><   a   motive    fxiwrr.      Tho 

refrigerators  uaed  ia  tbu  work*  involve  a  Iiiik"  Ruii>iitii|iliaii  nl 

wat«r,  Bad  a  aprine  has  recently  boon  a>:r|Ulrod  about  hHil  n  inilo 

<  from  the  wotkL     Steam  pumplnj;   would  rO(|oiie  an  eiiif  intr-hou^u 

I  at  tho  npiinff,  with  tho  oxjionae  of  kaopinii;  a  man  on   the  spot  and 

,  oi  hnuliuK  coal  noroa*  the  flolda  to  aufiply  the  furnace      By  tbc  uae 

'  of  oloctrloity  inataad,  the  motii'o  power  can  be  aupplicd  from  (he 

brewery  il«elf,   where  tho  |iuiu|i9  i-un  be   iturtc<i   or    aloppod    aa 

ranukrea  by  inarely  lurniiiif  u  switch,  and  it  U  only  noonuary  lo 

vi«it  tlio  '•\Jt\og  once  ur  twiuu  a  day  for  tho  purpose  of  Inapection. 

UtbUai  at  MolUMr— Tho  Corperatlon,  owlnif  to  tha  d«>truc< 
lion  by  lire  of  the  electric  lii^htlnK  worki^  In  S([iiarv  ruiul,  are 
iiuahjog  on  Ihcir  own  electric  !lj;titiiiu  volieme  nith  all  i)|<eed 
r  Bwra  •eocptod  tendon  (or  tho  work- rajuired  at  the  central 
llhhiBant  111  ( 'ri|>|ilnk;»tv  Thu  e'l^iiio*  are  (/>  bo  nuppUed  by 
'Uoami.  Poll  It  nnd  W.j-i.ill.  Si)w,irhy  Bridse ;  the  boilor*  by 
Meaar*.  YiiMk  and  Thnm,  Khi-rkbtim  :  and  tha  mnina  by  Uour*. 
Siainona  nnd  (.'.o.  A  j>rojout  ia  about  to  bo  carried  out  to  to*(  tha 
fawibility  ol  KeneratiriK  Bteam  for  oloetric  liehtint:  anil  vimilar 
)iurpu«eB  irtth  nslibtn  refuae  aa  tho  only  fu*l.  Tlio  power  ia 
obtBinwl  (rum  Livot's  oipandlnK  flue  *(«iuii-^nanilor«,  oauobla  of 
es«itin(-  '26il  h.p.  when  town'*  relii*u  i*  burned.  An  afeolrical 
inttallation  i*  bcintf  put  <lowii  which  uill  consist  of  a  powerful 
turbo-oloctrii?  {••'-nuraior,   Kiipplyin^  ii   pruJM-tor  vearoh-li^hl  of 

122,000  c.p  .  and  a  full  cuiuplenieot  o[  arc  lamps. 
»a«Uu>Dipton.  —The  ^Voika  C-ommittee  of  tho  Harbour  Board 
reportod  at  a  mmtine  laalweek  iJiat  theaub  committee  ntatedlhat 
on  tho  'i&^\i  October  they  witiieteed  the  Uftinj/  and  ntcwintc  of  tho 
electric  cnuie  with  a  weightof  thive  tona  in  the  ilini;*,  and  after- 
wanla  tho  crane  waa  put  lhr3ii)-h  eaicro  to«ta,  both  a»  lo  aiiood 
and  wai|{ht,  nod  bolb  IKtiug  and  ■lowm);.  All  tho  toct"  rci[ulrnd 
by  the  upecifioaliun  werv  carried  out  in  a  Kativfactoiy  Dinnnor,  tho 
I  apeud  beiuK  in  eico^  of  that  hjicciDihI.  A  r«|iart  waa  alxo  ni'-oived 
^on  tho  aubivot  from  Air.  Al-ilridt^ti.  with  a  lable  of  r«eulla.  Alder- 
aa  Cleveland  oxprouod  bi«  ijrtat  pleaauie  nt  heoriuK  eo  nuiis- 
Ctory  a  report  of  tho  einclrlo  oraaee.  id  which  he  had  taken  no 
'  KnM  an  intoroat.  and  had  detemuaed  U>  look  after  the  Ilarboar 
Boanl  on  the  matter.  He  boped  the  aoeond  crane  would  achieve 
•o  <i|unl  «u(!coiu,  and  then  they  would  have  appliance*  which,  oa 
far  M  hU  knowludj^  wout,  wore  nol  poaaouod  by  any  other  port 
in  tlie  kingdom. 

Tha  Royal  Sxebaa«a.— The  Lord  Mayor  (Mr.  Aldeiman  Tylor), 

M  elated  m  our  Ituil  iaeuo,  porformoil   the  ceremony  on   tho  23rd 

l>  ol  tunilDg  00  Itie  current  is  connection  with  toe  inatallatlon 
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light  at  the  Royal  Exchange.     There  are  (our  «ra 

in  :.  I.  1 1  .jiiadmnglo,  each  of  '2,S0I}  c. p ,  and  an  inoandesoent 
I.NLi.  ii:  lull  ..  p.  in  each  of  the  (our  comera  of  the  ambulatory. 
Til-;  ctiir^nt  i»  lappliod  by  iho  City  of  LendoD  Electric  fjuhtin^ 
CoTujiaiiv.  Lliiiiloii.  In  coawquoncc  of  the  bnilding  belnj;  ivcLihed 
''.  ,lt<.  t  V  tiir  fir'^  huio  lbncabl«a  altaehed  to  ibcmaina 
.  inr-i.»i,iic  and  load-covered,  and  all  the 
■L  L  in  L.'"L  injr)  iioio*  filled  In  with  hot  bitumon. 
rift  lime  that  the  inturiur  of  tho  Royal  Exch  an  (»  h"i» 
illiiiiiinalod  with  arlilictal  light,  althonifb  {(''e'^^  le^l' 
I L  hitherto  been  exuerienced  in  (oi«ry  weather  aa  a 
Thn  initalktion  baa  been  oarriuil  out  (rooi  plana 
ii.Ti'tiiiti.i.iona  pni|urcd  br  Moara.  Shepherd  and  Watnqr, 
,  thij  cnnirnctoni  boiiitf  hloaani.  J.  ().  Blatter  and  Co. 

Lighting  at  lallagioa.  -Thn  Special  Electric  LiKhtini!  Com- 
mittee rp(>i)rtt.il  .il  ^  iiiwtiiii;  o(  tiic  Vcatry  laat  week  that  they 
had  made  eoqiiirit-  for  a  siwi  for  the  pro|miiod  electric  lighting 
work*.  The  oommitloo  thought  that  tlie  llrciit  Noitlicrn  Hallway 
Company'*  projicity  in  Edon-srovo  iind  Burntind- place  would  be 
Buitnblo  for  tho  aintion.  Tho  knd  whioh  the  uompany  wore  wiUing 
(J)  *oll  covoi'j"  an  aicn  of  about  32,-ltK)  *quwo  foot  Tha  oocimibtao  ( 
were  »(lii>>cil  by  tho  etoclricnl  on)(inoor  that  throe  cartway 
entriiniwii  would  ba  obtainable  to  tho  ■i'-c— one  from  Edon  jijrave, 
one  from  Burnand- place,  nnd  one  from  WollinBtonioatl  ;  ibat 
onKiooroonui  could  be  oreowd  (hereon  cttjwble  of  containiiii;  nt 
Icoit  11  iota  of  plant  for  incandaweiit  lighting  (allowing  full  room 
(or  alow  apeedbori»iital  engineti),  and  eix  acta  for  are  lighting; 
that  amnio  aeoomroodation  would  be  aviulabUi  for  oWce*.  awitch- 
room,  workuhopa,  coal  atoroa,  etc.  ;  and  that  caay  maana  of  ubtaiti' 
ing  ooal  iliroct  from  track*  into  tho  worka  could  be  aeourod.  Tbo 
«>roi>i(ltc«  roooinmonded  the  Vciitn  to  refer  it  to  them  to  carry 
out  the  iiegotiBliijns  (or  the  jiurehnao  of  the  aite.  The  VaetoJ 
adopteit  the  rupoit  ol  tlie  committao. 

Baroat.  -Tlic  Electric  Lighting  Committee  of  tho  l/>cal  Bonnl 
iiintitioiicd,  nt  a  mocting  on  the  ISth   ult  ,  that  it  wM  of  opiniooi, 
proviilci^  the  electric  light  could   be  auppliwl  by  a  company  upon 
11  HiitiHtiictory  iNmla  to  the  Board,  or  could  be  iiipplicd  by  ihe  Board 
u)Hiii   a  •atiHiaclory  coiniiiorclal  baai*,  that  tho  town  ehould  bai 
li(;litcid  by  electricity.     Tbo  conimittae  lurtlier  reoammeuded,  at  *  ■ 
Uter  meeting,  that  an  advorlinement  vhoutit  be  Inatttad  in  (Iwl 
Kitdriral  Eniibie'.r  and  another   (laiwr  ai«  follows :  "  Th*  Bamet ' 
Local  Board  invito  oppiications  from  companies  or  iSrma  wHlitiK  to 
take  tho  tianafor   and  to   nndortulte   and  carry  out   tha  Boaifd'a 
giiarnnlnc  hy  the  Barnet  Electric  l.ighiing  .\ct,  1893,     AppLlcanta  ' 
nre  retpieatoij  to  st.nta  :  ( I )  Tho  avstem  of  li/htiog  propoaad.  (3) 
tbe  ciiaige  (or  li|::htin^  tbo  public  uimpe,  r.l)  the  terms  ntioD  woloh  i 
and  at  wliiil    iwriwlx  they  would  give   the  Local   Autiierily  Um>' 
option  of    rupurchiutug     Llie    undertaking,"      Thia    re|Mrt    was  i 
adopted.    Tho  advertiBomont  ivaf   published   in   our  laat  lame, 
and    ia   Blm    printed    in   tho   proaent   number.     The  elerk   woe 
inatructail  to  write  to  the  Electric  Imlalhitioa  Company,   who 
hod  «ent  ita  men  there,  and  acquaint  them  witb  what  the  Board 
propoaed  to  <lo. 

Llsbtliic  at  OolUfsrd.  — Wo  roferrod  laat  wook  to  a  pubUo 
meeting  hu Id  tocun^iler  tho  introduotiun  of  electric  ll|tM.  At 
that  meeting,  it  will  be  remembererl,  a  cuni^iderable  amount  of 
auppoTi  u'ai  offered,  and  a  committee  wna  appoinud  to  make 
ftiitlier  enquiriea  and  oicertain  whether  the  amount  r«<|uir«d  for 
the  initlatary  ptoooedinga  could  bo  raiaed  within  tho  apeciited  UdM 
during  which  a  proviiional  order  could  be  aiipliod  for.  ^e  OOin- 
mittec  which  wna  fully  r«fire*ontntlvo.  decided  that  if  £300  were 
«ul)wribcl  in  the  wny  of  "  founder*'  aharea  "  within  the  limit  of 
the  borough  tha  order  should  be  aptillod  for  In  ihe  uanal  wr». 
This  condition  haa  been  oomplieil  with,  anil  (oraij  notlca  to  bM  ' 
Board  o(  Trade  has  been  given.  The  proviiiiona]  order  la  aakad  ' 
to  autliori«e  the  Hollowny  Electricity  Supply  C-umpany,  Llinit«d, 
to  auppiy  oicnlricity  for  public  and  private  pur^ionca  within  tita 
boroiiijh  of  Uuildfoiil,  in  tho  event  of  a  company  being  formed,  , 
li»t  tlio  ITollotvay  Coinpjtny  will  hand  over  their  poworn  lo  tlie 
Ifrciil  one  when  the  liitt-i^r  in  ultim»lely  conaUtitiod.  There  l*  itniat 
unanimity  In  (iuililfoid  nu  lo  Uie  dtmltability  of  introduoins  a 
aiippty  ol  uluutriclty  into  the  borough.  If  tho  Corporation  can 
have  inicrtud  in  the  order  a  reaeonable  clause  enabling  Ibom  at 
■otne  future  time  to  buy  up  tha  oom|)any,  no  op|ioaitiou  may  be 
eKjiectc<l  from  that  4|iinrtur. 

Tbe  SaadarUod  Teadara;— The  eubooTaraitteenra  now  oon- 
■idoring  lenders  fur  tbe  Klataon.  Eight  oontiacta  are  to  be  made 
for  the  laying  out  of  the  neeoeeary  plnnt.  and  the  tender*  aant  la 
have  puulod  the  aub  committee  which  has  the  wnrk  in  hand. 
Thctn  were  2»  for  Lunciuhii-o  boiler*,  tho  price*  rnagiiig  from  ' 
H-^CM)  to  £l,'2;tA.  Contract  No.  2  i*  for  com|)oaod  engines  and 
dynainoa,  for  which  IH  tondor*  had  boon  acnt  in,  tbo  Sgurea 
ranging  from  £6,011)  to  i^-t,!!-!!!.  For  motor*,  nltematoni,  and 
■u'lUdiboanlH  there  wore  10  tondcrei.  the  highest  being  1'3.0(m>  and 
Itietuweet  £1,100.  No,  4 1- pec  ili  cation  was  (or  main  *  witch  board*, 
itutrumenle,  and  connections.  Here  there  were  19  tenders,  vnrying 
in  price  from  £1,350  to  £57.'i.  Kor  tin'.C«rieH  there  were  a«T«nj 
tondcn.  tho  highest  being  tiaiO  and  tho  loweitl  C79S.  For 
iuaulated  cables  there  were  ecron  tendon,  and  for  roatln-urk  IS 
tondera,  but  tho  total  prices  wo<ro  to  bo  aacertained  co  measure* 
nioiit.  Thoeighth  and  laat  specification  wa*  for  ccpiier  atrip,  and 
1 1  t«ndatit  wore  aont  In,  the  price  |>ar  pound  being  i  }d.  in  tbe  oue 
of  the  highewt  and  UJd.  the  low>«at.  One  firm— ilaaar*.  I'nr*ona 
and  Co  .  of  Newcas tie-on -Tyne — tendered  to  do  tlia  wfaole  ol  lb«'^ 
work  on  a  Byslem  of  their  own  tor  £I9.M<.  The  Eraat  dlvaraltT 
ol  prices  so  bewildered  the  committee  that  they  decided  to  aOM 
tbe  tenders  to  Prof.  Kennedy  to  go  through  them  and  report  OH 
the  mattor. 
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LlKtittBf  at  Botton.— A  bcbnra  on  '*  Bolton's  Eleotrie  Snpplr" 
wfii  iJvlivcrod  [oFt  veak  at  lbs  Tochnit^al  Rchool  by  Mr.  J.  U. 
Rt(inr,  M  I.  K,K,,  dofl.rical  nofflnoer  lo  the  barc>u);li.  Tho  chnir 
wiu  occupioi  liy  A]il<iriiinii  Milca,  J.K,  chairinnn  of  thg  Gas  unil 
Etoctricit;  ('oiiiiiiitt«o  uf  tl>e  Corporntion.     Tho  Chairman,  kFtor 

g lying  «  com|iliiii«iit  lo  tbe  aliilitiw  n(  Mr.  Riiior,  inid  the  Gna 
gmtnStUe  hsil  riuturminwl  that  they  worild  *par«  ntil.hor  laina 
noreiponite  to  have  ■  i!r*t'Olaiis  intiliillatioii  [or  the  town-  Mr. 
Rider  ibon  dolivoroil  hla  Imtur«.  Ud  explained  the  illrmtl  ftnd 
alMrnatiii){  nurroni.  ■yitcims,  and  goMo  illuKtraliona  of  tlie  udvan- 
tagea  of  infiandoaronl  lacnpi.  He  also  oxplainod  nnd  praoliravtiy 
illuKtralDil  tlie  prin(ri]il«  i>(  the  arc  UgftU  With  rotrani  lo  tho  ctwt 
af  tho  1 11 II  in  ill  All  ^.  hs  Mid  Ibat  monr  people  did  not  iccm  to  undor- 
atund  the  Iwl  of  choraee  wnt  out  by  the  Cni'(>ornti()n.  They  pro- 
RMod  lo  oiiar^o  for  tho  li^ht  by  Ihe  indleatioii*  of  a  mntor  mroiUr 
In  appearance  to  nn  ordinitry  gnfl<met«r,  but  infitOod  of  r^hariflns 
«o  iDuoh  per  i^uhic  foot,  thev  n-ould  cbnr^e  «u  much  per  Roiud  of 
Trado  uniL  Thore  vould  bo  a  difTorontini  Byntem  of  oliarKiiii;- 
Tbe  propoiod  illdlnti:  ncala  of  i^horjcca  ranged  from  R^d.  to  9ii.  per 
unit,  the  idnn  liciiii;  lo  k'^b  rich  and  poor  aoniamera  an  equal 
chnnrn  of  olitniiiini-  ilie  lieht.  A  vole  of  thanko  won  paused  to  the 
kcturor,  and  nisu  tu  tho  Oinirmnn,  whi)  oald  It  wa«  hojiod  io  a  few 
monlhi  that  the  inntallation  would  he  completod. 

D*rry.-~The  projoet  undertaken  tiv  the  Corporation  for  tho 
street  illuminntiuii  of  Itorry  with  tho nieclrio  lijj;bt  in  now  ntailtii; 
completion.  It  in  niidorM,ood  Lhit,  union  nonio  nnforeBoen  drcuin- 
(tanoe  occur*  to  InMrforo  with  proaont  prOj^rOM,  the  pruuiotcr"  are 
ooDficlont  that  Clie  |;raat«r  ftortlon  ol  tho  city  will  bo  ulectrimlly 
lijlhtod  before  CbrLtttnoA.  The  now  |K<naratinK  ulation  buililiii^fs 
rvro  idtaated  belwoen  Htranil  road  ann  the  <^iiay.  One  engine  hiis 
boon  alreaily  put  in  poution.  iiiid  the  inukoni  ntuln  thnt  in  Icie 
tlian  a  (ortni|;bt  thpy  will  bo  able  to  letit  it  nndir  nl<-Jiiii.  Thin 
onfrfne  id  capable  of  norlcing  up  lo  MO  b,p.  The  Itywho'il  U  Hit. 
In  uiainoior,  driving  two  dynamoi  by  boll*.  Only  one  third  uf  tliu 
area  of  tho  yard  at  tho  tlatlon  w  opcupiod  by  the  biiildiii)^  fur  the 
Btrevt -light! nit,  the  rcmnlndnr  bring  roaorvod  forthu  limim  to  buuno 
lightins;  fohomn  ihould  the  f  ili/fin»  oiproH  a  dc«ro  to  lake  it  up. 
Tho  mAchintiry-i'OOin  In  6ll[l,  long  by  -Klft.  Hide,  o|>on  to  tho  ridge 
a  clear  height  of  3'Jfl.  Tliirlven  feet  abovo  tholloor  lorol  runa  an 
OVDibetu-l  IriivuUiiig  i?mne  fur  lifting  aoy  part  of  tho  machinoiy 
The  lioiler  bouse  in  built  to  oontaio  two  Laiituliire  bollnm,  oacIi 
SDfl.  lonu  nod  Tft.  in  diameter,  and  eaeh  cnjiable  of  ^enentltnff 
*t«ain  for  200  h.p.  with  avorngo  coal  and  draught.  At  tlie  back 
of  tho  boiler  is  lixctl  nOrccn  fuel  ceo  noiniwr,  conuatin|;olM)  pipe*, 
Ihraugb  which  Ibc  wat<ir  la  poucd  boforo  ontoriiiR  tho  boilem. 
The  ehimney  (tack  is  )2.'>(t-  hiifli-  The  dyatmoa  aro  ready  for 
doltvary.  but  it  In  not  ronaldorod  dcnirable  to  have  them  on  tho 
npot  until  the  ongltio  and  lloorine  are  coinplcto  Tho  oable*  are 
now  completed  in  two  circuits.  There  are  i"  all  I"  nil!c»o(  nablea 
already  laid  in  the  oily  and  Watoreiilo.  A  ntArt  lian  boun  moilo  on 
the  w«M  MCtion.  Over  100  otroet  pillan  hikvo  biwn  ernclfl  in  tlio 
variouR  thorouffhfarea,  and  the  lamp  oarrietv,  roaily  fur  tb«  iHiiip'. 
have  been  dioil  on  mont  of  i.liem.  A  number  of  ilio  lani|v  are 
already  on  the  »jiot  comploUi  for  otcction  u|iou  tho  piilarB.  All 
tha  aloclrical  work  in  connection  with  the  ichome  in  beini;  oarriod 
out  by  MoHr*.  Slainon*  Broa.  and  Co..  Limiicd,  undor  the  personal 
•upervielon  of  ihair  engineer,  Mr.  W.  A,  Cotlings.  Tho  lamn- 
pillara  ara  being  «iipplie>l  and  all  niechAnioal  work  ■atiifaclonly 
tiarfonned  by  Moiuint.  Alex.  Brown  and  Son,  Dorrv.  Tha  cnntrnct 
for  tha  station  buildinBa,  oliimney,  boiler  neltinc,  touDdatlona,  etc. , 
I*  In  Ibe  tiauila  of  Meura.  Matthew  M'Cielland  aiid  Co.  The 
desi^ne  hare  been  fumillbl^d  by  Mr.  R.  Bcolm  Buchojian,  C.£.i 
arohileot,  Shipiiuay.itroet :  while  Mr.  H.  ^V.  Itlake  watubee  the 
intoroata  of  tho  Coriwrnlion  ai  their  consulting  engineer. 

Daadae.— .\  [oproaontiitivn  of  a  Dundmi  [laiior  hoa  had  ati  Inter, 
view  with  Mr.  Matthair  Bacban,  nho  ha*  )uat  returned  from 
America,  whar*  be  ha*  been  engaged  hh  an  electrical  onK'neer  and 
tramway  oipert  wilb  tlie  oliiet  electricsl  ooin[)anie«  in  Uio  Uniterl 
State*.  Mr.  Buoliun  U  a  native  of  I'ortobvllo,  Previout  lo  going 
to  AmerioB,  be  had  five  yearn'  expeiicncu  in  Enulnnd.  During  the 
five  years  he  waa  in  the  State*  be  wai  oonneclod  with  Ibe  WuBtini; 
houao,  the  Gdisor.,  and  latterly  with  tho  ThomBiiii  Uounton  Com- 
panioa.  lie  alndiod  oleclrlclty  oa  a  motlio  and  lighting  power, 
and  he  baa  now  roaolvod  to  remain  in  thta  country  and  rnlnhliaii 
hlmiolf  a*an  oloctrical  engineer.  Mr.  Buchaiinaid  that  if  ctncirlRlt}' 
wcreauppllcd  M  tho  hounea  It  could  be  nlill'cl  aa  a  ntoior  for 
domettlc  parpoto*.  Iri  Ilundoo  there  were  inHny  |ieruiiia  h-!io 
would  uliliM  It  iri  that  way  if  it  (xinlil  only  be  xiippb'ed  at  h 
ohaaper  rale.  Thaoentrul  station  could  unsily  supply  eleelriclty 
foriiuuh  pur|iuti«B  if  the  ooiiBumora  would  tnke  itduimi;  ihi.-  'liiy,  no 
Ihoy  had  a  number  of  maohine*  alaiiding  idle  all  dny.  l!  thiit  were 
done,  moton  could  bo  luppliod  by  the  comiiany  whicii  would  drive 
•owinK  niachinea  and  other  dnmcatic  machinDa,  In  .^marioa  tJiia 
■jttemof  lit  lllaln);Dlactrleityiibcln)(  rapidly  developed.  VViUtroipud 
lolnuriwayii,  Uio  •poakeratatcd  that  a  gradient  of  about  10  percent, 
eould  fairly  be  worlied.  If  Itwaanot  neceeoary  loelopon  the  Incline^ 
Ha  preforred  the  overhead  wire*  to  tha  uDder);rouud  oondutt 
syat«ai.  Aaked  wbetlier  tliere  waa  any  dang«r  from  the  uverhoad 
wire  brwkinK,  he  atatMl  bbal  aueh  aociilenta  rarely  ooourrcd.  In 
Amerioa  it  woo  tho  gMieral  rule  to  run  at  apo[«niiaiof  500  volts, 
but  that  could  be  reduoed  for  lafeiy  w  '100  volts  A  aliock  of 
SOO  volte  might  almoat  kill  a  man.  but  it  did  not  do  it  oa  a 
rule.  At  400  volta  there  wo*  no  danger  to  human  life^  The 
danger  would  thua  bo  very  a  mail.  The  obi  action  to  tho 
ondoi^round  conduit  ayit^m  waa  tho  troublo  cauaod  by 
the  condull  In  which  the  wire  i*  laid  being  tilled  with  dirt 
and  du*t.  VVlion  heavy  nilu  toll  the  conduit  wa«  apt  to  be 
flooded.  Wat  laaMoed  the  power  of  the  eleotrie  current,  and  if 
the  obannel  waa  ilooded  the  inifiic  wpuld  be  inlvrrupMd  till  it  waa 


dearad.    Tbe  lines  at  praaant  In  eviitoncc  in  Dundee  would  bo 
■uttabla  for  electric  car*.     Tho  olaotrio  cam  would   l)0  a  groat 
Mvlng  of  horaes.  and  thoy  could  do  awav  with  tho  unaightly  and 
dangoroua  atoam  con.     The  cara  generally  ran  in   Aniorlca  at  jH 
■peed  of   about  aU  or  aeTen  mlie*  an  hour   In  the  city,  but  whMH 
tney  got  Into  the  mihurb*  where  they  had  a  clear  oountry  he  hoo^ 
Man  them  aplnning  along  at  the  rate  of  20  nilM.     Mr.  Bui.>han 
oould  not  *peak  [HinitlvoTy  renrding  the  Hnaocial  reauUe  of  the 
electric  ayttem  In  America.     One  company  he  know  )>aid  a  divi. 
dend  the  fint  year,  and  one  thing  waa  cortam,  if  thoy  did  not  pay 
tho  .^mcriciinn  would  not  be  exiendlng  them  all  over  the  country. 

Ughtlsg  o(  Barr«w,'A«  atalod  in  our  laat  iaauo,  the  Lioeol 
Boanl  ate  applying  (or  a  pruvixiniial  order.  Before  thla  doclalnn 
was  arrived  At,  tho  matter  woe  fully  dlacuiuwd  by  the  meiiibaiii  of 
tho  Board.  At  a  raiment  mvuling  the  Chairman  called  attenl.lon  to 
a  piece  nf  land  near  Harrow  I'ond  which  bod  been  ao(|uired.  At 
the  time  of  the  puicbnao  it  waa  thought  lo  erect  an  electric  light 
station,  bnt  th«r«  wm  then  no  thought  of  public  bntliE.  Mr. 
I'ilcairn  preMiil«d  the  report  of  tho  commiltH!  appointeti  to  doal 
with  tbe  subject.  The  re(>nrt  italed  that  tli«  committee,  in 
accordancD  with  the  authorltv  given  them  to  cmjiloy  an  electrical 
angineer,  inatrueted  Mr.  n.  C.  IX  Hivwlayno,  of  :i,  I'rlticen'. 
nuinaiona,  Victoria  Hlreet,  S.  \V.,  to  lurninh  them  with  a  report, 
and  at  tlia  Mnio  time  the  clerk  put  hiinwlf  in\i>  comniuiiiuation 
with  tlie  achoolaathoritiaa  vtth  a  liow  tu  a^certnining  whether 
tho  light  would  bo  adopted  by  tbe  moalerv  and  in  the  echool 
building*.  Mr.  Hawtayno  had  aont  in  hia  roporU  m  which  bo 
<lMilt  fully  with  the  >ublect,  and  boidng  bia  lignroa  on  tho  auump. 
tion  that  all  the  public  latnp*  In  the  district  would  bo  lit  that  the 
li^ht  would  be  taken  by  tha  maelern  In  thnlr  houana  and  In  the 
ecitool  buildings,  and  thnt  1,000  1nm|i*  would  be  lAken  by  other 
privaMconaumcM  ill  the  Lxiiiipulxory  iirwi  tmggeaiad  by  him,  Mr. 
llawtayne  odviHxl  tlia  cocnmitlee  thnt  if  tbe  light  wa«  euppliol  at 
Nd.  iMir  Itoiinlof  Trade  unlt^  tho  eiporiinent  might  be  exjioeled  to 
re*iiit  in  a  nurplua  of  roveniio  oi'or  oi|«nditaie  of  t^l.V).  The  beat 
site  for  the  elation  waa  conaiderod  by  Mr.  llawtayne  lo  bo  land 
adjoining  tbedapAt  of  tha  MetropollUin  Railway  Station  at  I'innor. 
rond.as  conl  could  be obuaply delivered  ther«.  butitwo*  not  available 
ioi  piirchoae.  It  hod  occurred  lo  Uia  ooraratltea  and  to  Mr.  Haw- 
tayno that  Harrow  I'ond  waa  from  ita  central  poaltlon  a  mo«t  con- 
venient aile,  and  hoi'O  he  projiosed  that  the  *tatEon  ehould  bo 
e*t«biiahed.  Another  reaaon  for  choosing  Harrow  I'ond  aa  a  Bit« 
wa*  tho  iiuexllon  of  public  bathe.  1'bore  hod  ol  late  been  a  feeling 
that  public  baths  were  deaimUc.  The  roirart  8iat«d  that  if  it 
could  be  sbuwn  that  public  bath*  could  bo  eatablished  and  main, 
tained  at  a  reaaonable  co«t,  the  committoo  thought  no  mora 
■uitable  p1ac«  oould  be  found  than  at  Harrow  Pond,  and 
if  thoy  were  conatructod  in  conjunction  with  an  eluctrioity 
supply  station  a  great  (utving  would  be  etTcctnl  in  the  Dost  of 
the  otigliial  conatriiction,  and  atiU  more  in  the  nnnual  coat  of 
(uich  mil  I  |ir  taking.  Mr.  Hawlayiic  catiiiint^d  that  tho  annual 
■Hvlng  in  the  ntx"  of  the  eleciriclty  eepply  *tatlon  in  conjunction 
with  public  bath*  would  be  a  further  £11)0.  Tbe  committoo  therefore 
suggeeted  that  if  tlie  Board  detiro  to  proceed  with  the  cluctriual 
work,  plans  tihould  bo  oblaiiie'l  whiuh  would  make  it  possible  to 
orcet  the  atation  either  in  conjunction  with  public  baths  or  to 
admit  of  poblic  hatha  being  added  lieioaflor,  Tho  couimittoo 
stated  that  if  the  Board  did  not  lake  up  blio  <|Ucation  of  the 
electric  light  It  would  bn  [KHHiblo  for  Moaara.  Joel  ind  ('o.,  who 
hod  already  given  notice  of  their  intention  to  apply  for  a  pro. 
visional  oiJer,  l«  obtain  [I.  Tho  committee  did  not  think  It  would 
be  advisable  to  give  them  thiM  opportunity,  but  wera  atrougly  of 
opinion  that  if  there  are  rwufunahle  pnxiivcts  of  a  profit  being 
mode  by  olectric  lighting,  the  BuanI  nhuuld  securo  these  odx-an- 
tagcs  for  tho  rntci)^kyiirs.  and  krcp  as  far  as  t>onib]e  the  control  of 
tbo  Kti'oota.  The  committee  lecommcudcd  that  a  fee  of  H'i^  ahould 
be  pud  lo  Mr.  Uawtayno  in  roapoct  of  hla  oncjuiriee  and  report  ; 
that  it  bo  loft  lo  the  committee  to  offer  a  prommm  of  il'J^  to  archl. 
tocli*  for  the  bo>t  pinna  for  an  electricity  supply  station,  in  con- 

i unction  with  ])ublic  hatha,  to  be  coiiatructcd  ugion  the  Harrow 
'oiid  and  Caidvn»  Hit«,  and  that  a  proviaioiiHl  onlcr  »huutd  bOH 
applied  for.     These  recummeudatione,  lu  already  tiientioned.  hav^H 
been  adopted.  ^^ 

ElcDore^s  Fronol)  PaMnt  Copper  D«poBlttnB  Campaay, 
LUnlteil.  —  Under  a  winding  up  order  gtnnt^  on  July  S  ajjainat 
tbia  Ciiiiipany.  n  •talciuont  of  aHairs  boa  been  submitted  by  the 
tui!ictaiy  and  ia  conciitted  in  by  Major  .lones  and  Sir  J.  IX 
.Vhickeiirir,  the  directors.  Tho  gro**  liabilities  of  the  Com|»ny 
arc  rctarmul  at  l'UO,'KK>.  of  which  CttS.flM  arc  exi>*cted  lo  rsnk, 
and  there  do  not  appear  to  l>e  any  owcIM  avniUblo  for  the  un- 
feciireil  creditor*.  Aa  regarde  oontributui  ies,  the  tutnl  deUcicncy 
ii  £'2US.'20ii,     From  the  obeervatiouB  of  tho  offioial  ruceivor  and 

froi  IbiodbI  tiipiidalor  (Mr.  ('.  J.  Stewart)  it  appoara  that  tlio 
'onipany  wna  incorporated  on  SopLomber  10,  IS90,  and  woi  formed 
for  the  pur|>oao  of  acr[iilring  nnd  working  in  Franco  certain  French 
patonw  relating  to  procoaa  for  manufacturing  cop]i«r  articles  dix- 
corered  bv  Mc*ar«  V,  I^,  and  A.  H.  ICImoco  and  jialonted  hy  tbem 
In  1885,  In  l.wy  II  fioin|uiny  waa  formed  to  HCipiire  and  work  their 
patents  relating  tot>re«t  Britain  and  Ireland,  Tbe  uSicial  roixivec 
slatca  that  at  tlie  dale  of  the  fonnation  ol  tbe  Company,  Eltnora'a 
Foreign  and  Colonial  I'aloDt  Copper  Depositing  (ompanjr, 
Limiied.   wore  the  owners  of  all   tho  exiating  |iatcnta  for  other 

garta  of  tho  world  relating  to  tbo  Elmore  copper  procCM.  On 
Dptomboi'  i,  1890.  tho  I'oreign  and  rdanlat  (*om|iany  a|;read 
with  Woodhnaac  and  Rawaon  United,  LIiii<t«d.  now  In  tlquldatlotli 
that  tlio  lattor  ihould  forma com|)Aiiy  fnr  tho  purpoae  of  acqstiing 
tbe  |>ui«iit«  tor  France  relating  to  the  aamc  prooea*  tn  ooiiiidera- 
tloii  of  £tS,00a  in  oa*fa  and  certain  premiunM.  The  benefit  of 
UiIh   ogroemeot  waa    transferred    by    \VoodhouBe  and    RawMUi 
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Dulled.  Limited,  on  Sopt«mber  II,  1M0,  to  the  l>h<pnix  Trust, 
Linltoa,  which  enmpiui)'  aiiimikn  to  have  actanllv  pramolcl  lIio 
Fiwieh  ElmoM  C^Hnpuny,  l.inii[«d.  On  tlio  tollowUiK  Hay  the 
EVendi  EInMra  CampMij  tigrttA  U>  purcliM*  from  Ibo  Fareiifn 
and  Colooial  Otduooj  the  Fnndi  wlenU  «bov«  menllonod 
lor  tbe  «uiD  of  iSS.SOO  in  cub,  JW.SOO  in  fully  |»iclni> 
■bww,  And  a  preniom  ot  IDs.  oo  oecb  •har«  mbwiibed  tor 
br  the  publk.  Tbia  affrMinonl  ww  daly  onrried  out,  the  |>ur- 
CMie  pricw  |nid  to  Um  rnndor  txiiopaity  being  £66,300  in 
•haro  And  £ll(i.!475  In  audi.  A  |>r<wFioclu>  wu  Uniod  lo 
the  public  In  Sopunnber,  1890,  oonlAiidiif;  aalrncl'  troir  variou* 
n^iorta  ap«»klnK    in    (m-ounible    tenu*    o(    the    Rlinoro  copnMr 

Broc«M,  Btid  Ibe  whole  ot  the  ari)[iD>l  ca|ul«I  ol  £06,7fiO  oHered  to 
i»  pablio  wu  Bt  once  rubscribM  for  and  nllutted,  U  wit«  alfio 
pointed  out  that,  altar  p«ym«tit  of  the  purabaao -money  to  the 
vendor  corapuny.  the  auni  of  £SA,000  would  be  loft  (or  workioK 
otpitaL  On  Octobor  I,  1890,  M.  SeciJlAn  wu  Mppointed  managpt 
of  tho  oompnny  In  France,  and  ahortly  afterwkrai  a  eomnutteo 
wna  appointed  to  act  with  him.  In  Hoveuiber,  IHOO,  tho  B«uil 
neoU-M  ihM  il  WM  adrlMhle  to  erect  work<  in  tlio  North  of 
FrMoe  on  a  macb  Uiser  aoale  than  had  been  oont«iap1at«d  at 
BeUagwde,  luid  in  the  fallowing  montb  it  waa  deoided  thai  37 
Mirea  of  land  at  Dirca.  nonr  Itavre^  (hoidd  boKsavirod  for  that 
parpOM.  The  official  roROiver,  nftor  tP^nK  aome  (urther  detalU 
a*  to  tho  opomliocix  of  ttio  C<)ii>i<any,  *t*to*  that  tha  whole  of  ita 
monataryroMnroaa  wor-e  «xliMu»t«d  in  coonection  wilh  titaatabliah' 
ment  of  tha  worka  In  Kianco,  aud  ft  wm  unabla  U>  |>ny  ttin  Intorant 
(alting  duo  upon  the  debenture  atock  on  November  1.  ix\rL  Under 
tlie  powera  contuned  in  the  dobenturea  Mr.  J.  H  Du'ioiui  wa* 
appointed  leooirer  on  bohutf  of  tho  boldcra.  Tbe  Company  beliis 
unable  to  oonlinoc  iu  buainca*.  tho  aharoholdora  anb^ijuently 
ranlTed  that  it  ihnuld  be  wound  up  Toluntarily.  Ur.  T.  W.  Piitey 
bdoff  appaintod  liiiutilaTor  Tha  oAiclal  racoiver  aver*  that  no 
dlvidonda  have  been  [laid  on  the  onlinai'y  tharw,  hut  a  dliidond  of 
10  par  cant,  on  the  pr«r«ronoe  aharta,  which  wtu  pfuariuitond  tor 
one  year  by  the  Foreign  and  Colonial  Company,  a ppeara  to  hare 
beao  paid  by  that  company.  The  failure  of  the  Company  la 
attributed  by  tho  iHwrotaTy  la  tho  fact  that  tho  work*  were 
undortaktin  on  loo  Urvo  a  ncule  in  proportion  to  ibo  capital.  It 
won  intended  to  raiie  mora  caplMl  lalor  whnn  tho  incrlta  of  the 
Elmoro  coppor  prooeM  had  been  proved,  but  tbia  had  not  boon 
dona  by  the  time  tha  additional  capital  wa«  raqulrod,  and  contc- 
quoBliy  tfce  ptaferealoal  ebaree  were  not  aubecribed  for  lo  tho 
•Btanl  thai  bad  been  hoped. 


PROVISIONAL   PATENTS,  1893. 


NiivrMiiKK  "2", 
33140.  tmproveiueiita  1b  Inoandoaocat  alootrlo  lamp*.     William 

Slinw  auiil.li,  *J0.  Taiiliold  phniubnii',  Britdford. 
HanulatlDB  apparatnafor  olaotremotora    ('barle*  Denton 

Abel,  2)t,  Southampton -building*,  Chaoccny'lane.  London. 

(Berlinar    Maacbinonbaii    Ahtion  Goaolboliaft   Totm,    L. 

Sebwartskoplf,  liormany.) 
S218S,  iHLproee—iita  Ui    look    anil    block  eleotdo  apparalaa. 

Kdward  Tjer,  2Jl,  S.)iitlinmpwn  buikiinjr*.  Chitiiiiotjliiiie, 

London. 
S2IQ5,  Ab  tvprored  permaiiAnt  moKBot.  Arthnr  Thomas  Colltor, 

111  Soutlinmpton  buildingii,  Chancery  !nn«.  lA)ndr>n. 
21214,  Inprovanienla  la  slaaa  bnlba  rolattns  to  tnoandoaoent 

maA  otter    UslittiLs.      Ccorj^o    Williniin    I'ridmore    and 

Thomoa  John   t^turycon,  'i.  Ilrouil  >tr(<ut  biiiMiii){«,  Livor- 

|xx>l  ttroct.  London. 

KovuKKim  'il. 
AiitoiiMiHio   nilwar   elaaM*  ^«aala      Charlea    Hamlin 

Bradriek  and  Burton  Aldeel  Karr,  IM,  Rt.  Vinrcol-itrcot, 

(ila«Koia.     (Complete  apecUicntioii.  | 
1H2M.  InproTDBianta    la    atKnal    tolosraphir,       Iliifth    I>i>nnl<l 

Fit.rjKit.rick,      70,      WelUngton-str^iel,     (iioajfow.       iThc 

BougbtOQ  Telephotoa  Company,  United  State*.  I     (<-om- 

fUtbO  apecifieation.l 
iS:^!*,  lOBprwreoaBia  Is   primary  alAotrlo   batlortaa.       Alfred 

Vincent    Nuwton,   6.   Bnnni'f  bi>iii|ini;ii,    Chnnpory  Wio, 

I/jiirJoti.      lAllred  Noboi,  FniK-O.) 
•2S30i.  tvprovansotita  ta  ar  oosDaeied  with  troDoya  tar  alaotrlo 

rallwara        ,laini-w     Trc/'.-.  uiil     Fiillpr,     Norfolk     HoUKo, 

NurMl,  Bttc«l,  Strnnd.  London. 
SSni.  Inproramaata   ralatlnc  to  a(«rac«  batterlea.     Edward 

Pra«IonU*he*',4&,8oothaiDptan.bultdln|ca,  Chancery'Line, 

London.     (Complete  epwiMcatton.) 
22S12.  Inprovomenta  ta   Moraxe  batterlea.      Edward    HreHton 

L'ihcr.4.'i..SouihfinipIoii-IiiiltdlnmChanccTy-lano.  London. 

(Contpleto  ■poclScatiOQ,] 

NoVEMBUt  22. 
SS88S.  TM  Mectneal  and  evptoalTe  matbod  for  extla«aUblji« 

Brea.     John    Woithin^^on    and    Rob(>rt    I'arkini-iin.    l'o>t 

OffirTe.chaliibcra,  Caionnlioii  ttroct,  Blackjxyo]. 
ZOSS.  As    trnprered    alaatrloal    detacliablo   Joist.      Ficdcrick 

lung    aud     WillJnm    i'hiUijfl    Ueudham,    Tbn    U'i<tE«rn 

Electrioal  Wurkn,  Kiiri'iu'  wine-etrMt,  Bri'tot. 
8:236.1.  Ab  taproTod  malUplo.clreiUt  alerapkaoto  tronaoiltter. 

Ficdeiicit  TWmna  Tiuiii»is.  Ci^'tleon,  Klllmey.  co.  I>ub!in. 
liBprovonMiDla  In  phcmograplia.  William  Henry  Uunkloy, 

7V,  JaoMica-row,  Bltuuntrhaiu. 


22379.  Inproveaaata  ta  ebar(la«  vtimmry  batMna&    SaatMll 

Miller  airl   Charlea    Jamaa  Orin,    1,    iMSMB-eottafim^ 
Melbourne  H|uaro.  Briiton,  L/>ndon. 
22:)».>,  tinp*«vonaala    In    olaMrfc    aynwBa    aad    a»pw«na. 
I'uipy  Edward  Poirnall  and  Bobort  Bolgor  Pownall.  S5 
Chancery- Une,  tiondon. 

NoVKMBKIt  23. 
■ii4.t;.  A*  Improved  olMirlaal  neuarlac  iNatfnaaat 

|[«niv    S-Mw.   ».'rb«ri    Naldor.  Chaflia  WilUaM 

Crawley,    and     .Vid-wJ     Sonmw.    16,    Bed     Lion«r«a»»^ 

Clerk  on  well.  London. 
mis.   tmprovenonia  ta  plv*te«  eleetrleal  maamulna  lutra- 

MianU      Franoi*  Honrr  Naldor,  Herfaoi«  NnMer.  Charh^ 

William  ikolt  CTrawley.  and  Alfred  Soaaao*,  16,  Red  Uoi 

M.root,  Clockenwell.  l>»iidon. 
mw.  Inip««*emeaU    In    atectrleal    atoeanrioc    UtMramaBM. 

Finncia  Ron.y  S'aldoc,  Hccberl    N[dder.  Charlo"  William 

ScoU  Crawley,  and  Allrod    Soamoa,   16,  Red   Uod  atreet. 

I'lerkenwell,  London. 

KnvexsEU  34. 
2-23111.  iMpraremoato  In   oUpa  (Wr  eleetrte  ooadnoter  oMi 

Charlea  Dofrah.  of    the   tirm   cif  Bincmdftlo  and  (.-O  ,  i 

('harlea    rnrtwri^Ut    Mcloolfe.    70.    Markfll ntn^il.    MaO-1 

oho>.ior. 
Tia^'i.  iBprovemonta  In  or  eemneetad  wltli  olaertrleal  elgaaUlns  _ 

apparatua      Thoinria  Daria  and  Eilwanl  Davia,  9, 

atroct.  l.:iiir]>o«1 
32&70.  mpreved  apparaliu  for  worklns  railway  awlMdKd  »»' 

maasae^eloetrlcal  onorsv  ajid  tor  ■IgaalllBa  la  cobma- 

tlOB    IkorawlUi      Siement    Bioa.  and    Ow.,  I.Amiicd,  S8, 

Sautlmni|<i.>ii  bnildlnjnt,  Cliancorylaiie,  Loiidoo.  jUeoara. 

Riniiii'iii  nn<)  H  linke,  Oomiany. ) 
'2£^!M.  Improvomesta  In   moaoa    for  Dxtng   (Baaa  la  oteetrln 

oireulta      Hichard   Krnoit  Iloldom  and   Hoibori  Smytli, 

Si,  Cbanoery.laiie.  l,ondon. 

Ki>vr.>iiii!.K  '2S. 
'J2394.  InprovsaenU  In   are  eleobio  KuDpa.     William  Jama 
IXivy,     161.     liiiJdloiton  roivl.     Tufi>cll-[iark.      Ixia 

(Coinl>lc(e  Dj-cpiiicalion.) 
-i-Jtl.'>l.  ImprovasnU  la   oleetrlc   tampa   and   abade   boldnra. 

Loon   Th'tmoa    Bucklor  and    Thumaa    Claiko,    B,    l^ord- 

■treot.  Liverpool. 
2W74.  InprovameaU  In  or  rolatlsg  t«  aloctrlo  recesaratlvo 
battorlae  or  aeomnolalon  and  In  porona  oalla  tbaraAr. 
Keginaid     ILuldan.      IM,     Bu<ikingb»in-*tioci,     Strand, 
London.    (Henry  RIgnelto,  Bol{[ium  ) 


«29. 
•2*1:.. 

11519. 

IWHtl. 
2M43. 
22281, 
■J»l»l 

24009 

t75ft4 
ISS'il 
1»4S(I 
IdTiW 


8PKCIF1CATI0NS  PUBLISHBD. 

1887. 
Bloolrto  eenvertaint.  Thompmn.  [Weatlngbou**  t  {Seeo 

edition  ) 

IH!H). 
Bloatrlo    aeeoMdary    eeUa.       Lnurent'Cely    and    Tlmmia. 
iSofiond  oclilion.) 

INHt. 
■lectrle  ooUa.     I.c  Suour.    (Second  eilltlon.) 

lNg2. 
BloctTle  eondnetera.     I>a  Solom^ 
Bleetrle  inetora.     Boab. 
,  Bloctrlo  are  lamp*.     Millx. 

,t.  Oalvanlo  batlcrloa.  C.  A.  J.  K,  and  H.  G.  K  Schroeda 
PIpea  for  alaeldo  cabtaa.  oto      Cirimplon  and  Chamber*.' 

Is<i;e. 
BlooUie  aoeuBialatora.     Knch. 
Bleoirtc  baitorica      l.clj;h,     ( Clio I'al liar.) 
Dy nam o-v lectrle  maohlDoa,  oto       Riihnor. 
tsdlcalora  for  lolepboue  atatiana,  oto.     I.  R.  and  \V.  V. 
llurna. 


COMPANIES'  STOCK  AND  SHARE  UST. 


Bnub  Oo « 

-  Pref.     » 

Cbatins  Orou  and  Strand    » 

City  of  Loiidoa  

—  Prct.  

KlMtnc  Cooatmction 

Heuat-lO'HouH      

India  Bubber,  Oatu  Fcreh*  A  Telegraph  Oa.    . .. 

Liveriiool  Kleotrte  Supply    

Loudon  Et^trifl  !)it|ip1y    

Meiropiohiftu  Kli'cinc  Sn|iiilj 

National  Telephone > 1 

St.  Janiei',  Ptef, ■> 

Swan  Unltad 

VwtmlDstar  Eleotrio, „,—_...„,_.,. 
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NOTES. 

BUI*. — No  less  thki)  27  olectric  lighting  Billi  are  being 
promoted  for  Uie  next  MUian. 

Hommersmltb. — It  is  intended  to  light  with  both  gats 
and  eliscLnciiy  tba  now  towD  hull  to  bo  built  at  UokmiQer- 
smith. 

No  Qma  Wanted. — Thb  City  Commiaaioners  of  Seven 
decidml  on  Tuesday  to  ranoTo  tho  gu  BtAodardi  in  tba 
City  street!. 

Long-I>l8taiio«  T«I«pheB7.— The  telephonic  aerrice 

between  Deomark  atid  Sweden  was  formally  itiau^urated 
on  Tueaduy  by  King  Chrittian  and  King  Oscar. 

Bristol, — The  contra!  station  is  now  in  operation, 
cuiTeiil  l)«ing  iiiipplio<l  to  both  public  lumjit  and  private 
customert.  Ap[>licatioD  has  been  received  for  14,000 
lamps. 

The  "  Uedlcal   Battery "  Company,  Limited. — 

The  hearing  of  the  charges  against  the  officials  of  this 
com[>an>  was  resumed  on  Tuesday  and  Wedoesdayand  was 
again  adjoorned- 

Tbe  Qaa  Het  blm  Half-Way.  —  A  Carlisle  man 
found  a  leakage  of  gas,  in  the  usual  manner,  a  few  days 
ago  by  apiilying  a  light.  There  is  no  such  danger  with 
the  electric  tight. 

lUslaff  In  the  Ualn. — Not  only  is  gaa  rising  in  the 
main,  but  also  in  price  in  differoot  towns.  This  fact  is 
having  a  tendency  to  bring  the  eleetrto  light  more 
prominently  forward. 

St.  Paul's  Cathedral  to  be  Lighted. — The  Restora- 
tion Committee  of  St.  Faiil'v  appointud  u  tub  committee  on 
Tuesday,  to  enquire  as  to  the  coat  of  introducing  the 
electric  light  into  the  cutliedral. 

Board  of  Trade  RaIes.^We  understand  that  a 
meolitig  of  tlio:<o  nieniberH  ol  the  Klectrioal  Section  of  the 
London  Chamber  of  Commerce  interested  in  theae  rules 
will  be  held  at  the  offices  of  the  Chamber  of  Commerce 
to-day. 

Interna tlonal  Exhibition. — The  mayors  of  the 
leading  horoiigbn  have  lucoivutl  a  circular  stating  tbat  a 
committee  hat  bean  formed  to  jiromolc  a  nohemc  lor 
holding  in  I^ndon  during  1896  or  1897  an  international 
ozbibition  on  a  large  scale. 

Society  of  Arta— t)n  Monday  the  third  Cantor  lecture 
on  "  Tliv  Art  i>f  Book  and  Newspaper  Illustration,"  by  Mr. 
Ilenry  Blackburn,  will  he  ilelivcrci.  On  Wednesday  it 
paper  will  be  reail  by  Mr.  Lewi;^  H.  Itanca  on  "Carriage- 
way PiiVDmiints  for  Lai^e  Cities." 

Traction  at  Poole. — As  mentioned  in  nur  issue  of  the 
17tb  ulU,  a  scheme  ia  being  promoted  for  the  conalmction 
of  an  electric  tramwky  botwoen  I'ooto  uod  Bournemouth, 
and  for  the  [nirpose  of  utilising  the  supply  station  for 
[nrnisbiiti<  electric  light  in  the  neighbourhood. 

Train -Ligh tin B. — The  |)enny-in-tbe-slot  tyntem  was 
introduced  un  Sunday  in  a  train  on  the  Uichmond  branch 
o(  the  District  Railway.  In  each  carriage  are  four  electric 
lamps,  which  can  be  turned  on  when  a  passenger  puts  a 
penny  in  the  slot.    The  light  burns  for  30  minutes. 

Traction  at  Llandudno. — As  mentioned  in  a  previous 
issue,  it  is  proposed  to  construct  an  electric  railway  up  the 

*Qrett  Onne's  Head.  Last  week,  under  the  auspices  of 
the  LlaudiKlno  Literary  Society,  a  public  discuwion  took 
place  on  the  project,  and  a  resolution  in  favour  of  it  was 
carried. 

The  Institntiea. — tt  may  be  as  well  to  remind  our 
h        readers  that  the  annuaJ  general  mestinf^  m  mentioned  last 


week,  will  talce  place  on  Thursday  next.  Aftar  tbe  erdf nary 
business  has  been  duposed  of,  ihe  paper  on  "  TIm  Electrical 
Transmission  of  Power  from  Niagara  Falls  "  will  be  further 
discussed. 

Why  Aotomatlo  Hetora  were  Adopted. — A  cor- 
respondent suggosts  that  the  fact  that  the  electric  tight  has 
become  to  much  in  vogue  in  Urge  establishments  has  doubt- 
less induced  the  Liverpool  Gas  Company  to  adopt  the 
automatic  meter  system  with  the  object  of  retrieving  some 
of  the  loit  consumption, 

UghtnlnE  Expresses  Unbearable.  —  It  appears 
that  the  physical  strain  upon  the  drivoni  and  stokers  of 
high-speed  trains  in  the  United  States  is  so  considerable  as 
to  tell  very  severely  upon  the  health  of  the  men.  This 
seems  to  be  another  point  adverse  to  the  lightning  express 
railway  service  proposed  by  Mr.  Bchr. 

New  Book. — Stgnor  Quido  Castagneris  has  writteo  a 
work  upon  "Electric  Railways  and  Tramways,"  which  is 
just  published  from  the  offices  of  our  contemporary 
VKlrllrinta.  Under  the  exact  title  of  "  Tramvio  0  Ferrovie 
eletlriche,"  this  book  conUina  430  pages  and  some  200 
illustrations,  bnt  nolhins;  very  new  in  the  way  of  substance. 

Switches  and  Switohbonrda.— We  bare  received  a 
copy  of  the  pricclint  uf  nwitcbet,  switchboards,  and  fuse- 
b<»urds  issued  by  Munro'a  Electrical  Uanufacturing 
Com[iany,  Limited,  of  9,  Uolland-pUce,  Glasgow.  The 
company  have  supplied  complete  switch  and  fuse  boards, 
among  others,  to  various  corporations,  railway  companies, 
colleges,  etc. 

Blectrtc  LU;htinE.— Mr.  E.  F.iigeae-Brown,  M.LE.E., 
of  Messrs.  J.  H.  Holmes  and  Co.,  read  a  paper  on  "  Electric 
Lighting,"  before  the  Northern  ArchitectaraJ  Aaiooiation, 
on  the  39th  ult.  The  author  described  the  various  systems 
of  electric  lighting,  explained  the  work  and  measurement 
of  currents,  and  exhibited  lamps,  sections  of  cables,  electric 
light  fittings,  etc. 

Those  Loving  "  Conples."  —The  sub-editor*— no  [ 
assistant-oditors—ol  all  our  electrical  contemporaries  are  on 
the  war-|Nith.  In  their  issues  of  the  1st  inst.  our  con 
temporaries  write  of  "  installation  couples."  It  would  bo 
interesting  to  learn  whether  they  were  single  or  numed. 
If  the  Utter,  a  good  *'  insultation  couple  "  (insulated  cable) 
might  ocosaionally  come  in  handy. 

The  Engines  were  not  DetrlmentaL — The  award 
has  been  made  by  Mr.  11.  T.  Steward  in  the  arbitration 
in  connection  with  tho  alleged  damage  U>  the  Muiito  Carlo 
Hotel,  Lcinostcr  street,  by  the  electric  lighting  engiuea  of 
the  Kmpire  Theatre.  Damages  to  the  extent  of  £2,000 
were  claimed,  but  the  award  is  in  favour  of  the  Palace 
Com)mny,  M.  Guffanti,  the  claimant,  having  to  pay  all 
costs. 

Magnetic  Coaater-Tbrost  Bearing. — The  niuae 
of  Tbsla  goes  of  course  a  long  way  in  fathering  or  foetering 
a  proposal,  and  hence  some  notice  may  be  taken  of  an 
idea  said  to  have  received  the  iipproval  of  that  wellknowii 
scientist.  There  is  no  doubt  some  amount  of  power-lots 
tnctirred  by  the  use  of  ordinary  thrust  bearings  employed 
on  ship  acrew-shafts  ;  but  whether  this  end  thrust  can  be 
satisfactorily  overcome  by  a  magnetic  pull  in  the  opposite 
direction  is,  to  say  the  least  of  it.,  undecided  from  actual 
results. 

City  and  Onllds  of  London  Institot«. — Sir  B. 
WebMer,  Q-C.  M.P.,  presented  at  the  Goldsnitlu'  lUll 
on  Wednesday  evening  tbu  prixes  and  certifleaUe  awarded 
in  connection  with  this  institution.  TIm  Lord  Mayor  pre- 
sided, and  amungst  those  preeent  were  Sir  W.  Prideau, 
Pro!  W.  C.  Unwin.  Prof.  Silranus  P.  Thom|Hion,  Mr.  J. 
C.  L.  Sparkes,  Sir  Philip  Hagous,  Ur.  C.  W.  B.  Burdett, 


Sir  F.  Bramwell,  Mr.  E.  L.  Beckwitb,  Mr.  Genrjio  B%ker, 
Mr.  J.  Kggle.  Sir  F.  Abel,  Mr.  W.  Bousfiald,  and  Mr. 
Aldennan  aod  Sberifi  Mooro. 

Stndents  of  the  Instltatlott. — A  meeting  of  the 
■tuiJenu  of  the  loBtitutioi)  of  Electrical  Engineera  will  Uke 
place  on  Friil:iy,  the  15th  iiwl,,  at  8  o'clock,  at  28.  Victoria- 
■t<«et,  Weatmiiister.  A  paper  on  "The  Brightneu  of 
Light :  its  Natore  and  Meaaursmeot,"  by  Mesan.  J.  M 
Bur  and  C.  E.  S.  Phillips,  will  be  read,  and  a  lett«r  con- 
cerning tbe  premium  offered  to  ctudents  by  the  Institution 
will  also  be  presented. 

Hnmpstead-ChariaK  Cross    Riaiw«y.— Tbe   Bill 

promotod  by  the  Chiring  CroBs,  EiiHtoii,  and  Hampiitoad 
Bulway  Company,  referred  to  in  our  la«t  issue.  It  to 
authorise  the  compulaory  jiurcbiue  of  additional  land*  in 
connection  with  tbe  Company's  authorised  stations,  subway 
for  foovpatsengen,  and  works;  or  for  new  station  or 
stations,  or  sobways  for  foot-passengers ;  oasemenu  under 
roads ;  provisions  as  to  sale  of  surpliu  lands ;  exemptioo 
£rom  operation  of  Section  92  of  the  Lands  Clauses  Consoli- 
dation Act,  1845 ;  amendment  of  Company's  Acts,  etc. 

T«l«phony  in  Oermaiij. — It  appears  that  the  number 
of  telephone  stations  in  Germany,  which  w^  only  l.SO-t  in 
1881,  had  increased  at  the  beginning  of  this  year  to  63,358, 
o(  wbich  Berlin  had  no  fewer  than  17,424,  with  over  20,400 
uHm  of  linos.  The  internrban  telephonic  sorricu  is  also 
increasing  very  rapidly,  and  there  were  at  the  beginning 
of  the  year  310  loagdiatance  telephones,  with  14.2S0  miles 
ol  linos,  the  longest  diiect  line  being  that  lictnccn  Berlin 
and  Brealau,  wbich  is  nearly  200  miles.  Since  then  the 
Cologoe-Berlio  line,  293  miles  lung,  has  been  pui  into 
BSrvico. 

Writins  on  Trees  with  Search-Lights.— A  demon- 
atration  was  given  on  Saturday  at  the  Cardiff  Town  Hall 
to  test  tbe  utility  of  search-lights  in  connection  with  sign. 
writing.  Captain  Ronald  Scott,  M.I.E.E..  supplied  tbe 
machinery  and  conducted  the  experiments.  Tbe  current 
was  generated  by  means  of  a  dynamo  worked  at  the  re&r 
of  the  Town  Hall,  Talcing  alternately  for  a  background 
tho  highest  buildings  in  the  vicinity,  trees,  and  steam,  by 
means  of  slides  after  the  pattern  of  those  used  in  magic 
lanterns,  local  cresUt,  word*,  and  faces  were  thrown  upon 
those  objects.  Tbouaands  of  persons  enjoyed  this  novel 
spectacle. 

Propagation     of     Blootromagnetio     Waves. — 

Before  a  meeting  of  the  Bradford  Scientific  Association 
a  few  days  ago,  Dr.  Riley  (president)  introduced  tbe  subject 
of  the  "Propagation  of  l^Iectromagnetic  Waves."  He  referred 
to  the  recent  researches  of  Dr.  Hertz,  of  Vienna,  who  proved 
experimentally  that  the  waves  arc  transmitted  with  a 
velocity  of  about  185,000  miles  a  second.  Tn  conclusion, 
it  was  pointed  out  that  light-waves  were  undoubtedly 
electromagnetic  waves,  and  that  the  electromagnetic  theory 
of  light  propounded  by  the  late  Prof.  Clerk  Maxwell  had 
received  splendid  confirmation  from  tbe  brilliant  achieve- 
mente  of  Dr.  Hortx, 

ToBnel-OriTioK  by  Bleotiio  Motors.— It  ts  ex- 
peeled  that  the  improvemunts  made  in  drilling  and  quarry- 
ing machinery  during  the  but  few  yuars.  oupucially  by  the 
introduction  of  electric  power,  will  enable  the  proposed 
Simplou  tunnel  to  be  constiucted  at  a  cost  and  rate  which 
will  place  its  predecessors  in  tbe  shade.  Motive  power  is 
DOW  easily  obtained  from  water  in  the  Swiaa  mountainmia 
distncts,  and  the  fadlity  with  which  electric  power  can  be 
transmitted  renders  the  site  of  the  generating  station  u 
matter  of  small  moment.  Five  and  a  half  years  ii  the 
•tipalated  period  for  completing  this  tunnel,  wbich  it  ha« 
beea  decided  to  carry  out. 


Breakdown  of  a  Supply  Station.— One  of  the 
most  eittraordiiiwy  ouukcx  of  slopjiige  in  the  supply  from 
a  genurnting  station  is  that  which  is  reporle<)  from  a 
country  town  in  the  United  States.  The  boiler  feed  supply 
is  obtained  from  a  small  river  apjnrently  well  populated 
with  small  crabe.  A  number  of  these  got  into  the  feed 
pipes  and  efHeetually  choked  them,  so  that  shorlneas  of 
water  led  to  a  shut  down  and  stoppage  of  traffic.  The  two 
morals  to  be  drawn  are :  first,  the  importance  of  a  grid  at 
tbe  feed  inlet ;  second,  the  popularity  of  electric  traction 
even  in  country  ]>Uce«.  ^H 

The  "  O,  E."  moetrioity  Meter.— This  meter,  whicl^ 
is  adapted  to  ail  thu  requirements  of  electric  supply,  forms 
the  buis  of  an  excellent  wall  catalogue  or  list  just  issued 
by  Mr.  JoiiC[)h  Edmondson,  of  Heystreet,  Longside-laoe, 
Bradford.  The  c&ulogue,  in  addition  to  giving  parlicnlan 
of  tho  "  O.  E."  electricity  meter,  contains  details  concerning 
the  conductivity,  resistance,  and  fusing  point  of  diSerenl 
metals  and  alloys  and  tbe  effect  of  teraperatoie  on  resis^ 
ance  per  cent,  per  degree  Fahrenheit ;  alto  the  diameter, 
current  capacity,  resisUnee  at  60deg.  F.  per  1,000  yards; 
and  weight  per  1,000  yards  of  single  wire,  and  of  7,19, 
37,  61,  and  91  strand  cables. 

Tbe  British  Association. — The  council  of  Um  British 
Association  have  made  tbe  following  nominations  m  prtwi- 
donte  of  sections  at  the  Oxford  meeting  in  August  next : 
Mathematical  and  Phyiscal  Science,  Prof.  A.  W.  Rilcker,  of 
tbe  Science  and  Art  Department ;  Chemistry,  Prof.  Ilirokl 
Dixon,  of  Oivena  College;  Geology,  Mr.  I^.  PIctehor, 
Keeper  of  tbe  Department  of  Minerals,  British  Muaeum ; 
Biology,  Dr.  T.  B.  Balfour,  Professor  of  BoUny  at  iWin- 
biirgh  University  ;  Geography,  Captain  W.  L.  Wharton, 
llydrographer  to  the  .\dmiralty  ;  and  Anthropology,  Six 
William  Flower,  Director  of  the  Natural  History  Depart-, 
mont  of  tbe  British  Muaeiun. 

To  Local  Aathoritios. — Prom  the  Board  of  Tradi 
returns  Hiid  eUcwhcru  it  is  known  that  many  local  autbo* 
ritiea  have  obtained  or  intend  obtaining  provisional  orders, 
while  few  have  actually  entered  upon  the  practical  work. 
A  movement  ia  on  foot — organised  by  Mr.  H.  Scholey,  of 
33,  Paternoster- row — to  provide  lecturers,  who  ahall  b«  at 
once  capable  and  unbiassed,  to  put  before  local  authontiei 
and  their  constituenla  thu  true  position  of  oleotrio  lighting 
and  power  transmisaion  from  a  commercial  point  of  view. 
Lectures  will  be  given,  illuatrated  with  diagrams  and  ex- 
periments, in  any  towu  upon  the  payment  of  a  reasonable 
fee  and  exjwcisee.  We  understand  that  several  capable 
lectorera  have  agreed  to  the  scheme,  which  ought  to  ba 
useful.  J 

The  Faoifio  Cable.— The  CanadiaH  OoiHU  «t«t«a  thar 
in  the  (Queensland  Assembly  on  October  11,  daring  coo- 
Hidi:n>tioo  of  the  estimates  of  tho  Poatmaster-Geoetal'k 
department,  Mr.  Dickens  asked  whether  the  Oovemmeat 
were  prejiared  to  make  an  arrangement  with  Sir  John 
Ponder  for  a  reduction  of  the  cable  rales  between  Queans* 
land  and  London.  .Sir  Thomas  Mcllwraith,  tho  Premier 
replied  that  tbe  Government  declined  to  be  a  party  to  the 
monopoly  of  the  Eastern  Kxtenaion  Telegraph  Company. 
Tbe  policy  of  tho  Government  was  to  hare  a  free  hand  and 
to  aubsidise  a  second  cable.  This  led  to  a  discussion  of  the 
question  of  subsidy  to  the  New  Caledonian  cable,  and,  in 
reply  to  a  question.  Sir  Thomaa  Mcllwraitb  ataled  that  the  j 
agreement  between  Queonsluml  and  tho  French  company 
provided  for  the  payment  of  £2,000  [)er  annum  lor 
30  years. 

France  and  Telegrapby.— A  commission  has  been' 
formed  by  the  French  Posts  and  Telegraphs  Department 
to  inveatigate  the  queatiou  of  the  international  ul^raphic 
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4eiUBtluaitioiit  of  FrancA.  Tbo  work  of  tfao  commistion 
OMwIrts  tn  drftwinx  up  a  pragrammc  of  alt  the  ti!!e;;ri|>liic 
commuuieationfl,  the  eatabliBbment  of  which  ia  ileeoied 
necessary  in  tbe  intorett  of  Fraace,  tbe  estimation  of  the 
cost  of  the  various  liciea,  mid  the  order  in  wbich  tbe  worku 
should  be  cirried  oat.  After  an  exchange  of  vievra  al  the 
first  assembly  of  tbo  meioberB  of  tbe  coramisaion,  in  the 
course  of  which  it  was  declared  that  it  is  now  more  impo- 
riously  necessary  than  ever  to  nrgsiniso  x  syslom  of  French 
submarine  telegraphic  cables,  the  commission  instructed  a 
tub-cam  mission  to  elaborate  a  comjireheasive  plan,  and  to 
prepare  cartaln  projacls.  the  carrying  out  of  which  was 
regarded  as  [urticularly  urgent. 

Tbe  Electric  Ught  Sftved  Uooe;.  — In  giving  tbe 
toast  of  "  Pnupciity  to  the  Association  "  at  the  twenty- 
eighth  annud  dinner  of  the  I^cods  Association  of  Engineers 
cnSalniday,  Mr.  Reginald  Wi|;nira,  who  occU[iieJ  the  chair, 
observed  that  an  important  development  of  the  year  had 
been  the  progress  made  in  the  use  of  electricity.  Experi- 
mentally, it  was  shown  at  the  Frankfort  Exhibition  that 
they  could  produce  electricity  at  the  Falls  of  the  Khine  and 
light  Frankfort  with  it.  That  certainly  pointed  to  a 
diminution  in  the  use  of  coal.  Why  should  not  Leeds 
have  water  power  brought  to  it  by  electricity  from  a  point 
uji  in  North  Yorkshire  50  or  60  miles  ofl  I  Ho  stated  that 
in  cerldin  works  at  Bolton  as  much  electric  light  might  be 
had  for  -4s.  4d.  ]>er  annum  as  of  gas  for  Ss.  6d.  a  year,  and 
that  in  the  Exchange  Restaurant  in  Manchester  the  u;e  of 
electricity  saved  jE800  a  year. 

Wroasht>Iroii  and  St«el  Tabes — Judging  from  tbe 
now  cauloguc  just  issued  by  Mosara.  James  MenEies  and 
Go.,  of  6,  Lime  slreeL^qiiare,  K.O..  and  of  the  Pbcenix  Tube 
Work*,  Datmarnock  Bridge,  Glasgow,  the  company  scora 
to  cover  the  whole  of  tbe  ground  compnuud  in  the  category 
of  the  manufacture  of  wrought-iron  and  steel  tubes  for 
practically  all  puqioies.  For  instance,  on  turning  the  first 
pages  of  the  pamphlet,  one  finds  references  to  standard 
wrought  iron  lubes  for  gas,  water,  and  steam  purposes, 
together  with  diameters,  jiriccs,  and  weight  per  foot  in 
pounds  for  each  particubr  object,  and  Kiipplement.cd  with 
details  of  short  pieces,  connections,  benda,  and  other 
fittings,  Then  we  come  to  lap-welded  iron  and  steel  tubes 
for  locomotive,  marine,  and  stationary  boilers  ;  next  boring 
tubes  for  artesian  purposes,  Meniies  patent  flange  joint 
and  tubes  for  hydraulic  purposes,  and,  finally,  raiu-wator 
pipes  and  fittings. 

Dtut  Destraotors  for  la^bting.— In  a  lecture 
delivered  the  other  evening  before  the  members  of  the 
Yorkshire  College,  at  Leeds,  on  the  utilisation  of  town 
refuse,  Mr.  C.  Rawson,  F.C.S.,  observed  that  the  results  of 
a  test  made  at  Have nsth or [>e  showed  the  steam-producing 
power  of  refuse  to  bo  one-third  that  of  good  average  coal. 
The  amoont  of  steam  power  thrown  away  was  therefore 
considerable,  and  the  best  way  to  utilise  the  refuse  was  by 
treating  it  in  a  destructor,  and  applying  tbe  fuel  portion  to 
tbe  generation  of  steam  tor  driviug  dynamos.  The  refuse 
of  Leeds,  he  remarked,  would  yield  steam  equivalent  to 
1,764  h.p.  continuously  day  and  night.  The  quantity  of 
refuse  lo  be  disposed  of  in  that  city  was  estimated  at 
130,000  tons  ])er  annum,  and  assuming  it  to  be  of  tbo  same 
quality  as  that  tested  at  Raveustbar[ie,  it  would  yield  as 
much  steam  as  17,000  tons  of  good  average  coal.  In  like 
manner  tbe  refute  of  Bradford  should  produce  948  h.p. 
continuously. 

Tbe  Kortbem  Society  ot  Eleotrioal  BBKlneera. 

A  new  institution  hearing  this  title  bis  just  been  formed, n-iib 
headquarters  in  Manchester,  for  the  [itirpose  of  holding 
neotiDge  for  the  promotion  of  electrical  science  aiu)  its 
oomraerctal   and  other  applications,  and   for  social  inter 


couree  between  members.  Tbe  society  baa  not  been 
founded  with  any  view  of  rivalry  or  opposition  to  the 
existing  Imtitution  of  Electrical  Engineers,  but  simply  to 
enable  members  of  the  profession  who  are  unable  to  attend 
meetings  in  Loudon  to  do  so  in  tbe  provinces,  and  at  tbe 
same  lime  to  become  better  acquainted  with  each  other, 
We  are  informed  that  a  large  number  of  gentlemen  has 
already  joined  the  society,  and  that  invitations  have  been 
pouted  to  members  of  the  profession  within  range  of 
Muncbeater  inviting  their  co-operation.  At  present  it  has 
bean  decided  to  bold  the  meetings  in  Manchester,  but  it  i* 
expected  that  at  an  early  dale  gatherings  will  be  arranged 
for  at  other  provincial  towna.  Mr.  John  Daroey,  of  103, 
Portland -street,  Manchester,  is  the  hon.  secretary, 

Royal  lofltitutlon.— The  following  are  the  lecture 
arringomcnw  bofoio  Easter :  Prof.  Dewar,  sir  lectures 
(adapteil  to  a  juvcnila  auditory)  on  "  Air  :  Gaseous  and 
Liquid";  Prof.  Charles  Stewart,  nine  lectures  on 
"  Locomotion  and  Fixation  in  Plants  and  Animals  " ;  tbe 
Rev.  Canon  Ainger.  three  lectures  on  "  The  Life  and  Genius 
of  Swift "  ;  Mr.  W.  Martin  Conway,  three  lectures  on 
"  The  Past  and  Future  of  MounUin  Exploration  " ;  Prof. 
Mar  Miiller.  three  lectures  od  the  "  Vediinta  Philosophy  " ; 
Prof.  W.  H.  Cummings,  three  lectures  on  "  English  Schools 
of  MuBiiral  Composition  "  (with  musical  illustrations);  tbe 
Right  Hon.  Lord  Riyleigh,  six  lectures  on  "Light,"  with 
special  reference  to  the  optical  discoveries  of  Newton,  The 
Friday  evening  meetings  will  begin  on  January  19th,  when 
a  discourse  will  be  given  by  Prof.  Dewar  on  "Scientific 
Uses  of  Liquid  Nitrogen  and  Air  " ;  succeeding  discourses 
will  probably  be  given  by  Mr.  A.  P.  Graves,  Mr.  T.  J, 
Cobden-Sanderson,  Prof.  W.  F.  R.  Wetdon,  Prof.  Silvanus 
P.  Thompson,  Prof.  John  G.  McKendrick,  Dr.  W.  U. 
While,  the  Right  Hon.  Lord  Rayleigh,  and  other 
gentlemen. 

The  Oscillation  of  Kleotrlo  Sparke .— Prof.  C.  V. 
Boys,  F.K.S.,  lectured  on  Mond.iy  evening  at  the  London 
Institution  on  the  subject  of  "  When  and  Why  an  Electric 
Spark  Oscillates."  The  lecturer,  by  a  aeries  of  mechanical 
illustrations  corresponding  with  their  electrical  equivalents, 
showed  bow  when  an  electrical  current  passed  round  any 
circuit  whatever  through  a  piece  of  wire  tbe  space  around 
that  wire  was  magnetised.  When  an  electrical  current  bad 
magnetised  tbo  space  around  itself,  and  one  tried  to  stop 
the  current,  the  magaetiiim  which  had  been  induced  could 
not  suddenly  cease  to  exist ;  but  in  dying  out  it  urged  the 
current  on  in  the  direction  in  which  it  was  going,  and  was 
able  to  introduce  a  surprising  effect.  The  magnetic  force 
developed  by  an  electrical  current  was  able,  if  one  tried 
suddenly  to  stop  it,  to  give  to  the  current  tbe  effect  of 
raooientum.  There  was  no  momentum  in  oloctrioity  by 
itself,  but  only  in  virtue  of  the  fact  that  it  magnetised 
the  space  round  it.  Electrical  resistance  and  mechanical 
resistance  were  analognuK  to  one  another.  Just  as  in  tbe 
case  of  aound-wavea,  which  travelled  at  a  definite  rate,  so, 
in  the  case  of  electromagnetic  oscillations,  they  took  place 
in  the  medium  connecting  two  discbarge  cinMiita  with  the 
waves.  The  electromaj^netic  waves  which  were  thus  set  up 
did  nut  travel  slowly,  but  at  the  rate  of  about  187,000  miles 
a  second. 

Ugbtboase  CommotiicatlOD. — la  tbe  House  of 
Commons  Last  week  Sir  J.  Long  asked  tbo  Poetmaiter- 
General  whether  he  would  state  what  number  of  lighthouses 
on  the  coasta  of  the  United  Kingdom  now  had  electrical 
communication,  and  lo  what  further  number  it  was  proposed 
to  extend  such  communication.  In  reply,  Mr.  A.  Morloy 
said  that  thtt  number  ot  li^-btbousee  oti  tbe  coasts  of  the 
United  Kingdom  which  had  been  provided  with  electrical 
communicalJon   vru   32.     This  number  included   Lundy 


Uuid,  Fair  Isle,  and  Uto  Gunflwt  pilo  lighthouse.  The 
Roy*!  ComiBissiOD  on  Enectrical  Connnunicatioii  with 
ijghUiouMs,  etc-,  lud  rocommeoded  th»t  communication  be 
abo  wrtflndei)  to  Coldy  UUnd,  the  Tuskv,  aud  the  PattneL 
n^  had  Dot  yet  reported  as  to  any  further  oxteuKion. 
Sir  J.  LtsoR  thoD  a«ked  the  President  of  the  BonrJ  of  Trade 
what  floatinfc  lightahips  now  communicatod  with  tho 
Tdograpb  Depaitment  by  electric  cabtea,  and  whether  it 
wuM  Entcnded  to  lay  down  electric  cablea  to  other  lighUihips. 
Mr.  Mundella  observed  that  tbu  work  of  connecting  with 
the  shore  by  electric  cable  tho  North  Roodwin  and  the 
Kentiih  Knock  light-veaaela  was  beioK  proceeded  with  an 
rapi<lly  as  practicable.  lie  hoped  thoy  would  he  completed 
during  the  pratent  financial  year,  and  thin,  with  tho  Uiuifleet 
lighthoose,  would  exhaoat  the  amount  placed  at  his  disposal 
for  this  purpose. 

Ab  Opportunity  for  X^dies. — "  Tho  great  fall  in  the 
price  of  lampt,"  romarkn  a  Udy  writer  in  the  Pall  ^ftUl 
Gaxetk,  "has  led  to  the  increased  popularity  of  electric 
lighting,  hut  the  difficult  problem  to  solve  is  where  to 
place  the  light.  So  mwy  people  object  to  ceiling  lights, 
and  yet  the  greater  part  of  Lord  Salisbury's  house  at 
Hatfield  Is  illumiDated  in  this  way.  Tho  chief  objection 
to  ceiling  tights  is  that  thoy  are  not  pretty,  and  are  difGcult 
to  shade,  but  there  ea»  bo  no  doubt  that  tbia  is  the  ooly 
way  to  light  up  laif  e  rooms.  Branches  from  the  wall  only 
partially  illuminate,  and  when  properly  shaded  leave  the 
rest  of  the  room  in  darknoas.  LamjiA  are  excellent  for 
reading  or  table  purposes,  but  they  altogether  fail  to  light 
tlte  waUsi  or  the  upper  part  of  the  room,  and  so  prevent 
picturee  from  being  seen  at  all,  unless,  of  course,  they  have 
special  lamps  fixed  in  front  of  them.  There  is  a  great 
ehance  for  anyone  who  wants  to  earn  a  living  by  making  a 
speciality  of  advising  on  this  point,  since  so  many  rooms 
are  entirely  si>oilt  by  tho  inartistic  manner  of  arranging  the 
Umps.  Another  rjuestion  which  is  exciting  much  attention 
in  the  feminine  mind  is  the  shading  of  the  electric  light. 
In  nine  cases  out  of  ten  the  whole  effect  in  sjioilt  by 
defective  shading.  In  the  next  electric  exhibition  ii  is  to 
be  hoped  that  some  new  ideas  on  this  very  important  point 
vrill  be  forthcomiDg.  At  present  the  matter  is  in  its 
infancy.  Mere,  too,  ie  another  opening  for  women  who 
want  something  to  do.  The  field  is  boundless,  and  no 
capital  is  required." 

Royal  Sooiaty  Uedals. — Lord  Kelvin  presented 
medals  to  the  following  at  the  anniversary  meeting  of  the 
Royal  Society  last  week :  The  Copley  Medal  to  Sir  George 
Qabriel  Stokes,  F.R.S.,  for  his  researches  and  discoveries 
in  physical  science ;  a  Royal  Modal  to  Prof.  A.  Schuster, 
F.R.S.,  for  bis  iiwctrwKCOpic  cnriiiirioat  and  his  researches 
on  disruptive  discharge  through  gases  and  on  teTrestrial 
magnetism;  a  Royal  Medal  lo  Prof.  II.  Marshall  Ward, 
P.B.S.,  for  hit  researches  into  the  life-history  of  fungi  and 
schiiomycetes ;  and  the  Davy  Medal  to  Prof.  J.  H-  van't 
HoCTand  Dr.  J.  A.  Le  Bel,  in  rocogniiion  of  their  introduc- 
tion of  the  theory  of  asymmetric  carbon,  and  its  use  in 
oxpluning  the  constitution  of  optically  active  carbon  com- 
[Munds.  At  the  same  meeting  the  following  officers  and 
council  wore  elected  tor  tho  ensuing  year  :  President,  Lord 
Kelvin ;  treasurer,  Sir  John  Evans ;  secretaries.  Prof. 
Michael  Foster,  Lord  Rayleigh;  foreign  secretary,  Sir 
Joseph  Lister  ;  other  member  of  the  council,  Prof.  Isaac 
Bayloy  Biilfonr;  Andrew  Ainsliu  Common,  LL.D.  ;  Andrew 
Russell  Forsyth,  So.D.;  Richard  Tetley  Qlasebrook ;  Prof. 
Alexander  Ilenry  Green ;  Sir  John  Kirk ;  Prof.  Oliver 
Joseph  Lodge,  D.Sc.;  Sir  John  Lubbock,  D.C.L.;  William 
Davidson  Niven ;  William  Henry  Perkin,  LL.D.;  the 
Marquis  of  Salisbury ;  Prof.  J.  S.  Burdon  Sanderson ; 
Adam  Sedgwick ;   Prof.  Thomas  Edward  Thorpe ;    Prof. 


William  At^ustui  TUdon;  and  Prof.  W.  Oawthonu 
Unwin.  The  dinner  of  the  society  look  place  on  the 
evening  of  the  30th  ult. 

Ad  Imperial  Trftin.— The  Imperial  Austrian  train  is 
described  at  •tome  iongth  in  a  recent  issue  of  the  Organ  /ar 
dU  FartackT^e  des  KUaiiahmeetfrn.  and  etcvationB  and 
sectional  plaus  of  the  different  ears  arc  given.  Tho  tr*in 
is  made  up  of  eight  cars  in  al),  beginning  with  a  baj^gago 
car,  which  also  contains  a  s(iocial  eomp&rtment  for  the 
conductor  and  the  electric  plant  for  lighting  the  train. 
This  is  followed  by  a  servants'  car,  after  which  come  in 
succession  the  car  of  the  ompcror,  a  oar  for  tie  emperors 
suite,  a  dining-car,  a  x^iuciat  kitchen  car,  another  car  for 
additional  members  of  the  suite,  and  finally  a  combination 
aervaots'  and  baggage  car.  The  current  (or  lighting  the 
ears  is  (urnixhed  both  by  a  dynamo  and  a  storage  battery, 
the  aiTangement  being  such  that  the  latter  comes  into  action 
if  through  any  cause  tho  operation  of  tho  dynamo  ahould 
become  interrupted.  The  storape  battery  is  capable  of 
supplying  the  67  lamps  with  which  the  trainis  equipped  for  a 
period  of  10  hours.  Tho  train  i.i  heated  by  steam  furnished 
from  a  special  boating  Iwiler,  and  the  cars  are  ai!  supplied 
with  ordinary  hand,  as  well  as  vacuum  and  Weslingbotise, 
brakes.  It  would  appear  from  this  that  the  Emperor  of 
Austria  is  not,  after  all.  very  much  bettor  supplied  with 
railway  luxuries  than  is  the  ordinary  commercial  traveller 
ujton  our  corridor  trains  running  to  Scotland,  except  on  the 
one  i>oint  of  exclusivenoaa  and  choice  selection  as  regards 
travelling  companions. 

aas-Engines  as  Prime  Mowers. —The  electricity 
supply  nt^ition  o(  Wankoaha  is  not  a  very  extensive  one,  but 
it  posseaaes  some  features  of  considerable  interest  as  regards 
the  type  of  prime  movers  adopted.  These  latter  are  two 
in  number,  an  Otto  gas-engine  and  an  ordinary  steam- 
engine,  each  of  100  h.p.  The gasongine  has  two  boriKontal 
cylinders  with  very  heavy  flywheel  and  driving  potley  on 
the  crankshaft.  A  countershaft  is  also  provided,  and  this 
too  carries  a  pulley  of  groat  woighL  The  speed  of  the 
engine  averages  100  revolutions  a  minuto,  that  of  the 
countershaft  is  690  revolutions.  Leather  belting  is  used 
to  connect  tbo  shafts,  and  either  engine  is  arranged  with 
friction-clutches,  so  that  it  may  drive  any  of  throe  dynamoe— 
one  80-arc  lighter,  one  75-arc  lighter,  and  a  machine  for 
incandescent  lights  to  the  numbor  of  some  600.  One  or 
two  machines  may  bo  driven  from  either  engine,  or  both 
may  drive  all  three.  As  a  rule,  the  gas-engine  i»  set 
to  drive  one  of  the  arc  lighters  and  the  incandescent 
light  machine ;  then  at  the  time  when  the  public  light- 
ing comes  on,  the  steam-engine  is  started  and  the  load 
transferred — tho  gas-engine  taking  the  street  tamp  load. 
The  total  output  is  too  heavy  for  either  engine,  generally 
speaking ;  but  whenever  light  enough  for  one  only,  the 
gas  motor  is  always  used  for  choice.  Careful  experiment* 
with  tbia  plant  at  different  times  show,  amongst  other 
things,  what  is  not  altogether  surprising — vix.,  that  an 
increase  in  tho  load  under  normal  conditions  tends  to 
considerably  reduce  the  cost  of  working  per  horse-power 
hour — so  tar  as  the  gas  consumptioti  is  concerned. 

The  Royal  Soolety  Anniversary. — Theanuiveraary 
meeting  took  place  on  the  30tb  ult,,  at  Burlington  House 
The  president  (Lord  Kelvin),  in  tho  course  of  hla  address, 
said  that  not  the  least  important  of  the  scientific  events  of 
the  year  was  the  publication,  in  tbo  origins!  German  and  in 
an  English  translation  by  Prof.  D.  E.  Jones,  of  a  collectiou 
of  Hertx's  pafiers  descrilnng  the  researches  by  which 
he  was  led  up  to  the  experimental  demonstration  of 
magnetic  waves.  For  this  work  the  Ramford  Mt^lal 
of  the  Royal  Society  was  delivered  to  Prof.  Hertz 
three   yoare  v^  by  his  predecevor.  Sir  Goorge  Stokes. 
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Fluiday,  with  his  nured  linm  o<  oloctric  (orcA,  and  bit 
didectric  efficiency  of  air  and  of  liquid  ami  solid  insolatOTB, 
resiuciutod  tho  ideft  o(  «  modiam  through  which,  uxl  not 
only  through  which  but  by  which,  forcei  of  attraction  or 
repulsion.  Beamingly  aciinf;  ht  a  distance,  an  tranimicUid. 
The  long  struggle  of  the  first  half  of  th«  eiKht«enth  Motury 
was  iiot|muroly  on  the  quosiion  of  a  mediam  to  aerre 
for  gravifio  mechanism,  but  on  the  correctneM  of  the 
Newtonian  law  of  gravitation  as  a  matter  of  fact  howevei- 
azplaln«d,  The  com^Kmdiog  coDtroTersy  in  the  nine- 
teentb  century  wma  very  short,  and  it  soon  bocnmo  obvious 
that  Faraday's  idea  of  the  transmission  of  electric  foi'ce 
by  a  medium,  not  only  did  noi  violate  Coulomb's 
law  o(  relation  between  force  and  distance,  but  that, 
if  real,  it  miut  give  a  thorough  explanation  of  that  taw. 
Nevertheless,  after  Faraday's  discovery  of  the  difierent 
specific  inductive  capacities  of  different  inaulators,  20  years 
paesed  boforo  it  was  gcneraHy  accepted  in  Continental 
Kurope.  But  before  his  death,  in  18G7,  ha  had  succeeded 
in  inspiring  the  rising  generation  of  the  scientific  world  with 
something  approaching  to  faith  that  electric  force  is  traas- 
mitteil  by  a  medium  called  ether,  of  which,  as  had  been 
believed  by  the  whole  scientific  world  (or  40  years,  light 
and  radiant  heat  are  ti'ansverse  vibrations.  Faraday  him- 
self did  not  rust  with  this  theory  for  electricity  alone. 
During  the  S6  years  which  have  [uuised  since  FarnHay  first 
offended  physical  mathematicians  with  his  curved  lines 
of  force,  many  workers  and  many  thinkers  had  helped 
to  build  Dp  the  nineteenth  century  school  of  plenum  ; 
one  ether  for  light,  heat,  electricity,  magnetism ;  and  the 
Gentian  and  English  volnmes  containing  Herts's  electrical 
pa]>er,  given  to  tho  world  in  tho  last  decade  of  the  century, 
would  be  a  permanent  monument  of  the  splendid  consum- 
mation now  realised.  The  Koyal  Society's  TmiMctiont  and 
/"rmadinsx  of  the  last  40  years  contained  in  the  communi- 
cations of  Oassiot,  Andrews  and  Tait,  Cromwell  Varley, 
De  ia  Kue  and  Miiller,  Spottiswoode,  Moulton,  Pluckor. 
Crookei  and  Grove,  Kobinson,  &huster,  J.  J.  Thomson, 
and  Fleming,  almost  a  complete  history  of  the  new 
provinee  of  electrical  science  which  has  grown  up 
largely  in  virtue  of  tho  great  modern  improvemeate  in 
praetica]  methods  for  exhausting  air  from  glass  vessels,  by 
which  we  now  have  "  vacuum  tubes  "  and  bulbs  containing 
leas  than  T9iAi9a^)>  °^  ^^°  >"''  ''hich  would  be  left  in  them 
by  all  that  could  be  done  in  ihe  way  of  exhausting  (sup- 
posed to  be  down  to  1mm.  of  mercury)  by  the  best  air- 
pump  of  SO  year«  ago.  A  large  [mrt  of  the  fresh  discoveries 
in  this  province  bad  been  made  by  the  authors  of  these 
communications,  and  their  references  to  the  discoveries  of 
other  workers  veiy  nearly  completed  the  hixtory  of  all  that 
has  been  done  in  the  way  of  investigating  the  transmission 
of  electricity  through  higbly-turoftod  air  and  gases  since  the 
time  of  Faraday. 

Gas-En  pin  ea    and    Aeoomalntora    for   0«iitnil 

Stations. — A  pamphlet  h:ii  liu<;n  ipuueil  by  tho  Hagon 
Accumulator  Works  dealing  with  "  Municipal  Electricity 
Works  with  Gas  Motors  and  Accumulator  Working."  The 
hrochuTt  is  discussed  by  Mr.  F.  Uppenborn  in  the  EUHto- 
Udmiadu  Zeilxhrifl  of  the  1st  inst.  The  author  gives  a 
curve — the  mean  curve  of  the  gasworks  in  Dresden, 
Magtlcbui^  Bremen,  Oarlsruho,  and  Hagen  in  Westphalia — 
sbowing  the  consumption  during  34  hours  of  the  day  of 
heaviest  demand  in  the  year.  The  curve,  which  is  made 
to  correspond  with  the  consumption  in  watts  in  the  coo- 
dtKtor,  shows  that  the  demand  is  very  variable,  and 
that  the  greatest  consumption  takes  place  at  about 
&.30  p.m.  As  is  well  known,  gas  motors  work 
moet  favourably,  from  an  economical  point  of  view, 
at    foil    load     when     the    amount    of    gas    used    per 


boree-power  hour  is  the  lowest,  whilst  the  consump- 
tion per  working  unit  consi<iunibiy  increases  at  low 
loails.  If  now  the  electrical  distributing  mains  are 
supplied  direct  from  the  generators  vrithout  the  use  of 
accumulators,  the  capacity  of  the  maohines  must  be  so 
arranged  :is  to  meet  the  requirementa  when  the  dotnand  ia 
gre;iteHt.  Thus  gas  motora  would  only  in  the  most  rare  cases 
work  with  a  favourable  load.  It  is  therefore  an  im|>ortant 
advantage  to  arrange  the  oporatinR  conditions,  so  that 
during  tho  whole  of  the  working  period,  the  gas  motors 
are  fully  loaded,  and  the  surplus  eneniy  u*^  ^^ 
charging  accumulators  In  this  manner  the  energy 
contained  in  the  accumulators  serves  dtuing  tho 
hours  of  htj^liest  demand  to  aHuist  the  geuentors  in  supply- 
ing ibe  network  of  mains.  The  sise  of  the  electiidty 
works,  or,  rather,  the  horsepower,  must  bo  calculated  to 
deal  with  the  day  of  heaviest  load.  Reasoning  in  this 
manner  by  moans  of  tbe  diagrammatic  curve  already  men- 
tioned, a  line  is  drawn  sbowing  the  constantly  even  output 
of  the  machines  during  the  21  hours  for  feeding  the  net- 
work and  charging  the  accumulators,  whilst  the  consumption 
of  current  indicated  above  this  line  is  that  supplied  by  the 
batteries.  By  tbe  employment  of  generators  only,  the 
horse-power  must  be  such  as  to  meet  tbe  greatest  demand, 
but  by  the  use  of  accumulators  it  is  shown  that  five-eighths 
of  the  engine  power  is  saved,  whilst  at  the  same  time  tbe 
generators  continuously  work  under  tbe  moet  economically 
favourable  conditions,  Let  us  consider  tho  case  where  the 
supply  of  gat  is  furnished  at  3s.6d.per  thousand,  this  corre- 
Kponding  to  the  charges  made  bymunieipalgaBWorka  todtffe- 
rent  lar){e  consumers.  Let  us  assume  two  generating  rtatJons, 
each  being  equipped  with  three  gas-engince  of  120  h.p. 
euch.  Two  of  these  motors,  giving  together  240  h.p.,  will 
feed  a  contiuuous-cumnt  three-wire  system,  whilst  the 
third  motor  serves  as  reseive.  tlach  station  is  able  to 
supply  7,670  16-c.p.  (50-watt)  lamps  simultaneously  alight, 
or  both  sUtions  15,140  lamps.  If  of  tbe  number  of 
lamps  insUlled  66^  per  cent,  are  calculated  as  being 
energised  at  tbe  same  time,  this  gives  22,710  incan- 
doscont  lamps  connected  to  the  mains,  or  their 
eipiivalonl  in  arc  lam|w.  The  radius  of  tbe  are* 
of  supply  is  830  yards,  or  if  tbe  two  stations  are  1,010 
yards  distant  from  one  another,  the  combined  supply 
district  amounts  to  2,780  yanls.  A  pressure  of  110  volts 
at  the  lam[i«  is  provided  for  with  a  loss  in  each  outer  con 
ductor  of  10  volta.  There  will  therefore  be  required  in 
each  of  tho  two  stations  throe  gasengines,  each  of  120  h.p. 
(one  as  reserve),  throe  shunt  dynamos  (one  as  reserve) 
of  110  volts  and  697  amperes,  capable  of  working  at  120 
volte  and  giving  S63  amperes,  and  yielding  at  140  volta 
548  amperes ;  and  one  battery  of  4,()2S  ampere-hours 
capacity,  the  charging  current  being  663  amperes, 
and  the  discharging  current  1,060  amperes.  The  author 
then  enters  into  the  general  method  of  working  stations 
acconling  to  this  method,  and  then  comes  to  consider  the 
commercial  aspect  of  the  question  for  two  stations,  esch  of 
240  h.p.  (vritb  120  h.p.  each  as  reaorve),  and  each  capable 
of  energising  7,570  16-c.p.  lampa  simultaneously.  The  cost 
of  site,  buildings,  gas-ongines,  dynamo*,  accumulators,  mains, 
etc.,  works  out  at  £74,000;  tbe  annual  receipts  at  ^.  ptr 
16  c. p.  lamp  per  hour,  with  15,140  simultaneously  burning 
lamps  having  an  annual  number  of  hours  of  burning  of 
750  each,  comes  to  £31,574,  and  the  annual  expenditure, 
after  providing  for  deproeiation,  totals  £9,128.  This  shows 
a  profit  of  £12,436,  or  a  return  of  over  tG  per  cent,  on  the 
initial  expenditure.  Mr.  Uppenborn,  in  conclusion,  sutes 
that  this  system  ia  eminently  suiublo  for  towns  where  the 
gasworks  ore  tlie  property  of  iba  municijial  or  other  loeal 
authority. 
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KILUNGWOBTH  HEDGES. 

Mr.     Killingwortb 

nct!M«,     M.  I.  C.  E., 

M.I.E.E.,   was   born 

at  Siroklbuin,  Surrey, 

and      educated      at 

Brighton    until    the 

age  oi   16,  when  bo 

wu*  articled  to  Mr. 

Jamim    tAilon,    C.£., 

for  fivu  yeuTH,  daring 

which       period      he 

served    hi«    time    in 

the  ehotia  of  the  firm 

of  Ea^ton  and  Amoa. 

Sub*e<iuently,     after 

|ias*iiig  the  ezamina- 

UoD     of    the    lioyal 

Ei^iMWTS      Militarr 

Board  at  Dovonport, 

he   received  a    com- 

■UsioD  in  tlu  Rojal  Monmouthshire  Engineer  MiHli&,  which 

I  h«ld  im  three  years.  His  first  coauecliou  with  electricity 

in  1878,  when  he  wu  sent  to  Paris  to  report  on  the 

ben  recently -in  vented  Jablochkoff  candle.     In  1879  be  was 

oyod  to  toiiort  to  the  Mcntey  Dockyard  a»  to  the  suit- 

Uty  of  the  electric  light  for  the  Liverpool  Docki,  and 

bftorwarde   carried    out    the    present    installation.       He 

faxhibited  a:witcfaea  and  arc  hmps  at  the  Paris  Electrical 

Exhibition,  and  obtained    a    bron/e   medal ;    alio   at  the 

Crystal  Palace,  where  a  silver  medal  wm  awarded   him. 

Hu  invented  the  tiisiblu    cutont  of    nicbkUic  foil,   wtich 

WAN  porfectod  and  uted  thronithout  the  Vienna  Elec^iical 

Exhibition,  and  for  which  a  ipccial  certificate  from  the 

ESciaotific    Commission    was    granted.      He    publinhed    a 

ampblet entitled"  Useful  Informationon  Practical  Electrical 

Liigbdng,"  in  1879 ;  and  a  book  with  the  same  titio  in 

[1881.     He  it  the  author  of  "  Thu  Supply  o(  Electricity  by 

Local  Authoritiei,"  also  "  Precautions  on  Introduoinc  the 

Electric  Light  i "  of  a  paper  entitled   the  "  Fire   RiiKU  of 

Electric  Li};hting,"  read  before  the  ttoyal  Institute  of  British 

Architects  in  1884 ;  and  was  awarded  a  Telford  Premium 

[by  the  Institution  of    Civil  Eri^ineera   for  bia  paper  on 

"  Centi'iil  Station  Lightin);,"  published   in  vol.  Ixxzviii.  of 

the   Mtnates.  1887,  a  Iiiiok  entitled  "Continental  Electric 

Li);ht  Sutions"   being  pubHuhod  not  long  after.     More 

recently  he  gave  his  attention  to  the  question  of  doing 

away  with  oH  in  bearings,  and  has  invented  a  special  form 

of  carbon  material,  termed  "carboid."  which  permits  of  the 

bearing  bein^;  heated  to  a  coaaidorable  temperatuio  without 

materially  inureairin};  the  friction,  and  has  been  successfully 

,  itdoi>ted. 


scale  dirisiwis  rather  than  eleven,  whence  it  is  KHn^timea 
termed  a  nmius.  In  all  of  the  three  examples  d  Temiora 
illustrated  in  Figs.  37  to  39,  the  length  of  the  vernier  h»a 
hcKu  made  equal  to  nine  scale  divisions. 

rbn  Koro-point  of  the  vernier  iit  itself  actually  the  poin^r 
for  reading  the  scale,  the  otlier  ten  Low  which  conOitnt*  the 
vernier  scale  bobg  merely  for  accurately  detemijiing  the 
uoHition  of  this  uero-point.  Thus,  suppose  that  the  venucr 
ynro,  which  is  usually  distinguished  by  an  arrowhead  or  by 
being  mado  diamond-shaped  W  in  Figs.  37  U.  39,  la  eMCtly 
opposite  any  one  of  the  line*  on  the  main  scale,  ay  8s-.  «» 
shown  in  Fig.  »7.  Then  the  reading  of  the  pointer  la  exactly 
822,  or  8220,  But  as  a  vernier  division  is  just  isjual  to 
onu-'tentb  of  nine  scale  divisions— that  i^  ninfrtentlu  of  a 
scale  division— tbe  nest  line  on  the  vernier  is  just  on«4eilUl 
of   a    scale  division  behind  the   next  Hue  on   lh«   «ea]6. 


PRACTICAL  INSTRUMENTS   FOR  THE    MEASURE- 
MENT OF  ELECTRICITY. 

■T  J.   T.    NIBLETT   *M>  i.    T.    RWKN,    MC. 

XV. 

(CuntinutdfTom  page  44J-f 

Rbuataxce,  orntmunJ. 

Pemiffl-*.— As  vcmien,  sndi  ox  the  one  just  alluded  to, 

ore  now  appb^  ^  many  inntmrncntii  wLure  j^reat  acrurnc)- 

lOf  rWMitiDg  i^  diMired,  a  diort  account  of  tlin  methods  of  con- 

'Btnwting  and  u.iing  these  extremely  lueful  aidn    to  exact 

reading  is  introduced  here. 

The  vernier,  so  colled  aft«r  ita  introducer,  is  a  device  for 
awiiittiDg  the  accurate  reading   of    equally-divided    scales. 
Suppose  that  it  is  dewred  to  read  off  a  ^»en  linear  or 
circular  scale  to,  say,  tenths  of  the  smolleet  division.     The 
pointer  or  arm  which  nlides  aloo^  the  edge  of  the  scale  ia 
made  broad  enough  to  have  engraved  upon  it  a  little  sub- 
sidiary Male,  known  as  tho  vernier,  whose  total  length  is 
equal  to  cither  nine  or  eleven  of  the  scale  diviaiona  on  the 
.  lar^  sode,  and  which  is  itself  divided  into  ten  equal  ports. 
;  In  proctioe,  it  is  found  much  more  convenient  for  reading 
[  /itirpoees  to  moke  the  length  of  tht  Ternier  equal  to  nine 


Fw.  37.— Ei|u«liy  XHvided  Linear  Scale,  with  Verotar. 

Similarly,  the  second  line  from  the  xero  on  Uie  vernier  is 
two  tenths  behind  the  next  line  on  the  scale,  the  Uurd  line 
thrcci  l*olbs,  and  «.  on,  tb..  ninth  line  being  nine-KinUw 
behind,  luid  the  tenth  tentenths.  so  that  this  tort  just 
coincides  with  the  ninth  scale  line  jiaat  the  one  opposite  the 
vernier  zero,  lut  will  bo  observed  in  Fir  37.  ,    ,       ^ 

From  this  it  will  be  evident  that  if  the  lirnt  hoe  of  the  m 
vernier  past  the  Mro  coincides  with  a  scale  line,  the  reod'^K  ^ 
will  be  just  ooe-tunth  of  a  scale  division  more  than  if  the 
vernier  wiro  had  been  the  coincident  line.  WTien  the  second 
vernier  line  coincides,  the  reading  is  two-tenths  more,  when 
the  third,  three-tenths,  and  so  on  ;  therefore,  to  state  it 
g.-noral!y,  when  the  nth  line  of  the  vernier  eomcides  With  « 
scale  lin«,  the  pointer  or  /.ero  line  of  the  vernier  is  just 
7j-lenth.>*  of  a  scale  division  beyond  the  scale  mark  which  it 

boa  last  passed.  .      ,_       i 

lu  this  way  U  obtained  a  very  simple  and  extr«moly 
acturaU-  method  of  reading  a  .scale.  First  note  which  of  the 
scale  lines  the  vernier  zero  has  just  passed,  then  observe 
which  of  the  vernier  lines  has  a  scale  line  most  nearly 
opposite  it.  The  reading  of  the  veinJer  in  this  way,  count- 
ing from  the  xaro,  wiU  giv«  the  value  of  the  scale  reading 
to  tenths  of  a  scale  division,  with  great  precision,  even 
although  the  scale  diviaiona  ar«  small.  In  certam  inatro- 
ments  where  the  scale  diviaions  are  vary  small,  microscopes  are 
attochod  to  the  scale*  to  facilitate  the  reading  of  the  verniers. 


I 


FHi.  :K.  -I-i|nsIly  nivliiodar- 
culnr  Sciilc,  ,wilh  Rndinl 
Vernier. 


Fi.!.  .m— E((UiiUy-lKvid«i 
Cylindrical  Scale,  with 
Vernier. 


The  application  of  the  vernier  to  various  kind*  of  equally- 
divided  scales  is  illustrotc<l  in  Fi^s.  37  to  39,  Fig.  37  shows 
the  iipplicatiou  to  an  ordinary  Hoear  scale,  the  reading  of 
which  in  the  |io«ilion  of  the  vernier  shown  is  822-0,  as  has 
been  already  explained. 

Fig.  38  shows  a  jioriiou  of  an  eciiially-divided  circttttr 
scale,  with  a  vernier  roadinf;  to  tenths  of  a  scale  division 
engraved  on  the  end  of  a  radial  arm  pivoted  at  the  centre. 
The  reading  of  this  in  the  position  shown  is  31-98.  a*  the 
last  scale  line  passed  by  the  vernier  »ro  is  31-9,  and  the 
eighth  vernier  line  is  the  one  which  is  joat  opposite  to  a 
scale  line.     Angular  surveying  inaUomenta,  such  as  theodo- 
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litH  tnd  the  b'ke,  an  naiMlIf  furnishsd  with  scales  of  this 
kiod,  but  subdivided  ntlwr  ditrerentlj-.  Id  an  ordinaiy 
truiMt  InMrnnunt  rending  to  ininiit««,  the  main  ncale  or 
circle  {a  geoantUj  diridod  into  bttlf-dcgrec«,  And  the  vomicr 
conairta  of  tut  arc  whose  length  is  equal  to  29  of  tbeae, 
divided  into  30  equal  parts.  In  th«odolit«s  of  greater  pre- 
cision, the  main  circles  are  roade  larfi^r  aud  divided  into 
third  parts  o(  a  decree,  and  the  vemidrii  have  a  Ictijftb  eijual 
to  59  of  these,  liivided  into  60  equal  i>artM,  w  that  thay  read 
to  thirds  of  a  minute  or  20  seconds.  Id  eonie  of  the  larger 
astronoinicaJ  telescopes,  where  extreme  accuracy  b  of  para- 
mount importance,  and  a  very  alight  error  in  reading  an  aiiffle 
may  utterly  vitiate  an  aHtronomvr'H  calcuiationn,  the  main 
circles  are  made  very  large  and  the  vcmiors  read  to  single 
seconds.  In  electrical  measurements,  however,  angles  are 
Dsvor  read  to  a  precision  at  all  ajiproaohiDg  this,  measure- 
ments which  depend  upon  magnitudes  of  auglea  for  their 
readings  being  as  a  rule  only  ajiproximate. 


BATTEBT  CARS  IN  PARIS. 


The  electrical  oiigitioer  learns  by  oxporionce  hi«  conatant 
need  of  a  nil  admirari  state  of  rnina,  and  hence  he  con- 
siders more  or  less  carefully  all  the  new  electrical  schemofl 
and  projects  broii(;bt  forward,  in  case  there  may  be  a  grain 
or  two  of  wheat  umottgnt  a  heap  of  chaff. 

Practically  it  would  iippotr  axiomatic  that  inasmuch  aa 
accumulator  working  has  not  as  yet  proved  at  all  euccessful 
on  tramways  where  the  conditions  of  employment  aro  fairly 
favourable,  such  a  method  is  hardly  worth  putting  into 
further  practice  until  the  ruling  oonditiooa  of  lines  or  of 
accumulators  are  changed. 

However,  there  are  eircumstancex  under  which  even  the 
heavy  load  of  accumulators  and  motor  gear  may  not  |irovo 
too  great  a  disadvantage  for  operating  ordinary  tmrncon; 
and  the  Compagnie  G^n^rale  des  Omnibus,  of  Paris,  bu 
for  some  time  been  experimenting  in  this  direction  to  sm 


Pm.  I.  -  Dnwnl  t'lsw  (In  Sid*  ElentlODV 


In  Fig.  39  is  shown  a  portion  of  a  cylindrical  surface  with 
an  eijoaUy divided  scale  engraved  upon  it,  and  provided  with 
a  vernier  on  a  aiiullar  cylindrical  surface,  reading  to  tenths 
of  ft  ScoJe  division.  Most  planimetera  are  read  by  means  of 
a  scale  and  vernier  of  thi^  description,  the  vernier  being 
iixed  rigidly  to  the  instrument  while  the  scale  is  on  a  roller 
running  on  the  paper  ;  and  as  has  been  already  mentioned, 
^  William  Siemens  used  this  arrangement  ia  some  of  the 
later  forma  of  his  dilFerential  rcslHtance  measuring  instru- 
ment, instead  of  the  llat  linear  «cule  anil  vernier  n-ith  which 
tbo  iniitriimcnt  illuNtratvd  in  Kig.  .'SB  is  provided.  In  the 
example  shown  in  t'ig.  39  it  will  be  seen  that  the  vernier 
eero  lies  somewhere  between  15'8  and  15'9  on  the  main 
scale,  and  that  the  fifth  vernier  tine  coincides  with  a  scale 
line.  The  reading  of  the  scale  b  the  position  shown  is, 
therefore,  l.i85. 

When  the  total  length  of  a  vernier  reading  to  tenths  of  a 
scale  division  is  made  equal  to  eleven  instead  of  nine  stale 
divisions,  then  each  vernier  division  is  just  equal  to  eleven- 
tenths  of  a  scale  diviuou — that  is,  one-tenth  more  instead  of 
one-tenth  leas,  oa  in  all  the  examples  shown.  In  this  iMse  the 
vernier  has  to  be  read  in  the  opposite  direction  to  the  main 
scale,  and  orrom  in  reading  are  apt  to  arise.  Thus  xuppoiie 
the  main  scale  tmds  from  left  to  right,  then  the  lero  mark 
of  the  venuer,  inatcod  of  being  at  tbo  left,  is  at  the  right  side 
of  the  vernier  scale,  which  has  to  be  read  in  the  opposite 
duwtiOD  to  tlie  main  auile — that  is,  from  right  to  left 

(To  bt  (Onttnuoi. ) 


what  practical  results  can  be  achieved  with  a  fair  amount 
of    success.      This    company  has    throughout    employed 
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Pn.  l-do^SeoUon  IhrooitaCW'SMt,  diowtoi  AaonrnnUtorSpac*. 

accumulators  of  the  LaurentCfily  type  as  monufacturwl  by 
the  Soci^t^  pour  le  Traroil  Electriqoe  des  Melaox. 
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Id  ttieir  first  experimenU  a  eyst«m  of  dvable-redaetion 
gear  iru  employed  lo  connect  the  motor  and  car 
kxIm,  ^MA  befos  daelroiu  of  baring  aa  little  complioation  of 
puts  u  poanbte,  wfailst  aleo  lananing  the  noii*  and  wear. 


togs  on  the  tramc&r  axie.  A  Aexible  connecttou  between 
the  two  was  provided  by  mcani  of  a  disc  or  ring  witb  lour 
notchee,  into  wbicb  wen  slid  four  armi  projecting  from  the 
axle. 
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no.  S.— Bait  nana  ol  Cw  Floor  uid  Vmat. 


tiie  company  accepted  an  offer  from  Uie  finn  of  Briisuet 
to  build  motor*  of  alow  ipeed  tuiuble  for  mouotiog  direct 
upon  the  tramcar  axlea.    The  weight  of  each  geailesa 


These  gesr]es«  motors  proved  in  practice  to  be  erftQ  len 
of  a  succosa  thao  the  double-reduction  arranMment,  and 
the  xn  Urtia  of  a  aingle-reduction  gear  waa  then  decided 
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Pm.  4.— TirUMl  KccUnn  Aloui  Line  C  0  (flf.  &> 


motor  thus  conitmeted  wu  about  three  tone,  or  nearly 
double  that  of  the  bigh-tpood  mnchines  previously  usea^ 
Their  input  was  10  kilovatte,  or  100  amperes  at  lOO  volte- 


eft 


upon.  This,  the  latest  and,  it  is  expected,  tbs  moak 
suitable  type,  is  illustrated  in  the  annexed  aognviag% 
reproduced  from  the  UnTue  InduitnttU.    The  anangenttlt 
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ne.  e>— run  and  noTlinnUl  HtcUoD  Aloiii  Uoi  ■  PO  R  (R^.  fK 


The  field-magoet  system  was  suspended  from  the  Inimu- 

work  of  the  vehicle  by  means  of  powerful  springs,  wbiliit 

the  ujoMtare  wu  moaat»J  upon  a  brau  sleeve  wilh  bear- 


of  accumulators  is  very  much  the  same  as  iD  tJie  previous 
experimeriU,  the  Lauront-Ci^ly  batteries  being  plaoeal  in 
throe  compartmonts  under  each  seat  Ungthvays   of   the 
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TShtcle.  Ewh  of  th«ae  compttrtmente  eontains  two  seta  oi 
tuna  cells  joinod  in  eeriea,  ajid  biiill  up  of  1 1  plates  ea«b, 
fire  pocitivo  and  six  DSKSlive,  weighing  in  all  about  4001b, 
per  «et.  There  are,  oonsequeotly,  108  colls  in  at),  and  a 
total  weight — including  boxes  and  other  accesaories — of 
some  3^  tons  of  accumulators.  The  accumulator  spaeea 
and  compartments  are  shown  in  If'ig!,  1,  2,  3,  giving  side 
elevation,  plan,  and  end  elevation  respectively. 

The  reduction  gear  employed  gives  a  speed  ratio  between 
the  motor  and  tramcar  axles  of,  roughly  speaking,  5  to  1  ; 
A  double  helical  arraogement  of  tooth  is  adopted,  and^erery 


Figs.  4,  S,  C,  and  7  are  shown  views  of   the  motor*  and 
gear :  two  shunt-wound  motors  are  fitted  on  eacli  car. 
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care  taken  to  ensure  accurate  and  easy  running.     Apart 
from  any  economy  in  working,  there  is  a  considerable  saving 


FM.  9.— VoUnl  CnK-BnIlan  tSaet  Uat,  C  O  (Tig,  ID). 
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The  energy  supplied  to  the  motors  in  accordance  with  the 
requirements  of  the  work  to  be  done  is  in  this  instance 
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effectfid  in  weight,  the  total  weight  of  motor  and  gear  being  I  regulated   by   varying  the  motor  Gelds  after  the  tua^jj 
only  about  1^  tone,  as  compared  with  double  that  amount  |  fashion  j  not,  however,  by  cutting  in  or  out  difTerent  sectJou 
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for  the  gearleas  motors.  The  use  oi  steel  for  the  pole-|>ieces  .  of  the  field  wiudin);fi,  but  by  introducing  a  variable  outside 
has  ao  MT  given   working  resulu   much   bettor  than  wore  I  resixtance  into  the   shunt  and  thereby  varijiR^V^  tswtwcs, 
azp«ct«d,  and  of  eouree  implies  a  saving  in  weight.     In  \  which  ^axwa  \Utwi^  W 
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The  regulator  haodlt,  which  mftm  to  oflbct  thoae  Taria- 
tioDt,  Aiid  Utereby  stops  or  checks  the  vehicle  more  or  leas 
npidly,  klso  acta  aa  a  reveraing  lerer ;  it  operates  two 
eoataet  rioES,  one  of  which  gives  the  nrioua  movements  in 
forward  or  txu:kwar()  gear,  putting  on  the  brakes  and 
closioj;  or  o))eniiig  the  magnet  circuit,  whilst  the  other 
regulatfii,  according  to  requirements  ol  power  from  time  to 
time,  the  etroogtfa  of  the  ma^etic  field. 

ProcAnlionc  arc  taken  to  avoid  sparking,  when  the  main 
circuit  is  made  or  broken,  by  a  series  of  intermediate  con- 
tacts with  reaiiitaDces,  so  that  the  main  current  is  only  cut 
off  from  one  contact  to  another  when  the  respective  by-piuts 
is  open  ;  and  the  same  tliinu  it  done  with  the  shunt  current. 
A  nub  of  current  through  \Sm  field,  before  magnctisa- 
tJOD,  is  prov»nt«d  by  omploying  for  closing  the  shaiit 
drenit  ui  additional  contact  operated  by  the  main  regulator 
bandto. 

Perhaps  the  moat  int«r6tting  feature  of  this  new  type  of 
cu  is  the  flexible  system  of  trucks  or  motor  axles  adoiited. 


pRtLIMOCAKT  EXFKRtUKKTS. 
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(generally  about  500  e.  cm.) ;  the  temperature  of  the  i 
at  intervals  of  time,  by  oells  of  water  placed  between 
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riD.  11,— VMtlcal  ecctton  (lrastli-<nvi)  at  C•^nuM. 


The  axles  on  each  car  are  three  in  number ;  those  at  each 
end  serve  to  carry  the  motor,  and  with  the  truck  frames 
which  tbey  support,  have  a  radial  motion  as  well  as  a 
slight  play  backwu-ils  and  forwards  in  the  framing,  so  as 
to  allow  oi  easy  nmning  round  curves.  A  system  of  arms, 
■vivellingon  the  centre  axle,  give  the  requisite  swinging 
movement  round  a  luuaivc  pin,  a.  Gudgeon  pinit  at  h  And 
e  are  attached  to  the  cm'  fnime,  and  slide  in  small  slots  in 
the  swivelling  truck  frame,  thereby  serving  to  limit  the 
mottoti  »f  the  latter.  This  system  of  flexible  yet  strong 
connection  between  the  car  axles  is  due  to  M.  Gamier, 
and  the  details  ol  it  are  clearly  seen  in  Figs.  8,  9,  and  10. 
Figs.  11  and  13  illustrate  cross- sections  of  the  c^r  framinft. 
Curves  of  a  radius  as  low  as  40ft.  arc  successfully  operated 
by  means  of  these  trucks. 


HBAT  GENERATED  IN  BLBCTBOLTTIC  CELLS.* 

BV   O.    K.   ALLAN,    B,sr. 

This  paper  ie  a  record  of  experimente  begun  in  March, 
1892.  by  Mr.  F.  W.  I>unn,  B.A.,  and  myself,  U,  find  what 
beat  was  ^iven  oF  in  certain  electrolytic  cells — vii;.,  those 
in  which  the  electrodes  were  of  zinc  and  platinum.  Our  first 
intention  was  to  hnvo  cells  of  Pt.  Pt.,  Zn.  Zn.,  and  Pt.  Zn. 
in  battery  acid  of  the  proportion  of  1  to  8,  the  electro- 
lysis to  be  performed  by  the  current  from  the  PL-Zn.  cell, 
but  the  current  given  by  two  cells  of  this  kind  w^s  so  sm&ll 
tbal  tbe  rise  of  temperature  was  inappreciable.  I  may  say 
that  we  afterwards  found  a  current  of  one-tenth  amporo 
did  not  always  give  heat  to  balance  the  cooling 
of  the  air.  To  remedy  this  we  took  sulphuric 
acid  of  the  best  conductivity  —  Matthteasen  giving 
that  sulphuric  acid  diluted  with  water  to  a  sjieoific 
gravity  of  1-315  at  temperature  123 C,  or  almost  exuctly 
30  per  cent,  acid,  has  ttie  least  speciBc  rciiistaiice  of  any 
combination  of  sulphuric  acid  aud  water.  But  even  this 
did  not  give  a  workable  result,  to  wo  had  recourse  to  out- 
side help^  and  after  this  used  a  current  from  a  battery  of 
accumulators.  Our  preliminary  experiments  showed  us 
that  the  ceils  stand  in  the  following  order  as  regards  rise 
in  temperature  :  Zn.  Pi.  with  tbe  lowest  rise,  then  Zn.  Zd., 
Pt.  Pt ,  and  Pt.  Zn.;  the  first- mentioned  metal  in  each  caac 
being  the  anode. 

Some  of  the  particulars  which  we  took  during  each 
experiment   were :    the  quantity  of    liquid  in   each   cell 
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others  ;  tbe  difference  of  potential  between  ibe  electrode 
of  each  cell ;  aud  the  weight  of  nine  consumed  at  electrodes 
of  that  metal,  besides  recording  the  temperature  of  each 
and  the  strength  of  the  current  at  fixeii  intervals. 

Tbe  specific  heut  of  the  acid  was  found  to  be  '83 ;  ai 
as  regards  tbe  consumption  of  anc,  Woodward  gjivea  lbs 
following  figures  on  the  beat  which  is  due  to  tbe  chemical 
action  of  the  ucid  on  the  xinc  : 

ffeat  from  1  gm.  Zn  on  changing  to  ZnO,  t,3l4  g.w.u. 
Heut  from  tbis  ZiiO  on  dissolving  in  UjSO^,  360  g.w. 
Heat  absorbed  by  dissociating  O  from  water,  1,061  g.w: 

Total  per  gm.  zinc,  613  g.w.u.  (g.w.u.  stands  for  grai 
water-unit).  So  that  in  calculation  of  the  heat  due 
chemical  consumption  of  xinc  we  bad  only  to  multiply  the 
weight  of  zinc  used  by  613.  Joule  gives  that  100  grains 
ZiiO  on  dissolving  in  H^SU^  are  able  to  raise  lib.  of  witer 
6'88deg.  F. 

One  great  cause  of  trouble  to  us  at  first  was  the  shaking 
of  the  platinum  plates  when  tbe  liquid  was  stirred.  Com- 
gation  of  tbe  plates  was  tried.  This  was  no  use.  At  last 
the  Pt.  plates  were  stifTened  by  welding  them  on  to  rect- 
angular frames  of  glass  tube  bent  into  the  shape  of 
the  plates.  In  this  state  they  were  firmer  than  tba 
zinc  plittos.  The  platinums  gave  lu  a  little  trouble  after 
this  by  sometimes  coming  loose  from  their  frames. 
Dr.  Bottomley  suggested  that  this  might  be  due  to  the 
occulsion  of  hydrogen.  It  is  very  prolwble  that  Ibis  wai 
tbe  case— Graham  having  shown  that  platinum  ooelades 
hydroKec  to  some  extent  when  it  is  made  tbe  negative 
electrode  of  a  voltaic  couple,  and  expands  wita 
absorption. 

CoHTI.MTjtTIOH   or    EXrKUIKBJTS    WITH    FiXH    PLATT9IVM    PLT 


;auv« 


Rise  in  temperattire. 

Current  in 

Time  carrut 

Kmperee. 

—            1 

pisssd. 

Z.P. 

Z.Z. 

P.P. 

P.  Z. 

u.  u. 

■47 

a 

•7 

•9 

I-S 

1    22 

■4* 

■8 

■6 

■9 

■9 
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— 

■41 
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^ 

.^ 

^B 

■49S 

■.11 

■68 

■S8 

,_ 

0    33 

■44 

■*i 

•bt 

■M 

■w 

(1  oe 

1-40 

i-ja 

[■37 

l^»7 

•i-3!J 

U    4& 

!■! 

■7 

■87 

fW 

147 

0    35 

rot 

■77 

•73 

1-33 

1-43 

0    40 

[■0 

■93 

■7 

13 

1-ee 

0    47       J 

01 

0 

■I 

0 

-i 
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In  tbew  experim«DU  Uie  current  wu  not  regul&ud  to  a 
particular  ralue,  bat  iu  itreitAh  wtu  road  off  at  interval! 
(rotn  the  anii>«re  babinc«  whicn  we  a»ed  for  that  piir[>oite, 
aad  during  the  expuriment  ibe  current  gradually  itocretsod, 
aleclrolytic  rocistuncQ  increaaing  with  rise  of  temperature. 
From  the  number  of  obeervationa  made  during  the  experi- 
ment there  was  no  time  left  to  work  a  rhecal&t,  eveu  if  we 
bad  wiiihed  to  keep  tbe  current  conatant  But  thin  W4S  done 
in  the  later  exiterimenta.  In  November  the  work  was 
continued,  in  order  to  find  which  pUte  in  each  cell  bocime 
the  hotter. 

ThreecelU  wore  used— those  of  Z.  P.,  Z.Z.,  and  Pt.Z.  The 
two  platen  in  eocb  vessel  were  aep^raied  by  a  blotting-paper 
mrtition,  and  tbere  was  a  thermometer  at  each  plate. 
ThOTO  were  no  stiners  used,  the  t«mpuraturu  bein);  taken 
by  placing  the  thermometer  at  the  centre  of  the  plato  before 
reading  it. 


KiM  Ln  temperatnr*. 

Current. 

Time  of 

current. 

Z. 

P. 

z.      z. 

P.        Z. 

H.  M. 

l-O 

1-73 

1-83 

im 

i-as 

2-S8 

2-W 

1    0 

I-O 

UK 

117 

1-07 

1-22 

2-42 

2-27 

1    0 

OS 

041 

0-43 

— 

— 

076 

0-fiG 

oso 

OB 

0-M 

1-09 

■74 

■9i 

1-40 

1-40 

1    0 

0-6 

0*7 

0-62 

■72 

•67 

1-17 

1-07 

1    0 

0-86 

0-m 

Oil 

■31 

-30 

0-71 

0-ei 

1    0 

0-35 

005 

0-10 

■0 

-13 

O'S 

0-1 

1    0 

0-1 

016 

0-26 

-06 

-11 

0-M 

0-S6 

I    0 

From  the  Ian  set  of  experiments  it  will  be  seen  that  in 
the  Z.-P.  and  P.-Z.  cells  the  pUttinum  was  always  hotter 
than  the  zinc,  with  one  excejAion  (February  10)-^wbea 
they  were  equal  in  tbe  P.-Z.  cell.  In  the  Z.-Z.  cell,  twice 
the  anode  was  tbe  warmer  and  the  cathode  five  timea. 
Seveiul  experiment*  were  made  with  a  current  of  -1  ampere, 
but  the  Reason  of  the  year  (February)  was  not  suitable 
foi'  observing  tbe  beating  effect  of  such  imall  currenta, 
there  being  sometimes  a  fall  of  temperature  durinj;  tbe 
experiment  instead  of  a  rise. 

After  this  a  different  method  was  tried,  but  as  it  involved 
tbe  use  of  tube  ia  which  a  great  rise  of  temperature  took 
place,  the  results  obtained  from  it  cannot  be  so  reliable 
Taking  two  zinc  plates,  each  in  a  beaker  by  itwli,  the  two 
veuela  ware  connected  by  a  syphon  tube  18in.  long  and  Jin. 
bore  with  3in.  legs.  The  capacity  of  the  tube  was  70  e.  cb., 
and  there  were  500  c.  ca.  of  acid  iu  each  cell.  The  following 
results  were  obtained  with  this  method  : 


Current, 

CeU. 

Ri«e  in  temperatuie. 

Time. 

AnodoL 

Kathode. 

H.  M. 

1-0 

Z.Z. 

1-07 

2-07 

0    30 

1-0 

Z.P. 

-83 

i-sa 

0    30 

1-0 

P.P. 

1-32 

202 

0    30 

!« 

P.Z. 

t-S8 

i-es 

0    30 

l* 

P.2. 

1-0 

i-a 

0    26 

Here  tbe  cathode  is  always  the  hotter,  no  matter  what 
cell,  although  in  the  laat  two  the  rise  is  much  nearer 
equality  than  in  any  of  the  others.  At  the  end  of  half  an 
hour  the  counectinK  tube  beeame  so  hot  that  it  could  hardly 
be  held  in  the  fingers.  It  must  have  been  about  70dcg,  0. 
Again  this  method  was  changed  for  another.  The  syphon 
tube  was  inverted,  placed  on  a  stand,  and  the  electrodes 
were  put  into  the  legs.  Zinc  sheet  and  platinum  foil 
were  shaped  into  small  cylinders  to  fit  the  legs  of  the 
U-tube  and  the  thermometers  were  put  inside  tbe  cylinders. 


Current 
ampere. 


■S 
■6 
■5 
•5 
■« 


Call. 


2.Z. 
Z.Z. 
Z.P. 
P.Z. 
Z.P. 


Bine  in  tempera tnro 
»flcr  two  minute*. 


Anode. 
2-45 
2-3 
2-84 
4-4fl 
21 


Cotbodc. 
.■»! 
2-4a 
8-3 
3-7 
2-2 


Bive  in  (empei-nlure 
aft«r  10  ininutM. 


Anodo. 
16  7 
H-8 
90-2 
lS-45 
IS'O 


Cathode. 
11-9 
11-75 
1611 
13-35 
10-2 


When  obaervii^f,  the  tsmperature  bad  to  be  read  mtaj 
miuuta,  tbe  increaM  in  («mporaturo  being  very  rapid. 


These  experiments  showed  that  tbe  final  t«mperature  of 
the  anode  was  always  greater  than  that  of  the  csithode, 
although  when  zinc  wan  the  ci*tho<Ie  it  showed  a  rapid  rise 
at  the  beginning,  and  this  might  cxpUin  why  in  former 
experiments  the  results  were  not  uniform  for  the  Z.-Z.  cell. 
These  investigations  are  still  in  an  unfinished  state,  and 
I  am  sorry  they  are  not  in  a  more  advanced  conditioa 
before  being  placed  before  tbe  society. 


AN  EXTENSIBLE  ELECTROLIER. 

We  illustrate  an  electrolier  by  an  American  designer, 
Mr.  A.  Uivenburgh.  It  consists  of  a  tube  containing  strips 
of  conductive  metal  connected  with  the  wires  of  the  house 
circuit,  n  tube  of  insulated  material  sliding  therein,  and 
having  contact  springs  which  connect  to  conductors  leading 
to  the  lamps  through  the  sliding  tube.  Fig.  1  shows  tbe 
electrolier  complete,  Fig.  2  being  a  transverse  section,  and 
Fig.  3  the  top  {wrtion  of  the  sliding  tube.    Tbe  hole  in  tbe 
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main  tube  is  preferably  rectangular,  and  the  metallic  stripe 
in  its  oppoute  sides  are  flat.  The  springs  connecting  the 
strips,  on  the  upper  end  of  the  aliding  tube,  are  insulated 
from  each  other  and  connected  with  the  wires  extending 
down  the  inner  tube  and  leading  to  tbe  lamps.  Additional 
strips  of  insulation  are  inserted  in  the  walls  of  the  main 
tube  to  prevent  tbe  springing  of  the  metallic  strips,  >ind,  to 
hold  tbe  sliding  tube  in  any  desired  position,  a  spring  and 
a  set  screw,  which  may  be  made  to  bear  upon  it,  are 
arranged  in  tbe  side  of  the  main  tube. 


STBBET-LIGHT  TESTING. 


Athens  is  a  thriving  city  in  tlie  State  of  Oeorgia 
(United  States)  and  deserves  notice,  if  only  because  the 
arc  lights  which  illuminate  its  streets  are  provided  and 
mainUiued  by  the  Athens  Oaaligbt  Company.  Some  at 
least  of  the  gas  interests  are  wide  awake  to  their  most 
prudent  course.  Tbe  city  authorities  of  Athens,  however, 
grew  suspicious  of  the  illuinirmtiiig  intensity  of  the  arc 
lamps,  and  authorised  a  serie*  of  tests  to  determine  whether 
or  not  the  company  was  complying  with  their  contract  as 
to  candle-power.  The  tests  conducted  so  far  by  the  city 
engineer  nave  been  made  with  a  Bunson  photometer.  A 
sperm  candle  consuming  130  grains  per  hour  was  used  as 
the  standard.  The  teste  were  conducted  asfoliows  :The  light 
to  be  tested  waa  lowered  to  within  about  5ft.  of  the  street 
sorface,  the  photometer  placed  with  the  opening  in  one 
end  in  the  direction  of  the  electric  light,  and  the  candle 
used  as  a  standard  was  placed  Ifl.  from  the  greased 
diaphragm  and  opposite  the  opening  in  the  other  eod. 
With  thu  j)botometer  iu  this  position  the  instrument  was 
moved  b>Lck  untl  forth  until  the  image  appeared  the  same 
in  each  mirror.  The  square  of  tbe  disteuce  of  the  lamp 
from  tbe  centre  of  the  instrument  wu  lakeu  as  the  caodU* 
power  of  the  light  tested. 
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JOHN  TYNDALL 

The  world  is  poorer  in  intellect  to-day  Iban  it  wa« 
when  last  wc  wrote.    A  leader  has  passed  away; 
aye,  a  greater  leader  than  moat  are  willing  to  admit. 
Few  among  the  sons  of  men  are  left  io  whom  tratb 
and  justice,  honour  aod  loyalty,  are  above  monetary 
considerations.     Troe  to  himself,  true  to  his  friende, 
true  to  his  country,  a  hat«r  of  ahams,  a  deapiser  of 
sycophants,  a  deteeter  of  opportuoiBm,    lived    and 
died  .John  Tyndall.       Adversity    had  no    terrors, 
prosperity  brought  no  f&lae  pride,  energetic  in  thej 
pursuit  of  ecii;titific  truth,  bold  and  blunt  in  oxpress* 
iug  his  conviccious,   he  feared  uoue,  but    walked 
tbroDgli  life  earnestly  endeavouring  so  to  coudnct 
his  afrairs  aR  to  leave  the  world  better  than  he  found 
it.    lie  autfered  because  of  his  honesty,  for  he  had  the 
courage  of  bis  opinions — aud  in  a  worldly  uuiec  this 
trait  in  aman's  character  does  not  usually  increase  bis 
prosperity.     The  world  would  not  be  worth  living  in 
were  it  not  leavened  by  such  as  be.    Our  admiration 
for  the  late  professor  has  hardly  any  bounds,  for  tu  ^J 
09  he  was  a  many-aidud  hero,  What  was  his  endow-  H 
ment?    Noi  wealth,  not  private  tutors  and  collefje 
lectures,  not  time  to  study ;  nothing  more  than  great  ^ 
natural  ability,  a  keen  deaire  to  know,  and  a  deter-  ^ 
mination  to  excel.     With  these  tbo  unknown  lad 
took  a  position  among  the  great  ones  of  the  eartb. 
A  stupendous  task   fully  achieved.      Perhaps  our 
groalCBt  admiration,  however,  is  for  the  teacher. 
Three  classes  of  men  take  almost  equal  rank  in 
this  world,  and  finit  of  these  is  the  teacher,  next 
to  whom  we    would    place    the    scientiSc    truth- 
seeker,    and    then    the    honest    politician.       The  ^ 
teaching    ranks,  again,  would    take  two  classes—  ^M 
those     practising    religious    teaching    and    those 
occupied  with   more  mundane  affairs,  though    to  ^ 
separate    the    one    from    the    other    in    the    real  fl 
teacher   is  somewhat  difficult.      Who  was  it   that   " 
described  a  genius  as  one  capable  of  taking  infiuite  ^ 
pains  ?  The  real  teacher  is  a  genius.   Tyndall  was  a  ^M 
real  teacher,  and  he  bad  an  almost  superhuman 
power  of   taking    pains.      Examine  bis  treatittes, 
■'  Heat  a  Mode  of  Motion,"  "  Soond,"  "  Forms  of 
Water,"  and  fmd,  if  you  can,  a  redundant  word 
or    an    undigested    sentence.      Commencing    with        i 
tbo    simplest    and    most    understandable    experi-  fl 
mental    facts,    be    gradually,    by    adding    simple  ^ 
to    simple,    builds    up    a    perfect    explanation    of 
the    most     complex     phenomena.      The    matter, 
method,  aod  manner  of  his  lectures  at  the  iiioyul 
Institution  or  elsewhere,  were  not  one  jot  inferior 
to  his  written  books.    Clear  and  concise,  every  word 
of  use,  illustrated  by  diagrams  and  esperinients, 
fitting  so  accurately  and  explaining  so  beautifully, 
that  the  meanest  intellect  amongst  the  audience 
could  not  &il  to  grasp  the  argument  and  agree  with 
the  conclusion.     We  have  by  his  death  lost  a  great 
teacher,  but  bis  influence  will  live.     Some  of  our 
young  readers  may  not  understand  the  value  of 
Tyndall's    work.      They    will    not    recognise    him 
as  a  great    electrician,    perhaps    not    as  a    §1*611 
physicist  as  reputations  now  go,  but  to  some  of   ^ 
us  who  lived  and  worked  a  few  decades  ago  bia    H 
influence  is  known  to  be  that  of  an  era  maker.    ^ 
Darwin  has  long  gone  to  his  rest,  Tyndall  now 
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fblJowB,  leaving  amoujjat  us  Huxley  to  rcpresoul  a 
trintQTirate  whose  names  will  linger  in  scientific 
bistory  as  long  u  bistory  itself  endures.  Hsve  thoy 
not  taught  the  worid  to  be  slow  in  coming  tn  con- 

[ elusions,  to  tnreBtigato  carefiitiy,  systematically,  an<l 
thoroughly;  that  rash  asBamptiouE  aio  oftcu  worth- 
lees  aud  unprofitable;  and, above  all,  that  the  aim  of 
the  ecientific  man  is  to  establish  the  truth  'f    A  few 

;  brief  words  as  to  Tyndall's  life  and  this  attempt 
to  express  the  regret  we  feel  at  the  loss  the 
world  has  sustained  must  be  concluded.  Tyndall 
was  descended  from  a  worthy  English  stock,  one  of 
his  ancestors  being  W.  Tyndale,  a>  translator  of  the 
Bible,  the  family  belonging  to  Gloucestershire.  The 
late  Prof.  Tyndall  was  Iwrn  in  1820  in  Ireland,  in 
the  village  of  Lcighlin  Bridge,  near  Carlow,  his 
father  being  but  an  humble  tradesman.  The  youth 
was  kept  at  school  till  his  nineteenth  year,  when  he 
entered   the  Ordnance  Survey  service,  afterwards 

[going  to  a  Manchester  firm.  In  1847  he  bcoamu  a. 
master  at  (jueenswood  College,  Hants,  and  next 
year  went  with   Krankland   to  Marburg  to  study 

.  chemistry.  In  1850  he  made  Faraday's  acquaintance, 
and  from  that  time  bis  life's  work,  till  1887,  was 
connected  with  the  laboratory  of  the  Koyal 
Institution.  In  the  latter  year  he  retired  to  Hve 
at  Hind-head,  where    he   wanted  quiet  to   finish 

[  certain  work  which  fae  had  set  his  mind  to  ocoom- 
pUsh.  Unfortunately,  time  haK  not  been  given  him 
to  complete  that  work.  Of  bis  scientific  invesligatiou 
his  books  must  speak.      Of  himself  the  poet  speaks : 


I  Tl 

P        direc 


Thou  Mt  ^n«. 
And  h«  w)iu  would  auitil  tboo  in  thy  smve, 
<th,  lot  him  i<fiuM  I     Korwbo  miong  u)  •U. 
Tried  Ha  ihou  wer'l     .     .     . 

Ah,  who  MUOU|;  ub  all 
Could  Hf  he  hnd  not  erred  m  much  ur  mure  t 


TOWING  BY  ELECTRICITY. 

The  adaptation  of  electrical  energy  in  any  new 
direction  dcsvrves  attention,  and  when  we  consider 
the  decadence  of  caual  traffic  upou  our  English 
canals  anything  which  promises  to  assist  in 
tosuscitoting  their  activity  will  be  welcomed.  In 
America  and  in  Franco  experimental  trials 
have  been  made  in  regard  to  electric  towing. 
France  claims  precedence  in  this  new  departure, 
both  as  regards  point  of  time  and  ext(;ut 
of  experiment.  Here  upon  the  Bourgogne  Canal, 
nearly  four  miles  long,  with  more  than  half 
the  length  in  tunnel,  for  the  past  two  months 
electric,  has  suocoesfully  replaced  horse  towage. 
There  are  two  stations  wherein  Gramme  machines 

■e  driven  by  water  power,  one  at  cofsh  end  of  the 
eanal.  The  Gramme  machines  are  put  in  series, 
and  parallel  line  wires  arranged  so  (hat  the  motor 
placed  between  takes  off  from  one  wire,  making  the 
return  through  the  other.  The  motor  drives  by 
two  sots  of  gearing — one  for  light  and  the  other  for 
heavy  load.  ,With  a  light  load,  the  distance  ^vas 
run  in  about  45  minutes,  using  a  current  of  about 
13  amperes  ;  with  a  heavy  load  of  17  boats  carrying 
1,500  tons  it  took  two  hours,  using  a  current  of 
20  amperes.  The  normal  speed  of  the  motor  is 
ft^OOO  revolutions  per  minute.  Accumulators  are 
used    as    regulators.      The    American    expcrimoat 


is  of  a  diflorcut  character,  and  has  been  carried 
out  on  the  Erie  Canal.  The  Legislature  voted 
a  sum  of  10,000dot.  for  investigating  the  merits 
of  electricity  as  a  motive  power  on  canals. 
An  ordinary  steam  canal  boat  wan  taken,  the  engine 
and  boiler  replaced  by  two  '25-h.p.  Wcstinghouse 
street-railway  motors  of  standard  type,  connected 
direct  to  the  propeller  shaft.  The  line  wires  were 
erected  much  as  on  street  railways,  and  two  troUeye 
used  to  connect  with  line  and  return.  These 
overhead  wires  were  of  No.  0  copper  trolley  wire 
strung  5ft.  apart.  A  current  at  500  volts  pressure 
was  promised,  but  in  the  end  a  pressure  only  of 
firom  -200  to  250  volts  was  obtained.  The  results 
in  this  case  were  very  successful'.  We  do  not 
mean  to  indicate  that  the  problem  of  electric 
traction  upon  canals  has  been  completely  solved, 
nor  have  we  any  information  as  to  cost.  That 
electrical  towage  is  possibic  \^  certain,  whether  it 
can  be  made  commercially  Buocesaful  is  another 
question.  In  many  cases,  as  at  the  Bourgogne 
Canal,  the  prime  motor  power  may  cost  nothing, 
but  even  then  the  cost  of  an  iustallation  and  main- 
tenance will  be  considerable.  English  canals  are 
comparatively  little  used.  Some  people  contend 
that  this  is  the  result  of  railway  competition  and 
ownership  ;  others  assure  us  that  it  is  the  result 
of  the  product  time  and  cost.  At  any  rate,  those 
intereHted  in  the  matter  ought  to  consider  how  far 
electricity  will  help  them  to  a  renewal  of  activity. 


CORRESPONDENCE. 

THE  LATE  ANTHONY  RKCKENZAUN. 

Sir, — Will  you  allow  tne  >  space  in  the  columna  of  your 

S'oumal,  which  has  amongst  iu  readara  »o  nuuiy  of  my  Into 
inaband'a  friends,  to  thank  them  for  HiKling  me,  in  such 
Rumbeni,  letters  of  svinpAtby  %nA  condolence  I 

Thoir  niitnbor  ix  inr  too  fxtai  for  me  to  reply  to  them 
iiHlividuAily,  and  I  hope  you  wilt  give  me  this  opportunity 
of  ozpreuing  to  them  my  warmest  thanks,  and  the  gratiti- 
cfttion  it  is  to  me  to  know  bow  universally  my  busbuud 
was  beloved  and  reside  ted.— Yours,  etc., 
3«,  Hembertoiinwd,  S.W.  E.  ReckbnzauS. 
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(CmUitmtd  from  fogt  466.) 
ALTKRNATE-Ct'BRKNT  MOTORS. 

Tbe  ihird  of  the  deaidftrau  menlioned  in  lb«  last  ulicte 
it  Max  of  meant  U>  traimform  tho  electric  energy  of 
■lUrnata  currenta  into  mechanical  eoorgy,  and  ie  epeciallj' 
intcrMtjng  because  it  oS'en  solutions  to  the  tvo  others. 

Sinoo  »Ticm;)!«  currents  were  first  used  there  havo  been 
COMUnt  domaoda  for  tk  practical  alt«riiale -current  motor. 
The  problem  has  been  lolred  in  various  ways,  which 
may  be  passed  in  review.  Altfirnnle-cumnt  motors  usu 
be  divided  into  throe  classes : 

1.  Motors  irilh  consluit  magnetic  field. 

2.  Moton  with  alternating  magnetic  tiel<). 

3.  Moton  with  rotAling  magnetic  Geld. 

I.  iroTORs  WITH  Constant  MACNBrnc  FreLP. 
If  an  alternate  current  traverse  an  armature  of  any  kind 

C'  ^  in  a  constant  magnetic  field,  and  it  tbis  armature 
been  first  brought  to  an  angular  Telocity  corrosiiondent 
to  tbe  alternate  current,  the  roialiou  will  continue  synchro- 
nously with  that  of  tbe  alternator  which  produces  the 
current,  But  if  the  mecbinioal  resistance  increaaeB  too 
much  the  synchronism  is  destroyed  and  tbe  motor  stops. 

To  render  the  motor  leHexcilinj;,  M.  Zijiernowsln  has 
d«vEMd  the  part  commutation  of  the  alternating  current 
as  a  shunt,  using  tho  redrossod  current  to  produce  the 
magnetic  Gold.  Under  these  conditions  synchronism  is 
more  easily  kept. 

These  motors  have  a  high  efficiency.  For  certain  appli- 
c&lioDs  synchronism  is  not  a  defect,  but  aTi  advantage.  But 
the  necessity  oi  first  bringing  tlie  motor  to  t{ieea  causes 
tlieir  rejection  for  most  purposes. 

2.  Motors  wmi  Alternatb  MA(i!J£Tic  Field. 

If  an  alternate  current  is  passed  into  a  continuous-current 
motor,  tho  latter  begins  to  turn.  But  tbe  loss  br  bystorcsi*, 
and  especially  eddy  currents,  is  enormous.  This  can  bo 
obviated  by  using  laminated  magnets  for  the  armature.  By 
suppressing  iron  altogether  we  arrive  at  the  electro  dynamic 
motor  which  is  use<l  by  Elihu  Thomson  lor  his  motors. 

Mordey  has  proposed  to  rectify  tbe  current  by  a  com- 
mutator placed  upon  tho  ailo  of  tho  motor.  At  start,  the 
effect  is  nil,  but  a4  tbe  speed  increases  it  becomes  more 
nearly  as  in  a  continuous-current  motor. 

In  motors  with  closed  circuits,  the  armature  coils,  being 
subject  to  the  action  of  an  alternating  Reld,  are  the  seat  of 
E.M.F.'a.  By  cloving  them  upon  themselves  at  a  suitable 
moment,  tliuy  produce  a  motor  couple  which  makes  tho 
armature  rotate.  This  class  of  motors  has  not  been 
employed  because  of  tho  tow  efficiency — and  small  specific 
power  (in  the  ease  of  the  electro-dynamic  motor), 

3.    Mo-fOllS   WITH    KOTATINQ   FiKU). 

Motors  of  this  class  are  based  iipoo  Arago's  experiment 
showing  bow  Foucanit  currents  generated  in  a  disc  of  copper 
over  which  magnets  rotate  will  eventually  put  this  disc  in 
motion,  until  tbe  same  or  almost  tbe  same  speed  as  that  of 
th«  magnets  is  attained. 

With  regard  to  the  production  of  a  rotating  field  by 
means  other  than  tbe  rotation  of  a  magnet,  it  was  in  1688 
thai  Ferraris  showed  that  when  two  alternate  currents  of 
tbo  same  period,  but  displaced,  traversed  two  circuits 
making  a  certain  angle  with  each  other,  the  resultant  of 
tbe  two  fields  so  produced  is  a  rotating  field  to  the  extent 
of  one  turn  per  period.  Under  certain  conditions  the  field 
mar  turn  with  uniform  movement  and  constant  intensity. 

li  a  circuit  closed  on  itself  is  placed  in  a  rotating  field, 
it  is  the  seat  of  induced  currents  which  cause  it  to  rotate 
ID  the  same  direction  as  the  Geld  and  with  the  same  speed. 
Further,  dipbase  cuireuts  of  various  kinds  can  be  obtained 
from  a  single  currant,  thus : 

(a)  l^employing  the  current  it&elf  and  a  current  produced 
by  a  tnutrformer  whose  primary  is  traversed  bj  the  main 
current  (Ferraris). 

(h)  By  combining  two  oErcuita  whose  time-eoostant  is 
Tery  different  (Tesla). 

(c)  By  employing  a  second  cireuit  closed  on  tteell  and 
making  a  coruin  angle  with  tbe  circuit  trarersed  by  tbe 
ftltecnabe  current.   A  current  is  therein  developed  by  induc- 


tion which  creates  tbe  second  alternating  magneticlield  oeces- 
Biry  to  the  production  of  a  rotating  field  (ShalleDb«rger). 

(rf)  Lastly,  Hutin  and  Lcbtanc  propose  a  general  method 
based  upon  tbo  use  of  condensers. 

Generally  it  is  considered  more  convenient  to  produce 
polyphase  currents  direct  by  a  special  machine.  Two 
currents  can  bo  used,  conducted  by  four  wires,  or  by  thrao 
(with  common  return)— Ferraris,  Testa ;  but  as  it  is  B0ce«- 
sary  to  have  at  least  three  wires,  it  is  better  to  have  throe 
cur  rents  displaced  one-third  period,  remembering  that  at  each 
insuint  tlieir  algebraic  sum  is  nil — that  is,  at  each  instant 
one  conductor  may  serve  as  common  return  for  two  others 
(Bradley,  DobrowoUki,  HaseiwandBr,  Wonstroem).  This  is 
the  class  of  motors  wo  wish  patticularly  to  study. 

TlIE   ItOTATlNO   FTKIJ). 

KoUting  magnetic  fields  can  be  produced  by  any  Dombor 
of  alternate  currents  suitably  displaced-  Wo  duttngoish 
iliphase,  triphaae,  or  polyphase  according  to  whe(b«r  two, 
three,  or  more  currents  are  used. 


Via.  8. 

Consider  two  similar  coils,  A  A'  and  B  B'  (Ptg.  8),  making 
a  right  angle  between  them  as  shown,  and  traversed  by  two 
currents  having  the  direction  shown  by  the  arrows.  Lot 
these  be  alternate  cuirents  with  the  same  [leriodicity.T,  and 
same  amplitude,  A,  The  current  in  A  A'  at  any  given 
moment,  ',  is 

C,  =  A«in|^r; 

or,  putting  "i  =  si-  C,  =  Aiillw,f. 

*i 

If  the  current  in  B  B'  is  a  quarter  of  a  period  in  advance 
at  the  given  moment,  /,  its  current  will  be 

C,  =  Asii.|r(/+'^.)-Acos«,t 

Supitosing  the  law  of  current  vanstion  to  be  sinusoidal, 
which  IS  practically  true, 


. 

X 

'                              0 

K 

1 

. 

Fin.  0. 

If  He  is  tbe  intensity  of  field  produced  by  current,  A, 
travoniing  one  of  the  coils,  then  the  intensities  of  fields 
produced  by  C,  C^  respectively,  are 

H|  =  Ud  sin  Uj  (, 
Hj  -  Hg  cos  u^  (, 

and  as  those  are  at  right  angles  to  each  ot^er  the  resultant 
field  is  

H  «  -/H. »  Bin»«,  (+  Ho  »cos»iP,  t, 
that  is  to  say,  !!»  . 

1.  Dipluue  Fi/Ad, — Let  a  be  the  angle  made  by  the  resultant 
field  at  the  moment,  t,  with  the  plane  A  A' :  we  hare  :        ^ 


tan  n 


J  =  tan  0.,  I. 
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It  follows  from  thi*  tbnttheramlUnlllsld  in  the  conditions 
given  bm  a  comtant  intensity  and  turns  with  an  angular 
Telocity,  lu, — that  is,  makes  one  tura  per  period  oT  the 
alternute  curreuta,  It^  direction  ii /,  Fig.  9,  U  we  8ui>poBe 
the  cumnt,  B  Bj,  in  advance  of  A  A,,  and  the  initial 
rotation  established  i»  in  the  figure. 

Practically,  to  obtain  a  more  int«n*o  field  the  right-angle 
urangement  is  ropUcod  by  a  fiold-mitgnet  system  with 
laminated  iron  pl.ites,  insulated  one  Irom  the  other  lo  avoid 
eddy  currents.  For  eiample,  the  arrangement  in  Fig.  10  may 
be  adopted.  An  iron  ring  carries  four  windings,  AA',  BB', 
united  in  pairs,  as  shown.  It  is  easy  to  lee  that  we  shall 
have  a  rotating  lield  identical  to  that  jti:it  (Icscribod. 

To  transmit  those  two  altcnmtc  currents,  only  three  con- 
ductors need  be  used.     The  streuglh  at  each  instant  in  tbe 


' X 


Fio,  10. 


Tia.  11. 


return  wire  undergoes  variatioos,  as  shown  in  Curve  0, 
Fig.  11. 


Ita  value  is  at  the  moment,  t 

C,  +  C,  "  A  (rin  d),  ( 4-  cos  lu,  I). 

If  wo  simply  assume  that  the  spaciGc  los:;  of  energy  in 
this  conductor  never  exceeds  tbe  maximum  value  that  it 
attains  in  one  of  the  other  two  conductors,  the  section  of 
return  wire  will  be  given  by  the  relation  : 

C/'_5"_(C,+C,)'  max 

~^~~        7S ' 

5  being  the  section  of  one  of  tbe  two  conductors,  and  3* 
that  of  the  common  return. 

Tbe  maximum  of  0,  is  A ; 

That  of  C,+Cji»AJ2; 

Whence  s'^i^i. 

It  is  necessary  to  remark  that  often  the  section  adopted 
for  the  conductors,  )i,  would  be  capable  of  carrying  a  current 
of  greater  intensity  than  A  without  danger  from  heating. 
More  often  .?  will  have  been  determined  by  the  loss  of  energy 
allowed  on  tbe  line.  In  this  case  we  can  adopt  for  the  third 
wire  this  same  section,  j,  without  increasing  the  loss  in  the 
line,  and  thus  realise  a  saving  of  a  quarter  of  tbe  copper. 

As  a  fact,  the  loss  j>er  period  wiib  four  oooductora  «1 
section  s  and  resistance  r  was  : 


W,, 


irT^A* 


In  the  case  of  three  conductors  of  identical  section  tbe 
result  was  tbe  same. 

i.  Tn2>hai!i!  Field. — In  this  case  tliree  currents  of  tbe  same 


Fm.  12l 


Fm.  l-iB. 


amplitude  and  period  are  employed,  but  displaced  ons- 
tbird  period,  Viffi.  12  and  13B.  At  a  given  instant,  (,  their 
strengths  will  be — 

C,  =  A  sin  <u^  t ; 


2  !r 
Putting  (Uj  =  -;—-.,  the  strengths  of  the  three  firfda 

the  same  iustant  will  he — 


Hj  <-  Ub  (in  «,  ( ; 


calling  Hp  the  strength   of   tbe   Geld   produced    by   thsj 
current  of  intensity  A  circulating  in  one  of  tbe  eoili. 


I 

Fin.  18. 

To  estimate  tbe  strength  of  resultant  field.it  may  be  noted 
that  H„  H„  H,  main  angles  of  ISOdeg.  (" J^l  between 

themselves.     Take  two  axes :   e  y  following  U, ;  and  x 
perpendicular  to  ny.    Let  i,,  x^.  x,,  and  X  j  y„  y,.  y,,  and  Y 
be   compotionte  of    tbe  magnetic  intensity   of^  the  Gelds 
following  these  two  directions,  Fig.  13 ;  we  shall  have 

X  =  -  H^cos  w„ 


•d 

k 


and 


Y  *  —  Hu  sin  u,  t. 
2 


The  strength  of  the  resultant  Geld  i*  at  the  moment, 
therefore  equal  to 


U- 


■|H. 


This  strength  is  constants 
The  value  of  its  components  X  and  Y  show  us,  moreover,  i 

9   w  L 

that  the  Geld  turns  with  a  speed  uj  ^  ~ ,  that  is  to  say,] 

one  turn  [-er  perioil  of  the  currents. 

It  is  well  to  remark  here  ibat  the  algebraic  sum  of  th«] 
strengths  of  tbe  three  currents  is  constantly  nil :  thus 


C,  +  Ca+C,  =  Arsin«.,(  +  sinf«.,(+--)+sin(<-,  (  +  ~) 

O,  +  C,  +  C,=0. 

It  follows  from  this  that  to  transmit  these  three  currents 
tbe  return  wires  could  be  suppressed  by  joining  tbe  three 
ends  of  the  circuits.    At  each  instant  one  conductor  acts 
return  to  tbe  other  two. 


\ 


Fio.  14. 


The    three    windings    are    practically   arranged    on 
laminated  inductor.  In  a  similar  manner  to  that  indicated 
for  the  diphuae  field.     They  can  be  grouped  in  two  ways — 
in  Btar-fhape  or  as  a  triangle,  Fig.  H.    Tbe  grouping  in  ■ 
star-form  seems  to  bo  the  best ;  indeed,  a  slJKbt  asymmetry  ' 
in  the  three  coils  only  causes  an  insigniGcant  disturbance  lu 
tbe  splitting  up  of  the  currents.     It  is  not  tbe  same  with 
groui>ing  in  a  triangular  form. 

(fo  bt  tenHmud.) 


e  wiLu  K 
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GOOD  "CONTACT"  ON  ELECTRIC  RAILWAYS. 


Our  Americao  coDtempontry  tba  Street  JlaUuap  Reri^vr 
(elU  us  once  more  of  the  <)ifliculty  ex|i«rieiiced  in  getting 
^ood  elMLnc  oontiut  on  electfic  tiiimway*,  luid  illimtrute* 
two  azuDploa  of  rocsDt  design  in  such  conUcU.  Tbe  fintt, 
Fig-  1,  is  that  of  U.  B.  Keithley,  and  is  known  as  the 
"  ChicAgo  bond,"  beinc  used  in  that  city.  Prom  one  pieco 
of  copper  a  bond  is  rolled  witb  thimble  or  tube-Bhaped  ends, 
Tlwe  ends  being  inserted  in  tbe  holes,  the  ed>;es  of  the 
tubei  are  bent  bMk  to  tcroponiHIy  hold  tbe  bond  in  place, 
and  an  iron  pIu);  is  rireo  in  tho  tabo.  This  plug  mnnifestly 
ezjiuids  the  soft  copper  tube  ao  that  it  maices  a  moisture- 
l>roof  contact,  and  at  the  sirnio  time  one  of  large  area. 


Flo.  I. 


Bustima  uuKD 
Fid.  2. 


Tho  principle  of  expanding  n  tube  to  fit  a  hole  is  the 
Buna  as  that  used  in  putting  in  boiler  Hues,  and  if  it  is 
possible  to  ez|«ui<l  an  iron  tlue  to  a  waterli;iht  fit  ii  is 
endent  that  a  soft  copper  tube  can  be  so  oxuandecl. 

A  second  eystem.  Fl|r.  2,  also  from  Chicago,  chows 
another  dfeij-a  to  solve  tho  diFGciilty  by  means  of  a  spring 
bush.  Tbe  buithing  is  a  slightly  tapered  ring  with  a 
^\.iii.  split  down  one  side.  It  is  slipped  over  the  end  of  the 
contact  plug,  and  driven  in  a  manner  like  to  a  channel 
pin.  In  driving  the  slit  spring  closes,  and  makes  con- 
tinuous contact  over  the  entire  circumference  of  the  contact- 
|>ioc«. 


I 


THE    DEVELOPMENT   AND   TRANSMISSION    OF 
POWER   FROM   CENTRAL  STATIONS.* 

I»Y  PaOF.  W.  CAWTHOBSK  ONWIN,   V.R.S. 

LECTURE  V. 

(CimeliuUd  frvtn  fiogt  St9.) 

ThtT»m»8fUn  of  mt<r^naUm  tjf  foum- hg  Compntttd  Air.— 
The  Paria  power  duCnbuUan  In  at  prasent  ttie  laimst  in  Europe, 
bnt  It  developed  out  of  very  #iiiilII  befflnnlnqB.  About  ISTO  Mnl. 
Popp  and  Resch  eetabliiibea,  iSrel  iii  Vienna  and  then  iu  PnrU.  n 

EMm  tor  rsj^alatiiig  clocks  bjr  iropuboi  ol  comproued  u.r.  At 
bin  Paris  there  was  a  central  ■Uttion  in  tho  Run  Anianl«u)I 
witli  two  miBU  comprosaorB  doUverinn  air  into  a  rvoclver  at  tn-o 
to  time  atmotphefM  piaesuro.  In  »  »eoorid  reoeirer  air  was 
malntalMd  B»  a  constant  prewuro  o(  Ij  atmosphertiii.  Twuoloefc* 
(one  in  reMrve)  seluated  a  diatribulion  ralre,  imowitiK  sir  to  pass 
tnto  the  maios  for  SO  Mconda  tn  eoich  minute.  By  mennn  of  amall 
{npca,  Ufa]  chiefly  ia  the  Bewer*.  the  air  impulwa  wora  convej-cd  to 
^  elooks  which  w«re  to  bo  rotfnlaUd.  At  the  clock  a  small 
beUowa  lifted  a  rod  nt  ench  impulM  anil  moved  the  eaoapemetit  of 
the  clock.  Tbeair'iiiainii  uora  i;eiierull<r  |in.  to  {in.  in  i)inmet«r. 
and  tbe  sarvloe  (ilpcs  Into  tbu  houaea  lio.  Iu  jin.  in  diuiceter. 
TImm  piuea  were  extended  orer  toanv  mit«ii.  and  in  IHHO  tliori; 
were  in  I>arii  S.OOO  clocks  regulated  by  the  pnoumaCic  arrangc- 
memU. 

Tbe  syatein  proiod  ta  auccecafal  that  a  new  central  station  wm 
erected  Id  Rue  81.  Farveau,  In  Bellerilla.  Down  lo  IIW,  two 
aiD*ll  Faroot  engines  aud  a  beam  euf^ioe  sufliced  for  the  wort. 

(IradoaUy  there  aroae  a  demand  to  oie  the  oomprnred  air  lor 
■nail  motoca.  An  extension  ol  the  station  wna  then  mudo.  and 
a  eaoood  inatalUtion  erectod  in  tho  Ruo  81.  Fnr{{«nu.  This 
'Vaelsted  of  til   Dnvey-Paimon  compound  engines,  each  ilrlvinj; 

J^wmn/  Lvetiim  dtJivond  bclon  the  Socjetjr  gf  Arte. 


two  Rompreariog  cylinder*.  The  onginee  developed  -i.urM  It.  p. 
Tho  comprcMwn*  wore  mndo  in  Switzerland,  oa  the  BLaoobara 
eyeUm.  Soon  thin  plant  bocurn*  tnaeffidcDL  A  ihbd  inatallaUon 
w«s  erected  In  tbu  Hue  St.  Pariteau,  in  1SS9.  This  eoiuMed  d 
Kie  compound  en^iiiM  and  conprewioni,  built  by  the  SooiMe 
tVwkoritl,  at  Seraing,  tlie  compressors  bel^  on  tbe  Dnboie- 
Fmnfois  *yit«m.  Thuae  eoKinea  deTeloped  '1,030  h.p.  PinaU)% 
another  centra]  station,  at  the  Quai  de  le  Oaro,  was  erected,  with 
online*  of  $,00O  h.p.,  and  roam  for  cxtenaion  to  31,000  b.p.  Ttte 
eogines  are  triple  vortical  enginoa,  with  Riedler  eompoond  ooot- 
presBors.  The  ^  is  oompreMod  so  much  mote  cheaply  at  the 
new  station  that  the  old  station  in  the  Rue  St>  Ve^tean  la  no 
looffer  worked.* 

At  Hid  St.  Faryeau  statioo  neither  the  engioet  DOr  Uw  OOSM- 
prfuoni  were  of  tbe  beit  typo-  Thoir  oflect  was  lo  eomprese  26S 
oubic  feet  of  air  at  atnioiphcricjirouuro  to  idx  atnuMfiMna  per 
indioated  horse-power  hour.  The  cooUn|f  Id  the  tonipteiMioi 
oylinden  was  inefl'eotive.  The  air  from  the  elx  eoi&praseon  wae 
delivered  into  eight  cylindrical  receivemof  1, 100  cubic  feet  oapacity 
each. 

Tho  air  wfta  ihon  diitributed  by  cast-iron  mttina,  U'Sio.  in 
diameter.  Thoae  had  jninti  with  indlarubbor  rings  forming  a 
kind  of  stiUtTiribf.hox.  naii  [jcrmittlng  eic[ianiiion  aCr  ovory  pipo 
leoiS^  without  Toakago.  The  malnn  n.m  Iniil  iiartly  iindor  road- 
wan>  and  partly  in  BOKOr  Bubwayn,  Thuy  are  HU|j[ilinl  nl  intervals 
with  auMiuutic  druining-boxtiL  It  was  temnrkablo  that  the 
dornnnd  [or  power  from  this  atation  »o  mpsdly  gtw  up  lo  it« 
lull  capacity. 

Tho  air  nioUini  uicd  wore  generally  of  a  simplo  kind.  For  small 
powers  asiuiplo  rotary  engine  was  used.  For  larger  powers staam- 
onglnee  wen)  employed,  worked  wibh  air  instead  ol  ateaiD.  When 
the  cocapreesed  air  entera  a  buiUliuj;  it  genorallv  paowa  throogb  a 
•creen  which  rcmovoa  solid  impariticn.  Then  there  is  a  atop-TBl*» 
and  s  meter  for  measuring  the  -iir.  Next.  i.horo  is  often  a  tedneing 
ralio  by  which  theproseuretsrcduocd  to  4|  atmiMpherea.  InmoM 
cases  thero  is  a  reheater.  ofton  a  shnple  double-walled  box  el  eaet 
Iron,  in  which  the  air  circulates,  and  ie  healed  bv  a  coke  Are.  For 
a  10  h.|).  motor  this  rehoater  ia  about  -tin.  in  diameter  and  SSin. 
high.  The  umount  of  coko  nac^d  la  not  conBidwable,  about  ^fh^ 
pee  horse-|)OwDr  hour,  Tho  air  ia  raised  in  toflsperatsuo  to 
3(K)dei;.  i\  Tho  air  motori  are  very  convenient.  They  can  be 
■tiittiiil  at  any  motnont,  they  are  tree  from  inconrenlenee  (ram 
lonkoeo,  host,  or  smell,  and  they  raiiutre  a  minimum  ot  attend- 
ftiice, 

Oft«n  th»  vxhauBt  oan  ho  used  to  cool  and  retitilate  the  working- 
rooini.  Tho  nit  molora  are  used  (or  virioua  purpoaoa.  At  aomo  of 
thothoatroa  and  roatauranta  tboy  drive  dynamo*  lor  electric  ligbcin|t 
At'  some  of  the  newspaper  omees  there  are  motors  ol  SO  h.p.  and 
1IX>  li.p.,  drivine  printing  msohines.  In  workshope  there  are 
inuton  driving  Tatlios,  nws,  polishing,  grinding,  sewing,  and 
other  machinoa.  .At  the  Boune  de  Commerce,  tho  compneaed  olr 
drivea  dvnainos  far  electric  lighting,  and  also  le  osed  to  pradooe 
cold  in  InT^o  rolrii^eraling  stores.  In  many  of  the  rastaiirsntfl 
air  IS  iiRful  for  cooling  pur|ioses.  It  Is  also  used  to  work  cranes 
and  llftA  dlriti^tty,  n  water  cusbion  Ijeiiig  u«ed  between  the  working 
cylinder  Hud  the  lift. 

In  the  lirat  oompreasora  at  the  Rue  St,  Fsjtjeau.  about  'JS5  cobie 
feet  of  air  wu  oompreascd  to  aix  atmoaphorca  per  iedlcated  borao- 
powcr  hour.  The  second  installation  hul  anmowliat  batlta  com- 
nrseeore.  These  compreieed  about  ^OOcubic  feet  of  air  |«r  Indicated 
horM)-[Mwer  hour. 

LaIsc.  permirsion  was  given  to  Prof.  Riodlor  lo  convert  one  of 
thu  ('ockorill  compresior*  into  a  compound  comprotsor.  After  tha 
ohnngn.  370  oubic  font  of  air  were  coiniirsMod  to  rix  atmoij^eren 
pot  indicated  liorKO .[niwor  hour.  In  the  large  new  oompneaora 
at  the  Qii»l  do  U  Uare,  438  cubic  feet  of  air  are  compresied  per 
indicabed  horsepower  hour.  The  general  roault  of  tho  working  ol 
the  now  atation  u  that  a  cubic  metro  of  air  i*  compromod  to  eevr'  ' 
atmoephoroi  for  U~4  centime,  or  about  four-tenths  of  tho  cost 
ooimpreaalon  at  tho  older  alatinn. 

Iu  the  new  atation  tho  aCcAni' engines  are  vortical  triple  cngtaoa, 
workiug  compound  comproaaon  with  two  low  and  one  hlgl^ 
proaaoro  compresslog  cylinders.  Each  enetna  Is  of  2.000  h.| 
Pour  haiv  been  erected,  three  being  regubrly  worked  and 
kept  in  reserve.  The  new  station  hni-  been  plaoed  on  the  banka< 
the  Seine,  where  ooal  and  condensing  water  con  be  obtaine 
ohesplv.  Steam  of  I^Olb.  per  »)uiuc  inch  preuute  is  used,  an. 
tho  makom  guamntood  that  the  engine*  Would  work  with  I'Mlh. 
of  coal  por  tndionleil  horsc-powor  hour.  The  oew  alr-maln, 
about  seven  kllomotres  in  length,  Is  'JOin.  In  dlemelor. 

Ctmprtntd  Air  Sutlem  lU  Offeahaeh.  ntar  /Vunil/M-on-^aMK.'-. 
A  comprnucdair  distribution  ol  the  moat  improved  type  haa  hei  ~  ' 
aanatructed  at  OlFenbach  by  tho  firm  of  Riodingor,  tit  Augsbnr 
Tho  comprcaaing  ststLon  hss  a  horiiontal  oompound  sleain.engii 
with  orai)k»haft  and  flywheel.  ThoairoomprsesorsatOCOiaponn 
of  HiiyllerV  dwk'ri.  The  nilr  Is  compreesed  to  two  stmospfaei 
in  the  lir>t  cylinder,  u>n<t  than  lo  sis  ataiospberes  in  the  aeoon 
The  huut  ii  nbftriLCted  in  un  inter-oooler  between  tJio  high  and 
low  prcaaun;  lylindera.  The  atenm -cylinder*  nrv  221D.  and  .titn. 
dlnmotcr  and  4uln.  (Lroke.  Each  alr-ryllnder  is  worked  direct 
from  the  l>ack  of  tho  corroaponding  sl«niii.<>y Under.  The  engine 
Ih  nlatod  to  woik  with  IMIu.  ol  aleam  per  indicated  horse-power 
hour,  and  the  ellioieucy  of  tlie  oenprenor  is  8T  per  cent.     Tho 

*  For  numnroaa  details  and  data  relating  to  the  Purls  system, 
see  "Ncuo  Rrfalining  ucbcr  din  Kraft  veieorgun*  von  Psrie 
durch  drucktulL"  Von  A,  Kiedlee,  Rerlhi,  1891.  ^' La  DiMri. 
butlun  de  la  force  unr  I'liir  comurimr  dans  Parv,"  vn  Prof 
Kiodlor.    Paris,  1S91. 
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ongllM  ruiu  *(  71t  MfOlntion*,  or  'tSflft.  «f  ijIiMh  kumiI  por  miiiule. 
Th*  Air  !•  dialrlbntod  throui;h  :i!3,IMN)ft^  ni  cMt-iraa  mains,  vtilh 
iii'likrubber  rin^  juiiiU.  Tho  maiu,  wbun  tiMC«<l  with  a  praMure 
of  6]  ikCmuirjibDroH  kept  Dp  for  70  houn.  ihowod  a  leak*^  Ol  only 
I'G  cubic  I««t  per  mile  per  hour. 

DiJtriuBiiTHW  at  Powwt  nr  Sieah. 

Mnat  commonly  where  iMam  power  in  unocl,  tho  botlon  which 
gODcraMi  Uieitonm  aro  near  tho  onglniw  which  goneratotho  powor. 
BvttBapoeiiJ  CMSK  It  hMbeen  oeoMMry  to  convey  tho  aMant  Mine 
dlltanco  b<fara  it  i»  uwd  in  onpinod.  Sometimes  pamuing 
machtiiory  un<lrr|;round  hiu  biMn  u-arlied  fiom  sUtamboilen  above 

f [round  by  irUiain  ronvoyod  in  pipcii.  lirolcctcd  OJi  far  ok  pOiwihlo 
ron)  hoat  lo*i>nii  by  mdlntton.  It  would,  nororChalaaa,  hardly  linvo 
tKioii  ttirm^'ht  v(try  rca>ionnblo  to  dUtrlbuto  aMam  widely  (or  powor 
purpowx  '.liruu^li  pipex  hut  for  u  veoondaty  objeot.  Btoam  d|g- 
tribuUvl  Irom  »  ceatrnl  BtAUoD  can  bo  very  Conv<ini«ntly  u«ed  tor 
hcotioK  puqxwoi  an  well  u  (en  powor  parpowNs.  Th«  dofecU  of 
Moam  an  n  moana  of  dintributiiii;  power  amy  he  bulnncixl  by  iu 
convonlonco  ax  a  mcAnn  ol  dlnli-lbutinj^  boat.  At  any  rate,  in 
AmorivH,  thi-  cipoHmont  ol  dlctrlbutliig  h<at  acid  pow(<r  (rotn  a 
ocnlriLl  Btcttion  by  eteaia  haa  bean  tried  on  a  voiy  iurge  Male,  uni) 
with  a  considcrnblo  amount  of  Bucoam. 

In  1^7,  Dirdaill  Holly  took  Out  a  patent  for  u  lyit^m  □[  utoam 
diitribution  for  hcAtinj;  purpOMW  only.  Tho  ■toom  wan  cariiod 
In  pip«B,  havlnj;  anchored  alufflBK'boxoa  at  diiitanoe«  of  lOOft.,  »o 
that  Iho  oxparrHon  and  coulroolioo  td  khe  uuinii  wu»  provided  for. 
The  pii.ifH  wt-re  jproteoWd  agsinat  radiation  by  aabwloa  and  wood, 
BtiHLiii  vruB  diatrtbotod  to  owA  building  throuffl)  a  rtdndnfc  vulvo. 
and  lucd  at  low  pt«*iiiro  la  haatinscoil*  m  tho  ordinary  way. 
The  onndeiMBd  itwan wna  diacbarifd  tnrougtiateam'tiApa  into  tho 
NwenL  GfiDoraKv  tho  oondonMil  atcam,  bofora  being  dinchurged, 
wa«  tAkon  t!irou(>h  coiU  in  a  ciiamber  where  tlie  air  oateriDB  Ibo 
buildjn);  WW  warm«d,  and  the  condenwad  aWam  reduoed  ia 
t«iiiperiiture  to  about  lOOdeg.  I'lunts  on  tbia  ayiitem  were  eroGt«d 
in  manv  towna.  In  Lockport,  for  iojiijtneo,  in  I8|9,  tho  main 
Rtcam-pfpoa  oitondod  n  dintanco  of  16,00QEL 

An  oaily  an  1(160  Mr.  Emory  Invettliiatod  tho  probtoni  of 
distributing  steam  in  New  York,*  and  the  re*ul(>  ol  his  Htudiex 
waa  [ihe  creation  ol  the  lar^^eel  >yBt«m  of  oUiam  diiitributiun 
hitherto  oreot«d.  Mr.  Emory  concluded  that  Bt«am  wuld  be 
ecnnomicullv  diibribiiUd  from  one  iitaUon  to  building!  within  a 
rodiofl  of  hnlf  n  mile. 

In  Now  York  10  plots  for  itAtlona  woro  Bocurod,  and  work 
oommeuced  in  liiS\.  So  Ur  tm  the  author  know*,  there  are  now 
two  Hteam  MutiunH  in  New  York,  n  downtown  Htation  tonned 
Btatioa  B  in  Greenwich ■atroct,  which  baa  boilora  workinf;  to  aboiut 
IfijOOO  h.p.,  and  an  up-townaUiUon  in  FiftyolKhthMroot,  doaljjnod 
fair  boiler*  ol  3,00()  li.p.,  and  bavlne  about  half  thl«  power  at 
work. 

The  pipM  bom  tho  down  ton'n  Btittiun  eitviid  tbrouuli  nbout 
51  milea  of  atreots  ;  tboau  from  the  uptown  sbution  tliruu^'h  '2i 
roiloa  of  atroota.  Thcv  work  with  ttoanx  at  SOlb.  to  OOlb.  premuro 
per  *nuaro  Inoh.  Tho  main  pipo*  arc  of  wrounht  iron,  IHin., 
l&ln.,  I3ln.,  and  I  lin.  In  dinmolAr  out«ldo,  and  about  ^In,  lea*  in 
diametor  taalde.  Boturn  ninma  woi-o  .tlao  laid  for  the  coiid«iiM<d 
water,  nete  were  Bin.  lunl  Kin,  in  diiuneUir  near  the  statloua. 
deerauinK  to  4tn..  and  vvun  to  'J^in.,  towardii  the  enda  of  tho  pipa 
Unw.  More  recently  the  return  toaina  bai-o  been  diiuaoa  on 
■eomrnb  of  their  rapid  carrosion. 

The  (team  ia  uaod  for  a  ereaC  vanoly  ol  pur[K>wii>.  in  addition  to 
the  principal  purpose  of  wanitlng  build  in i:*.  It  i«  uead  (or 
drklng  oniiin«ii  for  varloun  man uf;kr4u ring  piir|K}t<eB,  for  dririni; 
englDM  for  electric  ll|tlitini;>  tor  enginua  workini;  litta.  and  for 
en)^M  for  v(Tntilntion.  In  lEST  there  tt>ero  aome  500  cnginea 
worked  with  atcam  frum  Station  B. 

FreifciiiioH  of  LtH"  ^y  H'jU  Hadinfion To  pret-t>n  I  loaa  by  radia- 
tion, the  pipe  ia  aurroundcd  by  non  conductin;^  muLorial.  For  Ihli 
purpoao.  m  diSoront  coiicn  very  different  malciiaN  have  hcon  oaod. 
Strnw  liiid  parotlol  to  tho  pipoa,  and  covered  with  loom,  ii  olToctivc  : 
but  there  hare  been  used  (elt.  cork,  tmall  meal,  i>a;nrr  nuirM.  »l»e 
wool,  nnil  luibmlos.  Slaj;  w<y>I,  obtained  by  bl^inK  BuperhuHled 
steam  through  uiult«n  eta};.  ivcioeeiJin^tly  elhaMHDUS.Itnm  the  largo 
amount  of  air  It  rutuins  in  the  intoialiooa  of  the  v-ool :  but  if  it  i;eta 
motab.  the  aulphur  it  cont&ini  oauao*  rapid  corroMon  of  tho  iron 
pipe*,  t^ohabty,  with  any  of  tho  covoiin^*  montlonod,  moiitura 
would  olao  bo  very  Inlurtoua.i  It  in,  tlierworo.  Important  to  keep 
tho  outdlde  of  oovered  pipe*  dry,  and  this  I*  Met  secured  when 
the  pipe*  *n  kept  ooDtlnaoudy  heated. 

Id  (he  case  of  the  New  York  tttam  rapply,  the  pipea  are  laid 
in  brick  tfenohea,  the  brickwork  being  kept  4in_  away  from  the 
pipes.  The  pip«  were  coaled  with  hot  anphaltc  vnrniah,  and  tho 
apace  packod  with  alai;  wool.  Over  the  pipes  a  roof  of  abort  planka 
smearvd  with  tar  anif  bedded  In  oeroent  Is  uxad,  and  a  covering 
of  I«rTe'l  pagier  over  the'  ptsnks  was  carried  well  down  the  «lde 
watt*  to  eictudfl  pereolatinK  inoieture. 

The  Rflneral  nirnn^Ement  of  tho  pipe*  la  U>  have  an  eipanaion 
joint  every  dUft,,  and  tw«  int«rraodiate  joint*,  oil  the  jolnta  being 
oarried  on  brick  plsri  with  a  tiann  cay.  At  all  dip*  in  the  pipe 
Itsps  are  conooetod  for  disohartflng  the  condenaod  atoam. 

(jiiaalily  o/  I'oatr  TrtuumMtd  by  Sliam-maini.~ll  ia  aasamed 
that  the  velocity  in  the  mains  is  u.  and  ii  la  tho  specific  volume  of 
tho  Bteam.  then  the  wolf(ht  la  pounds  of  stoam  tranamittod  per 
•ocond.  In  a  pipe  ol  teotion  U  square  feet,  tt 

'Emery  on   "District   Dlntribiitton   of    Steam   in   the   Unitod 
Stnlon."    Pref**H»^  ln«tltulion  of  L'ivil  Enf^neors,  voL  xcviL 
t  /'rott^Mt;/;  American  Socisty  of  Civil  BaKinoersi  vol  lii.. 
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Suppose  that,  in  nceordnnee  with  Mr.  Emery's  wtlmat*,  .TOlb.  of 
steam  yier  hour  i»  taken  to  fnriiich  an  indicnted  horsu  power  in 
ordinary  engines.  Then  tl>o  horso-powor  tran«mitt«d  will  bo  120  VV, 
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These  fi^jurea  ore,  neoosaarily,  rousb  values.  But  they  show 
that  with  steam  very  UrKe  amoonta  of  power  can  be  tnnsmitted, 
without  sonmblo  proasure  losa,  throa([h  main*  of  modent«  mco. 


LECTURE  VI. 
l>iBTBiBUTi«N  OF  Power  by  Gab  akd  by  Ei.htfkicitv. 

DiMribvtion  ofOrufifr  Pmrfr  Piir;»w<.  — The  distribution  of  gsa 
for  powor  purpoaoa  involvea  nothing  new  or  untried.  Coal  sao  is 
manuEocturod  on  an  enormous  scale,  and  distributfld  widoly  ovor 
oit«nidvo  town  dlatriots  In  tho  Unitod  Kingdom  there  has  boon 
aipondod  on  capital  account  In  giw  undertakings  a  sum  of 
£fKI.OO().000.  The  amontit  of  comI  oaihoninwl  ammally  U  ll>,000,000 
tons,  and  the  quantity  of  ga»  man u tact ureii  is  9S,U00  million  cubio 
feot.      If  there  were  n  demand  for  gas   for  heating  and   power 

Surposoj,  there  is  no  likelihood  of  failure  of  ability  to  auppfy  and 
Istiibuto  it.  Coal  gas  is  nlrosdy  in  many  towna  usod  on  n  oon- 
sidorablo  smlc  lor  hcntln^;  mid  nioth-o  tK>wcr,  Mr.  Tmwby.  the 
cresidenl  ol  the  lnstltcit«  ol  liiut  E'lgiiieem,  estimate*  that,  in  tJie 
London  diatriet  alone,  there  nre  70,000  gas  oooking  and  heating 
stoves  and  3,600  gas. engines, 

(ros  diitribution  has  one  distinctive  advantage  over  compreisod 
air  or  olootricity  distribution— namely,  that  the  manufacture  b 
CATcled  on  oontinuoualy  through  (he  'H  hours,  the  fluctuations 
of  demand  being  met  hy  storage,  which  is  neither  difficult  nor 
eipensive. 

There  is  no  reason  to  think  that  tho  coat  of  ordinary  lighting 
gns  is  ao  high  OS  to  preclude  its  uso  on  ■  considerable  scale  for 
])owor  purposes.  Taking  the  onst  of  lighting  gas  nt  2s.  to  .Is.  por 
1.000  cubio  toot,  and  the  coxsuinptlon  ol  a  gns>onginc,  on  on 
ordlnai'liy  varying  loud.  Hi  'Xi  cubic  feat  per  hour  per  horse' 
iMwor,  t'fio  eOfl  of  the  power  for  gas,  eseluaiiv  ot  inleraat  on  the 
gHs-engine,  comea  i«  £8  to  jC)2  |ier  horse-power  per  year  of  3,000 
working  hours 

But  the  cost  at  which  lighting  gas  is  sold  Includes  Interest  on  a 
vast  network  of  inaliiK  and  tho  loss  duo  to  leakage  over  an  oitan- 
si^  area.  This  jiart  ol  the  cost  is  not  fairly  ohar««*blo  afsJnst 
giui  iiHed  for  |.>ower  purposce.  In  an  iTitrlAllation  lor  power  the 
Hyxtviii  ol  mains  Wuiild  be  far  simpler  than  in  a  distribution 
fut  lighting,  With  a  oom|)arat.ivoly  few  consumei'i  taking  com- 
paratively large  quantities  of  gps  nt  a  steady  rate  throuahout 
the  year,  all  tho  Interest  aniT  doprorialion  charges  would  be 
smaller  than  those  Incuri-od  in  a  distribution  of  ligtitlug  gas  to  a 
multitude  ol  coni|>arutlvely  small  consumers.  It  apiwam  tiist  the 
cost  nl  the  maimtn'.-luru  ul  coal  gae.  iticluding  coat,  wagex,  and 
petty  aloree,  ia  about  lOd.  jior  1.000  cubic  feet,  I'robubly  lS»d. 
per  1,'XfO  cubic  fret  would  allow  authciont  margin  tor  praSt  and 
coat  of  distribution  to  power  consumers  in  a  man u tact uring  qiiarl«r 
not  unfaveurahly  distant  from  tli«  |-cneraling  norki^  liut  at  that 
cost  por  I.WMi  cubic  feet  tho  cost  ol  the  power  would  be  only  £6  \i»f 
olToctivo  horso-jiower  [ler  unoiim.  'liie  L-harge  for  interest  and 
depreciation  on  Ihe  motor  plant  and  for  wagoa  would  nut  add  to 
this  mote  than  £3,  making  the  total  cost  to  tho  coniumer  CS  per 
oHectii-e  horse- power  per  annum. 

Grnlral  SUtiric  Lvjhtiag  Slalion  at  i>«saaH.  — This  MaLion.  where 
the  motive  power  in  pruducod  from  gaseagioee  worked  with 
lighting  gas,  has  been  ^uRiclently  succwnful  to  show  that  socfa  a 
moUKNi  M  ol>Uinuig  powor  is  commamlally  poaalbla.     "nA 


I 
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TABLE  A.— DcKstTV  hxd  CAiiKinc  Talce  or  Gas. 


AmarioBagu .. 

Iiondaa  gas 

Pttralonm    

PltUiMrxfa  KM 

London  g*« 

no«aOB«s 

WitegMio).. 
,.      ,.    («-. 


Oibkfael 
per  poand. 


W5 
33-7 

31-75 
30-3 

SO -8 


Cftlorilic  vnliie. 
Tberinal  unite. 


Per  oabic 
foot. 


616 
817 

8S3 
6,13 
180 
384 
ftW 


For 
pound. 


Oiygen  rtqulrod 

for  oombualion 

per  cubic  foot  in 

cubic  foot. 


I0,32li 

20,S'M 
2IJ,.W3 
20,610 

iR.iog 

18,317 


1-229 
l-3a> 
1157 


Oxygtm  required 

for  combuiitUHi 

per  |)Ound  in 

pouoda. 


S-38 
33ft 

3-36 

0-32 


Votumo  ol 

prodoeU  of 

combuatiOD  with 

air  in  cubic  t«tA, 

par  eubte  foot. 


ft-J9 


(a)  Not  CArbnreltod. 


lb)  CarbarMMd. 


jnalalktion  OOnflUU  of  two  two>cylinder  (Otto  tntBia}  gaa-eagiaOK 
of  60  h.a.  Mch,  onesingle-cj'lindor «nKU)ao(  SOK.p^.knd  ooeof 
8  h.p.  Tho  group  of  euKiiiei  wurk  to  about  160  offBCbive  boree- 
power.  Directly  couploa  to  tbeao  oro  dynuooB  of  corrospoiiding 
power.  The  S'b.p.  engine  ■■  DKcd  far  dnywork  and  for  iitnrtinK 
bbo  Iatkoc  cDi(inoi>.  Tho  jitckcl  water  in  cooiod  by  uir-molers  and 
aiad  OTvr  >Kiun.  Tlicro  are  I.HTG  «<)unrc  iMt  of  ooolini;  nuifaco. 
Ad  iiijMtor.  worked  by  prSf«ur«*wuter  Iroiu  the  town  iniiln«, 
drcalulM  air  throu^'h  thu  cuoinrv.  Tlio  water  eonBumptiun  ie 
thus  reduced  to  6ve  gallona  per  horsQ'po«-«r  hour  for  nil  purjKistw. 

In  an  electric  itDtion,  xu-onntiieit  have  tho  odraninKo  that 
thoy  eaa  bo  atartod  and  utoppcd  when  rot|Dirod,  aiid  haro  no 
atand-by  loMea  like  thoM  of  atMAin* boiler*.  Ab  licMau.  n  lar{(o 
aooamulator  batUry  la  iiwd  for  alorin^  eiitruy  when  (lie  eiiKinon 
mipply  in  exeeaa  of  the  dumund,  nnd  tutoring  it  in  hours  of  poihII 
demand.  The  efficiency  of  tho  battery  on  the  aretafto  uf  tho  year 
ti  70  per  cent.  About  A2  per  cent,  of  tho  whole  supply  pusne 
tbroagh  the  battery.  M  that  thn  waile  of  ciirront  due  to  the 
battory  ii  about  II  per  cnnt.  of  the  total  yearly  nopply. 

The  averneo  gas  conaiimptlon  ot  the  niolor*  f«  s6|  cubic  foot 
per  effocttve  bor«e-power  hour.  Moton>  o(  vnrying  |iow»r  worn 
adopted  with  au  idea  thattlicy  won  hi  biuit  niMit  a  vur>  ini;  il<>iiiii'iil. 
The  conatnictora  of  the  atalion  uow  think  tiiat  the  accuDiulnlot 
battery  renders  thii  unneceuur}-.  and  that  motors  of  a  htrtrer 
and  uniform  aiie  would  bo  more  economical.  Thoy  claim,  lui 
adt-anta|l<»  of  a  go*  pinnt  compared  with  a  itoam  plant,  that 
lea  opaoe  and  tear  water  is  miuired  ;  that  there  iti  ab«eope  of 
■moke  and  danKer  ol  exploviou  :  and  that  gt.'  utAtioiis  caii  be  dio- 
trtbuted   more  olualy  over  llio  nroa  to  bo  lupiiliod. 

OtititbtUiono/XaiHral  o'lii lU  rMihiiryh.  U.S.A.— A  remarkable 
eaao  of  diotribution  cif  gfim  fur  hcatlntf  nnil  power  pni-poie*  hui 
baeii  in  0[>oration  .it  Fitt»biii'|;li.*  Tno  nnturnl  Lna  hoo  onUroty 
taken  the  place  of  oool  in  tiiuinilacloriea  and  for  <lom««t]0  licatlnK 
in  a  diatrict  wheve  ooal  is  ex cwlin^Iy  cheap.  Coal  could  lie  obtain wi 
U  Pittsburgh  for  !>.  to  lis.  a  ton,  and  coal  (lack  at  1».  to  &.  Od. 
a  ton. 

Tho  natural  fpu  wa«  mot  with  In  borinf;  for  oil,  and  was  tint 
UMd  tomiiie  irt«am  for  theolhpuinplnj;  ongmn*.  At  IH  mllo*  from 
Pitteburfih  an  enormoua  outburst  ol  u^  occurred,  which,  for  flvo 
yean,  waa  allowed  to  bum  towaiit«.  Then  a  company  en|;au<ij  to 
take  it  a  difltaoce  uf  nine  milee  to  Meearn.  <.'ftmei;i«>  work". 
They  were  to  be  paid  for  the  gon  the  value  of  its  et-iuivnlent  in 
coal  anlQ  ^o  capital  coil  of  tiic  iiipwt  wu  repaid.  After  that, 
the  gaa  wa«  to  bo  aopnliod  at  half  llic  coat  of  iu  o(|uivalent  in 
OOaL      In    IH   monllix  the  oo«t  ol    the  pipo*  wa*  ropaid.  and  tho 

rWM  then  Huppliodal  hall  the  co*t  of  il«  (ii|uivHliint  in  oool. 
vaa  then  oonveyed  ioto  l*itt«batfcb  and  atill  Rraaler  dialanooa. 
When  Mr.  OunOfpe  described  the  operaticna,  there  were  II  gM- 
■Doina,  ofSin.  lolSin.  di«motor,  convOTiuR  oh  to  l*ittabur|;h. 

Tho  htrfcoat  well  disohaffred  30,000,000  cubic  feet  (ler  day.  and 
other  walls  half  thai  iinantity.  At  tho  well*  tho  eos  hod  ■ 
prmmire  of  SOOIbi.  per  rquare  inch  ;  and  at  MoMrs.  Carnegie's 
worka,  nine  mllea  dUlant,  the  praaaiiro  wna  7nlb.  per  M]uare  Inch. 
ThiaKave  ri«e  to  diltiuultim  Irom  lealM^Oiaod  it  wna  lound  desir- 
able to  mluae  the  pcvBuie  in  the  pipes  m  towna,  and  uvcu  to  placo 
ventilating  pipes  at  every  joint  in  the  mainn,  loading  the  leako^o 
above  tho  lorel  ol  tbo  streoL  lamfit.  In  unng  natural  goa  one 
fireman  can  manaite  bollor*  dcvelopmtt  I.MXI  h.p. 

Olhtr  On*  SHj^M'fiir  Rtaling  and  Poii'^.—\  chea[)cr  gnu  than 
Ughiini;  eaa  eon  be  niftoufaetured  for  heating'  and  powor  pui|)OMa. 
1.  So-calTed  "  water  )rait.-' obtained  by  inject m|;  superbealod  ateaiu 
bhroagh  inoandoscont  anthrocile  or  gas  coke,  such  jpu^  has  a 
volume  of  about  'X  cubic  feet  to  the  iiound.  and  dovolopea  about 
7^73 thoimal  uuilJi  F.  iicr  itound.  -2.  I>owi>nn  g(^.  madabypMiing 
atrond  jitoam  thiout^h  incandcaccnt  coat  or  coke.  This  ffaa  contains 
aUrxo  araounC  of  nlCroMn,  wltli  tbo  hydroeonandoxidoof  carbon. 
Four  i-elumes  of  it  aie  about  e^iual  in  c«lorfSo  value  to  a  volume  of 
lighting  gas.  It  devDlo|HW  160  thermal  unita  per  cubic  loot.  With 
anthracite  at  13s.  a  ton,  Uownon  gat  cuet«  about  'M.  vet  1,000  cubic 
feet,  exclurive  of  interest  and  depreciation  on  plant.  3.  Mr. 
Thwalte  has  propowd  for  power  punioses  a  Eaa  of  about  13  c.p.. 
obtained  by  mixloK  Itghtlnj;  fpu>  and  prodocor  naa  Such  inw  can 
ba  maoulactured  lor  4d.  per  1,000  cubic  foot,  and  ooutd  be  dis- 
tributed and  aold  profilAbly  for  IVd.  per  1,000  oubio  feet.  Itr 
calorific  vatuo  in  little  lower  than  that  of  tighUiig  gaa. 


The  preceding  tMo  (A)  oontaina  data  about  varioua  qualitjoe  of 
gaa. 

ITobe  conlmitai.) 


COMPANIES'  REPORTS. 


*  See  a  paper  by  Mr.  Andrew  Coniegio  on  "Katnral  Gaa," 
■before  the  Iroo  and  Steel  Inititnto, 


read 


HOVE  ELECTBIC  LIGHTING  COMPANY,  LIMITED. 

Uirectoti  :  (.'olouol  A.  .1.  Kilxaw,  R-K  ,  chairinna  ;  folono)  H. 
Wood.  C.B.,  vice  chainnan  ;  Harold  A.  Hoare,  Raq.:  Cartoton  F. 
Tutnell,  Etq.:  John  Wilkes.  Ks<|. 

first  report  of   tho  Directors  to  bo  presented   at   Ifae  annual 

¥!iiural  meeting  of  tho  ■hareholders  at  tho  Town  Hall,  Hove,  on 
umlay,  DoMinber  1'^  IHSS,  at  3  p.m. 

The  DirecCora  have  pleaaure  In  ■ubimltlD|r  thdr&«l  report,  and 
in  congratulating  the  ahareliolderv  upon  the  anccos"  w'hlch  has 
attended  the  operations  of  the  Company  to  t)ie  preaent  date.  By 
llie  lorms  ol  tho  contract  with  the  Hove  CommiBaionont,  RMiroved 
by  the  Hoard  olTrodn,  il.  Is  stiiinlatod  thatthefirnl  annual  balance- 
fhrnl  ol  the  Coniimny  ahnll  bo  mode  up  to  the  3Ut  December. 
1M93,  but  under  ihu  article"  ol  aunclatlon,  a  general  mooting  of 
tiio  Company  muel  be  lield  in  eiic^li  year,  when  acoounta  com]*  np 
to  tho  lal«it  convenient  date  have  (o  bo  jiraaaotad  to  Uio  abara- 
holdot*.  With  tbo  view  of  compiyinK  with  thin  Utu*  r«qair«. 
moot,  the  UiTWlorM  now  lay  boloro  the  aharcholdors  a  balaaco-ehaet 
and  prolit  and  losa  octioerit  made  up  to  tho  ^4()th  Snptombor  laab, 
duly  audited.  nn<l  which  they  propose  itlinll  be  coniiiderod  moraly 
oa  an  Intni'im  statement,  to  bo  nu^fcrMedtvl  early  neit  yenr  by  tlia 
nci'ounta  up  to  tho  3tiil  I>cccmber  neit,  prc|>nrc<l  in  the  form  re 
ijuirod  Ijy  tho  Bonid  of  Trade.  It  will  bo  seen  from  the  ooconnta  ^J 
altnulied  to  tli!«  rc|H>rt  that  tho  result  of  working  up  to  tho  30tb  ^H 
September,  after  tlobi(inj{  to  revenue  a  proper  nroportion  of  tho  ^M 
administration  oharucH  Irom  tlie  l«t  January,  when  tho  lighting  ' 

was  practically  commenced,  la  a  debit  balance  of  £tM.  llli.,  • 
toault  which,  in  a  new  enterpriiie.  munt  be  considered  as  aalia- 
lactory.  Since  about  tho  middle  of  t^eptombor,  the  working 
Hccouiit  show*  n  stoodily. increasing  net  profit  each  week,  and  the 
bahiiieu  ol  tlie  debit  of  the  protic  and  Ion  account  on  30tb  Sep- 
tember haa  Finoe  been  reduced  conaiderably,  and  the  Diroctora  have 
every  reason  to  anticipale  tlint  I>1iix  balance  will  *oon  diasjipoar. 
The  contract  with  AlcnrR.  Cromptoti  and  Co.,  Liniitoa,  waa 
i««tod  on  .\uguet  19,  \K9'2.  anti  by  the  'J8{h  Nuvumbor  fallowing 
a  t«in|>orury  station  hnd  been  erected,  wherein  wore  inntalleil  the 
nooesMtry  plant  and  mocliineiy,  a  considerable  !ont;th  of  penna- 
nenl  mams  had  been  laid  in  culrerta  and  caiing,  and  tho  supply  of 
electric  current  to  the  public  waa  commnncod,  and  has  continued 
over  since  without  interruption  Since  that  date,  the  nuUna  havo 
boon  extended  in  various  directions  to  meet  the  public  demand,  until 
the  total  length  now  laid  cicea'stf^  miles.  The  erection  of  the 
permanent  station  by  the  conrrociorti  ij>  rapidly  approaciiing  com- 
pletiiin.  A  number  of  houics  and  building*  oannacted  up  to  the  ^^ 
Com[iBny'»  maina  is  N'-'.  and,  including  the  arc  lamps  and  aockeU^  ^U 
tho  number  of  lamps  alliKhed  to  the  ayxtem  is  ooual  to  0,160  of  ^M 
Se.p.  The  applications  tor  tho  lii-ht  are«t«a<lily  increaaing.aiid  ^M 
It  la  conlidontty  exfiected  that  the  Company  will  aoou  be  doinfr  a  H 
larjiie  and  remunontive  busineM.  From  the  station  report  cJ  tM 
'^rd  November,  the  net  profita  of  the  Company,  after  jproriding 
(or  all  administration  and  other  ebarKoa.  amounted  to  £18.  ISn  for 
the  week.  It  will  be  observoii  that  on  the  30th  September  lael, 
the  Com]Ktny  hod  isMued  3,'JI>0  itlinrM,  and  a  few  mora  have  einoe 
been  taken  up.  but  tho  larifc  amount  duo  to  eonlntotore  and  others 
makes  It  a  matter  of  uri^ent  neceseity  that  further  eBnital  should 
be  obtained  forthwith.  Tho  Diroctoni  have  appointed  !ilr.  Robert 
Payne  (ohartcro'l  aooountAnt)  to  be  tho  auditor  of  tho  Company, 
and  it  !a  proposMl  that  he  "hall  submit  himaolf  for  re.clection  at 
the  general  meeting  to  be  h<>1d  e^rly  next  year. 

HAi.Af'rxiiiKcr,  Sktt.  30,  ISU. 

Cajntal  and  Liaiaiitiu.  £       k  d. 

Authorised  isnie,  8,000  aharea  £5  each  .,.,.„    40,000    0    0  , 

3.290  ahaneiaaued  at  £5,  £16,450 !  leaa  arrears  £!06    16.!M4    0    0^ 

Loan  from  banket* 2,900    0    0    H 

Conaumeni' dopoait  aceounl. 3    0    0    ^| 

Due  to  contraotora  and  othcra...... ,.„.,...,.,.. 8,566    3  10    ^M 

£27,318    8  10     ~ 
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ProptHji  an'l  Aurti. 

FSlectticgeDer&tingBtation.itiiiKif  plmit.,  iimcliiDery,  £       a.  d. 

And  [n«tfuaient«  (eoKL  to  il&MJ £24,7Gl   16  10 

lM«ra,  etc Stj-l    4    0 

FOffiM  fumilura  uid  fixture*.... 69    4  11 

[■Sundry  dobtoni  (or  eurrent,  msuir  rBnt».  etc 301  H    8 

I  Fi<!limin>.r;  cxpon*co,  incliidOi(;  Iiifnl  Mid  othsr 
ccwl'  nttcndanb  upon  th«  trluifiter  o(  the  Hovo 
clocuic!  IlghUng  order  and  inBCallntion  si>«i>eiiM 

■ccouDt „ 908    7  10 

Cuh«&buikerMaiiil  inoi&c«   423    5    T 

PrVflbKulIoNMCouutbolanM 3A4  10    0 

i:2r.:)i2  3  lo 

pRoriT  *vn  Low  Aooor^cT,  8«rr.  30.  1893.  £  n.  d. 

Wwtta  nt  iiMMon  arid  •BglnMt^  suiierinWiidvaoo  3()K  I     4 

Fnol,  wmur.  S'l'l  tiUjras 130  10  ID 

BMt,  ntW,  "iiil  insitranca 110  H  1 1 

SMtlooery.  printing,  &nd  |{eo«fal  expenMi  81  17    3 

Dirct^Mn  fco>  mid  wlarion  (proportlan  of)    S22  18    7 

iDMrMt  DD  loon* 27  IN  II 

£8«I   13  10 

£     ■.   d. 

Current  aold,  and  pnblic  lighting    S74  13    B 

Motcr  rent* ..„ ,       42  10    4 

Baliuin>,  not  leu  to  date 9S4  10    IJ 

£681  13  10 


BUSINESS  NOTES. 


I 


Sontb  W«l«a.~TlieUiwiiRol  Ab«ry*twltbaiid  Lampeter  iiropoao 
to  introdurc  tlio  eloolrit  liglil. 

(lT«at  NgrtborB  Talogr^ph  Company.— For  th*  month  ol 
Noi'omber  tlie  i-eootjiU  wvtc  £:il,fRKI, 

Wectom  «nd  BnuUlan  ToloKrapb  Company. — Tho  locoipta 
[or  the  w<ieh  4'iii1«d  Ikiccmbtir  I  wora  £3.4lili, 

Commanlal  Cabla  Compaair.  — A  <|Unrtarly  dividoild  of  Ij  per 
vent,,  payable  on  the  2nd  proi.,  ban  been  dn«larcd. 

Whanlilln.  — A  committee  haa  been  appointed  by  tbe  Loral  Board 
to  cormider  the  lubject  of  electrically  hghtinK  the  town. 

Dlrsat  flpaolsta  Telegrapb  Oompkny.— The  reoeipta  for  lb* 
monl.b  of  November  U'ete  £305  more  thaii  lor  tbe  oorreapOudiiig 

periorl. 

Cab*  Sobmarlna  Talvsrapli  C«mpaii]r. — Tbe  receipt*  for  Ibe 
mootli  ol  Norember  trote  £3S  more  than  for  tbe  oorreepondintt 
period. 

Saat*m  Talccraph  Compaay. — Tbe  receipt*  for  the  month  of 
Ncivumbor  wore  i'(i0,90r^  ■>  against  £tiO,4y|  lor  tbe  corren ponding 
pericxi, 

BUekbtini.-'It  ti  proponed  Co  croct  new  giuworlu,  and  then 
the  Bit«  of  No.  1  gaivorlEi  will  be  aied  ((•[  oleotric  lighting 
purposes. 

Derby.~A  jomt  aub-committoo  baa  been  appointed  from  the 
Highwaya  and  Eloctric  Lighting  Cominittoea  u  to  atroet- lighting 
by  electricity. 

BBat«ra  KxMnalen  Telagrapli  Cempany.  — For  tli«  mondh  of 
Koi-ember  tho  roceipta  nhow  n  dctreiuic  of  tfiftl  u«  compaifld  witb 
the  correnponding  jieriod. 

Ifaimhf  tTT  Thr  Ijord  Mayor.  Aldermen  Sir  J.  J.  Uarwood, 
Leech,  Milling,  and  Councillor  Southern  bavo  boon  appointed  n 
special  ■ub-commitlee  in  refemnce  to  tolopbonM. 

BlKli  Wyeombe.— A  committoc  of  the  Town  Council  bu  been 
nominoMid  to  deal  wttli  the  proviiiional  order,  for  which  au 
oppliciitloii  lid*  been  niji'to  to  tlio  Board  ol  Trade. 

The  Blackpool  Ckn.— Tbe  Town  Counoil  bni-o  r«o1ii^  to 
operate  the  tramcara  by  hontea  (or  ■  period  of  about  tbroe  montlu, 
until  aonio  clDlinilc  achcmo  can  be  piuhod  through  tlie  C'-ounoil. 

Claat*  of  SmtMzilemant,  — Mr.  Henry  Hunt,  manitger  of  the 
Taunton  electric  light  worlta.  ha*  been  arieatod  on  a  cliarKB  of 
forgery  and  Qnibci/jJemDnt.     He  ban  been  ronmndod  until  to  day. 

Klaotrte  KAntraya  ta  Japan. — A  line  is  pro|Kncil  to  be  built  by 
American  ontcrpiiie  ftom  TuUio  to  \'Qkohama,  3(J  mjles  long,  fori- 
nocttnj;  with  a  notwoitc  of  bran<<.ii  tinea  at  both  onila  in  thcac cttlea. 

flrmniTti  The  Electric  Lighting  ('ointDitt««  of  Uie  L'orpuratiitii 
trer*  enigaji;e>l  on  Tnewlay  in  further  coiiHiderinf'  the  queatloii  of 
kth*  eleotric  ll>;btmg  of  tho  borough.  Mr.  Mannlle  is  suviung  the 
fwmiBiUM  on  tbe  tubject, 

T«Bid«ni  Aoeopud.— Tho  following  tondctv  were  rooeived  for 
^•lectric  bii;Nling  iLhit  gaKlltttiig  at  Tho  (Ireen  Man.  Buckleribury, 
>Clty:  Chrixtiau,  £104;  I'ragnell,  £73.  H*-;  Winn,  £66.  ISa.  Tho 
I  toniler  of  Mr.  Winn  bait  been  aooepted. 

Bimdtoid.  — Tbo  members  of  the  liaa  and  Electricity  Supply 
Counnilteo  of  the  CorporaUon  made  their  annual  Inapoction  on 
Tue*day  ol  tbe  uremLee*  uood  by  the  Corporation  tor  tho  manu. 
tacturo  of  gai  and  the  generation  of  ctectrioily. 

lometbtnc  Had*  Oat  of  Talagrapliy.— The  raloe  baa  been 
mom  at  £83,9eG  of  the  perMinol  mlAto  of  Mr.  Henry  Kdward 
[Wackver,  late  oiDnaging  director  of  tho  A nj;lu- American  Telc((ra[>h 
{.Coinpany,  and  formerly  eoorotary  to  tbe  Kleotric  and  loWrnalional 
rTtleKTaph  Pompany. 

Sniiidealaiid.  — In  our  lut  i«ue,  in  roforring  to  the  Sundorland 
tandera.  It  wa«  crroneouely  mentioned  that  the   amount  ol  the 


t«nder  of  Meears  C.  A.  PareODR  and  Co.  for  tho  wbale  of  the  work 
waa  £19,044.  We  are  informed  that  tbe  total  num  ahould  bar* 
been  fiven  a*  £14. 05-2. 

City  and  ftentli  Leaden  BaUway  Company.— The I'noeipts  for 
the  woek  ending  Deueniber  3  woro  £9irj,  ^gaintt  £907  for  tho  same 
period  iMt  year,  or  a  decreiiM  ol  £!•.  Tlio  total  rocoipta  for  the 
■ooand  hnlf.yenr  of  ISSSnbownn  innreuM  ul  £17a  over  thoae  for 
tho  corraaponding  period  ol  1892. 

Socloa.—Aldorinan  Kendall,  who  mored  tbe  adoption  of  tbe 
minute*  ol  the  Traniwnya  and  Electric  Lighting  Committees,  at  a 
meetin);  of  tbe  Town  Council  a  low  days  o^o,  atalod  that  the  com. 
mitlee  would  at  it*  uuil  meeting  ducues  the  advisability  of  taking 
itepa  to  light  certain  portion*  of  the  borniigh  with  tho  electric 
light. 

Ucbtlns  of  Baiaitioriniltli.— Tho  Vestry  have  decided  that  a 
scheme  nhoulil  be  i>rv]ii>ri.«l  for  the  oleCttle lighting  of  the  pariah. 
Mo?»ra.  Morgan,  \\  iliiumn,  itnd  Kmjf,  of  Wcatminntor,  have  boon 
inatructnd  to  prepare,  lor  the  sum  ol  KHI  guinea*,  a  re[>ort  for 
the  carrying  into  eiTect  ol  the  terms  ol  the  reunntlyobtainiNl  pro- 
vixioniil  order. 

bandondarry.  — TliB  Town  Council  h»vo  iiraotlcally  eomplotod 
the  ul(>eL[ic  li;r  lit 'station.  The  cutitnLut  fur  the  electriciil  work  boa 
been  cairlcd  out  by  Me^flra  Siemoii*  Itroa  and  CrO.  The  Town 
Council,  iiH  will  be  !-eoii  from  our  advertisement  columua,  rei|uire 
tbe  «ervice>^  uf  a.  cl>t«l  ciigincoc,  an  ongine*man  and  aau^Lunt,  and 
a  dynumulendor. 

Vork.— It  wn*  mentioned  at  a  meeting  of  the  York  (^ity  Oounoil 
on  Monday,  that  communicationR  had  been  received  from  oloctrto 
lighting  (.'uui|innie»  inviting  the  Streets  and  Building*  ('ommiti«o 
to  inspect  works  and  Rl«tion«,  It  was  stated  that  it  wa*  tho  inton. 
tion  uf  the  commiltee  to  visit  tbe  lighting  stntion*  at  tho  oiiiense 
of  the  torporntion. 

Hadderafleld.  —  Tlie  School  Board  ha*  ndoptod  tho  electric 
light,  which  arus  brought  into  use  At  the  oIHoos  lor  tlio  ttiH  time 
on  Monday.  Tbe  Huddcrsliehl  Industrial  iiociety  have  in- 
■tructed  the  Managing  t^ommittoe  to  light  the  pr«mi>)os  ul  the 
central  stores  by  electricity  at  an  oatloiatcd  coat  of  £1.000, 
proviaion  bein);  made  for  5.'il>  lanipa. 

Bolton  — Tlie  Technical  Instruction  Committee  of  tho  Town 
rouiioil  liaie  i-eipieticd  Alderman  Milca,  J-T.  (the  chairman)  lo 
lay  tbe  Ion  ndnt ion -alone  o!  the  oloctncity  building*,  on  Spa-road, 
at  a  dale  to  be  Hxed  They  have  likewlio  acovptod  tho  lender  ol 
MeSBiB.  Edison  Ijwan  and  C'U.  fur  «witchbi}Hr<l«,  and  that  of 
Me«ara,  Ccompton  and  Co  ,  London,  for  occumukitnrs. 

AppolouDant  Open. — Sir  Edmund  Hay-Currie.ofCurrlo  Schools, 
Folkestone,  rcjuire^  a  suienue  nnuiter  to  Ituiub  piiyxic*  uuly  ;  must 
be  a  apocialist  with  high  boooura  at  Knghah  or  Cerman  university. 
Tho  teaching  comprlsoa  general  and  ac iioln rah ip  work  and  that 
conneo(«d  n  >tb  technical  applicationa  :  practical  work  important ; 
phyaicHl  and  etuctrlcnl  laboratories  :  exceptional  opjiort unities  for 
ruaearcb  ;  liberal  Salary. 

Enlhln.— Mr.  John  Roberts  In  the  eourae  of  tho  dincowlan  on 
the  (oi'uiatiun  of  the  committees  asked,  at  a  reoont  niceting  of  tho 
Town  Council,  whether  the  Electric  Lighting  Committee  had  been 
called.  Certain  instruations  were  given  that  n  committee  abould 
be  called  and  tbey  hud  be«n  neglvclod  up  to  now.  The  Clerk  said 
be  wanted  lo  call  a  commitioo.  Mo  had  a  lot  of  correspondonco 
to  put  befoiB  the  Council. 

Appotntmenta.— Mr.  (^uthbert  Moore  was  recently  appointed 
electrician  on  boanl  the  I',  and  0,  ateamahip  "  dangos."  Mr.  D. 
Bergin  bat  been  nominated  oloctrioinn  in  tbe  White  Star  Lino. 
Mr.  W.  C  Thomson  lias  boon  engagod  aa  nocond  onglneor  to  the 
Weetminater  Supply  Coiiijiany.  Uccloatonmiuare  auillon.  All 
tbrou  '{unlilted  tlienutelvee  a*  electrical  ongintvn>  undei  Mr. 
Konatd  Suott,  M.K.I..  M.LB  B.,  Acton. bill.  Luudut>,  W. 

Dudley. -~In  moving  the  adoption  of  tho  report  of  the  StrooU  tind 
Um  Commitioo,  at  a  mcMIng  of  tho  Town  Council,  Alderman  Bsgolb 
referred  to  the  tpiOAtion  of  the  electric  light.  He  remarked  toai 
out  of  6(1  towns  in  mipecl  to  which  applications  hnd  been  made  lor 
ordera  for  the  introductiuu  of  the  electric  light  only  four  hod  put 
them  into  opomtion.  the  other  56  remaining  dormant  and  watchful, 
which  wo*  n  policy  lie  recommcndc<l  tho  Council  to  lulopt  for  tho 
|ircsont, 

BaetliMta.  —  The  Baad*  Committeo  of  tho  Town  <'nuncil  have 
received  on  ■pplioatton  from  tho  Klectric  Light  t:ompany, 
l.imllod.  nn  bobnlf  of  Meiera.  Bnrrancc  and  t'ord,  lor  permiBBion 
to  put  up  a  projecting  outside  removnblo  olectiic  lamp  tit  their 
preuiiMe  at  llsreinoiit,  aiiit  l.bey  recoinmendeil  tliat  the  applica- 
tion be  granted,  Tlie  oummitloe  have  ulno  reoeivod  other 
Bppbcations,  which,  together  with  the  first  mentioned,  have  boon 
granted. 

St.  Helena.— A  sub-(>ommitt«e  (comprising  Aldermen  Cook, 
J.  C.  Camble.  and  M'Kechnio.  and  CouncillorB  Uixon-Nottali, 
Beecham,  and  Korster)  has  been  appointed  to  conaidor 
tbe  provision  of  a  supply  of  electricity  within  the  borough,  and 
the  various  methods  suggeatod  from  timo  to  timo  lor  onrlcliing  tbe 
illiimjnitliiig  jiowur  ol  tlii^gaa  without  increasing  the  ooaU  The 
Ht.  Helen"  Town  Coiilii'il  dijciil).!  on  Wednesday  to  apply  to  the 
Board  of  Triute  for  »  provisioual  urdor  to  supply  olootricity  for 
public  and  privuLe  purp<>aea. 

Bwladaa. — Tenders  aro  Invited  by  the  New  Town  Local  RoMd 
by  tbe  lltb  inst.  lor  tbe  following  ;  (I)  The  supply  of  goo,  oU,  or 
olociric  light  to  and  lighting  and  cleaning  of  oil  tam[ia  within  the 
diatrict  of  Swindon  Now  Town  for  one  year,  commencing  .lanuary 
1 1  (2)  tho  aupply  of  gna,  oil,  or  electric  light  only  for  all  lamps 
within  the  dlsl.rfct  for  one  year,  commonciag  January  1  ;  (3)  fur 
the  lighting  and  cleaning  uf  all  lamp*  wflhio  the  district  for  ono 
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TCH,  cemmMMlnf  Jaaoaryl.     Ttodera  tra  to  t4  delinMd  b>  Ur. 
H.  Kluialr,  elerii,  Publio  Offices.  Swiodon. 

teltibitTx.  — Etoctric  light  tnalAlUtioaii  h>ve  rocontiv  be«n  put 
up  on  tfaa  prcmiwa  oS  M«Mr«.  8.  Parker.  Lsminn.  &nd  M.  IVfcor, 
of  CMbwuto-tcroot.  Tha  CDrT«nc  t*  abUinad  from  »  Tyoo  dymuoo, 
driTcn  by  ■  6^>h.p.  )iiui>«n|[Uia.  Outald*  Mr.  S.  Parkor'i  and  Mr, 
Iaoduiii**  nvUUIahinAnM  than  are  two  I.OUO-e.p,  are  Umpa.  On 
Uio oppoalM  aida of  the  elnet  Mr.  M.  Parker  hw>  tbr«e  lampa  of 
300  e.p.  Orerfaead  wirea  connect  the  (<vo  «ela  trf  lighla.  Ttiu 
inlsrior  ot  auch  pioce  of  biMtnMa  u  ligfated  by  ■  DDtnber  of  IS-c.p. 
tampo.  Tbe  inatAlkiiona  hkva  boon  corriol  oat  by  )la«r>.  itcKOC 
Uawnn  and  Co, 

Aba>dMB.~Th«  i^orerDoni  of  Robert  Rowlon'i  Collcjrt  hare 
lkp|iroved  tbe  re|)ort  o(  the  Bduoation  Committee,  who  itated  tb*t 
loey  had  be(ore  them  the  reiaic  finnt  the  qunrtcrlf  eonoral  court 
ia  TOgatd  to  che  qoaaUon  of  the  olantnc  lighting  of  the  oollei^ 
whh  apecial  roferonoa  to  the  nroponaU  nt  prMenI  undor  the  ton- 
•idaratlon  of  Uio  Towa  Coon^l  tof  UglitiiiK  the  city  by  electricity. 
In  tIow  of  tba  faot  that  tbe  ana  aSotited  by  the  T«H-n  Council 
included  School-hill,  it  waa  aereed  to  conmlt  the  offidal  in  cfaarse 
of  the  irorka  as  Ui  ligbtinff  the  ooUcg*  buildinft*  and  the  •ehool  of 
art  from  the  (.ouncil'H  nuLinj. 

U«IULd«  U  NmUbb  Ulll.— The  HtKbwap  Comroittoo  of  the 
London  County  Council  rttportcd  on  Toeaday  that  two  DOtioo* 
had  been  giten  by  the  Nottioj;  illU  Electric  lAgbtiag  Conipanv 
for  nuini  aeroM  Campdonhlllroad  and  aloi^apMt  of  Bedford- 
Itaiden*.  and  for  main*  in  Cjunpdon-hUI'rMhd  aoa  a  afaort  disuaoe 
ui  KonMaglon  Higb-«lT«el.  The  oommitlM  reeonmeiKled  that 
the  aaactiim  of  tbe  Conooit  be  uivcn  to  the  vorke  Teferred  to  in 
twooolioaHon  condition  that  the  company  give  two  daya"  notice  to 
■lie  CouncU'a  eogioeer  before  commencing  the  woilu,  and  that  the 
boie*  be  of  ■  pattern  approved  by  tbe  Council. 

Soanls  Ttaotte.— The  iot«restin);  di«pUy  that  wna  made  by 
Meatre.  Siemeo*  Braa.  at  their  little  model  theatco  in  tbe  Crystid 
IVlaoe  Hleotrioal  Exhibition  kbvi;  rue  to  ao  amount  of  eagemeaa 
on  tbe  part  of  the  imblii?  overyvhoro  to  aee  the  nbow,  and  the 
•tmilor  de*Ioe  erected  at  thoChtc^o  World'aFalr  ha«  aravedaven 
more  of  a  euoOMMt  "  After  the  fair  U  ov«r."  the  muuel  has  now 
bean  moved  to  San  Ptuncttoo,  whare,  at  the  Midirinlor  Eipoii- 
tlon,  the  encri^tic  Woctern  Blectrio  Company  (who  secured  tbe 
Atnerhjaa  riRhta  of  the  arrangement)  are  continuinK  to  give  the 
puUio  at  huge  a  liberal  and  intoreeting  education  in  the  pocalbilitiea 
of  artiatie  and  elective  eleetfie  Ugbtug. 

UgMhn  to  O^ferd^etreet.  —The  Kigbvays  Committee  of  tbe 
London  County  C-ouneil  reported  on  Tueadny  that  thn  St.  Jamoa 
and  Pall  Mall  Electric  l,i|;ht  c:ani|iany  had  jclron  notice  of  Inten- 
tion to  lay  mains  in  Berwick  itreot  from  Oxford  «treM  to  I'ortUnd- 
cUoel,  with  a  croanni;  at  Noel  Btreet^  Tbe  committee  tecommendtd 
that  the  sanction  of  the  Cmmcil  ba  girsn  to  the  work*  referred  <o 
on  coaditioa  that  the  compnny  jpve  two  dayn'  notice  to  the  Couiicir* 
engineer  before  oommencing  the  worka  i  that  the  ooreta  of  the 
•troet  boie*  be  supported  on  3Idl  York  utono :  and  tliat  before  any 
alreet  boiea  aro  conetrijot«d  the  du»i^'ii»  tor  and  Ibe  propo»e(l 
poailions  of  Ibem  be  aubmitted  to  and  a()prOTed  by  the  CouncU'a 
engineer. 

Cli«atM  V.  IMMdoD  Ueotrte.— In  tbe  Conrl  uf  dpiieal  on 
Wednesd*y,  before  Lordi  Juntico*  Lindley,  A.  I^  Smith,  and 
Itarey,  the  coac  of  the  ('helaea  Electric  Supply  ('om)>anT, 
Umitod.  p.  the  LondoD  Bleettic  Supply  (^rporation.  Limited, 
woa  decidod.  On  the  tSIrd  of  Aagnn  Mr.  JnnUoe  Wrtght  nude 
an  order  reatralnln^  the  defendiuiU  in  thle  notion  (rotn  biyini' 
dom  nafna  within  a  sUtuMry  area  except  in  ac«ordano«  with  an 
agrvemont  betiropn  the  parllea,  sod  ftum  that  order  the  defen- 
dant* appealed.  Mr.  Kutoher,  who  appeared  for  the  appellanta. 
Mated  tut  Uie  plaintlfle  new  Admitted  that  tho  mainii  aa  laid  by 
the  defcfidanta  were  in  aoocrdaiUM  with  the  lycreoment,  and  ainoo 
the  appeal  waa  lodged  tbe  pMtloa  had  come  to  term*  An  order 
waa  aooordingly  made  in  the  term*  arranged. 

Bttaattoaa  Vainst— Tbe  Mancheater  (*or|ioration  reigaire  at> 
experiencsd  foreman,  accaMomod  to  dealini;  with  workmen  and 
competent  to  nndorlAkeall  claasoaof  cable  work,  bare  cojipor  atrip, 
coupUntra,  cnnnoctloim,  nttAohmont*  ot  loada  and  appliancea.  The 
Corjioralian  nlao  r«|iiir«  Mvoral  Hrat-claMi  vulcanlaed- rubber  carvr* 
and  joiotere,  wuU  trained  for  ooupliog-boi  and  etreet  tent  work  ; 
and  a  peteon  of  good  theoretical  knowledge  and  previoui  experience 
ef  ocntral-abation  work  re(|uired  aa  meter  inapeotor,  teater,  and 
oompetoot  to  do  all  oannectioo  work  on  consumcr'a  premiaea.  and 
lo  act  aa  townamoii  generally.  Application  to  be  mads  to  the 
Chairman,  (>•«  Cotnmlttooi  Town  Ilnll,  Manchoator.  atntlnir  tiaat 
•ipwtaaoOi  foil  detAlle,  and  wage*  roijuired  for  the  vuloanEaod 
JofalMn  per  hour,  and  two  other  (xMitlonB  wagea  per  week. 

OhargiaB  §mr  Corrent  at  aeMtliaeottflL— The  aucCM*  which  haa 
aUeadad  tba  IntrodwcUon  ol  the  electric  light,  and  a  deaire  on  the 
partot  the  directon  of  tbe  Soarl>orou)|;h  Kleclric  Supply  Com- 
pany, Limited,  to  eiicourago  further  extenaiona,  haie  induced  the 
Cempaay  to  reduco  their  scale  of  diurgea.  The  charge  |ier  Board 
of  Trade  unit  for  eleclrioal  energy  now  wiee  with  the  number  of 
naita  coiuramod  in  each  (jnarier,  in  occonJanco  wilJ)  tho  following 
ante:  Not  exoaeillnt;  '2lK)  unita,  IS^.  per  unit :  oxccodiog  'in.  and 
not  exceedin|g4UUBitite,  Sid-:  exceeding  400,  and  not  exoaedinx 
800  unita.  edTi  exoecdiUK  tXM  ouila,  C>|d.  The  obarg*  tor  meter 
tout  UI  ^  per  quarter  Mr  any  number  ef  lighte  act  exceeding 
the  t(|aival«it  of  Sti^cp.  S5-watt  lamps,  with  6d.  eitni  per 
quarter  for  (rrery  additaooal  25  anch  Umpa  or  their  ajuiralent 
connected. 

Derby. —Tendon  are  iaritod  by  tho  16th  ineL  for  the  wiring, 
fitting*,  etc,  for  tho  Twione  public  building*  on  tbe  electne 
JvAUivrm,  tor  lb»  CorfWrattOB— vii.,  Mm)m»  Ball,  Tvwv  Hall, 


Bebbigton-bHM  oAcea,  PuU-etmeb  batht,  wdgUe  and 
iniiiector'ii  house,  poliea  «lAlion«,  and  llro  brigade  etotion.  Darby. 
Specification  and  form  of  teader.  eontolalng  plea«t  aehednie  cf 
rooma,  touio  of  nMlaa,  etc..  may  be  had  oo  depoalb  of  £1,  Is, 
(which  will  bo  toturoed  on  rooMpl  of  a  tond  Mr  tondor),  and 
particulara  obtained  on  applMation  to  Ur.  B.  J.  Hartiaoa,  boronitb 
niiKini^Kr,  Itabington-LuM,  Derby.  Tender*,  fodoreed  "  Wiring, 
etc.,  PiibliP  ttaildingc."  to  be  aant  to  Mr.  H.  F.  Godeby,  town 
clerk.  Town  Uxll,  Derby.  The  Rer.  l>r.  HacdonaU,  partor  of  tlM 
Presbyterian  Chnroh,  GreenblU.  has  nndertokeo  to  d«lray  tba  ooat 
of  lighting  that  bnilding  bv  electricity.  Tbe  coet  will  be  about 
X120. 

riaod  (Or  Defective  '■n»-LlctMla«.— Mr.  Kingham.  •ecraMry 
to  t^o  London  Oenetnl  Omnibus  Company,  was  aummoned  nt  tJM 
Bowatreet  Pobco  Court  hial  week  for  allowing  sit  omnlboatB  to 
bn  in  M  public  thoniughlaro  after  auoaet  without  a  liffht.  Mr.  W. 
HichH,  who  appeared  for  thooontpanT,  pleaded  "GuUty  "  on  their 
behalf.  He  explained  that  the  Tthidos  comirfained  of  were  filled 
with  tho  eleMrfo  llKht,  which  anawered  admirably  in  the  eommar 
bat  proved  a  fiulure  in  the  winter.  Tbe  dilSowlty  had  been  caoeed 
by  BO  insufficiency  of  bnttorieo,  which  took  about  ali  or  earen 
houra  to  ohari;e.  A  new  (contract  had  now  been  eutoiod  Into :  ibe 
oontroctorK  would  lupply  aparr  hatterioa,  and  wovLd  be  liable  to 
aoTore  penaltuw  if  the  II|{Ut  failed.  Under  tboae  eiToninal«noee, 
lie  hoped  the  maelatrale  would  Impoao  a  moroly  nocninal  fine.  Sir 
John  Bridire  finto  the  company  In.  and  ceet«  In  reipect  ol  eaoli  Of 
the  nil  catria{;ee. 

Town  R«nuo  and  Klooirlo  LlKhtlng.  — An  intoreattng  exhibi- 
tion i«  now  beliiK»howoat  Halifax  fat  thepurnoaeofdomonatratins 
tho  feiwibiliiy  ol  geoeratiw  aieatn  (or  electrie  lighting,  oic,  wiiii 
aahbio  refuse  «Jt  Uieonly  fnet.  The  inelallaUon,  approztmBte  to 
tho  Korthem  Engineering  Compony,  Limited,  HarklMen.Uno, 
oonaiata  ol  Urot'a  expanding -Hoe  atcKm  genemtors  (twv-lamaaad) 
capable  of  giving  300  b.p.  when  town  rtrinao  ii  bacnt.  Tbe  eloc- 
Irical  |iUnt  comprlnte  a  jmwerful  Panrao*  turbo  electric  genemtofi 
wbich  onergiaeaa  learch  light  ot  ^,VWa.p..  and  a  full  complemeal 
of  arc  lampa.  It  ia  claimed  thai  tlieee  etoam  eeneratora,  init^ul 
of  aimply  deetroying  the  tufiue,  utiliM  it  to  the  fulleet  advantaga 
by  turning  it  inui  >t4Am  which  can  bo  ui«d  for  a  variety  of  par- 
poaea  Tliia  exhibition  will  prove  not  only  intereetiuK  eat  alM 
that  It  IS  poariblo  to  produce  in  any  city  tbe  electric  Ggbt  at  * 
low  cost  by  ejmply  buminj;  rubbiah. 

■Insare'a  rroneh  Copper  Company.  —  The  creditor*  asd 
aharoholdora  of  Etmoro'a  French  Patoat  Copper  UepOaitil^C 
Comiiany,  I.iimlIod,  met  on  Tuoaday  at  tho  Ilolbctfn  Roetaoranb 
before  Ht.  C.  J.  Stowait,  oIKclal  receiver.  Mr.  J.  H. 
Ihiriaan,  tlie  leoeivor  tor  the  debenture  -  holders,  reported 
that  the  projwrly  <oxcepttuir  the  BeUegarde  Und  and  tbe 
Undnn  awicu)  hnd  boon  aold  for  £8,800  fai  oasb,  MO,IXIO 
III  lirat  mortgage  French  obllgMlona,  and  A.OOO  tooadera' nharea. 
f''iirltior,  that  a  echeme  wa«  boiTiKHrrnntEed  whereby  thedabeotaro- 
holder*  would  accept  jMiymunt  in  tho  Froncli  obllgatlona :  tAo 
claim  of  the  Foreign  anil  Colonial  Company  [wbo  ware  the  jvo- 
moter*  of  the  French  comiiany]  would  b«  doforml :  ^tnd  the  proeont 
umwoarod  creditorn  waold  become  entitled  to  the  lirst  mortKnga 
debenturoa  of  the  tcau«cltatod  company.  Tho  ('hairtnan  pointM 
out  that  the  ConiMUiy  oipended  £3'J0,1i'itii  for  tho  patcata  and 
<i|ion  tho  work*,  and  yet  tbe  l>e«t  oflor  thatcoald  now  beofalMuad 
waa  £7^,600,  to  be  paid  in  coah  obllgntlona  and  fonnden'  (haraa. 
Erentually,  the  muetinji^  were  adjournal  to  enable  the  aehenw  10 
bo  linitlly  loitlciJ  add  submitted, 

Eleotrle  Llxlittas  Katloea.— Tlie  [ollawtni:  la  a  liat  oi  the  apfdt- 
oatioiii>  luiulo  to  tliu  ISoHid  of  Trade  for  tho  onaulng  eoaalon  : 
Aberdare  Bleetrio  Llcbtioi,'  (P.O.)  :  Bolfoiil  Klociric  Lighting 
(P.O.)j  Birmingham  Electric  Lighting  and  Power  (P.O.);  flriiton 
Electric  Lighting  (P.O  ) ;  Barrow  in. Furnoaa  Corporntion  Electric 
LighlinK  (P.O.) !  Chopping  VVyoomb  Coriioration  Electric  light- 
ing (P.O.):  Camborwoll  Electric  Llichtintt  (P.O.);  Cbelmabrd 
Rloctric  I.ightiiiK  (P.O.):  Cbcatorll old  Electric  Ltahting  (P.O.): 
ColllorMarr  Mvwa  Sldn  Klootnc  l.ltfhLing  (P.O.):  (Vyatal  Palaoe 
IHetrid  ElMtriu  l-iuhting  I'.O.)  :  CoijurHtion  of  Clonoitl  Electrio 
Lighting  (P.O.):  Uuildfurd  f^leatriu  Li);hling  (PO);  Grimsby 
Klootric  Lighting  (P.O.):  Harrow  Electric  Lighting  (P.O.I  i 
l.ynton  Local  Boanl  Electric  Lighting  (I'.O.) :  Monmoutti  Eloctrio 
Lighting  lP.O.);  Oaweatry  Eloctrie  Supply:  Ponnth  Elcotrlo 
Lighting  (P.O.;:  Plymouth  rorixiratlon  Rloctrlc  Lighting  (P.O.  J-, 
Su  Auetell  Eloctiw  Liahtlng  (P.O  ):  .Swhiimh  Eluctric  LightinR 
jP.O,):  Sbr«w*bury  Eleoinu  Lighring  (P.O  ):  Stirling  ifleotriD 
Lighting  (P.O.):  VVakeQekl  Corporation  Electric  Lighting  (P.O.)) 
Wost  Hartlepool  Electric  Lighting  (P.O.);  Veadon  Bleotric 
Lighting  iP.O. J. 

Saahmptoy  Froeeodloga,— At  the  Nottingham  Eaakmptcy 
Court  tbe  OHM  of  Mr.  William  Andrews,  eleccriciaii,  lately  carry- 
ing on  buaineoa  at  llli.  Hunger  HiU-road,  Nottingham,  wa« ooa* 
aidered  laat  week.  Ur,  Beriyman  ap|>carcd  for  the  debtor,  llie 
OfSdal  Receiver  Mud  the  examination  had  boon  adjourned  from  a 
previous  l^iart  in  order  that  the  dohto'  might  deliver  aa  aooonnb 
to  tlie  tru«t«eaf  ilie  rnotioy  oxpendcl  by  bim  during  the  ISntontb* 
preceding  the  39th  iif  September,  the  lUte  ot  tbe  reodri^  cinler. 
The  debtor  had  rendered  an  account,  but  it  waa  not  regarded  by 
tbe  traotee  and  UmaeU  aa  being  aatiafoclorv.  It  wont  very  far 
from  accounting  for  the  mun  of  £900  wbioli  he  admitted  nt  lii* 
examination  he  bad  rooelTed  wfthia  a  period  of  two  yeara,  bo 
believed,  from  the  Ume  of  hi*  bankruptcy.  It  waa  lobeobeerretl, 
however,  that  the  debtor  had  not  kept  any  hooka,  and  tbora 
•eemed  no  jHobabllilv  of  being  able  to  obtain  from  him  any 
accoanl  which  woohj  be  more  uMntto  than  the  one  before  Ihem, 
Therefore,  the  tniatoe  waa  dispaaod,  and  be  (the  official  raeeivar) 
was   of  tho  Muno  opinion,   to  ol^   no   ohtoctkui   to  the  debtor 
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_    hk   oiunliMlion.     Tha   siamlmttoo    wu   bb«n  eloatd, 

!  tmlnj;  allowed  to  (ion. 

Bt  Of  SiMtno  UsM  CoBiMLBiM.— At  A  niwUoc  o< 
tbeCibyof  LomJoii  I'liioii  on  "nMdft^,  Mr.  Klwict  drew  atMaUon 
to  thoaloctric  ll^liUtig  com paoica  within  tlio  CUy  imd  u  ta  their 
nMomnent.  It  sppeu«d  Ifaiab  thoro  v«to  sevontl  of  these  oampanioB 
niirTjrlni;  on  busLosiB  in  diOBroot  parte  of  London,  but  what  mote 
liaaiadintcly  concerned  that  Board  nud  whnt  ho  wiihed  to  know 
tfM  wbetbor  the  Anwwimenli  Committee  at  the  City  of  Ixiiidon 
Union  had  proeeodttd  to  aaraes  tiie  electric  lichtlnij  coinpanle* 
witliin  the  boonda  or  ataa  of  the  City  T  Maiiy  6t  lliu  trwler*  and 
ahopkeepara  ware  complAfnini;  of  hnvini;  lo  piiy  sucii  hmvy 
mtea,  and  lie  did  not  aee  why.  if  any  te'enuc  conltl  be  oblKined 
from  these  eomp&nio*.  they  ■hould  be  aUoir«d  t«  go  aoot 
free,  sod  the  tuwnci  thoy  tooK  «i)fnininco  of  the  preaenee  and 
oxiatVDoe  of  those  bod ioa  in  thnir  mirlnt,  nod  at  thcKnoto  time  made 
Mi«m  contribute  thnIr  iiuota  to  Uie  C'lty  rataa,  the  belt«r  It  would 
bo  for  the  imroolilnl  eiohaqaar  B«d  for  nlleriatlnc  the  burden  0(i 
thealrcndy  heavily  proMOu  ratepayers.  Mr.  (Me1l,w  chairman  of 
the  AaaesmieBt  Uonunittee,  aMured  Mr.  Kienck  that  the  subject 
to  whleh  he  had  called  attention  wu  rrcoiTint;  sttcntion. 

Aotlas  racardloc  BlUa  ef  KzehuiEa.— An  action  woa  deoidol 
in  the  l.ord  Mayor."  Court  on  the  lit  inst .  in  which  Mr.  frank 
Urob  imughb  to  recover  from  Mr.  M.  Croenhill,  an  oloctrictd 
engineer,  of  JMaoiiion  Ilonw-ohambora,  the  nim  of  £23,  the  balnncn 
of  principal  aUoKod  to  be  due  upon  two  bllU  ol  cichantcc  (or  £'2A 
and  £1 1  roapoctiTOly,  and  the  oo«t«  of  a  Judgment  |i«id   by   the 

SUiintitr  in  reapect  of  tha  eaJd  billi,  Mr.  Moeea  (in«lruot«d  by 
Ir.  Emanuel]  was  counm)  for  the  plaintitT.  and  Mr.  Hturfcena 
Itnutructed  by  Mr.  Edwatda)  for  the  defendant.  The  bilU  wore 
drawn  by  the  dotondiuit  nod  acooptod  by  the  plaintiff,  nnd  wore 
dl«oount«d  by  a  bill  discounter  nnniod  Talbot.  Mr.  Tnlbot  aubao- 
([uently  imed  tha  plaintiff  and  defendant  on  tlio  billn.  and  obUlnad 
a  joint  judEmont  aftalnat  then,  which  hod  boon  aatUtlad  by  tha 
plaintiff.  Now  the  plaintiff  «ouf;fat  lo  reooTer  from  tha  drawer  hU 
contribntlon  of  tha  total  eipenaa.  The  defendant  declined  to 
pay,  Hretly,  beoauae  there  had  been  no  notice  of  dishonour,  and, 
aeOOndly,  Mosuae  the  bills  wore  dmirn  for  the  accuinmodattOD  of 
the  eeeeptor,  who  received  the  whole  of  the  money  tua  the  cbM|toe 
for  dIacoantJnf;>  The  jury  found  (or  the  ptaintilT,  for  whom 
JadOment  woa  entered,  aubject  to  a  relercncw  of  tho  R)(ura»  to  the 

Worklncton.— In  a  communication  to  a  Wcat  Camborland  paper 
on  the  «ubjoot  of  water  pownr,  Mr.  F.  Frceaton  aaya :  "  It  la  a 
well-known  fact  that  our  River  Derwonti*  one  of  the  i|uiok#at 
Sowing  rivRra  in  Rnnland.  And  why  allow  her  lo  dclivur  all  hor 
power  Into  the  mighty  ocean  without  dolus  *uuiolbing   for  her 

Kardian  7  Now  jiut  let  ma  point  oat  one  place  whore  a  Dtart  cnn 
madu  SB  a  foundation  for  onr  noble  river  to  holp  ua^aay.  the 
initlfMld  of  Workineton.  Now  for  the  work  and  awtribatlon  of 
power.  Fnt  lay  down  vory  fioworfiil  turbine*  In  order  lo  giiD  the 
river  a  chance.  Hay  ■ii  at  4, INK)  h.p.  each.  Connect  ihaee  turblnos 
to  very  nowcrf  iil  al  torn  at  in  (■-current  dyoamoe.  Thb  powar  muat 
noiv  he  dintribntoil  in  order  lo  benolit  everybody.  Leeit  vlectric 
cabtei>^un<!ergroun<t  and  orerhaad  —to  adjoining  townn  and 
vlllogta,  ateelworkn.  ironworks  and  tactorica,  railway  and  tram- 
ways, Mwmilla  and  flour  mill*,  brlckworka  and  coUlorina,  fami- 
bounea  and  dwollintc.houan,  main  itr^nu  and  turnpike*.  Than 
thoto  who  want  light  will  ^t  It  at  a  ohoapnr  rale  than  gaa.  Then 
there  ahall  be  better  healtli  and  luoie  atrooKth  aiiid  prosperity.  I 
may  mention  that  electricity  liaa  'levulo[jo<l  to  tar  even  now  tlint 
tho  people  of  ^V'o^kl^(■lon  n  wl  oot  f«ar  a  triul.  Lei  ue  make  the 
|iublic  at  lorKo  uiidenund  that  there  iiaumeone  wilUnc  to  pat  hia 
ahoulder  to  the  wheal  in  order  to  tetive  matters  in  Worktn|[tan." 
OerOBiiy.— The  ElecUic  Licht  Committee  of  the  Town  Cooncll 
hate  preoeoled  a  report  to  the  Council  statinK  Ihat  they  had  called 
in  Mr.  A.  H.  I'reooo.  of  Wutmimtn.  to  ail\-iic  them,  and  «ub- 
nittad  to  him  tho  londoni  of  tho  Bmih  Bloctricol  EnglnaerioK 
(Company,  Limited,  an<I  Moeor*.  Hammond  and  (.'o.  wltli  John 
Fowler  and  Co.  (Leeda),  Litoitod.  Mr.  Preece  re(>ort«d  that,  after 
raahlaf^oarlAio  additions  to  and  deduotiona  from  the  Ii>iidor>.  in 
onler  to  reduce  them  to  a  common  boaiii,  thatot  MesorF.  Ifommond 
and  Fowler  won  the  lower  by  £378.  and  ho  recommended  ita 
aeoept«nce,  mbiecl  to  certain  small  modilicatiani  lo  which  Mnan-a. 
Hammond  and  Fowler  have  uciwxL.  Mr.  Proccc  alao  Focom mended 
that,  for  the  pur[HiM!  of  •upplyInK  ciirmnl  at  uiaf-a  of  llifht  load  a 
■mall  ptnnt  (if  lAkitowatt  capacity  should  1)0  iiddei)  to  the  e(|uij)' 
mnnt  of  tho  *iAtliin,  The  oommittea  reoeivnl  nn  otfwr  from  Xr. 
Kutici  t  H.'immood,  aMOoistod  with  Messrs.  I'owler  in  this  mattor, 
to  rvliro  from  the  oootrMrt  lo  act  an  consulUnK  on|{ine«r  to  the 
Corporation,  at  a  comroiaion  of  5  per  cent.,  the  contract  bdaK 
plaoad  wttb  Meaam.  Fowlo-  and  ('o.  at  S  per  oont.  UmH  than  the 
tigiiro  DMMd  In  the  tender.  To  thli  Moaara.  Fowler  are  ready  to 
•una.  Tha  oommlttoe  rooommend  tliat  thie  arraoKement  be 
canted  out.  Tha  oommiltaa  MeoordUigly  raoommeod  tbat  the 
t«nder  of  UaHta.  Fowler  be  aeoeplad,  subjeot  to  their  «>it«rtai 
Into  a  proper  oonttaet.  and  guarantnnng  the  ofhcioDoy  of  tha 
iranantrng  ptaat  to  be  not  leas  Chan  75  per  cent,  at  full  load. 
The  areeqrtaace  will  alao  bo  subject  to  tho  sanctioa  of  tha  Local 
Government  Board  to  tho  nooeantry  loan.  The  amount  of  Lbe 
teodier  aa  11  atanda  ii  j:)f,tM3.  0*.  To  thia  muat  be  added  the  oost 
of  treneUnic  th*  irtraaM,  and  of  tha  amall  plant  above  menbfooed. 
about  £l,0(W  to  «1L  Tbera  are  alao  tha  imrohaae  money  ot  the 
■Ita.  tha  oust  ot  baildingH,  and  the  www  of  the  clerk  of  tho  worka. 
Whtia  not  anticipating  that  tho  esUmata  of  £lS.UOa  will  b<i  oi. 
oaeded.  the  commitise  recommend  that  application  bo  made  for 
•anctloo  to  a  loan  of  1.'3>,UI)0. 

UsktlnB  of  ttmrma.  —The  princiiiol  bnalneM  at  the  lost  mootiiifg 
of  the  To«-n  Commissioners  was  the  rninMorrtlnii  oS  tondar*  for 


the  IlRhUog  el  die  town.  The  Ch^rmon  statad  Uiat  they  h»d 
raoeived  two  tanden— one  from  the  electric  Iif;ht  company  (the 
pressnt  contractor*),  and  the  otiior  from  the  gim  company.  Ho 
would  call  on  the  cJerk  to  read  the  tondors,  and  It  was  fortlui 
Hoard  to  docide  In  the  matter.  Tha  clerk  then  read  the  tender 
and  «nocifinaiion  of  the  electric  comjwnv.  in  which  they  oflerad  to 
li|fht  the  town  wiih  II  arc  kmps  of  I.^XIc.p.at  XII  eocA  per 
■ntium,  all  incandetcont  lamps  of  32  c.p.  £4  «*oh  per 
annum,  tilt  ineandaecaot  lamp*  IK  cp.  at  £2  coeh  per  annum 
for  tho  term  of  three  yoam  from  Aug-ual  I,  IHM,  from 
do^  till  midnitiht  in  cfry  day,  from  Au^st  I  tlU  the  la«b 
day  of  the  luccoodin)*  April,  except  that  no  public  lii(lillne  shall 
be  r«iiiirod  for  throe  days  before  and  two  days  aficr  tha  fulfmoon 
in  cncli  month.  In  tho  OTOnt  ot  auy  failure  ol  tho  lighUuft  of  tho 
town,  the  contractor  will  forfeit.  In  oaeb  instanco,  a  aum  eqosJ  to 
theooet  ot  lifchtiK);  during  the  aald  period  of  failure,  eatoulatad  at 
the  price  set  out.  Tho  electric  company  were  ol  opinioB  that  the 
Cominissloncm  miKlit  (to  well  lo  punhaM  tha  atoetrlc  light 
insballatioo.  spreodinx  the  payment  over  a  term  of  year*.  The 
lender  ol  the  olectric  company  wa»  considured  a  very  fair  on«  by  the 
majority  of  tho  CommlMlooora.  Tho  dork  drew  tho  attention  ot 
the  Boatd  to  the  fact  that  the  electric  company  qooted  at  so  much 
per  annom.  and,  perhaps,  they  would  maU  an  allowanoe  for  the 
three  month*  tliat  they  would  not  be  rmuirad  to  lljlht.  Mr. 
Fullerbon  and  Mr.  U'tjuillan  agroed  with  tlie  dark.  The  clork 
then  road  the  tender  of  the  i^  company.  Tlie  majority  ol  tlio 
Hoard  wore  of  opinion  that  it  would  bo  well  to  have  a  ohsar  under- 
BUindini;  with  tho  oloctiic 'company  with  roffaKl  to  their  prioo 
balore  deeidiat:  in  the  nutter.  The  ()a««tion  woa  allowed  to  lie 
over  till  the  next  meeting. 

UCbUncaf  BnBdoB.— Mr.  Wm.  Foley  moved,  and  Mr,  J.  Kurke 
■econded,  a  rcaolotion,  at  a  meeting  laat  week  of  the  Town  Com- 
■ttlatlononi,  to  tho  eSecc  that  Mr.  T.  Soantnn.  lotiritor.  should  take 
•lepelooppoae  the  Bandon  Electric  LiRhMnif  ('ompany,  Limited, 
in  obtainioea  pra\'l«lonaI  order.  Mr.  Foloy  laid  the  promolois  of 
the  ctaetrio^lRbt  oomiiany  wore  Invited  lo  maho  their  caao  boforo 
that  Board  on  three  or  four  ocroaiona,  and  alM  before  the  rate- 


payer" at  the  public  ntteling  in  tho  Town  Hall,  hut  had  refused. 
Mr,  .Sherlock  laid  lie  hiwJ  no  doubt  that  tf  met  in  n  fair  njii 
that    Board    thoy  [tho  electric  lighting   company)  would    [ 
their  debenture*   of  £1.700,   and   tho  offcct  of  that  would  ho  lo 
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reduce  the  town  rato.  Ho  (Mr.  Foley)  did  not  know  what  wa* 
meaot  by  their  meeting  them  In  a  fair  spirit  a(t«r  their  repeated 
invitation  to  come  before  them  and  show  how  their  projuct  could 
benelil  anybody  but  theinselies,  uitopt  It  wmi  that  they  should 
band  over  to  their  lender  mercy,  without  <|iicBtion.  the  intoroste 
of  tlio  townapeople  and  rate[<ByerB  that  they  wore  sent  there  to 
preserve     Next  year,  whan  they  would  bs  under  the  Towns  (m- 

SirovBmert  Act,  tlitry  coul'l  borrow  money  for  lh»  piirpoim,  nnd  tho 
toord  ol  Trade,  thuy  (the  CommlssHonera)  being  a  local  authority, 
would  give  them  the  neocesary  provintonal  order  tor  tha 
asking.  The  price  charged  far  the  olBClric  light  in  KilUmay 
wo*  about  equal  lo  As.  per  l.OUO  cubic  feet  for  )[*•, 
Thoro  w-a*  a  further  rooMui  why  they  ahoubi  not  hMid  orer  oonWel 
of  tho  lighiingjof  the  town  to  MaMra.  AlUnan,  tliO  promolareid  tlio 
new  company,  to  be  found  in  tha  daogar  there  was  to  the  proa- 
perity  ot  muill  toivns  ot  lending  lirm*  moniqmliaing  •vetytfitng. 
In  view  ot  the  ci>nM(|aonoM  lo  the  town  of  the  bold  Uie  promobata 
of  tho  electric  company  hare  over  its  dostiniea,  it  waa  tbalr  (tha 
Commiasjoncrs')  plain  and  boundon  duty  to  prorttit  a  ainKlo  addl- 
ticiiiil  twl't  boiiie  given  to  tbo  vice.  It  wa*  no  wonder  Mat  ttiay 
found  niiionjcst  the  objects  for  which  the  electric  oompaay  waa 
twlablishud,  one  to  proinolo  another  company  to  purohaee  them* 
selves  and  thuir  liabUillea.     The  reeolutiuo  was  passed. 

LIxbUNK  M  KeBalnctoffl.^The  HlKhwaj-s  C'Ommitteu  ol  the 
London  County  C'Ouiicil  roiiorted  on  Tuesday  that  tht  Board  of 
Trade  has,  upon  the  applicntion  ol  the  undertoketB,  revoked  |io 
much  of  the  Houic  lo-Uouie  Envotric  Light  Si^pply  Order,  IRMS,  *• 
roIaicH  to  the  aroa  ol  supply  siiecificd  in  parnKraph  (h)  ol  the  Arab 
•chedale  to  the  order,  no  application  for  the  mpply  o(  electricity 
having  been  received  from  occupier*  or  owner*  of  any  premisee 
wllhin  the  area.  Tlio  aroii  referred  to  la  Hitunted  in  the  north  and 
north'Woat  twrtlnn  of  tho  parish  of  Kendluglou.  The  same  com - 
mittoo  reportod  Ihnt  they  hod  rtoiisidered  a  notioe  from  the  IIouk- 
to  House  Electric  Light  Supply  Company  of  intention  to  lay 
mains  in  Collinuhum 'gardens  from  Etramnam-gardona  to  (.'ourttldif- 
eordons.  Both  high  and  low  lonsion  maina  are  propoacd  to 
be  usoil,  and  tho  commii.too  thought  that  (n  tha  Inloretta 
ot  public  aafoly  the  former  should  be  laid  at  a  lower 
level  UiMi  the  latter.  Tbay  therefore  roi-ommcnd  that  the 
■anotion  of  the  Council  be  giveo  lo  the  works  referred  to 
in  the  notice  upon  condition  that  the  company  do  give  two  days* 
notice  to  the  C.oancil'a  chid  engineer  before  commencinet^oworlt: 
that  tho  lutliM  be  laid  under  tho  footway*  wherOTar  It  to  found 
tiraotlcabla  W  do  so  i  that  thu  low-ianalon  main*  be  placed  Mo. 
bdow  tho  anderatde  of  the  ijavlng,  and  tfaoaa  of  higb-Unaioti  at 
leaal  a  loot  tower ;  that  no  pipe*  of  larger  diameter  tlnn  tin.  bo 
used  i  that  the  atraet  bo«e*  lie  of  tbe  pattom  approved  bv  tb« 
Cbuncll  1  and  that  aa  an  addliioosl  precantion  ogolnat  accident 
through  defective  insulation  of  the  mains,  each  of  the  street  boxa* 
bo  provided  with  on  toner  as  well  as  an  outer  cover,  the  two 
Insulated  from  each  other  oa  for  aa  practicable,  and  that  the  onler 
cover  be  eiKclentlv  conneoted  to  «*ith.  The  saoie  oomminea 
reported  Untt  the  KensloKtonand  KnlgbtsbridgeEleotrioLiflitin){ 
Compaoy  had  mbmitled lor  approval  a  design  for  eenioe  booaa  to 
be  placed  under  the  carriagcBays  for  luo  to  cosoa  where  it  to 
impaadbla  to  lay  tho  mains  under  Uio  pavomont.  The  desim 
anpeoM  to  bo  *atiafactoiy  except  a*  reganu  the  oovar-plate,  which 
tM  ooduoKtM  thought  should  be  sotoawhaB  (tttngUMnect.    They 
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reoomoMncled  Ikkt  Uie  Coanoil  ^>MO<ra  tlivdtiigB,  on  condition 
th&i  pToritaoD  be  made  for  Mrw^tMnlnK  Um  oorer-pUta  to  the 
Mtntaclion  of  tbt  Codndr*  ODjclBMr. 

UxkU>K  M  HarapatMd  — The  Kinuico  CommiU«e  ol  the 
London  l^dunty  Couucil  on  TaevJay  reportod  th»t  Ihoy  h«d  eoo- 
iiclorod  th«  apiilieatLOn  [rom  the  HtmptUiad  Voilrj  tor  tha  loon  of 
£2&,i)00  (or  etectnc  lighting  puriioina.  The  Vwmt  propoaed  to 
pro(iii»  «  •j'M«m  of  •leccne  li^htine  (or  ibe  parub,  and  u  k 
MinmaneaBMBttaet«olonUndb«)oi«iOKU>  them  iniho  Finchlpj- 
nad  tbo  nwcbiiiery  uid  appltenoM  for  an  inaUllation  for  tliat  p*n 
of  tiw  paruti.  both  (or  iHiblie  nnd  priv>U«  patpotem.  Tho  Vmtry 
bad  milmlttAd  an  Mlioutte  for  tbo  mnchloenr  and  plant  rmulnd. 
which  amonnM)  to  210.000  modo  ap  tui  folloir*:  BoUon  and 
aooatnoriM.  £^,040;  pipe  work,  £1,070  ;  «l«am-«nKin«a  and 
dyMtno*  for  priTat«  Ughtinfc,  £A,3;i),  and  pnblio  liKhluiff,  £710 : 
•witckboanli,  JC72D ;  mami  for  privuM  lighting.  jM.79>.  sod  public 
UshtiaK.  £110:  arclampaand  po«la,  £TuO:  aud  tmufomiar  nub. 
fttona.  £1.CO0.  It  appaarod  that  aoriM  of  Iha  propowd  maliM 
warn  to  b«  placad  In  the  Ftnobley-road.  which  li  ono  ol  th«  du- 
tarnplliwl  roads,  towarda  Iho  roainl«oano«  of  which  the  Council  hai 
to  oontHbul*,  aud  boforo  tnlortoranoo  th«r«wfth  th«  Vestry  nhoald 
obtain  Iho  lanction  of  tbo  Coandl.  Tliio  baa  nob jr«t  been  applied 
lor.  but  aa  at  preaont  the  Vwiiv  required  only  £A,000  to  pay  the 
eontraeUwa  on  account  of  work  iuoo.  the  committoo  nxiominendad  : 
"  That,  lubjocl  to  tfco  Council  heieaftar  spriag  lt«  written  content 
uuder  m»I  io  the  borTOwinK,  and  (iibjoct  to  nil  neowKuy  coneenta 
and  avldono*  being  (amiabed  to  the  ntlafactloo  ol  the  tolioitor  of 
ttie  CouTit'il,  the  ajipUoation  of  tho  VaMry  of  flampatead.  tor  a 
loan  of  £^,roO  toward*  defrayin|;  the  coat  of  providioff  an  alMtric 
light  inatollation  in  tho  Finchley-road  for  nao  in  the  pariah,  bo 
graatod,  to  the  extent  of  £5,000,  on  conditioa  that  tho  loan  bo 
taken  np  at  once,  Inl«re«l  being  chnrvod  theroon  at  tlia  rale  of 
£%  10a,  per  cant,  per  ■nnum.  payablo  quarterly  on  the  let  ^ 
Jannary,  Aj)rll,  July,  nnd  Oclobor  la  each  year,  and  the  principa] 
beinr  repaid  by  equal  annual  InttaJneoU  on  eacb  lab  October 
witUa  »  period  of  30  year*  ;  tbal  U  be  referred  to  the  Mlidtor  to 
leka  tfae  necoMkry  maaaurea  for  ecmplettng  tho  loan,  and  that  the 
amannt  be  advanced  out  of  the  CVmaolidatod  Loan*  Fund."  The 
OouncD  adopted  thii  r«c«mme<idatioa. 

CTwhaetBrJ.— The  Lighting  Committee  repotted,  slameotinK 
ol  the  Tomi  Coumeil  Ujii  weak,  that  they  hod  conaidorod  an  order 
fttaa  tho  Board  of  Trade  with  reference  to  the  plncii4>  of  electric 
^gfat  wlraa  under  ground.  They  reoommonded  that  the  wir«a  iu 
fflgb-atreet,  Duke-etreet,  Tindal-atreet,  and  KIng-etraat,  as  far  as 
the  aotnnce  to  Mosan.  U'oU's  and  Perry's  timber-yard,  ibould  be 
phioed  underground,  but  that  In  tho  remaining  part  of  Kin); 
■treet,  Houlabem-atroct,  anil  Atichor-striMl  tho  ordor  of  tho  Board 
of  IVade  as  lo  plaoio)-  the  wires  nndergroand  abould  not  be 
•oforved.  They  recommondcd  thn  Council  to  accept  the  o^r 
of  the  electric  tightias  company  to  renew  (Jie  contract  for  lighting 
the  pablio  lamps  at  thaeipU^tiOD  of  the  preaant  contract  upon 
the  aame  t«rmii  and  conditions  as  at  present  exiitod.  The  com- 
iaitt«e  farther  loported  that  they  had  coaiidorod  tho  provlalonat 
order  for  which  the  lighting  compony  wore  applying  to  the  Board 
of  Trade.  The  order,  if  i^nLntcd.  would  omgiower  Messrs:  Cronip- 
too  and  Co.  to  supply  electricity  m  Oholmnford  for  42  veara,  and 
to  charge  tor  every  amount  up  to  'iO  unila  13>.4d..anil  for  e«oh 
unit  ofto  20  units  )id.  The  caiumittea  suw  no  objection  to  the 
order,  provided  the  prloa  oharxed  to  conaumere  wa«  roduoad  from 
8d.  to  0^  lor  even  unit  over  dl  units,  and  provided  ttia  coni' 
V^J  g"*  •■)  ondertaking  that  thty  would  allow  a  ditoouot 
ol  id.  on  ercry  unit  over  20  unfta  11  the  money  waa  paid 
witihin  a  mooUt  after  daliveiy,  and  provided  a  oluuse  was  inserted 
giviuft  the  Coundl  the  option  of  purchiwiug  the  undertaking  ut 
Ue  end  oi  21  or  .^1  ynora  by  valuation.  Tho  adoption  of  the  report 
WM  proposed  by  Mr.  Brilton,  and  aeconded  by  Ur.  Osbom. 
Alderman  Chaacollor  strongly  objected  to  tho  propoml  to  iHva  the 
Itthtlag  eompany  the  monopoly  of  supplying  tho  electa h;  light  (or 
tiT  year*.  H«  pnopoaied  a>  xa  nmnndniont  that  the  matter  be 
referral  back  to  the  Ughllnt;  Committee  for  further  oonaideratiun, 
Alderman  Morion  said  tho  jirnv-lfiiunul  order  would  nut  prevent  the 
Owpomtian  fiom  erecting  iilant  o(  their  own  at  any  time,  or  (rom 
■nnvUbig  their  contract  for  the  lighting  of  the  town.  If  the 
Ootporatlon  wero  bound  to  hm-e  the  town  tigbtod  by  Messn. 
Oomplonand  Co.  for 42 j-oars, thenitwouidbecomeaveryaorioua 
matter  lor  consideration.  AUUsman  Dnffleld  sitld  they  wore  asked 
upcn  the  mere  preaontatlon  of  a  report  from  a  portion  of  the 
Unmcil,  witbout  their  hnvlnn;  any  opportunity  of  going  into  the 
detaOa  of  the  question  or  of  nndorstanding  it,  to  b^nd  the 
borough  (or  42  yaara.  I(  they  did  that  they  would  not  be  acting 
as  wmc,  biislneOT-llke  men.  After  further  diicuuiaa,  itwasngroBd 
that  the  whole  iiuestjou  should  bo  oomidorod  in  committee  by  the 
whole  Council.  The  Town  (.'ouncll  have  aoaled  the  oontnct  with 
Mr.  T.  U.  ?.  Dennis  to  &x  oloclrlc  6r«-a]Ana  cells  at  tha  flremeu's 
bonsea. 

SxUbitere  at  the  SmlUUtold  Clab  Shew.— Among  tho 
exhibitors  at  the  Cattle  Show,  which  oloses  t^^lay,  at  the  Itoyal 
AgricuHur&I  Ilall,  Ulington,  N.,  are  the  lollowlag :  Measra.  Kobey 
and  Co.  of  Llooobi,  have  oo  view  nortabla  eaguiae,  a  compound 
•ngLne  and  loeoiDoUni  boUer  mmbloed,  lonR-etroke  horizontal 
find  eogtae,  aod  a  blgfa-meed  rertioal  eagiae  &  dectrio  lighting 
fa  milk,  ractoriea.  ete.  tlue  enirine  b  apodalhr  anitablo  where 
great  power  ia  required  in  n  niaii  apaoa.  It  b  deaifrnod  to  work 
with  a  bigb  eteam  prcHun,  and  may  be  armngod  lo  run  at  such  a 
apaed  as  may  be  found  most  suitable  (or  the  work  it  has  to  do. 
When  used  for  electric  lighting  it  is  mounted  on  a  oast-iron  base- 
plate, ibe  other  and  of  which  ceriioi  Hx  dynamo.  The  baso-phUo 
la  urovided  with  lnjn  and  adjusting  wrews,  so  that  Uie  drliing- 
A«A  eao  be  l^bteaaa  without  stopping  the  mocUnor]-.     There  aro 


alao  shown  an  improved  vortiual  engine,  fitted  with  high-ap«ed 
eqnililMiuin  govonior,  suitable  for  driving  corn  miUa  and  ban 
maehtnery,  and  a  Roboy  boriioniAl  fixed  oU-engine.  This  worka 
on  the  "  Ouo  "  cycles  and  1*  moantod  on  a  auilable  baae-plale^ 
containing  a  cbanber  capable  ol  holding  a  week's  sapply  of 
petroleum  (or  workiajc  the  engioeL  The  oil  used  can  be  the 
ordinary  unrefined  heavy  palroleam,  whicb  la  aald  not 
to  coat  more  than  Jd.  per  brake-horee  P'^**'  P*'  i'Oiir. 
At  the  stand  of  Mosara.  W.  H.  WiUcoi  and  Co  .  of  Suuthwark- 
atrooc,  S.E-,  isadisplay  of  general  cnfiin seta* stores.  Tbare  lea 
collection  of  best  quality  hai^  sewn  leather  belting.  aiMl  o(  patent 
cork -core  iia«kiii0,  whi^  la  K)>«cinl[y  ndnptod  for  hydraulic  pur- 
)Maas.  Other  axliibite  couiprl«a  the  unusl  stock  pwAinKB— via., 
self-lubricativa  eoapttone,  rod  lead  rope  for  jolnta.  Sax  and  bamp 
gasket,  aabesUM  in  various  shapea  and  aixes,  indiarubber  Talvaa, 
sheet,  and  waihem,  suction  and  delivery  hose,  ete.  A  Rmeiallty 
ia  the  comiuui)'*  cylinder  oil.  aod  a  good  oaaoTttnent  ia  also  made 
o(  general  lubricating  oiU.  Tliere  i*  shown  for  tho  first  time  the 
P»nborttiy  |Mtent  Injector.  This  obtained  a  modal  at  the  Chioiwo 
Kihibition,  The  rarriugdon  patent  pump  ia  alao  oa  view,  ana  a 
good  general  display  is  made  M  enfrineers'  tandjiea,  and)  aa  eottoa 
waste,  sto^in-enginu  Tittings  and  DoUor  mountings,  lubricator*, 
oaage  ghuaee.  screwing  tackle.  portAhlo  forges,  grindatooaa,  eto. 
The  Britannia  Comimny,  nf  Ijondon  and  Colcheater,  ahow  a  S-fa.pi. 
petroleum  entflnc  of  tho  Rants  type,  (or  which  thoy  have  acqatred 
the  aol*  right  of  muniifaolnrln^.  This  enelne  is  opamtod  by 
common  i>etrol«uni  lamp  oiL  and  it  la  claimed  that  It  u  spacjally 
adapted  for  pumping  and  •leolde  light  purpoata.  There  are  alao 
to  be  found  at  this  stand  a  nogle-geared  milling  machine  tor  the 
nso  of  cntiinecrs.  brase-fiDlahera,  etc,  and  a  powerful  shaping 
machine.  Sarnal  tjpim  d  gaa-ongiaoa,  exhibitM  by  otber  firms, 
are  *hown  in  operation,  aomo  of  them  driving  dynamos  for  are  and 
inoandeeoent  llghUng, 

LlffhtlBB  of  Dewsbnrr-— The  work  of  laying  the  mains  is  being 
ciecuicd  by  ^lessrs.  Siomcns  Bros,  and  Co.,  who  are  currying  it 
out  under  contract  with  tho  Cotpomtlon.  The  Oirporution  took 
In  the  early  stagta  of  tho  projoct  the  advice  of  Mr.  W.  H.  I'rooce, 
and  the  syalem  about  to  be  onopled  Is  one  he  rocommondod.  The 
electricity  works  wilt  occupy  tlie  site  of  tho  old  gasworks  io 
Brad  ford -rund.  The  cammiiUw,  which  has  the  management  of  the 
gasworks  as  welt  as  of  the  electric  lighting  scheme,  is  composed  of 
the  fotlowtnB  gentlemen  with  tho  Mayor  (Alderman  PyrBh)«i> 
officio,  Alderman  Robinson  (clioimian).  and  Councillors  Araher 
[vlce*chalriDan}  Blrkhoad.  Bullock,  Fox,  Iloirroyil.  Knairles.  and 
whit^ley.  The  amount  of  tenders  for  the  complotc  schema  of 
llclitiriu'  vHdfl.  the  loweet being  £14,631! (alMmattogcarrant), and 
tho  bighust  £m,050  (ooutlnuous  currant).  The  tendora  wera 
referred  lo  He.  Preeee,  who  recommended  the  following 
til  be  accepted  :  Messra,  J.  and  H.  BorsfioM,  Dewa- 
b>iry,  boilem,  with  an  addition  of  £10*1  for  pipe  works, 
£3,000.  Ues>r!  Cromplon,  aMaa-plpes  £7S».  condensers  £1,176, 
■team  dynamos  £4,304,  and  switchboarda  £415,  with  a  raductioa 
of  5  per  oent..  £6,376 :  also  aro  lampa  and  peata,  taaa  1^  aaiae 
discount,  £S83.  and  batterioa  £806.  or  a  total  of  £8.357.  Meaara. 
Siemens  and  Co.,  mains,  inclnding  arc  mains,  £3.750.  making  a 
grand  total  of  £in,  107,  whicb,  however,  will  be  reducod  by  £2,S00 
[f  arc  lighting  be  excluded  lor  the  present,  or  a  net  tiguna  of 
£1^,007  tu  be  expended,  aietuslva,  of  ooutee.  ot  engine  and  boUer 
houBM.  The  eiicinea  to  ba  auppliad  by  Maasr*.  Crom|ktoa  araet 
the  WilIsnB  type.  The  mains  have  just  been  laid  down  in  vaiiotta 
■troota  aud  thorooghtarea.  The  mains  are  oo  the  tliree-wire 
sylitern  All  this  work  of  Isyiog  mains,  etc.,  under  Meaar*. 
SiittiiDns's  oontmct  is  being  corned  out  under  the  direction  of  Mr. 
<lr»pner,  tlieir  local  manager.  As  to  the  engine  and  boiler  boiuoa. 
the  Jimt  will  be  eiectetl  on  the  «lt«  in  Briulford-road  In  sueh  a 
lUDmier  tliat  eitoneions  can  be  easily  and  economlc«lly  carried  out. 
Tlia  Corporation  li»ve  iBtuvd  a  uirculnr  to  tho  inbabitants  lli  whidi 
it  is  stated  that:  "An  Sep.  elec^iric  1  til's  udoMwnt  lamp  may  be 
taken  ns  equivalent  in  lighting  [xiwer  to  an  ordinarjr  gas  banker  of 
the  usual  sirj;— that  is,  ono  con>oinin|[  four  cubic  icot  of  gai  per 
hour.  Electricity  will  bo  *"ld  nC  liii.  ixir  unit ;  the  cost  of  aa 
tj  o.p,  Kinp  is  rathoi  less  than  one  fartliing  |M>r  hour.  In  Loodoo 
it  i*  louud  that  th«  average  number  of  hours  per  annum  during 
which  an  8-e.p.  lamp  burna  Is  under  300  hours-  With  elactrlelt* 
at  6d.  per  unit  tho  average  coat  per  S-o.p-  lamp  is  about  da.  9a. 
per  annum,  including  incandeocent  lamp  renewals.  The  cost  of 
wlrinK  and  fietings  depends  on  tJie  promucs  wired,  the  nttmber  of 
lamps  installed,  and  the  individual  taste  of  tlie  consumer.  It  nay 
ba  taken  a*  varying  from  'JOo.  to  ffie.  per  lamp  for  ahops,  odtoea, 
etc.,  and  from  30*.  to  00*.  par  lamp  for  private  housaa-" 


Welsh  paper,  writing  about  tlie 
-The  Si 


Uglillas  of  Swaaaea.  ^A 
el<^<.'Uic  li|jliii'i|{  ut  tl><<t  town,  aays:  "'Ti*  Swanaea'CarparaUoa 
is  in  [Hniaenoun  of  full  powers— monopollatic  powara— lur  tke 
lighting  of  the  borough  with  elecUicity.  It  will  not  be  pmdent  for 
the  Corporation  to  allow  these  powers  to  poM  ou(  of  tBe  hands  of 
the  munici|>a1ity  into  the  hands  of  any  ]>rivat«  individual  or  com- 
pnny.  an  wai  daiic  long  tgo  In  tho  case  of  eas  and  sas -lighting. 
Already  a  coin|>aiiy  li»j  applliid  to  the  Itoara  of  Trade  for  a  con- 
cession lo  Uiciu  of  tilt'  electric  Kghtinj;  poweni  of  the  Swaneea  Gm*- 
poratioii,  on  the  grauiid  tliHt  tlie  Corporation  does  not  now  make 
use  Ol  its  powers  proctimlly.  It  is  understood  that  otheroompany 
promoters  have  similar  int«nt«  u[»n  the  borongli  and  upon 
its  eloctrlc  lighting  (lowers.  The  fact  that  one  company  has 
thus  applied  to  tne  lioard  of  Tnulo  will  naceaihato  soido 
clear  anil  consistent  declaration  itii  the  part  of  the  Swansea 
Coriioratian  an  (o  whether  it  docs  or  does  not,  tnlaod 
supplying  the  borough  nith  the  viectrlo  light.  He  Corpo- 
ration has  already  OBclarcd  that  it  will  reaorve  to  itoeU  Um 
I  iwwor  ll  [I  meiwfil.  sufl,  inordor  torobut  the  propoaol  of  tlie  above 
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^•gmraard*!  eompi«i]r,  tfa«  Corporation  •rill  hnve  to  go  befora  lh« 

lofTndvuid  oaskegooa  iuowu  jiMiiioii.     80  lu  fo  i^ixKi 

V«  *h»11  awut  wilb  int«nwt  tho  Uauo  of  tliu  importntit  cue 

'  Mcwiiwhits.  the  m«mbeni  of  th«  Corpcration  And  tba  buri^w  w 
I  wLol*  hnvo  to  faco.  uid  oaKbt  to  (aoo  wiioly  and  with  fororight. 
bho  probl«ii»  of  tho  ImratdlaU  futur*.  ll  would  nMTn  to  be  u>o 
tiaiBnionii,  a«  w*ll  as  Um  big  «  T«iituro.  (or  ilie  OorFwrulion  nl< 
|ir«MiiC  to  iiiiderteku  tba  Installation  of  vtwtric  lii;liling  fur  tli« 
001 11  111  unity,  Nu  doubt  tbttre  are  Koine  uthcr  tliiiign  that  u'ould 
vurk  ii<  with  it,  and  b«  aidfal  to  it.  whon  this  i^out  doicrmina- 
tion  ohiill  have  been  arrivod  iil.  Wo  ahull  want  a  mochnnical 
deatractor  for  tlin  rofuMi  ol  thn  community  :  and  it  la  louifhlj 
■timatcd  that  «uch  a  dMtructor  may  auily  bo  mode  tho 
noiuiii  of  altbrdiDK  oonltiiaoa*  meobanical  pow«r  to  Ibo  eileot, 
my,  ol  40  li  p.,  day  and  siiiht,  at  little  eont.  Thia  40  h.p., 
It  ta  aaaumtKi.  migbl)  be  uttUmd  m  an  umtalmoiit  ol  tbo  poner 
De<x»»ry  for  the  creation  of  electric  light.  These,  lioixever,  arc 
mattcra  for  facthor  on([uiry  and  dearinfc  up.  Meanwhile,  tho 
Corporation  might,  if  opjiortunlty  propocly  otTora,  band  nvcr  It* 

I  «l<K!trio  llfEbtii^  pawera,  tomponurily,  but  only  tomporutly,  CO  a 

I  private  ootnpady.  under  the  fnoel  earefnl  condition*  and  reatric;- 
tiona.  The  world  is  Boxioiinly  vnitini*  for  the  discorery  ol  aome 
oh«iL)Msr  Dimnn  or  methwl  than  now  eiiet  for  tho  creation  of  the 
forae  tiied  in  electrical  ill  u  mi  nation.  An  soon  as  this  dlMOvery  it 
made,  the  eloctric  liirht  may  bo  far  cheapor.  and  far  caaier  to 
work,  than  fraa-maklnK  and  k*"  llKbtlne;.  anil  thiia  the  poweaiimi 
of  monopoliitln  powora  in  the  inunlc!|>aTiiy  will  be  a  moat  vuluable 
poaieasion,  which  we,  in  our  own  day.  ur  our  «ui>oe«»orH  aoon  after 
na,  onghl  lo  eojoy  the  benelil  and  prutit  uf." 

LlKhttHK  At  DOTar. — A  lnrcE<>  number  of  gontteinen,  InterMlod 
as  businona  men  and  iuhabitunt«  uf  tlover,  aMeubled  is  the 
Council -chamber  in  tho  Towii  Hall  ln»t  week,  at  tbe  iDritatlon  of 
the  Drueb  Bleotrical  Ktii^inucrinf;  Company,  lo  bear  an  explanation 
with  referenoe  to  the  objects  of  the  Dover  Electricity  Supply 
Company,  Limited.  The  choir  woa  ttdien  by  the  .Mayor  of  rx>vcr 
(Sir  W.  H.  Crundal),  -LP.),  who  is  the  chairman  of  tho  now 
company,  anppnrlod  by  Mr  C.  W.  Bnushnw  (vtco.nhaimuui  and 
director).  Mr.  nollon  (director  of  tho  Itrii'hCoinpany),  Mr.  I^iwiion 
(onitinoer  of  the  Brush  Company),  and  Mr.  W.  MowU  jnotioitor  lo 
tho  I>aver  CoBtpany).  The  Ohoirmao  ititimJiK.'ed  his  brother 
dlmclen;  Hwara.  Bat^ahaw  and  Sellon,  Mr  B.  H.  Van  Tromp  not 
belne  able  to  be  proaent.  He  confcratuUtcd  the  company  on 
Tec'«iving  such  a  lar|^>  amount  of  aapport.  He  reminded  thorn 
that  by  a  teeont  Act  of  Parliament  the  Corporation  of  Dover  wore 
ffWca  tho  opportunity  of  obtaining  a  oonce*>lon  for  eupplyinc 
oloclrioity  lo  the  town.  They  did  not  aee  lliair  way  to  enter  into 
tbo  bualneee  themaelvee,  but  they  obtained  the  concoMioD  by 
mMU  of  a  pcoviaUuutl  order,  with  n  view  tu  tinnsferrinK  that 
Goncaealon  to  ■  oompany  who  would  satiaf^  thorn  that  they 
bad  autEoieot  capital  to  instol  tho  light  In  a  proper 
tnannor,  so  that  they  would  control  It  and  aoe  it  etttrted 
tm  the  litcbt  linoa.  After  a  year  or  two  of  dlaniiMitin  the  Corpo. 
ration  trvjisforrod  the  order  to  the  Rruth  Coini>any  fur  a  coniidera- 
tion,  the  Brush  Company  in  their  turn  untiertakinK  to  form  a 
local  company.  It  had  kooo  «o  tar  that  the  local  oompany  had 
been  registered  In  the  nitual  way  and  the  hoard  of  directors  foimod 
with  two  repreBCDtativtM  of  tbe  Brush  Companv  and  Mr.  Bogshaw 
and  htmaell  aa  local  direoton.  Thof  hoficd  ov  nut  Auj;u*L  or 
September  Ihiit  the  tradesmen  and  residents  of  l)oTei'  would  hare 
the  opjxirtuniiy  of  aopplying  thoinnolvo*  with  eWtric  liifht.  and 
th^  hod  also  ontenxl  into  n  contract  with  (hv  Corporalton  by 
wbioh  tho  aaa-front  and  one  Of  tli«  main  etr«»i«  would  be  lighted, 
with  power  to  eitend  it  they  thouufat  fit.  Mr.  Setlon  aaid  the 
quDstlon  of  electrical  liuhtinj;  ou(;ht  to  be  looked  at  from  two 
point*  of  view.  t'iiBl,  that  of  the  oououmei.  and,  secondly,  tJint 
of  tlie  inveetor.  Thtee  two  points  dilTored  in  aame  degmo,  Tli" 
consumer  wishes  to  bo  sure  that  it  would  bo  raliablc.  oconoiiiictl. 
Md  safe  u  reguda  lite  and  property  ;  and  the  investor  wanted 
to  know,  over  and  above  all,  wbothor  it  was  coinf;  to  pay. 
Aa  reftwd*  lb*  queallon  ot  cost,  tho  apeaker  said  that  on  an 
nreraite  It  would  cost  (lotn  i'l  to  £1.  G«.  per  light  for  the  entire 
cost  of  flttine  up.  As  to  the  cost  ot  the  illumitiant,  Mr.  Sciion 
said  hn  (outid  that  f  com  tiersounl  ei[>erieuce  of  the  light  in  his  own 
house  fov  the  |iiwt  two  or  three  years,  it  wa«  from  :^  to  3(1  per 
cent,  higher  than  that  of  gaa.  But  in  spite  ot  that,  the  greater 
Dilvantnge  as  rc^anit  health  and  eonvonianco  and  preaert-ation  ot 
furniture  led  lo  its  adoption  on  on  onormoun  scale.  Alluding  lo 
tb«  genera)  position  in  Dover,  be  sahl  that  tlie  company  wouhi 
eonuneaee  opamtions  in  tbe  courac  ot  the  next  month,  and  by  July 
next  there  would  be  a  station  capable  of  supplying  S.ODO  mean- 
dcKnint  lit;bte,  and  they  hoped  to  be  able  to  supply  10,001)  incan- 
deMMbt  lights  In  1B95,  and  that  they  «ould  be  further  onablod  to 
I  Kitend  thia.  aa  tbe  oompaajr  would  have  capital  enough  to  bo  good 
[for '20,000  Ijgbta.  They  eeUmatoil  that  tho  receipts  would  dlow 
jet  a  dividend  of  something  bctwoen  7  and  8  per  cent.  Several 
I  quMtioaa  wer*  then  aakod  and  answered.  It  was  slated  that  the 
tatreetUghtawonld  be  arc  lights  of  3,000  0.  p..  and  that  aro  lighta 
I  of  1,000  «p.  or  Isas  could  be  supplied  tor  businesa  purpceos.  Tho 
DiRh-teoalon  system  would  be  ased  for  the  muns  in  tho  stnMil,  but 
only  low-tonalon  currents  would  bo  introduced  into  hoosca. 

Llghttm  at  Taontea.— The  Eloctric  Light  Committee  of  the 

iTownCoBncil  have  oocitiiderfd  Dr.  Fleming 'n  roRommondatlons  with 

*  to  the  extension  ol  tho  olccino  li|>hting.     Tlie  ooinrnitlee 

sd  at  a  meeting  hut  week  that  Dr.  Plemiof;  states  that   it 

ill  be  necMaary  at  ORCO  to  Gommonee  layinc  sotne  of  tbe  under - 

(■round  lines.  Uo  propoaes  to  uet  rid  of  the  small  house  trnns- 
ermer*,and  to  sspfily  ttie  central  portion  of  the  town  from  one 
ocBusoD  set  of  Ifaarformen,  to  be  placed  in  sabsiationi.  Tlio 
eommlttoe  have  bad  tlieoellarNnder  the  Uunicipal  Buildings  fitted 


up  In  order  that  It  may  bo  used  as  a  *Db-«t«tloit  for  district  Ko,  1| 
and  ihvy  proixise  lo  lay  a  liiifh- tension  cable  trctn  tbe  electric  Ui^t 
works  to  thia  cellar,  in  which  wtH  be  placed  two  SOkilowatb 
IransformerH  and  switchea.  and  from  ihese  will  be  laid  an  under- 
ground three  wire  secondary  eaUe.  extending  in  each  diiettion  for 
220  yards  on  both  sides  of  tho  way  down  North-stroet,  Illgh- 
strcel,  Foio  -  street ,  and  East  •street.  The  cominlttvo  havo 
obtained  tender*  [wiilch  have  been  submitted  10  Dr.  KIsTniuK 
and  u|Mn  which  he  repots)  for  a  small  alternulor  and 
exciter  of  2i.<)00  watts  capacity,  two  SO-kilowatl  (40  h.p.) 
transformers  and  switches,  a,  quarter  of  a  milo  of  high- 
tension  cible,  one  milo  of  secondary  distributing  main,  and  a  small 
highspeed  engine  for  dri\ing  tho  iroall  alternator.  The  oomnilttee 
recommended  that  thn  following  tenders  hn  nccoptod  :  Messrs. 
I^iiif*,  U'hailon.  mid  Down,  lor  a  Km«ll  altarnator  nnd  exciter, 
£M,  and  two  iiOkiluwHtt  tranefornierF!  and  nwitchuFt,  jC'26I.  16s.  ; 
MeesiB.  Bunsted  und  Chandler,  fur  a.  small  highspeed  50  h.p. 
engine,  £343 :  the  British  Insulated  Wire  Company,  lor  a  quarter- 
mile  length  armoured  concentric  cable,  £ttl.  .'n.  :  end  that  the 
tender  of  the  Fowler- Waring  Company  for  about  one  mile  nf  triple 
concentric  distrlbiil  ion  cable  bo  accepted,  prorliloct  th«y  will  supply 
the  exact  length  retiulred  at  7e.  4^.  per  yard,  and  that  an  arrange- 
ment can  be  made  with  them  to  joiot  on  all  cuslcmera  as  required, 
lay  and  joint  in  the  leeding  mains,  and  generally  to  complete  alt  the 
work  in  the  fimtdistrict.  eiceptopening  and  closing  tho  ground :  also 
to  guarantee  all  the  cable  for  Cvenars,  making  gooil  At  their  ownex- 
pcnsoall  fnilurea  in  ordinary  work  in  that  time  Councillor  Potter, 
in  moving  thn  adaption  ot  tiiie  rejiortisald  that  one  olUie  causes  for 
the  lace  electric  light  oompany'a  undertaking  prvving  so  duosbrous 
was  tliat  at  no  umo  was  tbe  maohiowy  employed  at  its  full 
capacity.  It  was  somewhat  different  now,  aa  there  weie  1,250 
lamp!  OS  compared  with  iS8  previously,  but  that  was  not  a  con- 
tinuous number.  The  number  of  lamps  in  uso  varied,  snmn  licing 
used  in  the  afternoon.  All  the  tenders  had  been  sent  to  Dr. 
Fleming  for  bis  ajiproval,  and  the  reootnmendatlons  mude  by  him 
were  tbe  recommendations  of  the  cominittoe.  bo  that  th(>  repoit 
the  oommittee  now  tnsde  waa  really  not  so  much  thair  ewti  rocom- 
mendatlon  as  it  was  of  Dr.  Fleming.  Councillor  tlammott  seconded 
tho  motion.  Some  dincuieion  then  took  place  in  roK'ai'd  to  the  groat 
differences  in  the  amounts  of  tho  tenders.  It  wm  ultimately  doplded 
to  toko  tlio  tenders  v.riatim.  The  first  lender  was  accepted.  VVitii 
regard  to  tho  second  tender  Alderman  Stnndfast  moved  that 
Maaars.  Newton's  tender  be  acoeptad,  and  oni<  cr  two  mambora 
present  «iip[.iort«d  the  idea,  remarking  that  they  thcught  the 
money  slioulii  be  spent  in  the  town  asmuch  as  possible.  Councillor 
Potter  mentioned  that  tbe  tender  of  Moasn.  .lobnson  and  Phillips, 
which  was  the  next  one  in  price  and  the  altornntivo  one  reeoin- 
mendod  by  Dr.  Fleming,  was  considerably  lower  than  Messrs. 
NewMn's  t«nder.  which  he  did  not  even  mc-ntlon,  ll  was  decided 
that  proridiiig  Mo'i^rs,  Nowlon  oonid  satisfy  Dr.  Fleming  as  to 
their  instrument  tbeir  tender  should  be  acccplod.  and  if  not  that 
of  lAsna,  Wliarton.  and  Co.  Ishould  ibe  aocepUKl  The  rest  of 
the  tendeiii  were  accepted,  ana  tlio  pra>coodlngs  ternilnaMd. 

LlK)itlii«  tn  tbe  Clty.--When  the  (^ty  Commissioners  of  Sowore 
met  on  Tuesday,  Mr.  Burmostcr  movod  a  resolution  to  thn  clTect 
thai  the  gas  standards  should  be  removed  from  tho  streets  now 
lighted  by  electricity,  and  that  the  8treot->  Comnilttee  should 
carry  thU  out.  Ho  sold  this  was  the  Isk'itiinnUt  outcome  of  tbe 
report  cl  tho  engineer  on  cleetnc  lighting,  which  pmctically  was 
to  tho  effect  that  tbe  electric  lighting  ww  nutisfnotory.  Tho  engi- 
neer reported  that  the  majority  of  failures  were  not  in  groups,  or 
for  long  periods  c{  time,  and  thai  tho  total  {>ercontago  01  time  the 
lamps  Tailed  was  smalL  The  electric  light  company  thn  light  the 
engineer  ought  in  justice  to  have  stated  tho  nctual  percentages  of 
failure,  and  they  hod  siipiillird  Dgurcs  to  ibe  effect  that  tbe  total 
number  of  hours  during  wlilch  ihu  lamiw  were  burning  was 
TN-'I,343,  while  the  total  number  of  lamp  fiuurti  fnilure  was  only 
:t74,  Tbe  peiTsnlMge  ol  Ullure  in  tamp  hours  was  thus  -047,  or 
what  wns  eijiiivuleut  to  one  buur's  failure  in  every  1,230  hours. 
He  tlioiivlit  tliMt  justice  ought  lo  be  done  to  tho  com|tany  by 
giving  tlivm  credit  for  tho  way  in  which  they  hod  ligbi«d  the 
streets.  The  total  amount  of  gas  consumed  on  account  ot  tbe 
fiiilurc  uf  tho  electric  tight  during  the  six  months  had  cost  the 
Commiwion  1».  2d.,  whereas  the  eiiginser  reported  that  the  Com- 
mission were  paying  for  inaiiitonance  of  the  gas  lamps  at  t^c  rate 
of  JCI.1H2  per  annum.  He  thought  tbo  Commission  would  hardly 
consider  it  worth  while  continuing  to  pay  this  amount  in  order  to 
bum  gas  to  the  extent  of  'is.  4d.  worth  a  year,  to  aay  nothing  of 
thooitrenie  inoouvcnienco  caused  by  tho  unused  gas  standanla. 
After  some  discussion  this  motion  was  odopiod.  The  queetjoo  a* 
lo  dalays  in  the  supply  of  cuiroiK.  za  prii'Hto  ounsuiucrs  was  next 
considered.  Mr  smalliniin  submitted  that  u  number  of  hia 
Deifcbboors  were  complaining  that  tboy  bad  biul  their  electric  light 
fittings  for  some  coniildenibie  time,  but  they  had  not  yet  hod  the 
currant  supplied.  He  askeil  whether  there  was  no  way  by  which 
tbe  company  could  be  stirrcl  up  to  do  their  duty  in  this  r«s[>ect. 
The  Chairman  said  that  ho  bod  sent  a  letter  ho  hod  received  from 
one  of  hut  constituents  on  the  aubjiict  to  the  ckelric  lighg 
company,  and  ho  bad  received  a  reply  I  rum  Mr,  J.  Cecil 
Budd,  tbe  Bocretary  to  the  oompiuiy.  Mr,  Budd  stAtod 
that  the  company  were  moat  anxious  lo  supply  all  consumers  and 
to  avoid  doUy.  As  regards  tbo  preparations  mode  at  a  great  cost 
moiitlis  ago  by  various  firms,  be  could  sympathise  with  them, 
but  It  must  be  borne  in  mind  that  this  oompany  never  asked  them 
to  make  such  early  | ire parnt ions,  nor  have  ever  made  promisee  to 
give  Ihem  the  light  bvndniinitcdalo.  Continuing,  Mr.  Budd  said: 
-They  liavo  to  thonk  the  irresponsible  wiring oontroctota,  wilb 
whom  thia  company  has  no  connectiun  whatoTM,  and  who  made 
all  sorla  ot  rash  promises  without  uuthoritv  in  oraer  to  obtain  tbe 
worlk    Now,  aa  to  the  cause  of  tbo  ollogcci  dohiy.    It  must  Arst  be 
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borae  IB  aund  tiM>  wo  an  »  npply  mtaptaj,  bmI  wanob  ■wmi- 
C»ct«r«  oat  owa  ptaol  taj  nutrn  than  tiM  Commiwioaif  au>. 
bat  in  enler  U>  prevonl  deMir  m  inaeb  as  poariblo,  wo  hkvo  done 
vveryUimg  tb&C  nre  tan  do  ohcmIvm,  imdi  sa  bU  buitdine  work. 
■cr«ot  vork,  ot«.  Than,  again,  onr  tktn  bu  alwaj-i  bnen  lo 
obtain  the  Tory  bMt  pUnt  aail  0*bl«».  8afl)ci«u(  t^unarUiag 
fitat  ba8  now  bwa  ereoWd  at  Banbride  to  muet  the  (l«iiMnc& 
dt  all  applicittioiifl  for  current  lodged  iritb  u*.  and  fnrtbar 
maohiiiwy  iit  beios  daily  croctod.  WImo  wo  oonitt  to  tlia  dia- 
Uibution  pltml.  honvor,  the  contcacton  ban  not  kopt  faUb  wlUi 
uf,  and  ttwutoriDor  OQulpiaeni  onlerad  by  tia  ovar  a  yaar  ago  ta 
not  yet  doUrorod.  Tlio  oontrectora  alleg*  all  aorU  of  oioiuM  for 
bbia— (trikaa,  noii'dclitery  uf  pntpeir  raw  icaWrinl,  luid  no  on. 
UafottanaUly.  llil  uquipmuiilB  ■!«  at  a  rule  paMnt  articles, 
obtalnabla  woept  from  only  c«ruun  futa*.  Wo  tiavo  now.  baw- 
ovsr,  laade  aacb  jirrangemvm*  a*  idll  ovoroomo  tha  trannformor 
difficulty.  You  will  alto  rnincnibor  tli»l  It  waa  only  (xinipara- 
tiroly  roonntly  tliat  vit  obtAined  sitos  lor  Uie  SJ  tr;ui»lonnsr 
aWtlooa  ol  lh«  arM  in  whicb  Mr.  Ettlin^^r  b  situated— fix., 
Millt-attiMt  area  u-an  uno  of  the  la<t.  A>  rc((ardii  c&blinK, 
wo  aie  now  drawing  in  cables  al  the  rat«  of  bctwoon  five  and 
ux  milm  a  we«fc.  Wbilo  on  thin  point,  I  do  not  think  thai 
it.  ii  undoritood  by  tho  Coinmb*tanar*  tliab  Uia  ayateoi  of  dia- 
tribution  wo  hnro  adopl«d  in  tba  City  b  tbo  lataat  and  beat— 
vuk,  KttJ)  coutrai  tnuisturmM  atatiinui  inaluad  of  «maU  tran«- 
(onBera  in  oaob   fauuve.     Thin,   howDver,    prevenU  ua  from  aiip- 

SyinR  individual  oonaumora  dotted  about  in  Tarioiu  part*  of  the 
ty,  M  tbey  aocrni  to  imnKino  can  bo  dono.  Eai^h  tronnfarmor 
ana  nuat  bocotnpJoto  in  itaalf,  and  Incloda  ail  Ita  own  oonautnara. 
Naturally,  wa  oomplaU)  Ibe  aroaa  In  whiok  thora  are  moat  oon* 
anmora,  tint  laatinj^  Ihoaa  in  wbioh  tber«  are  but  few  to  follow  io 
rotation.  Mr.  Etlliiiger's  area  ia  one  of  the  Littor.  and  t  t^nerally 
find  that  tJioae  people  nho  aro  nituatod  in  an  uaa  in  which  tbora 
bhaabdemana  niaka  tbo  moat  fuaa.  A*  far  a*  wa  potalbly  can. 
wo  an  alao  pBtting  In  motor*  and  houM  aarvlca  boxaa,  and  getting 
thlnfta  gonorally  au  raady  for  joining  upt  The  next  areaa  wa  ar« 
daalin(!  with  are  Lltoo-atreet-aquaro,  Reod-Iane,  Warwiok-«]uai«, 
and  Colomaii  street,  and  the  othen  will  be  taken  in  order  of  number 
of  appUcationa.  but^  as  tar  oa  I  can  ice,  all  (Dieopl  tho  outlyinK 
areaa  like  the  St.  Jamaa'aaqiiaro.  Rodnroaa-i  trout,  and  Fottorlnno 
onoa]  will  bo  coniplctod  at  mfferont  datna  vitldn,  nay,  two  montba. 
Tbo  area*  vary  In  rix^  bnt  an  avocago  area  t«k«a  about  IQ  mllaa  ol 
cable.  Same  IttUa  d«l«v  tabea  plnioe  in  joinine  tlie  oablaa,  m  good 
jointen  are  •oaroe^  ana  ee  it  in  one  of  tAO  moat  importttnt 
oparationB  in  the  oonpany'ii  work,  it  would  not  be  aafe  to  employ 
oiher  than  fuUy-aliillod  workmen.  It  must  not  bo  forvotton  that 
we  me  alroiuly  supplyintc  ovnr  tSll.OOl)  lamfw.  and  have  coniploLcd 
aarvicoa  rcndy  to  join  up  nearly  l.'i.OOtl  inoio^  In  connloalon.  I 
muat  My  I  do  not  think  the  Comminaionors  folly  appreciate  tho 
Buonbudo  of  tbo  nndertakioK.  Wo  have  oipended  over  CTOO.OOO, 
HH  tbia  dioald  gtvo  a  good  Idea  of  the  nmount  of  work  which  hiu 
bean  aboady  eairlad  out.  I  iMn  arauro  you  and  theConiniiMionor* 
that  WD  are  atmlnlng  every  novo  (o  make  the  privaM  lighUng  of 
tba  City  a  auccom  from  avory  poiot." 
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PBOVISIONAL  PATENTS,  1898. 

NnVHHRRIt   'J7. 

Patactor  cal*as«m«tera.      William    RoatlodKo,  46,  Low 

Fciar-atrcet,  Nowcnailn  an-Tjutv 
IIH|»w*am<nU  la    talepbeoie   traDamittera     (iuillaume 

Amoad  KoMbnuro.  29,  Ludgato  hill.  London. 
Nuvr.HUEK  28. 
Kniiiiil*  taUKntpliy,      .larominh    McCraith,    The    Blm«, 

Mutton  Mou'bcny.    fCocnpletu  titwilicalion.) 
Ini|>roreBaatB  In   oloetrle  noMr*      Ifnrntann    Aron,  C 

Ijinl  alr«et.  l.iTorpoo!. 
InprovoaMnta  la  itnatlas  ta)o«rapha.     Robert  .Wiwortli 

t'oirilcn,  Xoiliilk  Hirii»r,  N\>i(filli  *i.n!i>t,   I^niinn. 
Improvomtata  tn    elootrlc    llBbtlai;  and    exttninlahlas 

app.'kratiia  Tor  KCks  Oumors,      V.ii\i  Orlin^:.  45.  .SoLir.iiamp- 

ton-bitiMiiii;-.   (■ItiiiiPOij-liinc.   Lomion.      (CiJiiiiili'le  hjioct 

tictiLion.) 

bBpraremeata  tn  aad  rotatlac  to  AyaaLne  -  oloetrlo 
maahlaoa,  TTcnry  Ifairit  I.jiko.  Vi.  Sou thamplon. build- 
lne*i  <'l>»ncCTV-lniiv,  l^iidon.  (Tho  Tlioniwiii-lloudton 
latarnalional  Bluciric  Cuinpony,  L'nllorl  Rtaie*.  (Coni' 
ploto  Bpeoifiuation.) 

NOVIMSKR  '2Q. 

tBprevwnioata  la  aad  oonaeeieil  with  alaetrle  soaeratera 

and  nutora.     MontAKue  Tabor  Pipknlone,  '^.  Todditroot, 

Higher  Brnuifht.ori.  SitlfoH. 
IinproTenioata  tn   olootrotlea    and   eetla   lOr  aaeondarj 

batMirlaa  ar  aooamnlaKirs.      E^wiird   Henry  Whcclor, 

Walton-road.  Kiui  Mi.lcwiiy,  Sarroy. 
New  taiproTod  alaotro-poaltlTe    salvaalo   battvry   olao- 

ITOdaa.       t'arl     Anton     JohfLnncft     Hu^o    Schrocdur     and 

Hainrich  Eugim   Richard  Schrocdor,  WhcMione  nouns. 

Haalop-road,  Halhani,  [^nndon.      (CoRipldteafxid&uition.] 
iBproveoaaota  la  ar«  lamp*.      -lobn  Henry  Wheat  and 

Ai'.lrur  Whaat.  '.f23.  High  Holborn,  London. 
tniprevDmonta  La  or  lolatlaK  to  the  method  aad  meoaa 

amploycd    for    ooDtrolllnB    elODtrlc«I    deTloiis    (ram    a 

dlalaaoe.     Henry  Wall  \S  ilkinaon  ond  Lciiniuil  I'c^imon. 

4JUt,  Slnad,  London. 
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il231. 


taqtrevaBMBta    la   or  relattaK  to   apftarataa   *«  aaa 
troUlax  tmoarvrmera  naod  ta  (Coding  eloourlo  OOITast 
Girealta.     Ifonry  Wjil  Wilkinson,  ■!:«,  Sttand,  London. 
Kovkmukr  30. 

An  Imprevad  are  lamp.  Henry  Robert  IjOW  aad  Prank 
Robert  Brown,  1,  Ca(tl»-yard,  Richmond.  (CompUM 
■pedScation.; 

Improromanta  la  or  ratattag  lo  Jnaetloo  aarvloe  boxaa 
tor  alaotrlo  eomduetoia.  George  Hindu  Nitbott  and 
James  BoaHiett  Athcrtoo,  S,  Lord'Streot,  Ltver|)oaL 

t>«OKUHCK    1. 

Improvemauta  tn  eleetrloal  awltebaa.  William  Paol 
Tliiwimnnii.    II,  <.reat  Dudo-itrcol,  SWangewaya,  Man- 

cllCM<", 

tmprovemeata    la    apparatae    far    raoordUx    alaetrle 

oniTeota,     Hermann  Aron,  6.  l^rd  Mroel,  Lh'erpooJ- 
An    ImpTered    olootneaJ     Ladloatlox    target.       George 

llonry    ll(irl)><it  iind  -Inmcs  William    Ireland    Hilliard,  t, 

St.  faith *»-n1!iu'.  Kullectoii-rond,  Wsndjwcrth. 
Improved    etootrtoal    ganMa  or    tojra.      Al'rod    Otaapdn 

and    Oscar    Felix    I.ohniann,  '23,  Southampton -buUdlaga, 

nhnnoory.lHiio,  London. 
ImproTemcBte  la  olaotrleol  anparatna  tor  todlaadag  or 

IndlcatinK  sad  regtatorioK  Tsrladona  la  tamparataxo 

or  prcMDro  or  both.     Lm  SuiiderlAnd,  4ti,  Lincoln 'a  inn- 

flelil'-,  London 
laipcoremaou  ta  tnoaadeaeeaea  atoeurla  laapa.     JasiW 

Yat«  Jobnaun.  47.  Lincoh/a  inn  fields  London,    t^^nrlw 

Henry  Stoorn,  Switioclnud.) 

DKCBXBfcK  '.'- 
ImproT«maat«  la  elaetrloal  craaoa  or  tmvatlai*.     Haao' 

Oiun«>  Colee.  89,  .Sumnor  »tr<!Ot,  Soiithwatlc,  Londoo. 
Impirovomeiiu     la    olootrleal      ttaaaitoiiaata.      Lealia 

Bradlny   Mlllor  nnd    Maurloc   Wallor  Wooda,  S.  Oray'a- 

Inn-ioiuj,  London. 
naetrte   natloa-lndloalor  for    railway  waltlac-rooma. 

Adoll  .lo«'iol,  ;w,  Al<i!i;iiiirii*trai"»i(.  Bdl in.  Germany. 
ImprovomeDta  In   olcctTo- mechanical  goTeraom.  and  IB 

tba    moan*    of   oporatlaK   tbo    aamo.       Waher    T)t<i(naa 

(iofilii'iii  luiit  .lunejih  Hliilor  l«wii.,  I.  IJoccn  Victoria  aUiMt, 

lOlllli^Tt, 

ImpToremeata  la  aoebota  or  raeoptaolaa  aad  r«cn> 
tatora  for  tnoaadeaooal  aloatrlo  lamp*.  Henry  Harriv 
fjiltn,  ^-•,  f^i lit Uijiini lion ' bill I'tiiii^H.  ('hitnoory  lane.  Lniidon. 
(ChurlcH  Albert  Humtey  and  Charles  Coolthutat  Ed«y, 
Unitod  States.) 
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COMPANIES'  STOCK  AND  SHARE  UST. 


Bum*  PaUL 

Braab  Co 

—  Pf«t.     

OhariDK  Crott  and  Stnnd    ,. 

City  of  London  ..,.. .- , 

—  Vn(.   - 

Elucmc  Caanniotioi) 

lluiue.tO'llaul* I        3 

luilia  Kub'Mt,  Guita  Foreha  *  TalcgtaphCo I      10 

Livtq>oo]  Kloctnc  Sapply     «...  t\        ^ 

London  SlMtrie  Snj)[ily    „ _ |       £ 

MBiropoiiiaa  Klwinc  tinjijily    .„.„., 

Kational  TslophoM    ,... ••••■J        i 

.SI.  Janic<',  rrnf. ..■•■•i 

.Soaii  Uuitcd    ....•.•■■•>»|        li 

Wuitmiutor  Klectnc ..._._,_,_._.,.._.,.,•• 
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and    raUwaya.      .Smith.      (Baoond 


6083.  Kleetrle    propalaloa 

odition.) 
6'2.t6.  Storage  battary,     Jannun.     (Second  edition.) 

ISiW. 
i>>l(>!>.  Talophoalo  apparatoa.     I,ako.     <Norlega.l 
3II47.  Elaetrlc *elUel«B     (larrard  and  Blumlield. 
2tcen,  Elootrioal  meter  aad  raoerOar.     ftj»  and  Lonra. 
^'.^1,  Kloou-le  are  lampa.     Ilnioltlno. 

iK,  Insnlatloa  oleetrlo  wirea     Cioinpton  und  Dowling. 

fiOM.  FaatoBlag  elsetrloal  oQadnclora.  wlrea,  eablaa,  ata.  Day. 

SI7lX  Sloolrolytlo  apparatae       Hniibiiry. 

lOTO.y  soooadary  battarloa      rUiht><>  nml  Hoathey. 

ItMEM.  Staadards  of  electroraollTe  foree.     Uulrhoadanil  Daar- 

love. 
lSI)4rs  Telephoale  troaaialUor  elreolie.     Drookca.    ((.'oaaona  ( 
lMr24.  TroUoy  inpporta  for  oloelrle  raUwaye.     Audenan. 
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NOTES. 


PMia. — Exteneions  are  being  made  io  the  municipal 
electric  lighting  district, 

Tb«  lAta  Prof.  TrndAl].~The  botly  of  the  lato 
profoMor  was  interred  on  Sitiirday  at  Haalemere. 

Seareh-LightB. — A  searchlight  hot  been  arningetl  on 
the  roof  o(  Priucetw'*  Theatre,  Oxfcird-felreet,  by  Mr.  R.  A. 
Scott. 

Brixton.— A  series  of  lecturea  on  electricity  is  to  be 
CO  in  me  tic  ei]  nt  Si.  John's  Institute,  or  Elthum  House, 
Brixton,  at  the  begiuning  of  the  new  year. 

Jacior  EnsriaeerinK  Society. — The  coenibers  of  this 
•ociety  on  Friday  U«t  passed  a  vote  o(  condolence  with 
Mrs.  Tyndsll  in  connection  with  her  recent  bereafement. 

P  FlOKlblo   Metallic   Tabina^. — It  has  hitherto  only 

been  possible  to  manufacture  flexible  metallic  tubing  up  to 
Sin.  diameter.    Now,  however,  this  kind  of  lubinu  is  being 

I       produced  up  to  Sin.  diameter. 

Xioa  Bridge  Tnimwii.rs. — Tho  Lo*  Bridge,  Leyton, 
and  W^lthamstow  Trainwuyu  Company,  who  ure  asking  for 
subscriptions  for  unissued  capitaC  have  powers  to  iiitro- 

(duce  elootric  or  other  power  on  their  linos. 
Tbo  Irtods  Tramways.— A  suVcommitteo  of  the 
Cor()onition  Highways  Committee  has  been  appointed  to 
deal  with  the  whole  question  of  the  Leeds  tramways,  the 
transference  of  which  from  the  present  company  is 
expected  to  take  place  shortly. 

EBgriaeors  and  Sblpbolldors.— The  third  ordinary 

meeting  uf  the  North-E^st  CoiLst  Institution  of  Engineers 
and  Shi|)bui!der>  wilt  bo  hold  in  the  lecture-ball  of  the 
Subscription  Lit«rary  Society,  Fawcett-stroet,  Sunderland, 
on  Wednesday  next  at  7.40  p.m. 

I  Ttacy  Disliked  the  Boffiee. — Some  of  the  inhabitants 

of  Brixton  have  complained  of  the  noise  made  by  the  cable 
cars.  Major-General  Hutchinson  is  to  report  to  the  Board 
of  Trade  aa  to  whether  or  not  a  further  Hcenoe  is  to  be 
granted  to  the  tramway  company. 

A  RetrOBTcesive  Step. — The  high  price  of  gas  due 
to  the  coal  strike  has  caused  the  public  lighting  insjMKtors 
o(  Crowland,  Lincolnshire,  to  decide  to  light  the  streets 
with  oil  instead  of  with  gas.  Why  not  make  a  forward 
step  and  introduce  the  electric  light  T 

tShlplishtlnff. — The  "  Forto,"  which  was  launched  at 
Cbatb:ini  DockyanI  on  Saturday,  is  a  steel -protected,  wood- 
sbeathed,  twin-screw,  secood-claaa  cruiser.  Sbe  will  be 
fitted  with  three  search-light  projectors,  and  will  be  lighted 
by  ineandeacent  lamps,  two  dynamos  being  arranged  in  the 
engine- room. 

Longton. — The  Town  Council  have  appointed  a  sub- 
committee to  ascertain  the  powen  of  the  Council  as  to  the 
completion  and  wotkingof  the  tramways  in  the  borough, 
to  nuko  enquiries  as  to  what  is  being  done  in  other  towns 
where  tramways  exist,  and  alio  to  enciuire  as  to  the  best 
method  of  traction. 

Traction  at  Newcastle. — A  schema  is  under  con- 
sideration  for  the  adoiitioo  of  cable  trams  in  this  town.  A 
local  paper  discussed  the  question  a  few  days  ago,  and 
compared  the  cost  of  working  of  the  difTerent  systems  of 
haulage  introduced  on  the  lines  of  the  Birmingham  Central 
Tramways  Company. 

P  New  Method  of  SlsaalUnff.— A  new  system  of 
signalling  by  day  or  night,  designed  for  the  use  of  the 
naval,    mUiUiy,    mwohant-morine,   lighthouse,   and    life- 
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saving  services  will  be  described  at  the  Royal  Service 
InstilutioD  to-day  by  Colonel  Oouraud.  A  practical 
demonstration  of  the  application  of  the  system  will  be 
given. 

The  Devil's  Dyke. — We  note  <.hat  the  CHS  and  Aerial 
Katlwuy,  Limited,  has  been  registered  with  a  capital  of 
£20,000  in  £1  share;,  to  construct  and  maintain  an  aerial 
flight  or  railway  across  the  Dyke  at  Brighton.  This  matter 
was  referred  to  in  a  previous  issue,  when,  it  will  be  remem- 
bered, it  was  mentioned  that  electricity  will  be  used  for 
motive- power  puijioses. 

ConyerBaalone. — The  annual  conversazione  of  the 
National  Telephone  Company  took  place  in  Gtlasgow  the 
other  day.  It  appears  that  the  subscribers  in  the  Scotch 
district  of  the  company  number  10,167,  being  an  increase 
of  1,1(3  over  the  previous  year.  The  mileage  of  the  com- 
pany in  the  district  is  14, $00,  being  an  increase  of  1,500 
miles  over  the  previous  year. 

The  Oovemment  and  Telephony. — The  Pall  Mall 
GautU  learns  that  there  is  no  prosjMct  of  the  agreement 
between  the  Post  Oifice  and  the  National  Telephone  Com- 
pany being  laid  on  the  table  of  the  House  of  Commons  this 
session.  Mr.  Arnold  Morley  promised  it  »ome  time  iu  the 
autumn  session,  but  it  has  not  made  its  appearance,  oor  is 
it  likely  to  do  to  before  the  House  adjourns. 

The  Society  of  Ensineers. — Tho  fortieth  annual 
general  meeting  was  held  on  the  11th  inst.  at  17,  Victoria- 
atreet,  S.W.  "The  cbair  was  occupied  by  Mr.  William 
Andrew  Mcintosh  Valon,  J^.,  president.  Mr.  George 
Abraham  Goodwin  was  elected  president  for  189f.  The 
annual  dinner  was  given  at  the  Uotborn  Restaurant  OD 
Wednesday,  the  president,  Mr.  W.  A.  Mcintosh  Valoa^ 
J.P.,  occuping  the  chair. 

The  Liverpool  Railway. — Id  the  House  of  Common* 
last  week  Mr.  Srtape  asked  tbe  Secretary  to  the  Treasury 
whether  the  overhead  electric  railway  at  Liverpool  had 
been  ossoescd  to  the  passenger  duty  :  and,  if  so,  on  what 
terms.  In  reply,  Sir  J.  Hibbert  stated  thit  no  asgeaimeut 
bad  yet  been  made,  and  that  the  Board  of  Inland  Revenue 
were  in  correspondence  with  the  company  on  the  subject 
with  the  view  of  determining  tbe  terms  of  charge. 

The  "  Uedioal  Battery  "  Company,  Umited.  — 

Tbe  offiuial  receiver  has  been  appointed  liquidator  of  this 
Company.  Mr.  Hanoay  resumed  on  Wednesday  tho  hearing 
of  the  charges  of  conspiracy  to  defraud  brought  against 
Messrs.  C.  B.  Harness,  J.  M.  McCuUy,  C.  R  Hollier,  and 
D.  Towers.  Mr.  Thomas  Terrell,  one  of  tbe  barristers  tor 
the  prosecution,  mentioned  that  he  had  about  400  witnesses 
to  call.     The  hearing  was  again  adjourned  for  a  week. 

The  Joule  Memorial  Statue. — Lord  Kelvin,  last 
week,  unveiled  the  Joule  memorial  statue,  which  haa  been 
placed  in  the  Manchester  Town  Hall  as  a  gift  to  tbe  city. 
The  work  has  been  done  by  Mr.  Albert  Gilbert,  and  the 
statue  forms  a  not  unworthy  companion  to  Chantrey'a 
statue  of  Dr.  Dalton,  of  whom  Joule  was,  in  his  early 
days,  a  pupil.  In  an  address  delivered  at  the  time.  Lord 
Kelvin  dealt  with  the  discoveries  and  experiments  of  Joule. 

Acoamolator  Works, — The  Dejxirtmontal  Committee 
appgintvd  by  Mr.  Aaijiiitb  to  enquire  into  white  load  and 
the  allied  industries  have  issued  their  reports  In  regard 
to  electric  accumulator  works,  the  committee  recommend 
the  adoption  of  respirators  and  overalls  for  mixers ;  tbe 
provision  of  gloves  and  aprons  for  rubbers ;  the  provision 
of  bath  and  lavatory  accommodation,  with  a  plentiful 
supply  of  hot  and  cold  water,  soap,  nail-brushes,  and  towels. 

Chesterfield  and  Midland  EBglaecrs.— A  general 
meeting  ol  the  Chesterneld  and  Midland  Counties  Institu- 
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ttOD  of  EnginMTt  will  be  held  in  UnireTSitj-  College,  Not- 
tingbuD,  to-morrow  (SabinUy),  ai  3.30  p  m.,  vben  T&riou> 
pa|>en  will  bo  open  to  diwcuuion.  The  following  jiapera 
will  be  reftd  or  taken  as  read  :  "  The  Hydrogen  Oil  (las 
tettiug  Stttetj-  L»mp"  by  Prof.  Frank  Clowe*,  D.Sc; 
"  Automatic  Expanaion  Gear  in  Uee  at  Blackwell  Colliery," 
by  Mr.  Maurica  Deacon. 

Royal  Heteorolo^oal  Sooletjr. — An  ordinary  meet- 
ing of  tbi»  »oci«ty  will  bo  hold  at  2.'>,  Great  Goorgc  eiroot, 
Wuttniiutor,  on  Wednewliiy  next,  at  ^  p.m.  Papers  on 
tbe  following  siibjecta  will  be  read  :  "  The  Great  Storm  of 
November  16th  to  30th,  1893,"  by  Mr.  Charlo*  Harding, 
F.R.Met^oc.;  "Runfall  uid  Evaporation  Obserrxtioni  at 
the  Bombay  Waterworks,"  by  Mr  S-  Tomiinwn.  M.I-O.K . 
F.RMet.Soc.;  and  "  On  Changes  in  the  Character  of  certain 
Months,"  by  Mr.  A.  E.  Watwn,  B.A.,  F.R.Met.Soc. 

Bleotrie  Uthttas  ia  DnbUn. — The  l*oetma«ter- 
GcMoral  vns  intorrogutud  wii  Monday  by  Mr,  ttvnnikor 
Ilottton  as  lo  whether  he  had  entered  into  3f;reement  with 
tbe  Manicipal  Corporation  of  Dublin  for  the  supply  by 
them  of  tbe  elcctnc  light  to  tbe  General  Post  Oflicu.  Dublin. 
In  reply,  Mr.  A.  Morley  stated  that  no  such  projwsal  waa 
under  consideration.  Perhjips,  he  observed,  the  question 
rcforrcil  to  the  new  parcel  sorting  office  in  Amiens-ntrcet, 
where  the  Board  of  Public  Works  were  proposing  to  provide 
the  electiic  b'ght. 

ChAmtMr  of  Arbitration. — The  revi«i'in  of  the  list 
of  ai'bilralora  for  the  Cbauberof  Arbitration  of  the  London 
Chamber  of  Commerce  is  now  in  progress.  The  list  already 
comprises  the  n Ames  of  1,400  gentlemen  engaged  in  over 
100  diflerenl  profftisions,  branches  of  trade,  induatry,  etc., 
wbo  have  consented  to  act  if  selected  by  parties  to 
raferonciw.  Opportunity  is  now  providm)  to  add  to  the 
liftt.  The  following  clause  is  recommended  for  insertion  in 
contracts  and  agreements  :  ''  All  disputes  whinh  may  arise 
eball  bo  sabmiilod  to  arbiiratioti  under  tbe  rules  lor  the 
time  being  of  the  London  Chamber  of  Arbitration." 

Bisks  <I>  of  OTerhe»d  Wires, —Minnenpolla  can 
hardly  bo  called  an  unim[K>rUiit  city  of  the  United  States, 
and  yet  overhead  trolley  wires  are  there  employed  for 
tramways  through  the  businosn  part*  of  tbe  town.  The 
only  Bccidonts  (or  incidents)  that  have  resulted  since 
January  1,  ISDI,  to  date,  have  been — on  tbe  authority  of 
the  city  inspector — three  fires,  with  no  damogo  resulting  ; 
four  hone*  kdled,  and  one  man's  leg  braken  owing  to  his 
fall  from  a  pole  on  which  ho  had  received  a  slight  shock. 
Taking  into  account  the  notoriously  rough -.and -ready  way 
in  which  overhead  construction  is  cariied  unt  in  America, 
and  tbe  higher  voltaees  there  employed,  there  «eem*  no 
reason  why  we  need  greatly  fear  the  introduction  of  trolley 
wires  in  this  country. 

Eleetrlcal  CommanloatlenwItbUghtshipe. — Mr. 

Jamee  Lotrcfaer  Mkci  t ito  I'rcitidont  of  the  [Ii>.ii'd  of  Trade  in 
the  HouM  of  Commons  last  week  what  actual  progress  had 
been  made  towards  carrying  out  tbe  recommendations  of 
the  Royal  Commission  with  regard  to  electrical  communi- 
cation with  lightshijis.  In  reply,  Mr.  MuudolU  observed 
that  be  replied  to  that  ipiestion  in  answer  to  the  hon. 
member  for  Dundee  tbe  previous  week.  He  then  sUted 
thai  the  work  of  coonectintt  with  tbe  shore  by  electric  cable 
tbe  North  Goodwin  and  ibe  Kentish  Knock  lighUvusMiU  was 
bang  proceeded  with  as  rapidly  as  practicable,  and  he  hoited 
they  would  becompletod  during  tbe  present  financial  year. 
On  Tuesday,  Mr.  T.  W.  Kussell  asked  the  President  of  the 
Board  of  Trade  whothei'  he  would  lay  upon  the  table  a 
return  giving  the  correspondence  between  shipowners, 
Chambers  of  G^mmerce,  Mr.  T.  R.  Wigham,  members  oi 
Parliament,  the  Commissioner*  of  Irish  Lights,  the  Trinity 
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Honae,  the  Board  of  Trade,  and  others  on  tbft  nibject  i 
ligbtbouse  illuminants  which  had  taken  plaee  since  the 
issue  of  the  last  return  an  the  subject.     In  rej>ly,  Mr. 
Mundeila  said   that  the  correspondence  wii*  published  u| 
to  Pobruarj-  34,  1893,  and  chut  which  bad  en«ued  had   no 
been  such  as  to  Justify  tbe  cost  incident  on  tbe  (irintii 
and  presentation  to  Parliament. 

Now  South  Wales  Elootrio  Club. — We  have 
received  a  copy  of  the  report  of  this  oluh  for  tbe  year 
ending  September  lost.  The  eouncil  congratulate  the 
members  upon  the  Miccess  which  the  club  has  attained. 
WhiUl  the  year  ha*  been  t  utisfdctory  one  u  reicards  the 
work  of  the  club,  the  council  regret  to  record  losses  of  mmdc 
of  their  most  valued  members  by  death.  The  council  sImi 
regret  to  have  to  rejiort  a  number  of  reaignationa,  chielly 
on  account  of  members  leaving  the  colony,  but  there  is 
reason  to  believe  that  their  loss  will  be  made  up  l>y  tbe 
accession  of  new  member*  during  the  oii*utng  yeisr.  During 
the  year  H  general  meetings  have  Iteen  bold,  and  pa|iBreiM 
the  following  subjects  were  read  and  discussed  :  By  Ui. 
P.  R  Elwell,  on  "  The  Appltcution  of  Secondary  BatterJe* 
to  Electric  Traction  "  ;  by  Mr.  O.  Haes,  on  "  The  Ligbiin);^ 
of  Railway  Trains  "  ;  by  Mr.  0.  W.  Brain,  on  "  ElcctnciljH 
OS  Ajiplied  to  Mining  "  :  by  Mr.  E.  R.  Dymund,  on  "  Fire 
Insurance  Kales  as  Applied  to  Electricity  '' ;  by  Mr.  A.  ¥. 
Williamson,  on  "  Central  Stations  "  ;  by  Mr.  H.  H.  Kings- 
bury, on  "Thirteen  Years' Electrical  Pi-ogreasof  Kew  South 
Wales  "  ;  and,  in  addition,  a  discussion  took  place  on  "Tbe 
Draft  Code  of  Hnles  and  KeguUtiona  fur  the  Broouon  of 
Overhead  Electric  Lightand  I'owei-  Wires. "  The  club  werealso. 
invited  to  attend  a  paper  raid  by  Prof,  Threlfall  on  "Soa 
Problems  Occurring  in  the  Construction  of  Eleetromaxnetid 
Recii)rocatinB  Mechanisms,"  before  the  Royal  Society ;  ali 
by  Mr.  T.  D.  Kieh.ink,  on  ■'  Rk-ctriciiy  as  a  Fire  Risk,' 
before  the  Insurance  hisiitiite  of  New  South  Walot- 

Th»  Pacific  Cable  daeation.— -We  quote  the  follow- 
ing from  tlio  Caiuuiian  Ga^ieUf :  "  Mr.  Sandfurd  Flvniog 
caiiitot  fail  to  be  encouraged  by  the  reception  ^ven  in  tbe 
Australian  colonies  to  his  advocacy  of  a  British  cable  acrou 
the  I'dcitic.  Queoniland  was,  it  will  he  remembered,  one 
of  the  ooloniea  tu  subsidise  the  French  cable  to  New  Cale- 
donia ;  but,  if  wo  may  believe  Hit  Thomas  Mullwrjiitb, 
until  quite  recently  premier  of  the  colony,  this  step  wos^^ 
only  taken  in  despair  of  getting  a  wholly  British  Ittie^| 
Speaking  at  the  reception  tendered  to  Mestn.  Bowell 
and  Fleming,  Sir  Thomu  dccUrei.1  that  he  had  always 
held  that  Australia  ought  to  have  subeidiaoil  a 
direct  cable  line  to  Canada,  and  that  it  slioukl 
lie  dotio  by  the  colonies  interested  at  a  price  that 
would  defy  competition.  Mr.  Fleming  would,  he  declared, 
have  all  possible  help.  All  he  desired  was  diroct  com' 
rounication  with  Canada,  and  if  it  could  be  carried  out 
by  Britirb  capital,  so  much  the  better.  Sir  Oeoi^e  Dibbs, 
tbe  premier  of  New  South  Wales,  the  other  colony  wkiefa 
came  to  the  help  of  the  French  com[>any,  gave  Mr.  Bowell 
Oijually  emphatic  auurance*  of  sympathy.  Tbe  New 
Caledonian  line  would,  he  hoped,  wake  up  the  British 
Government  to  the  necessity  of  constructing  a  separata 
cable  to  Vanconvur  rid  Now  Zealand,  Fiji,  Samoa,  and 
Honolulu ;  and  he  failed  to  see  that  tbe  French  cable 
should  banish  the  demand  for  assistance  in  laying  any  such 
future  Paci5c  cable  through  British  poscesnone.  The 
Intercolonial  Conference  which  will,  it  is  hoped,  be  con- 
vened at  Ottawa  about  the  middiv  of  June  next,  and 
include  representatives  of  all  the  Australasian  colonies,  will, 
we  may  hope,  put  these  assurances  of  sympathy  lo  a| 
practic.ll  tost." 

The   City   Telephone   Tabes. — Tbe  City  Commie 
sioners  of  Sewer*  hjid  ttiboiittod  to  them  last  week  a  letter  i 
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from  tbo  City  of  London  Electnc  Lighting  Coiii[i&uy  uking 
tba  Commiuion  to  tormioftU  tbe  eiitting  deadlock  u  to 
tho  t«lephoofl  tube  ^uetlion  by  ^'^'"8  tbeir  consent  at 
required  by  the  Telegraph  Act,  1891.  Tbe  company  first 
coiitraverl  tho  assoition  th^it  the  tubee  were  laid  eimnltanO' 
oualy  with  itie  ctuctric  ]i};hting  msin«  without  the  knowledge 
of  tbe  Commission.  With  reference  to  the  condilioua  vhicb 
theCommiBsion  sought  to  impose  on  tho  a^ers  of  the  tubes — 
tograntalelepboiieiiurviceiritbiii  the  City  iitX8  per  unniim — 
the  company  were  informed  by  the  higheeL  authorities  that 
that  was  incompatible  with  an  adequate  return  on  the  capital 
invested.  No  company  had  an  eicclusive  right  to  supply 
tel«(ihoiifl  service  in  any  part  of  the  kingdom,  for  the 
Pott  Office  authorities  hud  re|Kwtedly  expi'o«so<l  th«ii* 
willingueis  to  open  exchanges  if  a  certain  ntimbur  of  sub- 
scribers asked  them  to  do  so,  and,  aa  they  could  carry  out 
such  a  attrvice  more  cheaply  than  a  private  com|)iny,  any 
risk  of  a  moiici[Mly  at  once  vaniKhed.  Tbe  exittence  of 
that  powerful  check  against  exorbitant  charges  would  seem 
to  render  unnecessary  a  resort  to  exceptional  measures. 
The  com|)any  was  erecting  pinnt,  etc.,  to  supply  35,000 
customers  with  electric  light.  If  the  revenue  dorivod  from 
telephone  tubes  be  reduced  to  please  3,000  citixeiis,  it  could 
only  be,  it  waa  icubmittcd,  nt  tho  expanse  of  25,000,  In 
the  meantime  the  tubes  were  lying  idle,  neither  benefiting 
electric  light  users  nor  telephone  subscrihera.  The  existing 
ComjiunioK,  it  was  said,  were  evciy  day  putting  numerous 
wires  overhead  which  might,  in  nuny  casex,  be  placed 
underground.  The  letter  of  the  company  is  now  under  the 
consideration  of  the  Commission, 

A  One- Volt  StAodard  Cell.— In  the  American  Journal 
0/  Scifnte,  Mr.  U.  3.  Carhart  considers  this  subject,  Tho 
uitbor  employs  a  one-volt  stAodard  cell  of  tbe  same  form 
as  the  Clark  standard.  Tbe  tube  contains  pure  mercury 
in  contact  with  a  platinum  wire;  oti  this  ia  placed  mercurou^ 
chloride  paste,  covered  with  sine  chloride  solution.  A  cork 
diaphragm,  with  :isl>oiitos  packing  under  it,  is  employed  to 
keep  the  [lajite  in  (loution,  and  above  it  is  placed  more  sine 
chloride  solution  containmg  an  amalgsmatod  sine  rotl ;  the 
whole  is  then  hermutically  sealed.  Tbe  specihc  gravity  of 
the  ainu  chloride  solution  necessary  to  give  an  K.U.F.  of 
one  volt  at  13'7deg.  is  1-391  at  15dog.  The  internal  reiust- 
ance  of  the  cell  is  about  l,-'>00  ohms,  and  it  seems  to  suffer 
no  permanent  change  by  heating  at  SOdeg.  It  is  note- 
worthy that  this  ceil  has  a  positive  and  very  «mall  tem(>erit- 
tiiro  coefficient ;  from  lOdeg.  to  40deg.  the  Mmper^iure 
curve  is  approximately  a  straight  line,  and  tbe  £  M.K.  is 
obuioed  from  the  equation,  E,  =  1  +  0000094  (/-IS). 
Above  40deg.  the  curve  rises  and  involves  the  third  power 
of  f  -  15.  The  E.M.F.  is  observed  to  tag  somewhat  a*  ihe 
temperature  falls ;  tJie  hysteresis  i*.  however,  very  slight, 
being  equivalent  to  iilMut  3deg.  difference  of  temperature. 
Tbe  sign  of  the  temfierature  coefficient  of  standard  celU 
dajicnds  on  the  relative  magnitudes  and  signs  of  the  thermu 
E.M.F.'t  at  the  two  tides  of  the  couple.  These  may  be 
experimentally  determined  by  muns  of  an  [{-tube  con 
tainmg  the  solution  and  olectro'les  of  the  metal  concerned ; 
one  limb  of  tbe  tube  is  ke|A  in  melting  ice,  and  the  otbor 
in  a  bath  at  tbe  required  t«inpersture.  Tbe  K.M.F.  t,oi  up 
is  determined  electrosUlwally,  and  is  balanced  against  a 
standard  E.M.F.  Employing  Ibis  method,  the  author  bai 
measured  the  thermo  -  EM.F.  of  the  volt«ic  series 
Cu  I  CuSO,  I  Cu  between  Odeg.  and  SOdeg.  as  +  00007:) 
volt,  and  has  hence  calculated  the  values  for  several  other 
series,  and  compared  them  with  tbe  expuriment^il  valuun. 
Tbe  data  given  by  Botiiy.  and  by  Cfaroustchoil  and  Sitnik  -IT 
(Compl.  /fmt'-,  108,  937),  would  show  tbe  temperature  co- 
efTicicnt  of  the  author's  cell  to  be  small  but  negative. 
Bouty's  thsrmo-EM.F.  for  the  series  Zn  |  ZoCI^  |  Zn  is. 


however,  boo  large  ;  the  author  finds  it  to  be  0000584,  a 
number  from  which  tbe  temperature  coefficient  of  the  new 
cell  is  calculated  as  practically  identical  with  tho  value 
obtained  ex  fieri  men  tally, 

Tho  Board  of  Trade  Draft  RuIsb  for  Eleotrlo 
TraetlOD. — In  tbe  short  interval  that  bas  elapsed  since 
the  above  regulations  were  i«siied  by  the  Boartl  of  Trade 

for  criticism  by  electrical  experts,  considerable  progress  has 
been  niudo  by  the  interests  more  particularly  concerned 
with  a  view  to  undertaking  not  only  individual  but  united 
action  also,  in  the  hope  of  effecting  such  changes  in  the 
rules,  m  drafted,  that  tbo  reasonable  doTclopmont  of  electric 
Uacttoji  ahall  be  bolpeil  and  not  binderoil.  It  is  esjiected 
that  tbo  Institution  of  Electrical  Engineers  will  set  aside 
one  of  it*  ordinary  meetings  for  discussing  these  regulations 
and  tbe  problums  they  involve  ;  though,  of  course,  no 
arrangements  of  thid  kind  can  now  be  made  before  the  New 
Vear.  Yesterday  afternoon  the  Municipal  Associations 
formally  began  their  criticism  of  the  rules  at  a  meeting  of 
their  delegates  and  officers  to  discuss  this  matter  and 
decide  upon  some  course  of  action.  Finally,  the 
third  group  of  interests  deeply  concerned  in  the 
question— the  Electrical  Trades  Section  of  tbe  London 
Chamber  of  Commerce — instituted  a  similar  movement  on 
Friday  last,  when  a  sub-committee  of  well-known  and 
influential  men  sssombtod  to  deal  with  tbe  niles  as  might 
seem  heU  to  thorn.  Amongst  those  present  were  Meesrs. 
Crompton,  Garcke,  Stephen  Sellou.  R  P.  Sellon,  H.  P.  Kite, 
Carnithers  Wain,  etc. — all  intimately  connected  with  tbe 
electrical  und  traction  interests — and  a  considerable  amount 
of  important  business  was  transacted.  After  deciding  u]wn 
an  immediate  course  of  action,  the  rules  were  discussed 
uriatim,  and  no  lack  of  criticism  resulted.  On  many 
points  it  was  settled  that  further  information  should  be 
sought  from  tho  Board  of  Trade,  inasmuch  as  the  rules 
were  in  anumber  of  instances  excessively  obscure.  The  whole 
of  Rule  6,  wiih  its  sub  divisions,  was  referred  to  a  special 
sub  committee  in  order  to  work  out  and  compare  tbe  prac- 
tical results  which  would  follow  if,  in  the  first  place,  the  rule 
were  finally  approved  as  it  is,  and,  secondly,  if  it  bo  amendoil 
in  any  one  of  several  advantageous  ways.  Sub-section  a 
of  tliia  rule  is  probably  tbe  most  vague  in  the  whole  set ; 
for  a  "  separation  "  of  the  uninsulated  return  from  earth 
can  only  mean  that  it  shall  be  insulated,  an  obvious 
absurdity.  Rule  H  is  regarded  as  absolutely  travorting 
the  entire  conclusions  of  the  joint  parliamentary  committee, 
dnd  if  it  bo  allowed  to  stand  must  inevit^ibly  [lostpone  the 
development  of  electric  traction  to  any  extent  whatever, 
It  should  be  expunged  altogether,  as  also  should  Rules  ICt 
and  17,  which  :ire  not  only  unnecessary  but  simply  impos- 
sible to  cariy  into  effect.  Further  meetings  will  be  held  to 
discuss  tbe  rules  in  still  greater  doUil,  and  conjoint  action 
will  then  be  takon  with  the  other  inteiests  concorned,  so 
that  tbeluliesi  fiossihle  influence  may  he  brongbt  to  bear 
ujion  tbe  Board  of  Trade  to  modify  tbe  rales  in  the  particu- 
lars finally  agreei)  on. 

The  Electrical  PnriSoatlcn  of  SewaBo.— A  few 
week*  ago  we  referred  to  tbo  experiments  being  made  in 
France  with  tho  Hormitc  system  of  purifying  sewage  by 
means  of  electrolysed  sea-water.  This  method  is  being 
tried  at  Loriont,  and  an  English  comnunon  has  recently 
visited  tbe  town  to  inspect  tbo  working  operations. 
A  correspondent  of  the  SlandtiTtl  waa  present  with  M. 
Ilcrmite  and  I>r.  Mark  Armand  Ruffcr,  who  bad 
jnuriieyed  from  London  to  lest  Ike  efficacy  of  tho  system 
for  the  Briiisb  Inttitutiun  of  Preventive  Medicine.  Tbe 
corr«s[iondeut  conducted  Dr.  KuSer  to  tbe  house  where  the 
electrolycer  has  been  fixed  iip.  On  approaching  the  shed 
under  which  tbe  etectrolyser  was  at  work  they  stepped 
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orer  a  gutter  running  iritb  a1mo«t  completely  colourteai 
wiMr.  The  liquid  w&a  entirely  odourlesB,  and  •eemed 
to  bkve  bud  the  effect  of  cloknuing  the  ttone. 
M.  Loire  related  that  the  old  uniiied  sever  of 
the  (onner  BJanghter- houae  had  for  years  been  a 
fertile  nource*  of  epidomic  diseAsoB  in  the  tovn.  Very 
Urge  >un>s  of  money  had  been  «pent  i»  iitletu]>ting 
to  purify  it,  but  tilt  now  everything  had  failed.  At  the 
very  bef;inning  of  the  ex[>orimentt  with  M.  Heroiite'ii 
ty»Um  he  had  Soalied  this  eewer  vilb  the  electrolyaed 
Ha-wat«r.  Its  complete  ofBcacy  was,  be  affirmed,  demon 
Stfated  by  the  result.  The  siencb  bul  entiielydisappnurod, 
and  the  masonry  now  looked  as  if  the  sewer  had  been 
restored.  Aft«r  leaving  ibo  Town  Qall,  the  correspon- 
dent accompanied  a  large  party  of  niiinicipal  authorities 
to  the  experimental  works.  Dr.  Ruffe r  considers  it 
hia  duty  to  urge  a  thorough  practical  tri.il  of  the 
eyetem  being  made  on  a  largo  scale  in  England. 
Tlie  Havre  oxperimente,  the  correspondent  states,  biiv« 
demonstrated  that  not  only  can  the  electrolysed  liquid  be 
manufactured  in  almost  indufinilely  large  qnantitirs,  but 
that  at  the  same  time  the  application  of  this  system, 
especially  in  a  seaside  town,  would  constitute  a  very  con- 
siderable economy  instead  of  adding  to  tbe  ezpendiLiire  of 
the  municipality,  as  it  has  the  advantage  of  saving  all  the 
water  usually  employed  for  the  Hushing  of  the  nighlaoil 
and  (ink-pipes  of  houses,  as  well  as  the  much  larger  quan- 
tity employed  in  flushing  the  sewers  and  washing  the 
gutters.  At  Havre,  for  instance,  it  is  calculated  that  were 
M.  Hermite't  system  to  be  adopted  througbouC  the  town 
the  saving  in  water  would  not  be  less  than  60  per 
cent.  Everyone  in  the  Normandy  sea^iort  scorns  to  be 
in  favour  of  generalising  the  application  of  the  system. 
Thereare  various  indications  that,  not  only  in  France,  but  in 
other  countries  the  aiitboritios  are  becoming  alive  to  the 
importance  of  M.  Hermite's  system  o(  electrical  sanitation. 
In  France,  the  municipality  of  Brest  is  at  the  present  moment 
preparing  a  practical  trial  of  the  purifyiTig  method,  and 
before  the  end  of  December  iho  English  colony  at  Nice  will 
have  an  opportunity  of  witnessing  practical  oxporimonts  of 
the  Herraite  system,  to  be  made,  as  at  Brest,  at  the  cost  of 
the  municiiulity.  The  trial  at  Nice  will  take  place  close 
to  the  Promenade  des  Anglais,  and  on  a  somewhat  larger 
scale  tban  that  made  hero.  At  the  end  of  the  year, 
when  the  ez[)erimentii  at  Nice  have  been  organised,  M. 
Hermite  is  to  make  a  flying  visit  to  Alexandria  and  Cairo, 
with  the  object  of  arranging  for  trials  of  bis  method  in 
those  Egyptiio  towns.  As  for  Paris,  it  is  becoming  every 
day  more  probable  that  the  He  de  la  CitA  will  bo  made  the 
scene  of  experiments  on  a  large  scale.  Numeroiu  other 
municipalities  have  written  to  M.  Hermite  with  the  object 
of  making  experiments  with  his  system. 

Physiological     Effects     of     Hlcfa  •  FreqaoBoy 

Elootric  CurrontB.  -Mr.  W.  S.  Hedley,  U.D.Bdin., 
in  the  oourso  of  a  communication  on  this  subject  to  the 
Laactt  of  the  9Lh  iust.,  states  :  "  Mr.  A.  C.  Swinton'e  letter 
In  the  Lancfl  of  October  11  will  not  only  be  appreciated  by 
medical  men  a«  a  vaUublo  contribution  to  our  knowledge  o( 
ft  new  and  difBcult  Kubject,  but  it  will  be  accepted  also  as  an 
indication  that  the  electrical  expert  is  willing  to  aid  in  the 
efiorts  of  t^e  profession  to  decharUunise  medical  elec 
tricity  and  to  reduce  some  at  Ica^t  of  its  problems  to  a 
question  of  sound  pbysice.  In  refttrriiig  to  an  article  of 
mine  which  ap^^Miared  in  the  Lamxt  of  August  19,  Mr. 
SwintoD  correctly  states  that  the  view  therein  adopted  that 
bigb  frequency  currents  ore  harmless  mainly  bucuuio  of  their 
■mall  current  strength  is  one  previously  put  forward  by  him 
iu  the  PhSotoj^neai  MagaHne  of  February  last.  Il  might  alsu 
have  been  added,  and  do  doubt  would  have  been  so  bwj 
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Mr.  Swtnton  been  aware  of  the  fact,  that  before  t! 
appearance  of  tbe  article  in  the  PhUMDjAicat  Maffoaat 
I,  and  before  me  the  Bleetfkal  Review,  had  accepted  this 
principle  and  referred  to  the  '  whittling  down  '  of  current 
strength  by  the  various  transformations  to  which  it  bod 
been  subjected  as  a  probable  cause  of  this  and  many  similac 
pbenomena.  This  seems  to  bo  evidenced  by  an  article  o: 
the  physiological  effects  of  alternating  currenta  publUbi 
iu  the  Lancei  of  December  24,  1892,  and  by  the  pogM 
the  Electrical  Review.  With  the  knowledge  that  exists  of 
the  surface  transmission  of  high  frequency  currenta  along 
metallic  conductors,  Mr.  Swinton's  explanation  of  the 
power  of  such  currents  to  light  incandescent  lamps  be- 
comes a  very  probable  ono ;  but  when  the  human  body 
becomes  the  conductor  there  aeeme  to  be  no  good  evidence 
to  show  how  such  curronts  are  transmitted  union  (and 
this  the  present  state  of  the  question  seems  narcely 
to  warrant)  the  physiological  eflects  claimed  for  theoH 
are  accepted  as  a  proof  that  Ihey  deeply  penetrate  the" 
organism.  This  is  a  question  in  biological  physics  cod> 
cerning  which  light  and  leading  are  still  sought  for. 
Mr.  SwintoD  suggests  a  general  law  that,  apart  from  some 
possible  minor  influences  of  frequency  and  abniptnoaa 
alternation,  the  physiological  effects  of  electric  currents  art' 
mainly  proportional  to  their  electrolytic  effects.  Other 
things  being  equal,  this  is  probably  true.  But  it  seoias  to 
minimise  the  im^iortauce  of  other  factors,  and,  taken  ■■  a 
law,  to  fall  far  short  of  tbe  facts.  As  an  iostance  tboee 
most  obvious  of  all  elcctro-pbystological  phenomena,  tbe 
neuro- muscular  effects  that  follow  electric  excitation  taay 
be  cited.  Putting  aside  for  the  moment  tbe  influence  of 
current  density,  an  old  familiar  experiment,  in  which 
a  voltameter,  an  interrupting  wheel,  and  a  frog  A  la 
Galvani  ('  physiological  limb ')  are  connected  op  in  a 
continuous-current  circuit,  may  be  considered.  With 
the  wheel  at  rest  gaa  is  disengaged  and  there  i«  nvfl 
visible  muscular  contraction.  Once  the  wheel  is  put  into 
motion  evolution  of  gas  nearly  ceases,  and  tbe  muscle 
is  seen  to  strongly  contract.  In  other  words,  unless  a 
certain  current  is  made  and  broken  no  visible  muscular 
movement  occurs.  The  mere  passage  of  tbe  current,  be 
the  electrolytic  effect  what  it  may,  faila  to  produce  visible 
contraction.  Here  motor  reaction  b  proportional  to  tbe 
variation  of  the  potential  and  to  tbe  suddenness  with 
which  that  variation  is  made,  as  well  as  (no  doubt)  to  the 
strength  of  the  current  used.  But  the  question  is  not 
even  so  simple  as  this.  With  tbe  '  interrupted 
Franklinic '  current  there  is  obtained  a  maximum  motor 
effect  with  a  minimum  amount  of  sensation — riz., 
violent  muscular  contraction  with  practical  immunity  front 
pain.  How  does  current  strength  help  here  T  I(  small- 
neas  of  quantity  accounts  for  the  absence  of  teosorjr 
effect,  it  can  scarcely  be  invoked  also  to  account  for  tha 
marked  presence  of  motor  effect.  Farther,  how  doM 
such  a  law  cover  tbe  phenomena  of  'make'  and  'break' 
and  the  reversal  of  the  formula  in  tbe  'mctioit  of 
degeneration,'  or  how  does  it  account  for  thoM  oon- 
ditiona  of  altered  excitability  known  as  'anelectrotonic 
and  'katelectrotonic't  In  these  coses  there  are  varying 
physiological  elTecta  with  the  same  current  strength. 
How  far  the  ordinary  laws  of  physics  and  bow  for  'vital' 
endowments  of  living  structure  account  for  such  phenomena 
have  yet  to  be  ascertained.  It  would  a^ipear  that  wo  most 
stilt  content  otirwlves  with  the  statement  that  the  ftffeett 
of  electric  currents  on  the  body  depend  not  oidy  upon 
current  strength,  but  on  the  mode  in  which  such  current 
strength  is  presented — i.e.,  that  pbysiologicsl  effects  are 
proportional  not  only  to  tbe  quantity  of  electricity,  but 
also  to  its  modalitjr." 
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ELECTRIC  LIGHT  AND  POWER. 

BT  ABTHCTB   F.  OPT,  ASSOC.MKM.  ISST.  ELBCTRICii,  EHaiKEERa. 

(All  righls  reserved.) 

fConiinufti  from  pa^t  SfiS.) 

ALTERNATE  CURRENT  WORKING. 

In  entering  upon  this  subject  the  reader  must  be  prepared 
to  tolerate  a  little  elementary  mathematict,  tincc  the  theory 
of  alternating  currents  cannot  bo  understood  without.  The 
whole  subject,  indeed,  is  one  tb&t  calls  for  a  fair  mathe- 
matical knowledge,  and  every  day  the  necessity  of  the  study 
and  examination  of  this  branch  of  electricity  becomes  more 
and  more  compulsory  to  those  who  wish  to  keep  pace  with 
tha  development  of  electrical  science.  In  direct-current 
work  everything  is  so  simple  that  those  who  have  only  had 
experience  in  that  branch  find  themielves  (|Lute  at  sea  when 
eaUed  upon  to  0[iorat6  alternate  current  plant,  and  this  in 
not  to  be  wondered  uL  A  ilirectcuiTent  engineer  has  only 
to  multiply  his  ammeter  reading  by  the  voltage  of  the 
einuit  to  obtain  the  electrical  power  that  is  going  out  ;  the 
slUnuto -current  engineer  cannot  dothir  If  an  alternator  is 
worldiig  at  2,000  voIt«  pressure,  and  the  current  in  the 
H  primary  circuit  is  40  amperes,  the  power  given  out  is  not 

I  (2,000x40)  watU.     Similarly  if  the  alternating  volts  be 

^^B  divided  by  the  resistance  in  ohms  of  the  primary  circuit,  the 
^^B  quotient  will  not  t;ive  the  primary  cuirent  in  am|>erea.  It  is 
^^^  on  this  account  that  it  it  said  that  Ohm's  law  is  not  true 
I  for  alternating  currents,  but  it  is  perfectly  true  if  applied 

I  in  the  right  way,  and  all  the  other  causes  and  efTecia  are 

I  tftken  into  account.     Theru  are  more  K.M  F.'s  tlian  one,  and 

I  there  are  other  obstructions  to  the  current  besides  the  mere 
^^^  metallic  resistance  of  the  conductors ;  they  ignore  the 
^^B  effects  of  self-induction  and  the  lagging  of  the  cnrient 
^^V  behind  the  impressed  E.M.F.  Only  a  few  of  the  rudi- 
V  mentary  equations  can  be  given  here,  and  those  who  wish 
I  to  enter  into  the  subject  should  consult  l>r.  Fleming's  work, 
■  entitled  "'The  Alternate-Current  Transformer  in  Theory 
H        end  Pruetice  " — the  theoretical  |iart  is  in  Vol.  I. 


The  nature  of  an  adternating  current  has  already  been 
explained,  and  on  referring  back.  Pig.  17  shows  the  two 
curves — the  EM. P.,  and  the  current  that  lags  behind.  It 
is  necessary  in  dealing  with  this  kind  ol  work  to  know  the 
value  of  both  the  E.M.F.  and  current  at  any  instant — that 
is,  at  any  stage  of  the  periodic  rise  and  fall.  Suppose  we 
have  a  coil  of  wire,  as  in  Fig.  32,  capable  of  rotation,  and 
placed  in  a  magnetic  Geld  whose  strength  is  H  ;  let  the  area 
of  the  coil  be  A,  ind  let  it  make  one  complete  revolution  in 
tha  time  T,  then  at  any  instant  I  the  number  of  lines  of 
force  embraced  by  the  coil  are 

N  =  HAcos^-', 

where  the  fraction  —  determines  thoangle  in  degrees  throat') 
which  the  coil  has  turned. 


N 


Tha  slojio  of  the  curve  at  any  point  is  obtained  by  finding 
the  tangent  of  the  angle  which  the  curve  at  that  point 
wakes  with  the  horixontal;  evidently  the  angle  cannot  bo 
greater  than  90<!cg.,  because  then  the  slope  of  the  curve  is 
at  right  angles  to  the  borizonUl— that  is,  it  occupies  a  per- 
pendicular position.     The  maximum  value  of  the  tangent 

is  M  — ,  and  whan  the  cosine   is  diminishing,  then  the 

sine  curve  has  a  positive  value,  and  vict  verai.  If  we 
suppose  the  inimber  of  lines  embraced  to  bo  docroasim;, 
we  shall  find  that  the  time  rate  of  change,  or  tha  E.M.F., 
E,  producad,  to  ba 

E  =  -=:-  A  II  Bin  -=- ; 


T 


Sir 


the  expresBiori  —  A  II  is,  therefore,  the  maximum  value  of 

the  time  rate  ol  change  of  N,  and  it  is  also  interesting  to 
note  that  if  we  have  any  uuantity,  N,  undergoing  variation 
according  to  a  sine  law,  than  the  maximum  value  of  rata 
of  change  will  be 


2n 


N. 


The  pulsating  waves  of  an  alternating  current  so  closely 
resemble  a  curve  of  sines  that  the  non- mathematical  reader 
should  establish  for  himself  the  following  most  important 
facial 


rio.  33. 

(1)  The  mean  ordinate  of  a  sine  carve  between  values 

0  and  ir  is  1  or  -637  M,  where  M  represents  the  maximum 

r 

onlinate.     In  Fig.  33  the  area  enclosed   by  the  sine  curve, 
0  M  (,  is  obtained  by  multiplring  the  maximum  height,  M, 
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by  the  baM,  O  t,  >nd  than  hy  -637.  Tlifl  area  of  th«  curve 
I'Mtireei)  the  limtU  O  and  t  it  thi»  equal  to  tbe  re«U»f!ul)ir 
Ikrea,  O  A  B  f,  itincfl  the  ordinate,  0  A,  i>  -637  of  M.  SJiioa 
ftito  number  '637  i*  not  far  from  666,  henco  ««  maj  wj- 
Ftbat  tbe  timo  avsregs  of  the  Huctimting  ctirrotit  >s,  roughl}', 
pUboat  two-tbirdfl  of  the  maximum  vahio  of  tbe  curretit. 
(3)  In  mefisiiring  an  alterDating  current  it  is  tbe  square 

of  the  cnrreut  that  must;  be  considered  ;  hence  tbe  average 
p  given  in  (1)  U  not  tbe  true  roesaure  of  tbe  mean  current, 
rent  it  will  be  the  aqnare  root  of  the  mean Bqttare,expreeaed 

by    ^  ^    or  -  ,^ .   becauM    the    aquare    of   the   maxi- 


V2 


M-" 


Hum   Talue   ia    H*,    and    the    mean   square    it   — :  so 

that  we  have  two  mean  valuea,  the  first  being  '637  of 
tbe  maximum,  or  the  simple  arithmetical   mean,  and  the 

eecond  being  — —  ,or-707of  the  maximum,  or  tbe  sqtiAru 

root  of  the  mean  square.     This  last  expression  is   non- 
written    thns,    •Jmm.n   st).  for  terseness.     Tbe  difference 
between  '637  and  "707  is  -07,  which  thus  shows  that  the 
•imple  mean  is  10  per  centv  below  ^''mean  sq.     Draw  two 
Liine     curves,    one    of     which    is    retanleil    by    a    small 
'Uf^e,    4',    behind    the    other;    multiply    their     onlinatos 
together    at   every    point,    and    take   the    moun   value ; 
increase    the  retardati«ii,  <^,   and   repeat    the   operation, 
and    W0    shall    find    that    we    got    a     smaller    result. 
,  Uaka  ^  =  flOileg.,  so  that  the  second  curve   commences 
[  at  a  quarter  of  a  period  behind  the  first  curve,  and  we  shall 
And   that  our  nuult  is  now  zero,  and  no  work  is  done 
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■  because  the  positive  products  exactly  equal  the  negative 
niroducts.     If  this  operation  be  repeated  lor  several  vjiluea 
^  1^,  we  shall  find  tJiat  the  avaiatfc  vulite  for  a  given  value 
of  ^  is  A  B  COB  >t>,  where  A  and   B  arc  respectively  the 
aaximum  ordiiiatea  r>[  the  two  sine  curves  under  exami- 
ation.     Ill  an  alternate-current  circuit  the  current  would 
'be  equally  in  pbasn  with  the  impressed  K.M.F.,  if  it  were 
not  for  the  disturbinjr  olTact  of  self  induction,  which  cuuios 
ilhe  current  to  be  nttardcd,  or  to  la^  behind  the  imi>resse(l 
|£.M.F.    The  followtn);  exporiment  illustratee    how  self- 
induction     produoos    erroneous    readings    when    ordinary 
Fsieasuring  instruments  which  are  made  for  direct-uurront 
work  are  nsed  for  alternate  current  work. 

A  borixonlal  coil,  baring  a  reaintance  of  1,I&8  obms  and 

consisting  of    1,150   convolulionii,    has   su*pondod    at    its 

^.centre  a  smaller  coil,  having  a  resistance  of  65  obms  and 

^,1S0  convolutions,  the  axis  of  the  smaller  coil  being  at 

'  Tight  angles    to    that  of   the    larger.     The  ends  of  the 

two  coils  are  connected    in  scries,  and    are   then   first 

Joined  up  to  a  source  of  steady  E.M.F.  and  the  deHec- 

KioD  of  toe  small  coil  noted ;  the  circuit  is  then  broken, 

Ifend  the  ends  of  the  coils  are  joiaed   up  to  a  source  of 

fUlternating  E.M.P.  of  equal  amount,   when  it   is    found 

tliat   the  dcflectjon   is  much   leas ;  in    (act,    in  one  case, 

when  the  "  frequency,"  or  "  periodicity,"  of  the  current 

wan  '2(>0  per  socond,  tbe  deflection   was  lo  pur  cent,  lower 

tlun  tbu  dcfioction  obtained  from  -a  direct  E.M.F.  oi  equal 

amount.     The  accompanying  curve  ihown  in  Fi^.  34  abowa 

tbo  percentage  of  error  olmerved  when  a  voltmeter  eon- 

taining  iron,  and  eoiutructed  for  direct  currents  and  steady 

E.M-F.'s,  waa  used  with  allcnialing  E.M.F.'8  of  various 

periodicity.    With  a  periodicity  of  133  per  secoiul,  the 

reading    on   the   voltmeter    was    no    less    than   26    por 


oenL  lower  than  wbat  it  would  be  if  the  G.M.F. 
were  eteady,  itiatew)  of  being  of  an  alternating  character. 
Tbe  above  experimental  Tact  leachea  ns  one  very 
ini|M>rUnt  lesmn,  and  this  is  i  ibat  wherever  there 
is  any  iron  picaent  in  an  alternating-current  circuit, 
it  will  create  selMnducUve  diaturbancea.  Therefore  alt 
instruments  for  measuring  alternating  cnnents,  whether 
ammeters,  voltmeters,  or  wattmeters,  must  bo  constructed 
free  from  iron. 

An  alternating  current  circuit  may  be  one  of  two  binds — 
inductive  or  non-inductive.  We  will  consider  the  latter 
kind  first,  ns  it  is  the  aimpler :  a  non-indoctive  circuit 
signifies  one  that  has  no  self-itwluction,  consequently  tbe 
only  obstruction  to  the  current  is  tbe  actual  iMimic 
resistance  of  the  conductors. 

To  measure  the  alternating  current,  we  should  take  an 

electrO'dynaraumeter,  which  will  measure  tbe  ^mean  square 
or  -.„,  where]  eignific*  the  maximum  value  of  thecnrrent; 
similarly,  to  measure  tbe  a1t«rnating  volts,  we  shoald  uae 


I 


will 


measure  ^'mean  square 


,  where  E  signifies  the  maxi- 


a  Cardew  voltmeter,  which 
of  the  impressed  E.M.F.,  or  —,.<, 

mum  value  of  the  impressed  E,M.F.    Having  now  obtatoed 
both  the  current  and  the  volts,  the  product  of  tbe  two 

PI         El 
readings  will  give  us  -7:, — TK  =  ~a~t  *"''   t^''  repreeenta 

V-  \'-        * 
the  mean  power  consumed. 


Flii.  36. 


The  above  is  true  when  both  tbe  E.M.F.  and  carrenl  are 
in  step  or  in  phase,  but  supjxisc  that  tbe  i^urrent  curve  is 
retarded,  and  lags  60deg.  behind  the  KM.F.  curve,  then 
we  shall  have 

EI  EI 

mean  power  =  -_  x  cos  60deg.  =  -— . 

A  graphical  view  of  tbis  is  given  in  Fig.  35. 

Suppose  we  have  a  number  of  (oices  acting  on  a  poiat, 
it  can  easily  be  shown  th.it  if  lines  are  drawn  parallel  to 
those  forces,  and  |>r<>purtional  in  length  to  the  forees  repre- 
sented, and  to  some  tixod  scale,  so  that  in  direction  and 
magnitude  thoy  may  symbolise  tbe  several  forces ;  then  it 
all  the  forces  arc  in  equilibrium,  the  fi^^ure  obuined  will  be  fl 
a  closed  polygon,  and  if  they  are  not  in  equilibrium,  the  ^ 
figure  will  be  oi>en.  For  example,  suppose  A,  B,  0,  t>,  E, 
F,  Q,  n  represent  such  a  polygon,  obtainecl  from  a  number  ^ 
of  forces,  and  o|>en  at  A  H,  then  the  dotted  line  A  EI  ^| 
represents  tbe  resultant  of  all  theae  foreet.  Wo  shall  now  ^1 
show  that  we  can  equally  as  well  apply  tbis  to  EM.F.'g 
acting  in  a  circuit.  In  an  alter natinK-corrent  circuit  we 
have  usually  three  F^M.P.'s  acting : 

(1)  The  cfloctivo  E.M.F.,  or  the  product  C  R. 

(2)  Tbe  E.M.F.  due  to  self-induction  or  iDdoctaDce. 

(3)  The  impressed  E-M.F.,  which  at  any  instant  balances 
the  oiher  two. 


I 


Suppose  we  have  a  lino,  0  A  (in  l-'ig.  36),  revolving  abont 

Sioini,  O  ;  if  0  A  repreeeots  to  some  scale  the  maximiioi 
ue  of  an  E.MJ*'.  undei^wng  a  sine  variation,  it  will   bo 
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teen  thnt  we  may  represent  the  valiiet  at  any  {nstaiit  by 
the  projectioD  of  the  line  O  A  upon  a  fixei]  line,  such  us 
O  C,  which  it  will  bo  aeon  i>  proporlionnl  to  <in  i.  Now 
0  A  may  represent  the  resultant  of  any  number  of  E.M.F'e. 
We  may  exleml  thin,  as  in  the  case  of  the  force  polygon, 
and  state  that  tlie  projection  of  the  resultant  of  any  oHmber 
of  E.M  F.'i  is  tbc  sum  of  the  projections  of  its  const iiuenta. 

An  inductive  alternating' current  circuit  is  a  much  more 
complicated  matter  to  deal  with  thiin  the  olher,  tince  we 
bftve  to  consider  the  disturbing  effects  of  self-induotion  to 
obtain  the  power  consumed  in  an  inductive  circuit.  We 
oust  not  multiply  the  s/'meaii  snuare  of  the  alternating 
current  by  the  J  mean  iqiiure  ol  the  alternating  E.M.F., 
because  the  product  would  not  mcusiire  the  true  mean  jiower. 
Tbcmean  jioweratanyinstaDlof  timc,isohtiiin(.il  by  multiply- 
ing the  cniTCnt  at  that  instant  by  the  E.M.F.  at  that  instant ; 
the  same  must  bo  done  for  any  and  every  other  instant. 
Wo  thus  have  a  series  of  simultaneous  results,  and  the 
mean  value  of  this  aories  will  give  the  true  mean  power 
consumed-  The  product  of  •/  mean  tquare  current  and 
•J  mean  sqnui'u  E.M.F.  is  called  the  apparnU  mean  power 
consumed  in  an  inductive  circuit ;  whilst  the  moan  of  the 
products  of  current  and  E.M.F.  is  called  the  true  moan 
(lower  consumed  in  an  inductive  circuit. 

For  a  non-inductive  circuit,  or  when  the  current  curve 
is  in  step  with  the  K.M.F.  curve,  the  J  mean  sijuare 
current  x  V  moan  square  E.M.F.  =  mejin  prmluct  of 
current  and  E.M.F. ;  but,  as  explained  above,  this  i*  not 
so  with  an  inductive  circuit,  or  when  the  current  curve 
lags  behind  the  impressed  E.M.F.  curve.  In  some  cases 
the  true  watts  may  bo  only  one-half  what  the  ap|>arent 
wittts  are. 

In  an  inductive  circuit  wo  have  to  deal  with  solf-inductiou, 
which  may  bederinedasthcKM.F.  thalia  produced  by  the 
varying  current  acting  inductively  on  it4  own  circuit. 
Where  the  current  is  a  steady  one— that  is,  ol  con- 
stant value — there  is  no  effect  apparent  oE  self-induction, 
becaiue  the  magnetic  field  enclosing  the  current  is  in- 
variable in  strength ;  but  immediately  the  current  begins  to 


h 


Fia.  37. 

change  and  vary  in  value,  like  an  alternating  current,  its 
magnetic  field  also  begins  to  change  in  value,  and  when  a 
conductor  is  surrounded  by  a  magnetic  field  which  is  con- 
stantly varying  in  strength,  an  E.M.F.  is  set  up  which  is 
opposite  in  force  to  the  impressed  E.M.F.  of  t^e  circuit ;  thus 
in  addition  tothc  mere  rcsitUtrtce  in  ohms  of  the  conductor, 
there  is  a  second  obstruction  to  be  dealt  witb.  The 
obstructive  efToct  which  this  counter  E.M.F.  hat  upon  the 
current  of  the  circuit  is  named  tbe  "inductance'  of  the 
circuit.  Qence,  we  may  say  that  a  circuit  has  unit  in- 
ductance when  a  current  varying  at  the  rate  of  one  ampere 
[>er  second  will  produce  in  it  an  E.M.F.  of  one  volt,  and 
this  unit  isnamM  a  "beiiry,"or  a  "secohm,"  and  is  generally 
denoteil  by  the  letter  L. 

When  the  (leriodicity  of  tbe  current  is  ff^—  |ier  second, 
then  the  inductuncu  is  measured  by  2  n-  n  L  ;  where  L  is 
the  said  cobfTicicot  of  self-induction,  let  the  rMiatance  of  tbu 
conductors  bo  R  ohms,  then  the  total  obstruction  to  the 
current  is  ■/  R*  +  (2  ir  it  L)»,  and  this  is  named  the  im- 
pedance of  the  circuit,  since  it  represents  the  whole  resist- 
ance which  the  current  has  to  contend  against.  Fij;.  37 
■hows  tbe  relation  between  induotAnce  and  resistance, 
whore  resistance  and  inductance  occupy  two  sideti  of  a  tri 
angle,  AC"R  and  BC~2jrnIj,  then  the  hy[iothenuse, 
or  third  side,  A  C,  must  equal  the  -J  tarn  of  the  squares 
»  -J  K'+iTi^n^lP;  hence  tbe  side  AB-tlie  impedance  of 
tbe  oircuiu    Suppose  in  a  circuit  having  inductance  whose 


coefficient  is  L,  resistance^R,  and  impressed  E.M.F.  =  E, 
that  the  maximum  value  of  the  current  be  I, then  tbe  product 
R  I  represents  the  volts  absorbed  by  the  metal  resistance  of 
the  circuit,  and  these  volts  are  named  the  effective  E.M.F. 
Tbe  product  (2  b-  n  L)  I  will  represent  the  KM.P, 
due  to  the  inductance  of  the  circuit,  whilst  the  product 
V  (5=  -f-  4  ir=  n'  U)  I  will  represent  the  impressed  E.M.F. 
of  the  circuit.  The  angle  B  A  C  in  Fig.  37  always  defines 
the  lai;  of  the  current  I  behind  tbe  impressed  E.M.F. — that 
is,  it  measures  the  angle  of  retardation  in  phase — wbilo  its 
tangent  represents  the  ratio  existing  between  the  inductance 
and  resistance  of  the  circuit.  We  can  now  give  s  rough 
formula  for  tbe  adaptation  of  Ohm's  law  for  alternating 
currents,  which  is — 

(,„„^^^imf^ess^E^. 
impedance 

Mathematically  this  may  be  exproased — 

Etin  d 


The  following  experiments  have  been  made  by  Mr.  W. 
Brow,  of  the  British  Museum,  and  have  been  kindly 
ouppliod  to  the  writer  as  illustrating  some  interesting 
results  on  the  skin  effect  of  alternating  currents  in 
conductors. 

Shin  E(ltci. — The  method  of  experimont  consisted  in 
observing  the  increase  in  the  force  exerted  upon  a  magnet 
pole  reversing  in  synchronism  with  tho  alternate  current, 
and  placed  just  exterior  to  the  conductor  in  which  it  was 
flowing.  As  tbe  rate  of  alternation  of  the  current  was 
increased  from  lero  upwardn  the  current  was  forced  out- 
wards lo  tho  external  layers  of  tho  conductor,  an<l  the  force 
exerted  upon  tho  magnet  polo  was  correspondingly  in- 
creased. 


lu  one  ozperiment,  using  a  solid  brass  conductor  lin. 
in  diameter,  and  passing  various  currents  of  a  frequency 
of  200  through  it,  it  was  found  that  tbe  forco  on  tbe  magnet 
jH)ie  had  increased  by  about  20  per  cent,  of  its  original 
amount  with  continuous  currents  of  equal  value  flowiog 
in  tbe  conductor. 

In  another  experiment  a  brass  tube  of  the  same  external 
diameter,  but  jfin.  internal  diameter,  was  employed,  and 
some  of  the  result«  obtained  are  plotte<l  in  the  accompany- 
ing curves,  having  for  abscisfir  the  frequency  ol  the  alter- 
nating current  and  as  ordinates  the  percentage  incronso 
in  the  force  exerted  upon  the  magnet  ]>olo  over  that 
duo  to  a  continuous  current  of  the  same  numerical 
vnhio.  The  npjier  curve  was  obtained  witb  a  current 
of  100  ampures  at  various  frequencies,  and  the  tower 
curve  refers  to  a  current  of  300  ampere*  [lassing  through 
the  conductor  under  similar  conditions. 

The  curves  show  us,  amongst  other  things,  that  with  a 
low  current  density  the  skin  effect  becomes  more  ap[>arent 
than  with  a  high  one ;  also  that  after  about  16,000  alterna- 
tions per  minute,  or  a  frequency  of  26C  has  boon  reached, 
the  current  rapidly  becomes  forced  to  tbe  external  layers 
of  tbe  conductor. 

{To  be  amtinmd.) 


I 
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POLTPHASG  ALTERNATE  CURRENTS. 

f  Continued  from  page  54S.) 

It  has  bean  ibown  that,  speaking  theoretically,  the  field 
produced  by  two  or  three  currents  is  constaat,  but  we  Sad 
u  a  matter  of  practice  that  it  is  not  bo.  The  preaence  of 
iron  in  the  inductive  ay  stem  givea  rise  to  hyatereaia  ;  and, 
convonoly,  the  armature  also  reacts  upon  the  field  ;  alter- 
nating cmrenti  therefore  can  only  be  called  more  or  Issa 
rinuioidal. 


Fia.  15. 

Afl  a  conaequence  the  field  Taries  from  time  to  time 
aboTe  and  below  ita  theoretical  value,  and  theee  variationa 
are  inversely  aa  the  number  of  coita  in  the  field  syatem. 
According  to  Meurs.  Siemena  and  Halake'a  ezperimenta,  the 
Tuiationa  were  as  much  as  13  per  cent,  widi  only  four 
coils,  although  they  practically  ceaaed  when  six  coils  were 
naed  with  six  currents  displaced  one-sixth  period.  In  order 
to  obtain  a  rotating  field  of  constant  strength,  we  might  use 
a  considerable  number  of  alternating  currents  of  different 
phases,  but  this  would  of  course  introduce  many  complica- 
tions in  producing  and  transmitting  the  currents.  A 
simpler  way  ia  to  vary  the  windings  so  as  to  increase  the 
number  of  component  fields,  but  not  of  the  difi'erentrpbased 
currents.  To  efiect  this  we  may  employ  any  one  of  three 
methods: 

1.  A  combination,  aee  Fig.  15,  of  the  two  arrangements 
already  mentioned — star-shaped  and  triangular.  It  is 
obvions  that  the  currents  circulating  through  the  centre 
coils  ore  displaced  one-sixth  of  a  period  with  respect  to 
those  in  the  outer  coils.     In  a  mixed  winding  of  this  kind 


Fw.  16. 

we  have  therefore  six  currents,  each  differing  in  phase  by 
one-aixth  of  a  period.  By  auitably  arranging  the  reaiatances 
of  the  different  coils  we  may  obtain  currenta  of  the  same 
strength, 

2.  Three  alternating  currents,  A,  B,  C,  of  the  same 
period  and  amplitude,  but  differing  in  phaae  by  one-third  of 
a  period.  According  to  this  method  (see  Fig.  I6),tbecoila  a  a' 
ore  wound  in  opposite  directions,  similarly  with  b  b'  and  c  €. 
The  result  is  the  same  as  if  the  second  coil  in  each  case 


fio,  17. 

were  wound  in  the  same  direction  as  the  first,  but  with  a 
current,  A',  passing  through  it  in  a  direction  opposite  to 
that  of  A;  and  we  have  aiz  currer.ts  differing  in  phaae  by 
one-sixth  of  a  period,  and  succeeding  one  another  in  the 
order  A  C,  B  A',  C  B'  (see  Fig.  17).     Similarly,  we  can  get 


four  currents  displaced  one-fourth  period  by  tha  use  of  two 
currents  displaced  to  the  same  extent. 

In  the  case  of  a  field  produced  by  six  currents,  if  H  o 
the  field  strength  produced  by  a  current.  A,  passing  through 
one  of  the  six  windings,  it  is  obvious  that  the  strength  of  the 
rotating  field  at  each  instant  is  3  H,  and  that  it  makes  one 
revolution  per  period  of  the  alternating  currents.  The 
algebraic  sum  of  these  current  strengths  has  a  zero  value 
throughout. 

3.  A  still  further  step  in  this  direction  has  been  taken 
by  Dobrowolski,  who  shows  that  when  we  superpose  two 
currents    of    the  same  period,  T,  and  strength,  c,  but 


Fio.  18. 


differing  in   phase   by  an   interval,  x  (see  Fig.  16),   the 
current  strength  C -'2  c  cos  ^.     The  first  method  above 

mentioned  is  in  reality  based  upon  the  principle  underlying 
this  formula. 


tK  B'  bo  A    ca    C   cb    B   ab  A'  ac    CM 


We  can  adopt  as  a  combination  of  the  two  preceding 
methods  the  syatem  shown  in  Fig,  19,  where  the  windings 
are  in  opposite  directions  upon  the  coils — thus : 

A  and  A'  B  and  B'  C  and  C 

a  b  and  ba  ae  and  ca  be  and  c  b. 

Their  resistances  are  so  arranged  that  the  ampere-turns  on 
each  are  identical.     With  only  three  currents  displaced  by  a 

T 
period  of  -  we  therefore  obtain  the  same  effect  as  with  12 

T 

currents  differing  in  phase  by  yn    The  resulting  curves  are 

shown  in  Fig.  19. 

MCLTIPOLAR   FIELD8. 

All  the  fields  that  we  have  so  far  examined  (di-,  tri-,  and 
multiphase)  have  been  bipolar.  The  alternating  currents — 
whatever  their  number — produce  a  field  of  two  poles, 
making  one  revolution  per  period  of  the  currents.  Under 
certain  conditions,  however,  it  is  advisable  to  run  more 
slowly — that  is,  we  may  aim  at  obtaining  a  field  of  m  poles 

rotating  with  a  apeed  —  of  tbs  current  frequency.      Of 
m 

course,  this  result  may  be  achieved  by  using  two,  three,  or 


more  curnnts.  In  Fig.  30  an  Bbowii  two  ex^mplcG  of  such 
amtl{teEa«nt^  and  ibey  are  sufficiently  clear  to  need  no 
detailod  description  beyond  pointinc  out  that  one  re|)reaenU 

a  dipb^^c  four-pole  rot^iiiiK  field,  :iTid  the  other  a  similar 
field,  but  for  tripbase  cuiretiU. 

instead  of  the  windings  xhown — which  an  the  sinii>lett — 
we  may  hsive  on  each  one  uf  n  sevlions  a  winding  of  the  Ijpc 
already  mentioned,  and  which  mill  tpvc  with  two  or  threo 
cui'rents  the  i;-iino  cfiocl  (aB  regards  a  constant  field)  as 
might  be  obtained  from  four,  six,  or  twelve  currents. 
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With  reference  to  the  strength  of  a  multipolar  field  pro- 
duced under  theiie  conditions,  it  is  not  easy  to  state  in 
general  terms  its  value  at  any  |iarliuular  inatant.  In  draw- 
ing a  curve  to  represent  current  strengths,  it  is  evident  that 

we  have  a  multipolar  field  making  —  turns  per  second 

Tit 

(fl  being  the  frequency  of  the  currents),  but  its  strength  is 
far  from  being  constant. 

Thk  Abmatl'bh. 

Whichever  method  be  employed  to  produce  the  rotating 
field,  we  use  with  it  an  armature  whoso  windings  are  closed 
w[>on  tbemBelves.  The  rotating  field  develops  in  the  arma- 
ture currents  which  create  a  rotating  magnetic  field  in  the 
latter :  this  second  field  followK  the  niolinii  of  the  first, 
and  so  makes  the  armature  rotate,  but  at  a  speed  con- 
siderably Ions  thiin  that  of  the  first  field.  If  the  iiitied  of 
the  armsture  were  eijual  to  that  of  the  first  field,  the  flow 
of  energy  through  its  coils  would  be  constant,  and  there 
would  be  no  E.M.F.  induced  therein. 


Pio.  21. 

A  winding  i*  therefore  chosen  of  such  form  as  shall  ofi'er 
the  Kt.itt  poKtibIc  resistance  to  the  currents  due  to  the 
E,M.P.  induced  in  the  coils.  The  strength  of  the  field 
produced  by  the  coils  is  not  increased  by  multiplying  the 
number  of  turns  (for  an  equal  weight  of  coppor),  for  th« 
resistance  being  proportionally  greater,  the  magnetomotive 
force,  which  varies  with  the  arapore-turns,  would  remain 
the  same.  The  only  result  would  be  to  complicate  the 
machine. 

On  the  other  hand,  to  employ  a  continuous  winding  of 
copper  would  prove  disadvaDtlgOOus  by  reaxon  of  the 
nsignetic  resistance,  and  in  such  a  winding — as  in  a  heavy 
iron  nrmature^thc  currents  would  not  necessarily  tako  the 
cnurMi  best  adapted  to  geneiating  a  field.  It  is  true  th^t 
massive  iron  aiiuaturea  have  bwio  used  for  small  motors,  but 
^^^  their  consequent  airaplicity  of  design  is  hardly  made  up 
^^H    by  the  low  efficiency. 

^^V       In  [traetice  the  construction  shown  in  Fi^.  21  is  employed. 
W  The  armature  core,  whether  of  drum  or  ring  type,  is  built 

I  up  of  thin  plates  of  sheet  iron,  well    insulated  in  ordur  to 

I  avoid   Fouoault  currents.     These  discs  arc  pierced  with 

B  holes  parallel  to  the  axle,  and  drilled  on  a  circular  line  near 

I  the  outer  eircumferencc  of  the  core.     The  armature  con- 

B         ductoF  wiree  are  passed  through  these  holes,  and  tJiae  con- 


K 


sUtute  a  winding  which  has  the  advantage  of  allowing  « 
verj'  small  air-gap,  and  hence  a  reduced  magnetic  resistance. 

In  a  l»polur  rotating  field,  the  conductors  diametrically 
opposite  are  joined  so  as  to  form  u  complete  closed  loop  ; 
but  there  is  another  way  of  connecting  them  so  as  to  save 
copper  and  give  a  more  easy  cor>struction,  both  methods 
having  the  same  result  so  far  as  the  induced  currenU  are 
concerned.  In  the  second  system  of  connection,  the  con- 
ductors are  all  joined  together  by  two  annuli  or  discs  of  | 
copper,  as  shown  in  Fig.  22. 

We  may  also  wind  the  armature  accordinf;  to  ADy  of  the 
methods  already  dealt  with  in  discussing  the  fiekl  systeoi. 
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Id  snch  a  case  (using,  for  instance,  triphase  currents)  the 
three  free  ends  of  the  armature  windings  are  led  to  threo 
rings  on  the  axle  ;  and  variable  reaistances  may  be  intro- 
duced to  prevent  the  current  from  reaching  a  strength  too 
high  for  the  conductors  employed. 

The  Puwkb  De\'klopkd  in  a  Motor. 
It    U)    represents   the  angular    velocity    of    the  rot&t-  i 
ing  field,  and  u.,  that  of  the  armature,  it  may  be  shown 
thai  the  total  couple  exerted  is  given  by  the   equatioa 

C  =^"*  ^'^ 
2  FT^P' 

where  p  =  number  of  coils;  r'=the  resistance  of  one  coll,' 
closed  on  itself ;  N  =  the  lines  of  force  due  to  the  inductive 
field  influencing  the  armature  ;  w  =  w,  -  ("j.  or  the  abso- 
lute value  of  the  armature  s[>ead  compared  with  that  of ' 

the  field  ;  I  is  obtained  from  tan  ^  =  "-.    For  the  given  I 

machine,  and  for  a  fixed  value  of  lu,  it  is  evident  that  0  ie  | 
constant. 

When  "I  tends  towaids  iiero^that  is,  when  the  armature 
rotates  at  a  speed  almost  the  same  aa  that  of  the  field — 
C  aUo  diminishes ;  on  the  other  band,  C  increases  with  <■>. 
The  maximum  vulue  of  cu  is  given  when  ni^  ^  0 — that  is, 
when  the  armature  is  at  rest.     The  jiowar  developed  is — 

P  =  ...,  C. 

The  calculation  of  a  maximum  value  for  P  is  rather  lon|[ , 

and  complicated  :  the  result  is  dependent  U[K>n  the  maxi- 
mum value  of  ui,  which  again  depends  u|>on  r,  /,  and  lu, —  | 
that  is,  upon  the  condlrnctive  details  of  the  motor,  and 
upon  the  frequency  of  the  currents  which  pass  into  jL 

Effktikmi.'Y. 

IjOws  Dur  to  Htnstanc^  <if  Fuid  Systfm. — Those  depend ' 
upon  the  site  adopted  for  the  windingi>,  and  practically 
a  calculation,  similar  to  those  carried  out  with  other  elec- 
trical machines,  must  be  made.  Questions  of  heat  waste. 
conducting  surfaces,  et«.,  must  all  be  considered;  but  all 
told,  the  losses  in  this  direction  for  a  well-designed  machine 
will  be  quite  insignificant,  and  xbould  not  in  any  cose  exceed, 
say,  3  or  4  per  cent. 

ZoMr,<  duf  to  llyslrrefit  awi  Fowaidl  CurrenU. — ^Tbeae  are  j 
proportional  to  the  mass  of  iron  employed,  the  magnetic 
inducUoo  passing  through  it,  and  the  frequency  of  the 
slternatinK  currents  which  form  the  supply.  They  may 
all  be  ascertained  in  a  machine  of  given  dimensions,  etc., 
taking  as  a  base  for  calcuhiions  the  specific  loss  known  to 
be  incurred  by  transformers  woiking  under  the  same  con-  ' 
ditions  at  lo  frequency  and  strength  of  magnetisation ;  but 
it  is  not  poesible  to  arrive  at  their  value  in  any  Ksoeral 
fashion. 

It  ma^,  however,  bo  noted  that  these  losses  will  be  the ! 
greater  in  proportion  as  the  magnetic  induction  risos  and  . 
the  period  of  alternation  diminiahei.    With  re^rd  to  th«  i 
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lkU«r,  we  mtut  diBtinguiah  betvreen  the  field  tnd  ArmAttire. 
The  period  T,  of  the  Held  t>  gi?en  by  the  eqoation  : 

2'. 
-''%' 

that  Is,  in  the  mm  of  a  bipolar-field  Brstem,  in  which  the 
routing  Geld  mnket  one  tuni  per  jieriod.  This  period 
depend*  roIdIj  upon  tho  currenU  entering  the  motor. 

In  tbo  armature,  per  amlra,  the  period  of  the  current*  i* 
givsn  b;  the  eqnadon : 

m 

Bearing  in  mind  that  u  —  u,  -  dij,  it  ii  evident  tbat  T  will 
ajwayu  be  much  greater  than  T,.  To  diminish  the  losses 
due  to  hystereiis  aod  Foucault  currents,  it  is  advisable  to 
reduce  the  iron  in  the  field  system  to  a  minimum.  This 
lead*  to  the  use  of  Gold*  placed  inside  the  armature,  and  of 
currents  with  long  periods  of  alternation. 

Loss  Due  lo  Armalun  limstancf- — ^The  value  of  this  loss 
is  given  by  the  equation  : 

Zrc*-c.  — ,  coa*^. 
2      r 

The  electrical  efficiency  in  the  armature  is  obtained  from 
the  following  ezpreision : 


E: 


T 


( 


wbeoce 


bat  as  we  have  already  seen,  tan  ^  =  — , 

so  that  whatever  the  speed,  u    of  the  armature  may  bo,  K 
will  incrouso  inversely  aa  r  and  directly  as  I. 

On  the  other  hand,  the  greater  'u,  bocomos,  the  more  E 
tends  towards  unity  ;  but  it  must  be  noted  that  the  power 
developed  is  a  maximum  when  u,  —  w,  -  ui,  and  that  above 
such  a  value  of  a>,  the  power  developed  i*  reduced  to  zeri> 
wbea  cuj=<u, — that  it,  when  the  motor  is  running  nnlnintod. 

The  Coefficient  ok  ShlfInduction  in  tiik  Abmatubk 
Cqus. 

The  magnetic  flow  produced  by  the  current*  inilticod  in 
the  eoil*  i*  always  normal  to  a  pUno  making  a  given  anglo, 
^,  witb  the  dIrecUon  of  tho  rotatint;  Seld  at  the  same 
instant.  Resolving  the  flow  due  to  each  coll,  in  two  direc- 
tions, and  summing  the  componenU,  it  is  easy  to  show 
that  the  flow  through  any  coil  is  given  by  the  expression  : 


1 

s 


2  a-  j>  ^—  eoB  <^  cos  (n  -  ^)  =  /  c, 


where  K  »  the  magnetic  resistance  of  the  entire  magnetic 
circuit. 

l--g-. 

(To  he  eontiniud.) 


HoDc« 


ON  THE  ORIGIN  OF  THE  FACTOR  4x^  IN  THE 
EXPRESSION  FOR  THE  MAGNETOMOTIVE  FORCE 
OF  A  COIL. 

DT  A.   K.   KKNNKLLY. 

The  magnetomotive  fcree  of  a  coil  or  solenoid  ie  known 
tobeJF  =  4irNC  C.O.S.  unita,  where  N  is  the  number  of 
convolutions  in  the  coil,  and  C  is  the  current  strength  iu 
C.G.S.  units  (of  10  amjieres),  so  that,  expressing  tho  current 
strength  in  ampere*  by  c,  the  formula  becomes 

^=*~  NcuniU. 

Since  enouiries  are  frequently  made  concerning  the 
origin  and  onjectot  the  coefficient  4Tr,  we  may  hero  examine 
iu  raiton  dilre. 

It  mav  first  be  seen  by  two  difieront  methods  of  pro- 
cedure Uiat  the  ioteosity  of  magnetic  Snx  within  an  indefi- 


nitely lonn,  straight,  hollow  solenoid  is  4  ir  n  C  uaiU  where 
n  is  the  number  of  turns  in  the  solenoid  per  centimetre  of 
its  length,  and  then  the  main  proposition  wilt  Im  imme- 
diately deducible. 

Let  r  (centimetres)  be  the  radius  of  the  solenoid  extondjng 
to  infinity  in  both  direction*  and  [lartly  represented  in  longi- 
tudinal and  cronH  sections  in  the  figure.  The  current,  C 
may  be  supposed  to  bo  constantly  circulating  in  every  turn. 


At  any  poin^  P,  on  the  axis  of  the  coil  the  intensity  is  due 
in  some  degree  to  each  of  all  these  turns.  The  gr«at«*t 
share  is  provided  by  the  nearest  turn,  P  Q  S,  immediately 

surrouniling  P.  The  intensity  at  P,  due  to  this  turn  alone,  is 

2  —  n 

~_ —    The  share  of  intensity  supplied  by  encceeding  turns 

on  each  side  diminishes  steadily,  and  turns  indefinitely  re- 
mote obviously  contribute  an  indefinitely  smsll  portion.  The 

share  contributed  by  any  one  turn  situated  at  a  distance,  t, 

■ 
from  P,  measured  along  the' axis,  is  3irO  •  H/fz*-*- r*)» 

The  total  intensity  at  P  is  the  sum  of  all  ue  tenas  of 
this  type  supplied  by  all  tho  turns,  or  in  mathematical 
language  ia  the  integral  of  the   expression   {  3  «-  C  r*/ 

(^  +  r')* )  dx  between  the  limiU  of  )>ositive  and  negative 

infinity  in  the  variable, ;e.   ThisinUgral  is  4  r  nCo-^nr, 

which  representa  the  intensity  at  P  in  O.Q.S.  uniu, 
n  being  the  number  of  turns  per  linear  contimetrc.  This 
result  is  independent  of  the  radius  of  the  coil,  and  it  can 
also  be  shown  ihat  the  above  intensity  is  not  restricted  to 
the  axis,  but  has  a  consiant  value  over  the  cross-sec  lion.  In 
other  words,  the  intensity  is  uniform  wilhtii  the  solenoid, 

and  equal  to  — —  n  c  uniU. 

It  ie  also  evident  that  the  flux  density  must  be  uniform 
over  the  cross-section  of  the  long  straight  solenoid,  from 
the  fundamental  principle  tbat  unifcirm  flux  density  aoeom- 
panies  uniform  flux  curvature.  Tho  tlux  through  the 
notenuid  must  follow  straij^bt  lines  parallel  U>  the  axta, 
except  near  the  ends  of  the  solenoi<l,  and  has  therefore  no 
curvature  at  any  point  of  the  cross-section.  lU  curvature 
being  everywhere  zero,  its  density  ia  everywhere  equal 
On  toe  other  hand,  the  flux  through  a  single  turn  (^  active 
conductor,  or  a  very  short  solenoid,  is  nowhere  ptrallal  or 
uniformly  curved,  and  the  density  nowhere  uniform. 

The  same  result  can  also  be  reached  independently,  M 
follows :  The  fundamental  law  of  an  indefiniUly  long 
solenoid,  having  unit  cross- sectional  area  and  n  C  current- 
turns  per  centimetre,  ia  that  it  conveys  a  magnetic  flux 
capable  of  producing  at  its  ultimate  extremities  magnetic 
pules  of  strength  n  C.  A  unit  magnetic  pole  is  an  ideal 
magnetic  point  source  eaUblisbing  unit  intensity  at  a  radial 
disUnce  of  1cm.  in  every  direction,  and  cuiniequeutly  all 
over  a  spherical  suriace  of  1cm.  radius,  or  4  ir  square  centi- 
metres in  area.  The  unit  pole  therefore  disperses  4  ir  O.O.S. 
unit  lines,  so  tbat  the  solonoidal  polo  of  strength  >i  C 
disperses  4  rr  nO  units,  which  flux  must  traverse  tbo  whole 
length  of  solenoid.  But  the  interior  cross-section  being 
Ukeo  aa  one  square  centjmetre,  the  density  of  ibis  flux 
must  be  4  n-  »  0  uniU  per  square  centimetre,  or  4  w  n  C 

=■  — ?  «  c  uniu, 
10 
Returning  now  to  the  consideration  of  m^pietomotiTe 

force,  we  have  the  fnodamentot  relation  ~  =  *,  where   tt 

ft 
is  the  total  reluctance  of  the  circuit  in  C.G.S.  units,  and  4 
is  the  total  flux,  consiequently  ^  =  Hi't. 

The  rotucUnce  of  an  infinitely  loni;  straight  soloooid 
is  all  within  it ;  for  although  the  exterior  curved  patiis  of 
returning  flux  must  bo  longer  than  the  interior  straight 
path  from  pole  to  pole,  yet  the  exterior  path  is  infinitely 
wide,  so  tbat  the  relucUnce  of  the  external  portion  of  the 
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nu^otic  circuit  or  air-gap  between  the  poles  is  insigniG- 
canlly  smftll  by  compariaoti.  Id  the  case,  tb&n,  of  the 
nui^netic  circuit  coEOpriaed  by  »  lorifc  HoluTioid  whose 
crosBBecuooal  area  is  unity,  the  ruliiclanco  wotiM  \ta 
boe  unit  per  linear  centimetre,  viil  if  tbo  very  groat  Icngib 
of  the  Kolenoid  weie  I'.otioutd  by  X  (couti matron)  the  lolnl 
reluctance  of  the  circuit  nould  bo  X  nniu  to  a  high  degree 
of  approximation,  and  which  would  he  exact  for  ao  in- 
finitely long  solenoid.  Wo  have  aUo  seen  that  the  total 
flux  would  be  4  =  4  ir  n  C  unita,  and  coniieijueiitly 

^  «  X .  4  ir  fl  C  QDite, 

but  n  X  -  N  is  the  total  nuaiber  of  turn»  in  the  solenoid, 
BO  that  ^  =  1  x  N  C,  and  the  magnetomotive  foico  is  4  ir 

multiplied  by  the  carront-turns,  or  — ^  multiplied  by  the 

amperetunis  on  the  circuit. 

This  rule  for  arriving  at  the  magnetomotive  force  of  an 
indetinitely  long  straight  Nolenoid  in  which  the  air-gap 
reluctance  is  indefinilely  small,  applies  immediately  to  tt 
closed  or  endless  nolenoid — of  the  ring  typo — in  which  no 
air-gap  exinlK.  It  also  extends  generally  to  any  form  of 
raugtieiic  circuit,  including  or  excluding  iron.  In  general, 
howover,  the  reluctance  of  such  circuits  and  the  intensity 
within  them  will  be  very  complex,  but  any  loop  of  con- 
ductor carrying  a  curreot  of  e  am(tores  may  be  regarded  as 

developing  a  separate  magnetomotive  force  of  ~  e  unite. 


INSTITDTION  OP  ELECTRICAL  ENGINEERS—Dec.  I4> 


Tho  nnnual  general  mooMne  wnji  Md  itt  l.lii;  IiiKtilutioii  of  Civil 
Engineers  Inst  niKlit,  w)ion.  m  llie  llrvt  {jUch,  the  a»iial  formal 
bii*ine«<  of  reniling  and  conBrminK  tlio  minateaof  tlio  tuit  meeting 
was  carried  uuU 

The  following  gontloinon  wero  bnllotod  for : 

Aiiorialt.~Dii.viA  Lowdou,  Barry  Graving  V<xV,   finrry  Dook, 

SimUnt.—Hotiry  Eilu'artI  M.  Kansit,  core  of  Dr.  Parker,  Coino 
Volley.  Riekmnnii worth,  TlerU. 

Alter  tliii  furmul  businestt,  the  ProaMeiit  rsfernxi  in  loucfajn^ 
liVrmH  to  the  lusa  suBtnined  by  wionco  in  the  donth  of  Pcot.  John 
TyndnlL  Ho  montioned  that  nlthaush  the  kto  pro[»»or  wu 
uldom  K«n  at  thoir  mootin)^  hardly  one  among  thorn  but 
wui  Inrgol}-  iniiobtod  to  hia  wrlttn^^  fnr  n  knowlod(;o  of  srionco, 
Knd  none  of  the  frtiiuontors  of  tliR  Royal  InMltut.lon  coiiM  over 
foiKct  the  undrnltna  |>owom  of  the  IntA)  prnfMaor  in  fjrawnting  n 
unlontilic  oubject  lo  ni«  heanrx  «o  that  tlie  inonnest  inUilloct  in 
tbn  Hndience  coutit  undenitand.  He  coueludod  by  proposing 
thnt  Ihvi  8eoretnry  send  to  Mm,  Tyndall  a  vote  of  oondoloncc, 
ex  prciuijti^  the  eympathy  of  tho  society  in  her  boroavomont.  This 
Wiw  ?(<<:i)<iitL->l  1>y  Prof.  Haxli*ii  nnd  carried  unMltmomlv. 

Thu  Svoretsry  ri'iui  tho  annunl  report,  whtdi  Slatad  that  tho 
nuinbiir  of  mumbors  olcutod  during  tho  year  had  boon  KraaUr  than 
lust  year,  Ibo  numbora  btani; :  Far«lgn  inombnrii.  6 ;  memberSi 
18  ;  usocintn*.  101  :  ntudonl*,  iis  ;  total  aitS.  Thoro  have  Iwen 
IG  Damo*  tmngforred  from  tho  oMociatM  to  members,  and  58  from 
tho  itiidcnts  to  associatM.  The  Counoit  hod  U>  regret  that  the 
kmos  during  the  ytmr  were  heavy —namely,  three  foreign  msmborB, 
IS  members,  1 1  iH^ooiiitee,  and  ono  ntudcnt.  Tho  reilgnaUaiw,  too, 
were  Dumorous,  consisting  of  five  foreign  mcmborn.  eight  members. 
IS  — Ooiatpg.  and  II  atudanta.  Tho  lint  of  tho  Inititution  hiui 
increased  hf  nnme  160  names,  and  about  4o  candidulo*  have  boon 
approved  for  the  ballot  at  the  lirst  meeting  next  month.  The 
Inititution  premium  of  £1U  had  been  uvarded  to  Mr.  Sayera  for 
hia  paper,  but  thia  yoar  no  other  premium  Iiiul  been  awBtifed.  lb 
was  known  lo  tho  members  that  Sir  D.  Sulomuno  hnd   gDnorounly 

ttncreaMd  hi"  schularehip  fuod.  hoooe  the  Counoil  had   been  able 
this  year  to  award  two  MholarBhipo— to  Mr.  Riddle,   of  King's 
OoUm,  and  Mr.  Morris,  o(  Univeraity  Colloge.    AUo  o  promiuin 
of  £3,  3a.  for  tho  boat  student's  paper  hod  been  awarded  to  Mr. 
Cooper. 
Referonoe  waa  made  to  the  good  attendance  at  the  I'cesiJent's 
eonvsnailoot  aad  at  the  annual  dinner. 
It  waa  pointed  out  that  tbiougb  the  generous  hoapitaUty.  the 
iDtmbers  could  ineut  in  the  rooma  of  the  Inititution  at  CivU  Gngi- 
Beers,  yet  the  time  might  come  when  it  would  be  necoMary  to 
have  a  habitation  of  their  own,  therefore  the  Council  contemplated 
setting  onidc  an  annuAl  «um  for  a  building  fund,  and   hod  tho 
matter  atill  under  consldorstlon. 
When  tho  Itnanoes  of  the  year  eame  to  be  made  op,  it  would  bo 
fonnd  that  they  were  satisfactory,  and  a  good  euTpluahad  ooorued. 
The  PreeUanS  moved  the  adoption  of  tho  roporb,  and  called, 
evidently   by  pre«rraBi[ement,   on   Mr.   Anadl    to    make    »omn 
remoilu  upon  lU 
■r.  AnaeU  ventured  to  vootilate  n  burainit  queitioo,  and  one 
upon    which   a   Ur^   body  of    members   (els  deeply.      They 
kad  prepared  •  dtalt  memorial,  which  was    belog  Signed  (or 
praSKiwtlon  to  the  Council.  This  memorial  callod  attention  to  the 
desire  of  the  membera  that  all  cUums  of  momboM  ahoold  be  duly 


I 


reprcaented  on  the  Council.  In  IBfl9,  owine  to  an  agitation,  the 
Council  wai  made  reprosenl»ti»e,  but  as  the  membera  retired. 
representative  members  of  a  partiouUr  Hoctioii  were  not  re-electod. 
It  iiointed  out  that  the  telaphonte  interest,  the  private  telMcmphs, 
anil  tho  railway  telegraphs  wore  now  not  at  all  or  insumciently 
r»]>re»ented  :  and  suggealed  that  tho  twelve  ordinary  members  of  h 
tho  C'Ouncil  should  be  coTiatltutixl  a*  follows:  three  Co  represent  ^M 
purs  soieuoe,  two  the  electric  lighting  induiiry,  two  public  tola.  ^^ 
graphfl,  one  railway  telegraphs,  one  private  tolegraph*.  one 
telephony,  and  two  tho  mnnufocturiiig  section  ;  and  that  when 
any  rep[e«entative  of  any  section  retirwi,  nnothcr  representative 
of  that  section  should  tie  elected.  It  was  suggoit*!  that  Vi 
members  of  any  section  could  propone  a  rnpreeentative,  anil  seed 
in  the  name  (or  tho  conaideratioii  of  the  t  ouncil  by  November  I 
in  each  year.  Ue  went  on  to  warn  tho  Council  that  unless  those 
intoreeta  were  duly  represent«d  thoro  would  bo  a  large  Beceuion 
of  members.  He  pointed  out  that  the  moi^nlticent  institution  that 
greeted  them  to-day  was  founded  u|>un  the  action  of  tlie  old-tims 
telegraphial,  and  although  the  tolegraphisb  had  long  since  been 
jiasMd  m  scicntiBc  knowledge,  and  perfinps  in  infiuoiite,  lo  them 
a  debt  was  owing,  and  they  claimed  rcproacntation.  In 
referring  U>  his  own  personal  position,  Jlr.  Anaoll  pointed 
out  that  since  184S  he  hod  been  actively  engi^tod  in 
telegraphic  work,  and  was  the  sole  reroainmg  old-  timer 
on  the  active  list.  Five  men  were  still  living,  but  not 
actively  engaged,  out  of  M  who  were  in  the  thick  o(  the  flglit 
in  1846,  One  friend  had  come  to  lionour  their  meeting  of  that  • 
evening  In  the  (.■erson  of  Mr.  Wilkins.  who  had  built  the  flrat 
telegraph  from  Thor|>e  to  Norwich,  using  the  old  Sre-needte  ^ 
instrument,  ^M 

Tho  m^aldant  intorruptod  tlie  speaker,  and  said  that  possibly    V 
a  majority  of  tho  members  and  of  the  Council  agreed  with  Mr. 
Anaoll.  and  suggested  a  committee  of  tho  memorialists  to  confer 
with  the  new  Council  on  tho  lubjcet. 

Hr.  Anaell  u^ree'l.  and  the  rejiort  was  adopted. 

The  neit  bueinera  was  in  givmg  various  votei  of  thanks,  which, 
although  imrtaking  o(  a  formal  charncter,  are  nevertheless  fully 
recognised  as  eipre^ng  the  lull  Opinion  of  tho  members. 

Prof,  Fleming  prDiiosod  the  vote  of  thanks  to  the  Institution  of 
Civil  Engineers  for  the  continued  use  of  their  rooma,  which  was 
duly  seconded  and  carried. 

Mr,  A.  aiemeua  prajKiaed  Uio  vote  of  thanks  to  the  foreign 
»©oret*tle8,  one  of  tho  boat  known  of  whom — Mr.  Aylmer — wsa 
present.     Thin  wa»  aecondwl  by  Wr.  Xver«d  and  carried. 

air  D.  Salomooa  proponol  tbo  vole  ol  thanks  to  the  hon. 
auditors,  Mr.  Danvers  and  Mr.  Streh,  which  was  seconded  by 
Prof,  Baabea  and  carried  unanimously,  oa  was  that  proposed  by 
Mr.  Hordoy.  and  eieconded  by  Hr.  Wright,  lo  give  a  vote  of 
thfinkn  ill  j.lto  hoTi    KOlioil^rs, 

Tiie  rrealdent  tttittM  that  tlie  Bcrutineers  hod  reported  the 
house  liet  of  Pretiidenl,  Vice-President,  and  Officers,  as  given  tn 
our  last  iiHoe,  duly  elected. 

The  diseussion  on  Prof.  Forbce'i>  paper  was  then  resumed. 

Hr.  ParrantI  referred  to  the  submii«ion  to  the  Cataract  Con- 
struction Oom[.miiy  of  deHigns,  which,  although  they  were  not  found 
satislaolory  in  the  owrrying  out  of  tlio  whole  of  the  detaili.  yet 
they  formed  a  very  good  basis  apon  which  to  design  a  dynamo. 
He  referred   lo  the  recorda  of  the  Patent   OtHce,   where  he  had 

Iiroviaionally  protected  a  method  of  oil  insul^ition  of  the  armature 
or  convoying  away  the  heat  in  the  machine,  but  found  that 
the  method  vaa  wrone,  and  he  did  not  endeavour  to  secure 
compleU)  protection. '  He  recognised  in  the  dcaign  o(  tho  dynamo 
a  feature  of  tlio  C.  E,  L.  Btown  machine,  perhapa  tho  man  who  hod 
lisd  the  moHt  experience  in  tliat  class  of  work  for  long-distanoe 
ttansmiasion.  Ho  noliood  the  winding  was  of  strip,  and  insulated 
with  mica,  that  was  the  dextgn  sent  in  by  Mr.  Krown,  He 
thought  it  was  a  very  general  practice  among  English  engineers 
to  cnrculute  water  continually  in  the  jucket  iirvund  the  bearings. 
It  would  be  effectual  in  this  particular  case  if  the  water  was  con- 
tinually on.  He  regncded  tho  method  of  exciting  in  series  any- 
thing but  the  best.  Concerning  the  dynamo  being  built  by  the 
Westing  house  ('ompany,  he  was  surprised  to  see.  after  the  faitures 
and  Buoocsses  ol  high-tension  work,  that  they  had  not  gone  in 
for  more  than  2,IJOO  volts.  There  waa  a  great  diSeronce 
between  designing  dynamos  and  building  them,  and  also  In 
getting  together  a  colftction  o(  iiilormatloii  in  the  world,  and  then 
without  any  previou.'i  knowledge  of  dynamo  design,  building  and 
running,*  to  fulfil  great  etpoctations.  This  was  a  point 
of  tho  greatest  difficulty  in  the  Conttruction  Company's  sohenia. 
He  then  dealt  witli  the  jiroesurs  of  20,000  volte,  and  compared  it 
witl)  the  10,(KM>  volt  current  used  at  Dopttord.  Tho  subway  with 
high  EM,  F  would,  be  believorl,  bea  very  hot  plaflo;  10,000  vol  ta 
wofl  bad  enough,  but  20,000  volts  iniglit  ti  wors",  and  an  accident 
might  load  to  a  camplelo  breakdown  of  the  systom.  Tho 
subway  might,  perhaps,  be  tho  most  unsati 'factory  part  of 
dealing  with  the  (jueetion.  Ho  could  not  agree  with  the  periodicity 
ol  lO-S  jwi  second,  even  with  25  poriodi  a  ooasiderablo  amount  of 
lighting  would  bo  done,  and  tho  most  practicable  was  by 
direct  tratisformation  from  tho  high-pressure  maim.  The 
periodicity  adopted  by  Messrs.  (!an/.— vi/..,  about  W.  was 
more  antiFfaotory.  It  oertairily  rendered  both  arc  and  incan- 
descent lighting  posrible,  and  was  somewhere  about  the  happy 
medium.  He  made  some  vory  stringent  remarks  on  tho  manner 
in  which  tho  cdrnpany  had  obtained  designa  from  experts  in 
difTerent  oountrica.  This  sido  of  tho  qucation  was  must  important 
It  was  upon  the  work  of  tho  world  that  tho  undertaking  would 
be  carried  out,  but  he  did  not  attach  any  blame  to  Prof.  Forbes  in 
the  matter. 

{Tobi  eoniinwik) 
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TRACTION. 

The  unknown  is  gradually  being  obliterated  from 
the  question  of  the  C08t  of  electric  traction.  In 
the  early  days  of  any  industrj-,  busineas  must 
he  tranHactcd  more  or  less  from  the  basis  of  esti- 
niatod  coat.  Then,  ftfter  a  practical  att«mpt  at 
work  has  been  carried  out,  time  is  Booessary  to 
show  the  exact  cost,  and  to  take  the  matter  from  the 
region  of  fancy  into  that  of  fact.  Electric  traction  is 
beingdeveloped  ill  two  ways—one  as  the  motive  powur 

on  what  are  practically  railways,  and  the  other  to 
replace  horac  traction  on  tramways.    There  is  a  vast 
distinction  between  the  two  cases,  and  wc  are  not 
suru  but  most  people  will  agree  that  the  railroad 
problem  iti  the  simpler  of  the  two.    Dr.  Edward 
Hopkinson.  in  his  lecture  at  Owens  College,  baa 
^ivon  the  cost  of  electric  traction  on  the  City  and 
South  London  lino  at  a  fraction  under  Gjd.  per 
train     mile.      The    eatimftte    of     the    contractors 
Ijcfore    the    work    was  conunenced   ied    them    to 
guarantee    that  the  cost   should    not  exceed   ajd. 
per    train    mile.      ^Vu    have    to    point    out     that 
the   City  and    South   Loudon    line    was  originally 
intended  to  be  worked  by  cable,  and  probably  its 
doRigu  would  have  been  considerably  altered  had 
electric  traclion    been  determined  from  the   first. 
Then,  again,  this  was  actually  the  first  line  of  its 
land,    and    however    experienced    constructors    of 
dynamos  and  motors  and  the  other  paraphernalia 
of  electric  traction  may  be,  it  is  abi-olutely  certain 
that  a  second  venture  of  a  similar  fashion  would 
in  some  measure  be  better  than  the  first.    Expe- 
rience   must    be  a  guide,  and    perfection    is    not 
obtained  at  the  first   trial.      Ileiice.  with  a  line 
designed  from  the  first  for  electric  traction,  and  with 
the  improvements  that  experience  will  suggest,  we 
should  expect  another  line  to  be  worked  at  uven  a 
less  cost  than  Cid.  per  train  mile.    It  is  estimated 
that  with  a  quicker  train  service  the  exiatiog  line 
could  be  worked  for  about  Id.  per  train  mile.    Now, 
with  the    exception  of  this  lost  estimate,  which 
we    should    say    h    amply    warranted     by    facts, 
the     other     expenses     are     facts,     and     cannot 
be    gainsaid.      They    prove    our   contention    that 
even  now  in  many  instances  electricity  is  a  better 
and    a    cheaper    power    than    steam.      It  is  not, 
however,  so  much  on  railways  that  our  hopes  for 
immediate  development  are  directed  as  on  tramways ; 
though  Liverpool  has  followed  South  London,  and 
is  amassing  further  fJacts  to  prove  those  views.     But 
in  Knfiland,  at  any  rate,  the  tramway  authorities 
are  hard  to  move.     There  are  good  reasons  in  luauy 
cases  for  this,  hut  we  hope  better  reasons  will  prevail 
and  bring  about  a  great  change.     It  is  rumoured 
that  Newport,  Mon.,  which  has  lately  decided  upon 
adopting  the  electric  light,  the  work  for  which  is 
being  carried  out,  will  not  be  averse  to  the  acquisi- 
tion of  the  tramways  and  their  extension.    If  there 
is  any  probability  of  such  acquisition  at  an  early  dale, 
it  would  be  worth  while  to  consider  how  far  tho 
proposed  electric  light  station  and  iostoUation  could 
be   modified  so  as  to  aB«ist  in  tractiou  purposes. 
Tramway  work  under  conditions  that  could  easily 
be  designed  and  with  a  quick  service,  ought  not  to 
cost  more  than  horse  tt«ctioo.  This  may  be  gathered 


from  the  last  report  of  the  Birrainghani  tramways, 
Although  therein  it  is  shown  that  electric  trattiou 
coet  them  about  sixpence  per  car  mile  more  than 
hoc$e  traction  ;  but  we  maintain  this  sixpoiicc 
would  about  disappear  if  the  conditions  were,  as 
they  niiglit  be,  greatly  improYed.  All  information 
bearing  upon  this  subject  is  interesting,  whether  it 
be  in  the  direction  of  railroad  or  trainwaj  inaction. 


UNAUTHORISED  NOMENCLATURE. 

Elsewhere  we  reprint,  or  parlly  reprint,  an  article 
from  our  American  contemporary  the  Electrical 
WorUl,  written  by  Mr.  A.  K.  Kennelly.  Now.  Mr. 
Kennelly  is  a  clever  writer,  mid  he  liuow*  it — h«uce 
is  apt  to  pri'suiuc  a  Httle  more  than  is  good  for  him, 
and  certainly  a  little  more  than  is  good  for  Ihe 
generality  of  technical  students.  The  ruling  powers 
of  the  Eifclrical  World  have  placed  themselves  in 
an  equally  false  position  to  that  of  Mr.  Kennelly. 
Let  U8  in  the  fii-st  place  state  our  grievance, 
and  in  the  BOcond  place  state  the  rule  which  we 
think  all  technical  writers  and  journals  should 
follow.  Mr.  Kennelly,  in  the  article  referred  to, 
has  named  certain  units  tentAtively  "gilbert," 
"weber,"  "oersted,"  and  "  k^^^s."  He  was  not 
the  first  to  use  the  term  "gausB" — that  use  lies 
at  the  door  of  Prof.  S.  P.  Thompson,  who  ought  to 
have  known  better.  The  rule  we  think  ought  to  be 
adopted  by  anybody  desirous  of  naming  a  unit 
would  be  to  bring  their  suggestion  before  the  notice 
of  some  authoritative  body  representing  the  profes- 
sion, and  all  use  of  new  terms  should  be  rigidly 
avoided  till  sanctioned  by  authority.  When  once  a 
self-satisficct  writer  has  started  uiron  a  voyage  of  dis- 
covering names,  he  assumes  liie  superiority  to 
all  and  sundry,  and  is  persistent  in  advocating 
what  lends  mora  to  the  ridiculous  lliau  to  the 
useful.  Kvery  unit  is  to  be  named,  and  the 
name,  according  to  modern  electricians,  is  to 
commemorate  an  individual  of  historical  repute. 
It  has  Iwen  pointed  out  long  ago  that  the  nnniber  of 
unite  is  limited,  and  the  immber  of  names,  if  not 
unlimited,  witt  in  the  time  to  come  receive  additions 
deserving  of  longer  and  greater  renown  than  most  of 
those  who  have  gone  before  and  wiio  have  lieen  thus 
honoured.  In  ancient  days  philology  played  its  part 
in  word-formation,  and  worse  things  might  happen 
than  if  electricians  should  again  tnrD  for  assistance 
to  philologists  ;  but  thceo  views  have  little  to  do  with 
our  immediate  object,  which  is  to  enter  an  emphatic 
protftst  against  the  introduction  into  any  article 
or  book  of  miautborised  terms.  We  know  at 
least  of  one  society,  all  •  powerful  in  its  own 
sphere,  that  absolutely  refuses  to  admit  into  its 
journal  any  uuanthorised  new  term,  or  even  an 
unauthorised  formula.  The  society  has  carefully 
examined  and  recognised  certain  lettem  used  in 
common  formula)  to  indicate  certain  things,  and 
these,  and  these  only,  are  admissible  into  papers  read 
before  the  society  or  published  in  its  Trantaeltom. 
The  result  has  bocu  satisfactory.  In  this  society, 
when  a  paper  is  read  there  is  no  need  of  explanatory 
sentences,  and  no  difBciUty  in  ascertaining  the  inter- 
pretation of  the  author's  work.    With  electricians 


one  introduces  the  "bop,"  another  the  *' bot," 
a  third  the  "gauss,"  a  fourth  the  "oersted," 
"  gilbert."  and  "  weber,"  and  ao  the  ball  goes 
rolling  along  till  you  might  as  well  attempt 
to  understand  the  ravings  of  a  lunatic  as  the 
lucubrations  of  one  of  these  ready  writers.  Scientific 
journals  have  their  duty  to  perform  in  this  matter, 
(tnd  they  wbould  refuse  to  allow  the  use  of  terms  not 
sanctioned  by  some  authoritative  body,  except,  per- 
haps, as  suggestions  in  correspondence.  We  intend 
to  follow  that  plan,  and  oxcludo  teniis  not  inter- 
nationally recognised,  or  sanctioned  for  the  time 
being  by  the  Institution  of  Klectrical  Engi- 
jieers.  The  latter  body  ought  to  draw  up — it 
istartcd  to  do  so  some  years  ago — a  scheme  of 
nomenclature  and  notation  which  should  guide 
contributors  to  its  Proceedings.  If  the  English 
Institution  will  not  prepare  a  scheme  we  trust  the 
Americfin  .Visociation  will,  and  compel  its  members 
to  fall  into  line.  We  have  long  since  given  up  hopes 
of  English  electricians  taking  an  initiative  except 
when  the  subject  is  one  that  appeals  to  the  pockets 
or  the  glorification  of  individuals, 


CORRESPONDENCE. 

JlutlL^  liufrtli  llifll  both  bo  lkfar«l  ~ 


SHUNTS. 

SiK, — For  a  long  time  past  I  have  hiid  an  iiiiconifortiiblo 
feeling  of  want  of  accord  with  the  oxj)1i>n)ition  of  tho  v.irious 
text-books  as  regards  shunts.  A  book  much  admired  in 
Itadny — Sabine,  18G7 — cornea  correctly,  though  soniewhut 
inulugiintly,  to  tbe  cnticltiaion  that  "  the  current  in  eucli 
of  tho  '  branch  circuit*  '  in  of  Iho  Kame  iriteiiKity  tts  it  would 
bo  wore  tho  bnttcry  in  circuit  wilh  that  lino  alon«,  ^iml  that 
when  tho  resistances  of  the  linos  are  equal  tho  current*  circu- 
lating  in  them  will  bo  equal  alto."  that  would  seem  to  bo 
clear  enou(;h,  and  so  simple  m  not  to  bo  mistaken.  U 
assumes  pressure  at  tho  ends  of  each  branch  equal  and 
conxtaiit ;  hence  the  current  in  each  branch  ie  indicated  by 

the  formula  C  =      — _ — — . 

K  of  that  branch 

Ciilloy.  IS7S,  defines  nAurif  as  "a  wire  connoctod  acre** 
the  terminals  of  a  coil  to  divert  a  portion  of  tho  current." 

Sabine  tells  me  that  the  current  in  one  branch  is  abso- 
lutely independent  of  that  in  any  other  branch — and  it 
is  ;  hence  it  cannot  "  divert  a  portion  of  the  ciirroat,"  aud 
Cuiley  is  wrony.  I  am  fain  to  believe,  however,  tli:  ' 
Cuiley's  teacliing  is  the  nccejtted  teacbing,  and  Sabinsli 
not  so  generally  accepted,  (or 

Gunn,  1890,  »nys:  "It  ia  often  desirable  to  send  onlv. 
put  of  tho  total  current  through  a  galvanometer.  Thia  w 
done  by  joining  up  a  wire  in  multiple  arc  with  the  galvano- 
molor,  go  chat  the  current  it  broken  up  before  it  entors  tho 
Kalvanometor,  and  part  goes  through  tho  wire  and  part 
through  the  galvanometer." 

That  is  true;  but  if  Sabine  is  n'j^ht — and  he  is—why, 
just  as  much  current  ^oes  through  the  galvanometer  uu- 
shunted  as  when  shunted. 

Prof.  S.  P.  Tliompiton,  18SI,  laya :  "Strong  currents 
must  not  be  passed  through  very  tenNitive  galvanometers, 
for,  oven  if  tbey  are  not  spoiled,  the  dofloctions  of  the 
needle  will  be  too  large  to  give  accurate  moasuromonts. 
In  such  cases  tho  galvanometer  is  used  with  a  shunt  or 
coil  of  wire  arranged  so  that  the  greaterpirt  of  the  current 
shall  flow  through  it,  and  pass  the  galvanometer  by,  only 
a  small  portion  of  the  current  actually  traversing  the  coils 
of  the  loslntment.  The  resistance  of  the  shunt  mutt, 
boar  a  known  ratio  to  the  reaistauco  of  the  inatrumeo^' 
accordiug  to  the  principlei  laid  down  about  brancbed 
circuit*. 

According  to  Sabino,  this  statement  it  all  wtook.     Just 


^M  mtuh  airrent  goes  through  tho  nlvanometer  coil  after 

bsfore  the  fixing  of  the  shunt.     The  um  of  (be  shuot,  &e 

'  it  were,  only  makes  room  for  a  proportional  increase  of 

currenl.     Now.  amon);  this  diversity  of  teaching,  what  md 

I  to  bftlievet    My  readiriK'if  Uhm'is  Uw— which,  of  course, 

may  be  all  wrcin^;  Imt  a>  yet  no  one  hax  nhown  mc  it  i«  *o — 

LufR  that  so  (ar  bk  ciirroot  i«  concornotl  evor^'  branch  circuit 

^1b  indejiendent  of  every  other  brnoch  circuit,  provided 

that  prenuro  is  kept  onstAnt.     None  of  these  teachers 

toeotion  proMure,  or  E.M  F.,  or  difference  of  potential,  or 

whatever  tbcy  like  to  call  it.    They  leave  me  to  infer — aa 

I  rlo  infer — that  in  all  cases  they  mean  me  to  undentand 

that  pressure  is  constant ;  and  if  that  la  so,  then  no  putting 

in  of  shunts  cin  affect  the  current  in  the  galvanometer. 

[The  formulii'  for  shunts,  and  much  of  tho  bother  about 

itbem,  is  all  fudge,  and   only  perplexing  to  the  student.     I 

jbavo  spent  many  hours  listening  to  rigmaroles  abont  shunts, 

l«Dd  many  more  reading  about  them,  only  to  find  1  have 

I  lived  in  a  fool's  paradise,  and  that  it  is  rubbish  to  talk  about 

by-paths,  or  that  the  shunt  takes  a  |nrt  of  the  current  which 

would  otherwise  go  through  tho  galvanomoter.  You  cannot 

put  more  or  less  current  through  a  gnlvanomotor  or  any  other 

circuit  except  in  one  way — by  increasing  or  decreasing  the 

rprOMurc    acting.     I    am    well    aware    that  much  that  is 

taught  about  galvanometers  is  quite  correct     lam  merely 

declaiming  at  the  waste  of  time  and  trouble  !  have  undei-gone 

to  be  stuffed  with  information — principally  for  pmsinK  some 

examination  or  other — that  turns  out  to  bo  altogether  mis- 

leading.     I  couM  give  you  extracts  from  a  lot  of  olbor 

books  belling  mo  to  use  a  shunt  for  fear  of  molting  tbo 

galvanometer  coils,  but  each  and  all  attributing  the  effect 

to  the  loading  away  a  part  of  the  current  through  another 

)Niib  than  the  coils.     Perha^M,  Sir,  you  will  put  me  ngbt 

if  I  am  wrong,  and  tell  me  whether  the  losertiim  of  n  shunt 

is  for  the  purpose  of  carrying  away,  say,  overflow  current, 

or  whether  it  merely  op«ns  up  a  new   channel  in   which 

new  current  ix  generated  in  strict  accord  with  Ohm's  law. — 

Youra,  etc.,  H.  L. 

[Our  correspondent  bas  lairly  taken  our  breath  away, 
Hero  it  tilting  in  real  earnests  Uas  ho  failed  in  some 
oxamioatioo  through  some  miaunderstaoding  with  the 
aaaniDerl  If  so,  we  should  advise  a  course  of 
aoothing  powder;  for  kicking  against  examiners  does  not 
pay  in  the  long  run.  They  arc  like  parsons,  or  tho  House 
of  liords,  against  either  of  wliicli  appeals  arc  rarely  or  never 
eountenaiiced.  But  there  is  much  in  what  "  U.  L."  says. 
'Yet  if  we  begin  to  criticise  the  varied  statements  in  school- 
books,  ve  bad  beit«r  wind  up  all  other  Initinee^  and  restrict 
ourselves  to  tliat  alone.  He  may,  however,  in  this  case 
accept  as  correct  Ohm's  law,  which  applies  to  every  circuit, 
tbo  cuirciit  in  the  circuit  being  according  to  tho  formula 

K 
C  i>  ^,  so  that  if  he  puts  one  or  one  hundred  shunts  in 

taraliel  with  the  coils  of  bis  galvanometer  by  connecting  eaob 
raneb,  say,  with  the  terminals  of  the  galvanometer,  so  long 
Aa  the  pressure  acting  between  the  terminals  is  constant  the 
current  through  the  coila  will  be  absolutely  invariable,  and 
no  shunt  or  by-path  will  affect  it  in  the  slightest,  In  fact, 
the  pitbs  are  nut  shunts  or  by  paths — they  are  now  paths, 
and  to  produce  electrical  phenomena  in  them  new  current 
is  genemtcd  just  as  Sabine  describes. — Ed.  £,  £.] 

USE  OF  CONDENSERS. 

SrR,— Our  attenlioa  bu  been  drawn  to  a  recent  issue,  in 
which  you  give  an  ftbetract  of  a  paper  road  before  the 
Amoiicnn  Institute  of  Electrical  Engineers.  At  the  con- 
clusion of  this  abstract  the  authors  are  made  to  express 
their  opinion  that  "  The  experiments  with  the  condensers 
demonstrate  the  practicability  of  their  use  to  diminish  the 
line  current  in  transformer  circuits,  and  points  to  their 
more  extended  use  as  their  manufacture  is  [lerfected  and 
cheapened,  not  only  in  this,  but  also  in  other  systems  of 
alternating-current  distribution."  As  the  paragraph  im- 
plies the  n  on -ex  is  ton  no  ol  any  practical  conuensers, 
m  utc  your  permission  to  point  out  that  we  have 
oiirtelTsa  been  manufacturing  condensers  (under  tho 
Swinburne  patents)  on  a  commercial  scale  for  the  last 
two  years,  principally  for  Uermany,  and  out  of  the  total 
number  tappVied  by  us  only  one  has  heeii  returned  broken 


• 


I 


down.  We  think,  therefore,  we  are  fsicly  justified  in 
claiming  to  have  solved  tho  problem  of  condenser  mauu- 
facture  OB  a  commercial  scale,  t'T'ce  being,  of  course, 
merely  a  matter  of  demand.  The  Stanley  condensers  used 
in  these  tesu  were  made  with  waxed  paper,  a  method  dis- 
corded by  us  several  years  ago  as  quite  oselesa  for  practical 
eTiginecnng  work. — Voun,  etc., 

SWINBURNB  AMD  Co..  LllUTED.. 
Teddington,  December  13,  189&. 

LIGHTNING  EXPIIESS  SEBVICB. 

Sir, — I  notice  in  your  issue  of  tbe  Sth  instant  a  small 
paragraph  headed  "Lightning  Expreesas  Unbeanibte."  in 
which  you  say  that  it  teems  another  point  adverw  to  my 
projioaal  that  the  physical  strain  upon  drirera  and  stokers  ol 
bigb-S|>eed  trains  in  tho  Unitod  Sutes  U  very  eoaeiderable. 
Allow  me  to  observe  that  the  natural  conclunon  to  be 
drawn  from  this  phenomenon  appears  to  me  exactly  the 
opposite.  If  the  strain  had  been  so  severe  on  the 
passtngri-f  as  to  teli  on  thf.ir  health  there  might  bo  some- 
thing in  the  argument,  but  it  is  the  peculiar  nature  of 
tho  work  to  be  {performed  by  an  enginedriver  travelling 
on  a  locomotive  at  such  a  high  t|>ecd  which  creates  ^e 
objectional  results  you  mention ;  and  as  in  my  proposed 
lightning  express  service  there  are  no  engine  drivers  or 
stokers,  the  only  objeciionable  class  of  work  is  eliminated, 
and  it  renders  the  service  (juite  possible  without  injury  to  ^| 
the  health  of  the  oflicials  of  the  train.  The  electrician  who  ^ 
works  tho  train  instead  of  the  engine^river  will  hare  no 
harder  work  at  tbo  speed  of  ITiO  miles  than  at  30  miles  an 
hour,  and  will  not  ho  exposed  to  any  of  the  induencet 
which  certainly  must  render  the  occupation  of  an  eaff'ne- 
driver  under  such  circumstances  absolutely  unboarable.— 
Yours,  etc.  T.  BiHEL 

10,  Drapors'-gsrdens,  E.G.,  December  12,  1893. 

rWe  presume  that  Mr,  Behr  has  someone  to  take  charge 
of  tiis  express  service — call  him  by  what  name  he  pleases, 
and  tbo  responsibility  involved  by  150  miles  [icr  hour  will 
not  tail  to  have  its  effect  ou  nervous  systems.  We  again 
reiterate  our  statement  that  Mr.  Bohr's  plan  is  neither 
desirable  nor  practicable.  It  will  he  eufficieot  for  us  to 
{irove  our  thesis  when  he  asks  for  pubUc  money.  Up  to 
that  (loint  he  can  argue  as  much  and  as  long  as  be  likes. 

Wo  <lo  not,  suppose  any  iierson  ever  pays  attention  to  the 
flapping  of  the  wings  of  our  Ixtntam  contemporary,  that 
seems  to  imagine  snarling  is  sense;  chuloraic  writing,  know- 
ledge \  anil  whose  oDico  is  like  that  of  the  stage  poppet, 
to  dance  to  tboso  wbo  pull  the  strings.  Wo  might  stiggest 
that  too  much  of  silly  inanities  is  calculated  to  madden  all 
concerned  therein, — Eu.  K.  A'.] 

LIEGE-IIERSTAL  TRAMWAY. 

SlH, — We  noticed  the  account  which  appeared  in  your 
paper  dateil  December  1st,  ]8d3,  concerning  the  Li^ge- 
Herstal  electric  tramway,  an*!  read  same  with  great  interest. 
May  we  take  the  liberty  of  bringing  to  your  notice  that 
not  all  the  statements  contained  therein  are  quite  correct. 
In  particular  we  beg  to  point  out  to  you  that  tho  two 
dynamos — each  of  same  is  giving  100  amperes  at  650  volts 
atas|>eedof  700  revolutions — are  not  made, as  you  say,  by 
the  Allgemeine  Elektrtciliits  GcBcllschaft,  of  Berlin,  but 
by  our  comfiany.  We  may  say  that  the  former  firm  has 
not  taken  any  i>art  whatever  in  this  undertaking  and  in 
the  supply  of  any  machinery  for  same. 

The  fact  is  that  our  firm,  on  taking  the  entire  tomporary 
responsibility  for  the  perfect  working  of  the  LU^e-tleratol 
electric  tramway,  concluded  the  contract  with  the  Socidt^ 
des  Tramways  Litigeois.  We  calculated  the  project, 
executed  it,  and  put  up  the  whole  plant,  having  con- 
structed ourselves  in  our  work*  at  Li^ge  all  the  electrical 
machinery  included  therein.  You  would  oblige  us,  there- 
fore, by  milking  a  statement  to  this  effect  in  one  of  your 
next  numbers. 

Wo  profit  of  this  occasion  to  draw  yonr  attention  to 
another  very  important  electrical  plant  put  up  by  our  ^ 
firm — we  mean  the  transmission  of  power  and  electric  ^| 
lighting  instillation  in  the  Fahriiiue  Natioaalad'ormei  de  ^| 
guerre  at  Herstal.      The  electromotive  {Mwer    (ur  tho 
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working  ol  all  the  macbinee  and  machine  toola,  as  well  ai 
tho  lighting  by  electricity  of  the  whole  eaubliabment,  ia 
obtained  there  by  our  multipolar  dynamo — type  f!.Pieper — 
of  &00  h.p.,  coup!ed  direct  to  a  Corliss  compound  enf^ine 
of  tbe  tume  force. 

Beginning  of  tfaidi  your  the  plunt   hnii  been  enlHr|(ed  by 
aootbor  of  our  dynuraot — type  n.  Picpor — 1>(  300  h,p, 
coupled  direct  toaWillans  of  theuimc  power. —Yours,  etc., 
CoUFAGNIK  ]NTKRNAT10S.\LE  D'FIi.KCTRICITE 
{H.  Picper,  juu.,  Director). 

Liige,  December  13, 1893. 


CBOMPTON-BBONTON  ALTERNATOR 


Although  Mctur*.  Crompton  and  Co.'b  name  h>(  bitberto 
been    chiefly  known   in   connection  with    the  supply  of 


Ipton; 


M 


Fi.,.   1. 

diroct-CTirrent  machinery,  they  have  at  ways  had  a 
full  appreciation  of  the  advantages  of  tho  high-pres- 
aure  alternate- current  system  for  all  work  where 
the   distribution   has    to  be   carried  out   orer  widelv- 
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I  scattered  districts  wber«  the  lamp  density  is  too  low  to 

I  pay  for  tbe  larger  amount  of  copper  required  for  a  direct 

I  EyBt«m,  and  they  have  in  carrying  out  many  of  their  con- 

I  tracts,  where  the  conditions  wanuoted  it,  made  use  of  tho 
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alternate -current  system.     They  have  for  some  time  past 
occupied  themselves  in  working  ont  a  complete  system  of 
alternate-curront  machinery,  itml   they  holievo  thnt  they 
have,  while  pniceoding  on  wolUriod  lines,  by  .i  careful 
attention  to  proportions  and  mechanical  details  succeeded 
in    turning    out    designs    which    will     in    practice  prove 
thoroughly  reliable  and  extremely  efficient.     The  most  im- 
|jortanl  item  of  such  a  syitem  is  of  course  the  alternator, 
and  we    tlluBtrale  below    a  60-kilowatt  miichinc,    Fig,    1, 
These  alternators  have  revolving  armatures  and  stationary 
field  magnets.     This  chmce  has  only  been  made  after  careful 
consideration  and  coneidernble  experience  with  both  types. 
Special  attention  has  been    paid   in  this  machine  to  the 
following  points:  (1)  a  ready  access  to  the  armature,  for 
inspectionor  repair,  by  opening  one  or  both  upper  halves  of 
the  field  magnets  which  are  hinged  for  that  purpose;  (2) 
factliliosfor  easily  removing  and  securely  replacing  armature 
coili;  (3)  tbe  provision  of  a  powerful  magnetic  field  and 
small  armature  reaction,  so  that  the  alter- 
nators shall  require  but  little  variation  oE 
exciting  current  to  suit  variation  of  load  ; 
{4}  high  efficiency,  both  at  full  and   light 
loads.  The  high  efficienoy  has  been  obtained 
by  the  proviHion  of  an  armature   without 
any  iron  core,  aUo  by  the  reduction  ol  the 
power  reijiiired   for  tho  excitation  of  the 
liuld  to  a  minimum,  and  also  by  tho  uno  of 
a  light  revolving  armature  giving  a  mini- 
mum of  weight  and  loss  ot  power  at  the 
bearings,  and,  as  a  consequence— not  tbe 
least  im|>ortance — a  minimuui  of  ii'ouble. 
Tbe  armature  is  of  the   well-known  disc 
pattern  formed  of  sec  tor- shaped  coils  fixe<l 
round  a  periphery  of  the  hub.     Probably 
the  parent  design  of  this  type  of  armature 
is    ihat    described    in    Siemens's    original 
specification  ol  1878  ;    such  an  armature 
is,  etoclrically,  probably  tho  best  that  could 
bo  devised,  and  it  is  only  in  the  construc- 
tional di-tails  and  proportions  that  irapi-ovs- 
meuts  are  to  lie  !ii(>ke<i   fur.     The  special 
ftiittures  of  the  arnuture  as  constructed  by 
Messrs.  Cronipton  and  Co.  are  themotbotis 
adopted    (or  attaching  each  armature  coil 
to  the  centre  disc,  or  hub,  and    the  pro- 
vision made  (or  drawing  it  radially  inwards 
toward  the  centre,  at  that  tbe  whole  arma- 
ture when  mounted  can  be  very  secui-ely 
^  tightened  up,  thus  entirely  preventing  all 

detrimental  vibration  of  the  armature 
conductor,  and  making  a  very  strong 
and  rigid  job.  Moreover,  a  now  arma- 
ture coil  can  be  quickly  inserted  at  any  time  and 
tightly  drawn  into  |>!3tce.  The  field  magnets,  bearings,  and 
other  portions  of  tbe  machine  are  of  tbe  usual  type, 
and    call   for   no   description.     The  collector  is  entirely 

enclosed,  to  prevent  all  risk 
from  accidental  contact,  and 
the  brushes  are  in  duplicate, 
so  arranged  that  either  may 
be  removed  for  inspection 
when  the  machine  is  at 
work.  The  machine  illus- 
trated is  designed  to  work  at 
an  E.M.F.  of  2,000  volu  at 
COO  revolutions,  and  it  has 
lieeu  in  almost  daily  use  for 
the  past  eight  monlhii.  It  has 
been  freqiienlly  run  (or  ex- 
jierimenta!  purposes  (with  in- 
creased speed  and  excitation) 
atovor3|500volts.  Thepowor 
required  for  the  excitation  of 
the  field  at  full  load  is  only 
1)  t^r  cent.  (7^0  watu^ 
and  the  commercial  etlloiency 
exceeds  91  per  cent  Messrs.  Crompton  and  Cu.'s  standard 
sizes  of  these  alternatArs  range  from  15  kilowatts  to 
200  kilowatta,  those  from  65  kilavratta  upwards  being  pro- 
vided with  three  bearings,  as  showD  in  Fig.  S. 
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THE    DEVELOPMENT    AND   TRANSHISSION    OF 
POWER   FROM   CENTRAL  STATIONS.' 

DY  PROr.   W.   CAWTMORXB  USWIS,  F-K-S. 

LECTURE  VI, 

(Omtiumtit  from  M^f  '-y'.) 

Fortmla/ar  floie iff  Oa»  ia  ISpa—lM  Pi  P,  bo  lim luUial  nnd 
UmUul  prSMUTM  tn  h  main  ol  \aai[tb  L  (toot  uiiiMV    Tho  volodty 
[ol  flow  h  {;ii«u  by  tli«  niuivtionf ; 


-vr-^  "^.f') 


ill'lto  I'docity  st  the  iiil«t  of  tlie  fiiiw.  For  |iipoi  of 
bllHtoani)  (Ibm«t«r  d,  ui^cf/t.  For  lighliiiE  k*^  c  =  ISO; 
'  DowKin  gM,  I '64.  Lot  tlio  lomperntute  b«00ileg.  F.,  or  Lh« 
rkbMluu  MraporsLureTr-UldcK.  TIiod  r  T=a7,T3i>(or  lightui); 
r^u,  and  K  33,:M4  for  rtowMin  )(>•  f,  tha  ooofflciant  of  fncCiun, 
I  OilCA.  IntroiluoinK  tli«  Auiii«rio»l  i]u*nllliei> : 
EWIi^htlnKKM— 


11,=     /|l8l,700.<iOI) 
For  OowMo  gaa~ 


(Ouuirvd  in  tenua  ot  iho  initUI  prcnuni : 


'"'ilikifiEiii  ' 

«d  in  ten 
for  ligfaljng  ^0~ 

ft=Pi 

IW  DoB'Ma  K** 


»ro  In  |H>>iiiJa   |>«r  tijuiui}  inch.     When  tho 
flow  ig    K>^*">.   >nd  tlifl   Urinliinl    prcuuro  ia 
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181.700,000  J/ 
89,4«>0'IO<f  / 


,  Out/.— InananlfBM-y  icMdIslribiilioii  (.)••  dllltronc*  <if  pre*- 
PdNimidiicinfE  flow  b  nnnll,  boine  ubout  '2iia.  tA  rnior.  Uf>t 
=  1471b.  por  tqiuro  InoLi,  n  =  l'i'T96l.  tuid 
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=  0  oavifl. 


th«  oquklMna  reduce  to 

I.,  =  fmt  . /r  'or  liRhUoK  gw. 

=  B73'2     /  J- for  DowKHi  giu". 

Tbo  qauitity  of  gu  d*livei«d  In  cubic  iMt  por  hour  will  bo 
9,000  X  Z.iPu,.     AtMrneadubribnCiou  U>  a  dtttauoe  of  &,000fl. 


Tbou,  wilih  tlio  gtt'«o  pmiwura  difloreaco  of  S^Jn.  of  water  colnmn, 

Jiuntit 
lows: 


tboqiuntitiwof  (fu  duchRrged  and  ita  equivalent  In  [loirot  will  bo 
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It  nlll  b«  atoo  that  none  of  ibe  velooitiM  under  thto  preaturv 
am  «o«hIt«.  Th«  Dowaon  i^aa  beung  hoaTior,  the  friction  ia 
groaMr  and  tlia  quantity  Oowinc  u  Iom.  Fartbor.  w  tho  beat 
valaeof  I>>wM>ni[MUleB  tlun  ilmt  of  lighting  gao,  the  amouDt 
of  pgwor  tnuwuiUod  In  a  main  oF  sivon  luo  U  only  about  one-fiftb 
an  much  tor  Doir*on  git*  an  (nr  tinfliting  Kaa. 

Ckut  //■ — It  may  next  be  enijutred  what  would  bo  the  raaiilt  of 
wbig  gr«at«r  urMeut*  to  foroe  tlio  gaa  through  tbo  main*  than  b 
iwuu  in  eupply  (or  lightioK.  In  onlinan  gw-maioo  It  t*  foondl 
■cadvuablo  CO  aiicrBaw  praraure  becaun  of  tno  indBOM  of  leakage. 
In  tbe  dislributioii  of  jjaa  for  power  purpoics.  iliiii  objeotiou  would 
hare  lem  weight.  The  network  of  mains  would  bo  aimplor.  and 
Um  eoaaamera  boing  fewer,  tbore  would  b«  fewer  jointa  and  valvea 
to  oauM  leakage.  By  tho  adoption  of  Mnne  roally  odolont  joint, 
like  tliat  naed  in  iha  Pari*  air-moina,  leakua  oould  be  alntoM 
reduced  to  unx      The  premuro  whicb  would  then  aoam   to  b« 


*  Howard  Lecture*  dolii  orod  before  the  Soolety  ol  Arte, 
t  llnwin.     "  PitUlbutinii  ol  Power  by  CoBipr(«<(«d  Atr." 
Meeting*,  loetitution  CItU  Kogineerv,  toi.  cr. 
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cicfirabiu  foi  a  (;^u  |jower  dbtribntwit  m  the  prMUte  which  woold 

Croducoio  tbe  main*  tiluhlgbentdealraUovolceiljr  of  flow.  It  may 
»  taken  from  tbo  analogy  of  ooinpreewl  aiMMabie  that  *Mu  per 
aeeond  le  a  quito  uoobiootionable  velocity.  AMaulng  tbU  veloolty 
e«  tbe  iBllla)  veloaity  u  tbe  waina,  the  |irobled)  b  tc  find  tbe  iwe«a- 
aarj-  inlilal  preeture.    The  equatioo*  become— 


Pi 


(or  lighting  gee,  and 


(or  Do  WWII  gna. 

For  a  IronamiMion  to  a  dietonco  o(  B,0(Klft.  we  get  tb*  toUawteg 

teculte  : 

A. — Lratnrso  Oas. 


r>ie. 
motor 

of 

main 

to 

Inohoa. 


Initial 
velocity. 
Feet  per 

■ooond. 


6 
13 
24 
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Initial 
abiolate 
proMare 

lb«,  per 
8(|.  inch. 


1A5» 
16-12 
14 -0 
14-84 


Diforenoe 
o(  preenire 
producing 

Bow. 

loeho*  of 

water. 


Qoaatity 

of  gM. 

Cubic  feet 

pec  horn. 


S4« 

14^ 

Si 

3-9 


SI  ,800 

I27.aoo 

SO9.0OO 
1,146,000 


H.P. 

trwie- 
luitted. 


1,200 
4,190 
10,31(1 


B.— DowsON  Gm. 
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Ifl-M 

38  <l 

1*T,»W0 

1,4  lit 

M 

— 

15  15 

n* 

(><IO,<M)0 

&.6.U 

M 

-^■ 

I3'l» 

8-3 

1,14S.«» 

12,7^ 

&LKCTIUG4I.  T*ASsmmat  or  Pon-riL 

Id  IBTT,  lit.  WillUm  8bm«M  bdhfttod  the  praoUoabUity  ani 
tbe  probable  oommeroial  Importance  of  the  eteotrioal  tniMRiuiiM 
of  power  to  oonaiderablo  diatunnw.  In  an  addreea  lo  tlie  Iroo 
and  Steel  loatitute  he  ilalod  that  a  copper  rod  Sn.  iit  diameter 
would  unnimit  l.tWOh  p.  adiaWnoo  otaOmilD*.  I.«taT,  in  18^ 
he  dclivcioil  a  loctmc  nc  Iha  Inatitution  of  Civil  Engineer*  on 
the  4il«ctiical  tnuiamlanion  niid  atoriige  of  |>ower.  Rut  he  ww 
able  to  deaoribe  aa  practically  wurlitntc  iraoinniHiooa  little  elae 
than  tho  Lichlerfolde  and  pDririix)]  ruilwaya.  Deprot  had  at 
that  time  eiporimontolly  ti-ammittcd  3  h.ti.  20  Htilae,  ibroogb 
ordinary  telnifraph  wirca.  at  2.000  volia,  obtaining  a  relarn  <J 
Xi  i>er  corn,  only  of  the  energy  cx[»ndod. 

It  liM  from  that  time  boon  homd  chat  one  ol  the  larxesl  Sebli 
for  eluoltii-al  onterpriiM  wonlil  no.  to  u>w  the  title  of  Sir  Vt. 
Siemons's  leolure.  the  trniiaiaiBsiou  and  atorage  of  power, 
r^ountleu  prodictJonE  hate  biwn  mode  in  eleetrioal  jooriMM  thM 
Mine  advance  in  iDveniion  bnd  been  acaooiplielMd  wUch  would 
rovolucioniic  the  condiiiooE  ol  the  aio  of  ittoti're  power.  In 
thoNt  Iccturea  it  li  neccaaary  to  keep  to  the  elAble  groond  ol 
achieved  reaolta.  and,  cogarding  tMae  alone,  tbe  cooolBeion  \» 
itiiHvoidHble  that  the  amount  of  electrical  dittribuilon  of  power 
Hotually  in  operation  up  to  tlie  urMonl  time  ia  really  compora- 
tiivly  Buuill.  Two  years  ago,  Mr.  Kapp  gave  aoine  inteceetiug 
lectures  oa  the  electrio  Inuiemiaelon  of  ]>ower.  In  thcee  leottire* 
he  doscrriboA  onlv  n  linglo  CB*e  of  electrical  irananuBion  of  any 
inagnltiido  wliicli  woa  then  in  o|>eralian.  That  vai  the  Installii- 
tion  al  SchnirUnuicri,  where  abont  AIM)  h, p.  wo*  being  electrically 
Munimilllod  ncroi*  tho  river.  Since  then  tho  rtrlklng  Frankfort' 
LautTco  et|>«riiMCia  liot  boon  carried  out,  nnd  iioa-er  IraaMnittcd 
auoowttully,  iind  witliont  more  than  about  'iS  per  cent,  bae,  a 
dietknoe  of  l'»t  imioK.  Ili^ihtcnsitin  contlnuoua  curieata  (rom 
dynamoe  in  ruHm  have  Itcen  nxoil  in  two  or  three  raaw  lor 
tmnniniraionii  tu  diilanccH  up  to -8  kilomotrea.  Hie  (VMchrtHUHie 
idlernatiDg  method  i>  in  operation  at  ToUoride.  Colorado,  hot 
010I  a  shoit  diiiaiiec.  nnd  in  fnvDurnble  drcnmttanoa  :  but  when 
all  auch  caaoa  have  been  t«kcn  into  the  reckoning,  t)>e  aggtvgaie 
jiowor  at  prtaont  tranainitted  eloctrieally  le  not  i  ery  greM. 

No  doubt  electrical  tran*nib«lon  of  power  to  greait  dUloncea  ia 
pceelble  by  more  than  one  eaetlied.  It  i»  a  coodltioo  in  *uch  a 
oaee  that  aioryhlgh  leneiou.  20  000  to40.(Hiai'a|(aor  ntorc,  aboold 
be  uwd,  or  tbo  ooat  ia  exoenive.  That  mch  currenta  will  bo  naed 
wenu  likely,  but  can  hardly  yot  bo  icckonod  aa  aocoraplbhed. 
at  Iciut.  on  a  large  aoalo,  aDtfirith  cotnmerdal  auccoM. 

Jo  a  great  doBl  that  bo*  boon  aaid  about  the  ebetrical  dietribv* 
tioo  of  tioiror.  one  thing  hoa  been  forgotten.  Il  U:  thai  tJberv 
have  alwaya  been  oican*  o(  tranamltUag  inwer  lo  oonaiderablo 
dlatonoe* ;  and  If  audi  tiaiivniiraiuns  are  ntre,  it  ia  act  becnuae 
they  would  (ail  inochanfoally,  but  bocause  the  com  of  trani- 
lolMion  ia  too  ureal  lor  prolituble  appliaatioii  of  the  power. 
Uolivo  power  waa  trnusmitted  (out  milea  by  eocDpreaaod  air  In 
1861.  trafore  electric  Irunimiii-ion  woi  thoufiht  of.  If  olectHnl 
trananiaaion  u  to  pluy  nn  iniiiortant  part,  it  will  only  be  when 
it  can  be  cairiod  out  aa  cheaply  that  tho  [lowec  can  be  eoppUed  to 
conaaRiera  at  a  cheaper  rate  than  they  can  mansfaolnre  it  (or 
themnlvee. 

In  the  diatrlbutlon  of  electrical  energy  trooi  cootral  vtnUoaa  for 
liffhting  uurpceca,  a  great  deal  has  already  been  aiv<ini)>1i*hod. 
FuianciaUy,   electric  lighting    opomtione   appeare    olao    to    bo 
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j;1i  fb  is  too  wriy  U>  Mlimate  Ibe  meoaura  oE  Iheir 
n«MM.  Bab*  ttighor  piM  will  b«  mia  for  aiiM^y  for  lighting 
than  formerRjr  requiroJ  for  power.  la  lowni  lik«  Uenova,  whotc 
elwtridty  c*n  bo  eoiwrntcd  hy  clionp  watyr  fower.  and  wlinro  jfn* 
ccwtii  T«.  pfr  I,0(IO  oubi"  fc«t,  llio  •accew  uf  eleclric  lii;)i(iiii>  I* 
M«ur«d.  In  oilier  oam*  tb«  nfrMt  convccioDiMi  of  the  elcclric  llKhl 
wttl  no  doubt  «ouDt«rbii]Bna«  Mni«  mcgm  of  coat  when  compJired 
with  other  rasanii  of  Ii|{l>tin|(. 

[□  one  other  aaitti,  which  i«  ■triotly  n  caoo  of  powar  dUtribulion 
from  a  central  ■UtioD.doctrioUenftiiioera  have  achievMl  aramorlt- 
»ble«aooaM,  In  th*Unlt«d  St«t«a  there  *r«  xtovr  kudo  4,00l>nr 
SvOOO  Bi[lo«  of  olaclrio  tram witys,  which  nre  working  wiUi  aompleM 
nteohantcol  •iiomm.  Il  dow  not  Appsftr  that  tbo  c<nt  of  electric 
traction  U  muoh  lower  than  the  coab  of  boras  tjw:tion.  Fnr  ono  of 
the  oldoft  and  bed-manaited  trkinway>,  tlie  VVwt  End  Str««t 
lUilway  of  BciBton,  the  working  ca«t  of  traotiOQ  hat  btien  girtu  nt 
22  cante  per  car  mile  for  eleotrlcnl  IraMion,  and  Zl  i«nta  per  car 
mllo  tor  bone  traotion,  the  earrim^n>  per  car  milo  boinit  about  tlie 
■amvin  both  cosea.  But  the  electrii.-  earn  Atlaiii  apoodn  of  10  to  M 
miloa  an  hour,  and  In  Anierkan  towns,  with  wide.^ptctidiiig 
•uburbi,  they  hnvo  irrvat  advantAK^'  Almost  with  no  itxce[>tion— 
probably  I>he  Biid«pe«t  traniwnyv  are  the  only  important  exG«p- 
tlon— Ibe  cJeotric  Lramways  which  ore  In  ■uccmhoI  opcrntion  have 
Oheap  overhoiid  conjuptors  curriwl  on  imnlii.  Sooh  a  riyat«in  li  not 
•ultable-  for  EiiiDfiMn  towns,  nixl  with  more  expeneive  mnlhoda  of 
oarryinfi  the  conductor*  tbo  luccoii  of  eleotric&l  Iracliou  Is  at  leaxt 
more  dnubtfuL 

A  COM)  where  electricity  in  likely  to  bo  uaod  very  »nooeeafully  in 
traiMnittiiiic  motive  power  t*  En  working  trnlEc  on  undor([roand 
And  overhead  railwaye.  Whon  |)aiu«n|r<tr  trnlnii  have  In  be  rnn  hi 
thorl  Inten-nis  on  a  lino  with  iii]meri>titi  Rtations,  electric  motora 
dietributed  over  mu'iy  carriiii;e  axlen  have  KrMt  HdvantACe*, 
benden  freedom  from  amokc  and  stcum.  It  is  pomible  that,  even 
(D  workintf  cK»t.  the  ckctrie  motor  will  be  luiwriar  to  the  Bl«niu 
lonomntive.  Hut  thla.  <4rAin,  in  n  cam)  where  coil  of  i>ow<r  is  not 
a  gnvBrnine  con«i(leratinn,  or  where,  at  leant,  a  cnnnidemble  price 
can  be  paid  for  power. 

Wot  both  lighting  purport  and  traction  nerjiOM)*  a  htt>h  price 
can  be  paid  for  power,  out  when  power  ie  d{atribat«d  tor  indus- 
trial parpoaea,  the  qautioa  of  coal  i>  much  more  importanl.  and 
the  pro^reea  of  olcctncal  methods  of  diiCribittion  hu  bMn  muoh 
leH  rapid.  Erory  aloctrlc  llKhtlng  company  would  be  glad  to 
•upply  power.  If  only  to  jnorewe  iho  day  land  and  no  to  rodnec 
the  Idle  Umo  of  the  niaohinee,  and  In  a  very  (aw  caiw*  power  if 
taken  from  electric  lit[htin);  mains.  Mr.  Slioolbred  hui  •tatod 
that  In  Bradford  a  few  electno  motors  tot  hoiate,  hithea.  and  otbnr 

Surpoaa*  have  been  fixed.  But  at  Od.  a  unit  the  coat  perefTeotlve 
orwypower  ia  £60  |)er  annum  (3.000  houn).  At  that  ml«  thi> 
power  can  hardly  bn  usod  eicapt  (or  occaaionally- worked  or  in- 
ionnittmt  mnchlne*.  Kvon  If  electricity  were  noId  (cr  power 
porpOM*  at  half  Ilia  price  chnrfted  for  llfthtlng.  tlio  co>t  of  tho 
power  would  be  Kreat«r  than  that  of  Bteau  or  g»«  power. 

{To  br.  tonlimud.) 


THE  FUTURE  OF  ELECTRIC  RAILWAYS. 


A  lecture  waa  delivered  un  Mutidny  before  u  crowdnd 
MidieDce.  ill  the  Cli«m!oal  Theatre  uf  tlie  c>weiiii  Collojcc,  by 
Ttt.  Edward  Hopkiiuon  ou  the  aubject  uf  eleutriu  ruilwHya. 

Dr.  HnrKissoN,  after  »  r«feronce  to  r.ho  extent  to  which 

electricity  i»  now  iiMd  for  trartion  parrwwea,  directed  AttoDtJon 

to  tho  OJwonlial  fenturc*  common  to  nil  electrical  tramwnya  rir 

railways,  jllustnting  Ilia  romnrka  by  nomo  intormtitiK  npcri- 

iiientn  with  a  number  of  working  muclels.     With  rosard  to  the 

elvolric   railtruy  ruuniri;   uiulurxr'JiiuiI    in    Lundi.in,   I>r.    Hup' 

kiti»i>ti  statixl  that  since  the  '-ijeninu  :'l  ih^  liiiu  ihvi  I'lCitui'.-livex 

had  run  1,300,000  miloii,  and  a  traftic  ..f   18,000,000  paMengora 

had    been    pfividcd    for.     Already    fire    ■chcnica    had    boon 

nutlioriiod  by  I'arlinment  for  ■imilnr  roUwayn  in  London  alone, 

and  Parl»,  Brueaela.  Vienna,  und  Berlin  were  conaid or iiig  similar 

undertaking      Concerning  Ihe  boHt  me«uia  of  produciTig  the 

doctricnl  powor,  he  had  to  s»y  that  hare,  itt  any  rale,  in  Etigluiid 

thi>,  a*  for  electric  li|ihtin>;,  waa  dependent  upon  tho  ac>>n'>- 

mieal  pruductjuii  of   itenm  power  ;   hut  there  were  ctacntial 

_ points  of  dUTercnce  between  ibe  conditioua  under  which  ateam 

uwer  wft»  r^uired  for  eleotrio  tntotiun  purpoaes  and  fur  electric 

ghting.  Id  Scotland  and  IreUnd,  however,  and  many  cuunlriea 

«d,  ptrticululy  in  SwitMrland  and  llAly,  there  whs  abun- 

:  wAtor  power,  now  only  very  partially  utiliacti,  which  might 

b«  easily  renderM  available  for  working  electric  railivnyn.  Saian 

,  iiutractive  details  were  then  ^von  of  tlio  comparative  cucit  of 

■  «leclrie  and  etewn  power.    iTie  Cityand  South  Ixnidun  line 

ibnd,  be  aaid,  enabled  eiperimenta  to  be  made  un  the  efficiency 

I  of  the  railway  Rytt«io  as  a  whole,  taking  Into  account  the  lou 

'«(  power  in  the  generalon,  on  the  line,  and  in  Iho  mi'tor*. 

and  in  tho  rceiitMiMa  of  tliv  locomotivea.    The  lou  in  tbo 

line    was    about    11    per    cent,    of    the    oleotrioat     power 

ated,    and    tbv    dBdeoey    of    the    locomotives    aa    a 

I  wu  70  per  cant, ;  thw  the  elMtiical  efficiency  of  the 

'•ntitii  aytteni  waji  62  per  cent.     The  trtuns  weighed,  with  full 

lo«d  of  100  pMMengura,  abont  40  tun*,  and  the  arerkgw  aiwed 

between  itattocia  waa  13'5  milea  per  hour.   Theooet  of  working, 

including  all  ohargee,  during  tho  loat  half  year  wa*  bid.  per 


'dant ' 


(rain  mile.  It  was  porhapa  hardly  a  faircompariaon  townpH* 
ihe  coat  of  working  such  a  line  aa  (h«  Snntli  Liindoa  Him  wiUl 
liio  coat  of  ateAiu  trnctiuii  on  other  line*,  iiiaamuch  *•  iitwiR 
could  not  poanbly  be  uaed  in  the  tunnchi,  only  10ft.  fiin. 
diameter.  In  V'tiich  this  lin«  waa  conatructed,  but  the  oompori- 
son  waa  not  uiiinetruetive.  Take  the  Meraoy  Batlway.  where 
the  grudienia  and  nature  of  the  traffic  were  eimllar.  On  the 
Mersey  Rnilmny  tho  locomotives  w*iKh«d  «bi>nt  TO  tona, 
and  the  train,  which  waa  capable  of  carrying  about  360 
pomongcrs,  ISO  tuns.  According  to  the  publiihed  retuma  of 
the  ooinpaiiy,  the  coal  of  locomotive  power  is  14d.  per  train 
mile-  i.e.,  uiure  than  double  tho  coat  on  the  South  London  line, 
but  fur  a  train  weighing  between  four  and  Kvo  time*  as  much, 
but  capable  of  carrying  only  three  and  a  liaU  tiiiica  the  number 
of  passenger*  ;  thua  th«  coat  of  itcam  truotioD  per  tou  mile  of 
irain  was  about  half  that  per  ton  mile  of  train  for  electric 
tractidu.  But  it  waa  not  on  tho  coal  (wr  ton  mile  that  the 
siicoo**  of  a  isisaetiger  lino  depended,  Th#  rcfil  basia  of  com. 
pnriion  was  the  coal  per  passenger  mile,  and  hora  clcclric 
tviwlion  had  great  advanbwe  over  steem,  as  the  deadweight  of 
the  electric  motor  waa  small  compared  with  tho  Uoad  weight  of 
ateam  locomotives  of  the  same  power  ;  and  with  electric  molor* 
the  trains  could  bo  split  up  into  smaller  unita  ut  but  sliKhtly 
increased  coat,  so  permitting  a  mure  fm^ueut  seirvioe,  W« 
could  not  expect,  therefore,  that  electric  traction,  with  our 
present  knowledge,  would  take  the  place  of  steam  traction  on 
our  trunk  linos  ;  but  it  liad  ita  proper  function  in  tho  working 
of  the  underground  liues  now  projected  for  London.  I'aria, 
Berlin.  Bruasels,  and  other  large  towns,  and  also,  be  thought. 
•in  other  urban  linea  ;  for  cinmplc.  on  the  Liverpool  Overhead 
Bailway,  whoro  trains  of  liirRo  cnrryiiig  oapaciiy  were  not 
required  but  a  frequent  service  was  easentl&l  ;  and  fin.illy,  alao, 
on  tluiiKi  short  lineo.  whether  independent  or  hmnchos  of  tho 
gnwt  trunk  lines,  where  WBl«r  power  was  nvnitable.  When  ho 
undertook  tlio  construction  of  the  Bewibrook  lino  it  wos  a  con- 
dition that  the  cost  of  working  should  bo  less  than  tho  cost  of 
working  by  eteani,  .■»  conditicm  which  the  first  six  months  of 
working  showed  to  be  ■iioccsatully  (ulfilled,  When  Messrs. 
Mather  and  Watt  undertook  tho  oimnlruction  of  the  electric 
plant  tor  tho  City  and  South  London  Railway  they  gunrantiiod 
that  tlie  coat  of  trnctiuu  for  a  xervico  of  8,247  miles  per  lock, 
JIB  actually  run,  should  not  exceed  8id.  per  tmin  mile.  Their 
!iiiticii)atioiis  hod  he«n  niore  than  realised,  tlio  actual  cust  being 
now  Dili,  per  Irain  mile  only.  Tlioro  were,  however,  other 
project*,  both  in  America  and  on  the  Continent,  for  electric  rail- 
ways on  which  the  speoial  fwiture  was  to  be  an  enormoiigly  high 
tpvcd  of  travel,  sjiecds  of  150  mid  evi'ii  200  miltui  jier  hour  being 
promised.  WithiiBLuani  lucomolive,  invulving  tho  rj^iprocating 
inution  of  the  [>i8t<)n  and  connecting  riMl,  such  speeds  were 
probably  unattainable,  but  they  might  bo  r«aliaad  iti  tlm  purely 
rotary  motion  of  an  electric  motor.  But  at  such  high  speeda 
a»  thfJic,  tho  powor  required  to  overcome  the  air  resistance  was 
of  special  cuusiduralion.  .\isuining.  however,  (hat  tho  ordinary 
laws  of  air  reaistnncu  hold  good,  he  calculated  that  the  p»wi>r 
rei[uirod  to  propel  an  ordinary  train  200ft-  hmg  nt  200  miles 
per  hour  against  the  roaistancc  of  air  alone.  "P'rt  from  the 
frictioiial  ntsistancM,  would  not  ho  loss  than  1.70O  h.p.  Though 
thcro  was  nothinji  to  prevent  the  construction  ot  electric  Inco- 
motives  capable  of  derelopitig  this,  or  «veu  greater  power,  the 
streuKtb  of  the  materiala  at  prmenB  at  commsiid  would  set  a 
limit  lolhespeeds  which  may  be  obt«in«d.  If,  however,  modem 
civilisalloii  reiiiiirwl  m  speed  i)f  travel  •>f  over  200  miles  per 
hipur,  ho  ventured  to  predict  thnt  it  would  bo  llU1l■^^  tltidently 
r<-nliscil  by  reKanlinK  It  as  n  problem  in  pri-joi'liiw  and  not  of 
i'rdio.-»ry  locoinolioo.  In  concluaion.  Dr.  Hnpkinson  pointed 
out  how  Joule's  researubes  had  prepared  the  way  for  tho  great 
developments  •>f  electrical  engineering  at  tho  prcsMit  day. 
Thus  they  realised,  said  he,  why  it  should  be,  and  *hy,  as  he 
believed,  it  wna,  that  hero  in  Manchestt>r  Joule  waa  honoured, 
and  his  name  «iid  work  familiar  to  not  only  men  of  science,  but 
to  every  intelligent  empluyer,  every  foreman  or  drHUehtanian — 
nay,  every  'prentice  boy  eiigai^ml  in  tho  vast  circle  of  ougi> 
noerilig   liidualri«s   of    which    Manchester   was   tho   ocntre,— 


LEGAL   INTELLIGENCE. 


STBICK    V.   LATIMER    CLABE,    UUIRHEAD,    AND   CO., 
LIHITED. 

This  cam  waa  heard  before  Mr.  Joitice  Wills  on  Tuesday  In  the 
Queen's  Bench  Division.     Il  was  a  doim  for  commiiwian, 

Mr.  J,  W.  MTArthy  appeared  for  the  plaintilT;  and  Mr.  I^ok- 
wood,  Q.C. ,  and  itr.  FoAard  for  the  defendants. 

Accoi'dlag  to  the  i>laintl9's  case,  the  dolondanta  miucated  him 
in  18Sa  to  introdiioe  tlicni  to  oertsJn  persons  who  wore  about  to 
acunire  parli»iiicrit»ry  powura  for  establishing  ■  systcni  of  electric 
lighting  in  certain  aroiuj  of  llie  city  of  Wos  1 1  ill  n"  lor  »"d  the  defen- 
dants promised  the  plainlifl'  that  if  ho  obtaino)  (or  Uieui  tho  intro- 
duction, and  if,  in  conwijuGnco,  tho  dotendauta  socund  S  coalraot 
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ot  did  biuEnMw  «iUi  the  peraona  menttoaed,  the  defQuduita  wontil 
pay  lh«  pInioUir  a  commiiBJoii  In  February  or  Uoreb,  1BS9, 
th«  plftStililT  inlredaMd  the  cIcf«idnnM  I»  Mr.  Brawno  Martin. 
Um  clisirmaii  of  the  W«iniiniiWi  KIcKlric  Supiily  Corpftration, 
and  that  incrixlucUan  muUod  in  a  luintrititt  on  Dpcenibor  .'i.  IHSO. 
by  which  th*  corponttlon  a|{r«ecl  to  ^o  o«ilaiii  worlix  (i>r  nati 
IcM  thu  £100,00(1.  Tlie  plaintiff  claimtKl  £1,000  coui million. 
The  dofondiuitfi  denied  therti  mm  an  introduotiou  by  Iha  |it»iii(.iir. 
and.  further,  thai  IF  any  mm  miss  ion  wn>  (lii«  the  amount  clninitxl 
wag  oxOMiive,  an  Ibu  ccnirnct  of  Doeombcr  fl  wan  not  dodnite,  ■nd, 
In  bell  an  aoiioa  hod  bocn  brought  on  It,,  and.  ofMr  boine  hcnrd 
for  two  daya  bofore  Mr.  JuitiRo  HAwkins  uid  ■  apacml  Jury 
in  May.  ISSl,  a  aottlemont  li«d  bMii  arriicl  at  by  wliich  (lie 
delondonta  acooptod  £4,000  in  Mlisfaotiun  of  all  olaiiu!<  and  coRt«. 
Thtt  d<fMidiuit«  tiirtber  contended  that  they  trnd  olwayn  boen 
rtady  to  giit  sonio  gratuity  to  tlio  plaintiiT  for  obtninintt  Lhe 
•lf!naCui«  of  Mr.  Browne  Mwiin  w  n  docnracnt,  and  they  paid  t40 
l&U)  oouit  tn  ntiifaclion  ol  ntl  cUlErw. 

Evidence  wa»  Kivon  on  both  ii|dM>  and  muoli  oorrMpondenoe 
between  the  pai'tlOJi  rvAd. 

BIr.  JiuU««  Wtlla.  in  givhi);  judgment,  naid  that  in  auee  oi 
thi«  kind,  «  hor  e  I  litre  wm  a  conflict  ot  toatimoDy  abont  convenui- 
tion>.  tlicre  coiiUI  bi  no  better  way  ot  gMtlnft  at  what  actanlly 
took  pliic«  than  by  looltinijC  at  tbo  oorrMpondonoA.  Horo  the 
plaiiiliir  hud  claimed  cnrnmUklon  from  th«  firsL  It  wm  remaik- 
able  Ihnt  if  the  Uotird,  roiiiiKi-eil  of  Ihs  defend  a  nl«,  biwl  always 
taken  the  view  (Iml  no  fonimiwiuii  wan  duo,  and  £IOwuf>  to  be  tfio 
only  icmuiiciatioii,  notbiiii;  MppvureiJ  to  that  olTect.  on  the  i.<arro 
tondoni-c-  tie  thought  the  plaiutilTwoi  entitled  to  a  commiaiiDn 
I  the  Iriti-oiliicci'  o(  a  [•aiitlotnaii  with  whom  the  defendantii  alt«r- 
ard«  did  buMoasa.  rho  only  qucatlon  ira«  bow  much.  It  wa* 
underatood  that  the  amoDot  w««  to  depend  on  the  buRinsM  uiti' 
loalelf  obtainol.  Thora  w*«  no  principle  on  wbioh  the  amount  o( 
comniiHicin  in  thu  com  ooillil  be  CulouUt«d,  but,  barinj:  tuj-urit  tu 
the  wtllcincntof  thenolion  before  Mr.  JaaticeHawkinn  for  i't.OOi). 
ho  t!iout(ht  fltOc)  would  be  a  proper  amount  U>  allow  Iho  pUintitT. 

.Tudt;iiient  wm  given  for  the  plointiiT  for  £3B(I  beyond  the  £tO 
paid  liilo  aourt. 


COMPANIES'  MEETINGS. 


GENERAL  ElECTHIC  POWER  AND  TRACTION  COMPANY, 

LIMITED. 

Direclom;  The  Eiul  of  Alboitinrlo.  K,C,M  «:..  A  I>C.  (ohalr- 
man).  i-ord  Reorton  of  Tatton.  Moril^  Immisch.  Kmj  .  Sir  Henry 
(;.  Mani-r,  CLE,.  Thomaa  )-arkcr.  Em.,  Mlnnt.C.E.  .Tnmo* 
Pender.  K«(|..  J.I'. 

K«|ioi  t  of  the  Uirecloni  lubmittcd  to  Ihn  >baf«ho1d«r*  at  the 
third  otijiiuu-y  Keneial  meetini;  held  at  Winchester  Houie.K.C, 
on  Ueeembei  \-2.  1803. 

The  Dirocton  btg  to  eubmit  the  bnliiuoc  sliMit  and  pralit  and 
loH  account  for  the  year  ended  30tli  Stp^cmber.  18Q:t.  .\t  the 
laat  annnal  nieetini;  the  (haraholders  wei-e  informed  ihat  arrnnifo. 
tnent»  had  b»*ri  mode  with  ihc  Elocliic  ronitrnetion  Company. 
Limited,  by  which  thai  coiniinny  unclnitooli  tlin  oinnnK>^iiiftnl  of 
the  alfoiiB  of  thii  C'omfriny.  The  niirctorn  have  iiloanuro  in  Btntinir 
thai  thin  arraiiKomenc  ban  worked  very  oatiufBCtorily,  anil  tlie 
toKowinf;  comparalivo  flgureti  indioate  Ine  economiea  whiL<h  have 
been  eSoeted  In  the  inanagement.  The  tradinji  accounts  for  the 
pMt  year  kIiow  a  profit  on  the  manufacturing  de|>artmDnt  of 
£l,0tO.  la*,,  and  a  profit  on  lanneh  department  of  £.11,  I4i,  2d.. 
whoroAs  for  the  ptevioui  year  the  accoantu  nhowod  louwn  of 
£3,1^1.  14e.  3d,,  and  £^T0.  lOa.  3d.  rwpectiToly.  Fartherniore. 
the  expenaea  of  manntfnment.  exelualve  ot  IKroctora'  teeti.  have 
been  reduced  from  £3.?,^.  16a.  Od.  In  1892,  to  £1J06.  IT*.  3d.  in 
tllft  pMt  year.  The  Direolon  have  decided  to  uancul  tbo  amouut 
of  £802,  10*.  (tundin^  to  thear  credit  at  the  end  of  September, 
1802,  and  have  debited  the  pact  year  with  only  £186.  IS*,  in 
rMpSOl  of  remunetiLtion.  During  the  poat  year  the  OirectorB 
haTe  determined  aundry  unprofitable  tranaootiona  by  anloi 
and  oloainK  of  leiui«a,  and  have  mode  pioilnion  for  {loaalble 
depreciation  on  nuoh  of  the  dismnntled  uIhiiI  tm  \'  hILM  unxold. 
Tm  BoeounM,  however,  du  not  deal  with  the  lar^r  i|ni>»(iuii, 
Miaed  by  the  audilun)  in  their  rejiott  of  January  last,  whether  the 
book  value  of  pat«ut«  and  goodwill  ahould  be  further  reduced. 
The  Ilirectora  regard  it  deiirabic  chat  iho  capUal  should  be 
brDu^ht  into  uonformity  with  the  real  poaitinn  of  afiaira,  and  thoy 
are  iciviof;  tiiia  matter  Ihair  further  nonaideratinn  with  a  \'low  l« 
a  reoreaniaatlon  of  the  vknupony.  The  queetiou  ot  r«movi)ig  thn 
mannlocturinf;  worka  referred  to  in  the  la«t  report  hue  reoelvod 
the  aniioua  oon^ideralion  of  the  INrectora,  and,  with  the  awittanue 
of  the  new  iDanagement,  they  hope  to  overcome  thin  dtfScuIty  in  a. 
way  which  ofTet*  many  ailvantORea  over  the  original  plan  of 
removing  the  worka  to  Millwall.  An  affreemont  hoa  been  mode, 
•abject  to  the  approval  of  the  abnrohnldora.  far  an  amnl)(AmBtinn 
wilb  tbe  Acme  Electric  Worka  al  Kcntiah  Town.  Tliia  armngo- 
ment  haa  the  merit  of  providinK  auitAblo  mainifnctnrini;  work* 
P  Already  equipped  at  a  amkller  Annual  coxl  (or  rent  and  other 
ndloir  ohargee  than  that  at  preaenl  incurred  by  the  Company, 
I  avuidii  the  heavy  cuet  of  removing  machinery  to  a  distance. 
and  the  leriotiB  ditorg^aniiation  of  the  torrent  buainoH  which  this 
would  involve.  The  copper  dopoiitinK  worka  at  Millwall  are  now 
completed,  and  thoqueation  of  provldine  the  necitaaary  capital  for 
comincnoing  openttlOM  !•  reoolrInK  the  coriaideraT  ion  of  tho 
Dirccloti.  In  aocordanos  with  lhe  ftKlclee  ot  astooiatiun,  Mr. 
Morltt  laimttob  md  Ur.  JkOM  Pendei  retire  by  rotation,  and 


offer  themiwlvw  for  re-eloction.    The  audltora,  Meeani.  Word  and 
WUdinf;.  alio  retire,  and  olTor  tliemeolve*  for  re*electi4n. 

pBonT  ANO  Low  Aococ  NT -Showing  Tranaactlona  of  the  Year 
ended  Sept.  30,  1893 

Trtulijig  jJoconiit.— if cini{ArturMiy  Departmvit. 

Dr.  £  a.  d. 

Salnrica  and  cominiaelon .  021  4    S 

Rent,  THlM,  tAxee,  fire  insurance,  gaa.  etc 71t  It  10 

Advertl«ini;,  prinlinir,  poaW|rM,  etatlonerr,  cMtlag* 

and  general  trade  expen«ee > ••■••»■  900  0    4 

Balance— beinK  prolit  carried  dowa 1.010  12    0 

£t,!U8    S    4 

Or.  «       ».  d. 

Grou  profit  on  maaufftct urine  accoant  3,348    H    4 


Ur. 


Trading  Aecoiaa. — Launch  DeparimttU. 


£3,24«    8    4 


Wosoaolmen,  a«ilaiio«afataffi,ftiuloaptuDa<if  boeU  I.4M  18 

Coal  and  ook«. _ „ 8W  8 

AdvertlainK. _  280  I 

Sundry  trude  expariMH ,- --..■ 136  5 

TravellitiK  expcnaea,  et« ».» OS  0 

l'iiiiiir>K.  ).>ui>ln(fe(ii.  etc   .,..,. DQ  4 

FCeiic,  rules,  t*xe*,  and  Gee  incurauoe .•»..,.  '-'23  18 

I.,ock  (luca,  survey  and  refprtnotion  teM. «..,.  144  10 

Batanoo— belnif  profit  carried  down 31  14 


e2.m  1  7 

£      e.d. 

2,67:    I    7 


Cr, 
HirBf,  ohnrgini;.  and  profit  on  ealeot  boat    

l>i'.                  OaunU  Profit  and  Lorn  AceotM,  £      ■.  d. 

Dit«ctani' loee  „...».  186  18    0 

Rene 17«  16    I 

ManaiiDniont  eipenMi 556  >7    S 

(.■•Mieral  oxpenaea,  printing,  etc.  ^>7  10  11 

Mnfntenance  of  patenta  39    .1  10 

Maintenance  of  plant  Mid  launchee. ~..... ^M    3     1 

£1,721     K     I 

Cr.  £      *.  d. 

MBnuf(U!tnrin^departm«nt,|»cAti*«bov».... 1,010  12    0 

Launtih  dupjirtmwit,  pn^lit  Ukbov*    „ ...~.  3114    2 

Transfer  fuos    »  16    0 

Loan  transferred  to  balanoeabeet..... >..  6TA    A  II 


£1.721     8     I 

pHioriT  Attn  Losd  Aocoir.<<T,  No, !!.— Showing;  Liquidation  of  Old 
Dr.  TranwiobioDa.  £      *.  A. 

Depreciation  ol  plant  at  Barkintr,  Chertecy,  Kantiah 
ToH'n,  and  ol  launchea  on  Lako  Windenuere  and 

Mancho*t«r  Ship  Cannl    S,7S4    7     8 

Exoonaea  comiectiid  with  upkeep  of  Barking,  Win- 
dernioi'o,  and  Manchcet«r  planta.  including  sums 
|mld   for  dolciniinin^  leotca  at  Windoraiece,  and 

rvmova]  of  BnrkiiiK  plant  67S    4    6 

Expendituro  »,»A  buok  itoina  written  olT  relating  to 
liabilities  incurred  in  former  ye«t«,  and  Nttled  or 

compromised  during  this  year  1,308  IS  10 

Debtoifl  considereil  uooA  lost  year,  written  olT  B02    7    6 

Reserve  ngniiiat  bntl  and  doulitful  debt*  of  previous 
yours 451    0    0 

£S,Tia  12    1 
£     a.  d. 


Cr. 
Amount   etomiing   ut  credit  ol 

balan 00  sheet.  canMtled 

Loos,  carried  to  baloiieo  sheet    ... 


Dicecton   in    but 


BALATOR-niBKr,  Bn-T.  30,  1393. 


$63  10    0 
7.858    2    I 

£S,;iS  13    I 


Aulhorlaed  eapllAl —  £  a.  d. 

25,WXIordiniu-y  aharesof  £IOeach 250,000  0    0 

10,000  preference  sharet  of  £10  each   100,000  0    0 

350,000  0    0 

leaued  capital —  

2:(,5!I2  ordinary  shares  fully  pud 339,930  0    D 

10,000  preference  ehareB£e  called  op 90.000  0    0 

IluB  calls  paid  in  advaao* , 

Lou  calls  in  arrcar   


32a,»2a  0  0 

136  0  0 

990,076  0  0 

074  0  0 


Sundry  oreditiuv  

B«aiirve  fordiwount  and  bad  and  doubtful  de4)te.. 


325,402    0    0 

7,T92  IS    5 

491    0    0 


£3n^6l5  16 


M 


i 
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Ami*. 


s.  d. 


CAIitUlMuiiidil-jieM  (WrU«tUlaDO»«)w«t  ......    219.364  12    \ 

BalaiiMor  puruliaat)  ol  <x>jjp«r  d«|NWiB!llg  paWnl, 

subject  to  contiiigBnt  cUun    10,000    0    (I 

Fnrthor  ciiwnditnro  on  c«ppar  dapouUng  worlu 
and  jjureliua  of  pknt  knd  new  lauach  built. 14,301  13    S 


I'tM  daprociMtoQ,   £G,7M.  7a.   Sd.,   and   *aJe  ol 
plant,  £300 


C,134    7    S 

337.434  18    9 

Stock  on  Iiond   M.*eB  II   11 

Hiindry  debtor* ■«.7ie    0  HP 

Lull  at  biinl[>  nnd  on  liMid 101   IS  II 

Pfolit  and  loM  accoanl  a»  pnr  laat 

balance  *lieol I'W.SW    0    0 

Add  iMlaDM   of    profit    and    loM 

MCOont.   C078.    5h.     lid.;    and 

expenditure      cannaetad      with 

liciuidation    of     jKorioun    yettr'n 

IcannictiDn*.  £'.ii:i&.  2ii.  Id.  i,iZi    S    0 

76,833    8    t> 


£3S3.SIA  IS    5 

The  third  Eanoral  maetlng  of  ihii  Companv  wm  held  on 
Tuoaday  nt  n'1nchwt4r  Hoimo,  E.C..  lo  reoelvo  bha  ropon  n(  thn 
Dlroctnn  nnd  i.hs  halAiM»-«l>«et  h»  eiven  in  tliv  precodlnji  colamii. 
and  10  «ou«ider  and,  if  deemod  adviroble,  to  |ia«»  ilia  following 
rtaolutlon: 

"That  ItiU  Tn(>alin|;  upprovui  the  agreoment  nubmitted  ta  il, 
made  betwoati  tbiii  Company  und  a  ti'mieo  for  tha  Acme  and 
tmmisch  Electric  Worlu,  Limited,  relating  tolhoulo  In  the  latter 
coin[>nnv  of  the  Kantinh  Town  branch  of  chia  ('oni|iany'B  biMrincM, 
and  nutnoritea  the  Dircctoii  to  carry  the  unino  into  onoct  •abject 
to  »ich  TnodiHojitlonv,  if  nnv,  an  tliny  may  dMonnino." 

LordBsarlon  or  Tatton  pieaiiled,  and  in  inoviii|{  the  adoplion 
of  llie  r»|jorl  and  accouutR,  Buid  that  they  were  drawn  up  in  t>uc1i 
a  way  that  the  sharoholuem  could  clearly  aee  tbu  po*ition  of  tbt* 
Company.  He  wim  norry  that  the  genoml  depr«iisian  of  trivle  atill 
nflocbed  the  Coni{>Any.  and  th^t  in  the  four  brnnchcA,  vhii^ii  in  llic 
fint  inatanoe  there  woa  a  ^ood  proipoot  ai  developing,  ihoy  hod 
not  lucccoded  a*  thoy  tliouj^ht  thoy  would  do.  In  the  com  of 
electric  traction,  in  coiisequciinn  of  tlio  North  Metinpolttnn  TVain- 
way*  CompHny  not  (nkiiiK  up  tha  experlniont  ivhirh  thoy  hn^l 
neoMatiiiiy  in«litutoi)at  BiirkiiiK.snilic  tliutmocoi'i'whirhthity  \iiu\ 
bwn  able  l^  nhow  ther(>  hod  not  Ixmiii  nuUioiuntto  indiioe  iniinii'i|iji1 
OOtpOtatiuna  ui  undertake  electric  trictioii.  tboy  hnd  been  uiiiiblc- 
to  carry  on  that  work.  They  would  too  from  tho  balnncp  slit-:!, 
that  ihsro  wiu  a  doprttciation  on  account  of  the  Barkin  '  fl.rii, 
which  they  wore  now  cndoavounntc  to  dlipoao  of,  and  h  li  i<  I  l  h  .j.  . 
at  pn»cnt  uniiiofllAble^  With  ragard  to  launchm.  there  btul  boon 
•  alltiht  jirolH,  but  not  auob  aa  to  Induce  thoiii  Ut  ^o  on  nnd 
inorMM  Lbat  branch  very  larjcttlj-.  Tliore  did  not  iinrn 
to  be  any  largo  dutnnud  For  tlinl  uliuir  uf  bum"'.-. 
and  he  Choueht  it  would  bo  wive  if  tbuy  could  proKlnljIj,- 
dinpoie  of  that  plant,  a  [id  be  abtu  to  cvncentral^)  their 
opcrationii  on  tho  man nfnctu ring  buBineoa  and  upon  thu 
co»]icr  deiKMiting  branch-  There  wna  a  Io«  on  the  Koticnil 
biilauce  •heel,  but,  on  the  other  hand,  thoy  had  i-ory  much 
dinilniahcd  the  cxponna  of  nuina|{emont,  whioli  had  been  under 
taken  by  the  Rloctric  CoDatruction  Company,  who.  on  mcfarcnco 
■liaroholdBra.  war«  lamly  Intvrottad  in  tho  Company.  Tbcy  bnd 
otruck  off  £963  •■  Directora'  fwa,  and  tho  latter  for  the  pitwonb 
year  had  bMn  raduoed  to  tho  very  lowMt  atiiouiil.  With  rovM^rii 
to  the  inanufoctnrinK  work«,  it  wa*  ii«ce<wiry  lo  lettio,  Uwiuu  to 
tbe  Mruilnatiun  uf  the  lua«e.  There  wtu  »ii  iitiui,  montioued  in 
tho  laat  report,  of  tiannterrint;  Ibu  Kentish  Town  works  to 
M£tl»*a[|.  but  that  would  have  been  a  very  cusvly  temoviiL  The 
Director*  had  thcrofor*  decided  to  recommend  to  iho  ahaieboIdoi-« 
on  aDudgaraation  with  the  Acme  World,  whoiu  ealnbliihiiieni  wna 
LD  clomi  proximity  and  wa*  well  equlppoil  with  luiiablu  moc^bi- 
nory    for    tho    manufacture    ol    electrical    apptmtuii,    and    the 

tilant  would    be   tmnnfonnd   thora.     The    Directom    connldoml 
I    deairablo    that    tlila    ama1;>anialion    ahonld    hate   nffcct    by 
tli«  formation  of  a  now  coiniuiiiy,   lo  tm  called   iIki   .Icine  and 
IiomUch  Electric  Work».  and  it  wuh  propotwl  thut  (he  ii«w  work* 
oliould  be  Riana^d  nn  the  Coiuimny   wiut  now— iiHmely,  by  tli* 
I^lectrio  C^gnvtruotion  Company— in  onler  to  mrt}  cba  eipeni^of  a 
•eparulo  ftalT.  and  by  that  mettno  a  great  deal  of  tlie  tubniiiary 
I  work  that  tho   Klecltic  Conrtruclion   Company  now    [wrformed 
could  bo  cnrtied  out,  and  tho  worka  be  (ully  employed  at  a  very 
much  Ir*a  coHi  than  if  a  ■epukte  tnanaxemont  eiintod.     The  terms 
of  (he  amalgamation  wore  bawd  npoei  the  rclntil'n  valuo  of  tho 
two  worha.  In  which  the  Company  would  receive  tlvo-oi|[hlli<  and 
Ibo  Acme  ConijAuy  thren^-ei^niiha  of  tho  capital.     It  wan  propmed 
I  that  tho  c«t>ilAl  xhuiild  be  £25.1)00,  of  whidi   t'i^.mi  would  be 
I'ln  fuUy-jAid  ordinary  «bars«  in  thi»  [iroiJOrLion  mentioned,  and    it 
I  wnuld  require  £A,000  m  preforanoo  pbarm  m»   workluK  capital. 
I  Theeopjwr  dcpusitinK  worlu  at  Millwull  had  been  linuhod,  but 
tbe  Btnt4i  ol  tbe  copper  trade,  which  woa  in  a  t*cr)' different  poeitJon 
lo  what  it  woi  when  the  norka  were  commenced,  hud  icnderad  il  a 
quealjon  aa  toliow  far  it  would  bu  protilahie  lo  atart  tliom  at  the 
pTcacnt  time.     They  wcie  waitinti  for  a  favourable  opportunity, 
^and   were  oonaideriDii   tho  matter   of    providing  the    nccoaaary 
'  eajAlal  for  iMjflnning  omratlona  aa  anon  aa  tho  market  wna  in  a 
fnvoarable  cnnilltion   for   thciii   to  ito  ao.     With  regard  to  tho 
generot  poMtion  til  the  Cuuipjiny,  it  whn  <|ull«  oi'idont  that   under 
Lj^r««eiit  circHiiutAiKiw  tho  ofNlal  of  tli«  Company  wm  not  tally 


r«pr«Mnted  by  it«  a«ol«,  and  that  there  waa  »  debit  balance 
amiiiit  It  of  £i6,IXK).  It  was  quit«  clear  that  »oine  roirgnnixation 
of  the  Comtiany  would  have  to  bo  undortAken,  At  ptewnt  tho 
preference  ehareholder«  would  luxro  tho  flrat  claim  upon  any  profits 
made  upon  the  preHont  capital.  The  proaent  was  certainly  not  a 
favourable  time  for  atarting  any  new  ooinmorclal  tranaactiona,  and 
therefore,  althi^ut-''  ^''e  general  policy  of  the  Board  had  bean  to 
endoai-our  to  i-oduce  iho  exponaos  and  to  try  lo  diapOM  under  aa 
fai-ourablo  slrcuuiiitancG*  aa  poaaiblo  of  theexisting  worke — which 
they  had— which  hud  in  provloiu  titnea  been  a  source  of  k)**.  they 
were  vunsibio  that  a  general  ochemo  of  reconstruction  must  before 
long  be  carried,  and  they  were  glvini;  tho  matter  aerious  conaidora. 
tion  When  u  proiiosnl  wm  riwidy,  thoy  would  call  the  share- 
hotdors  togothci'  nnd  niibmit  it  to  lliviii. 

Mr.  Horlls  Immlaeh  Bocondcl  tho  motion  for  the  ndnptteii  of  _. 
the  ropoi  t  ftnil  iLcoount'. 

A  Shareholder  oniiuIrc<l  about  tho  manufacturing  depnrtmeat, 
nnd  ujiori  what  the  fitolitji  were  mitdc.  It  aeemed  to  him  that  they 
were  very  much  iit  tlm  end  of  thoir  tethor. 

Another  SbarebeMer.  who  complained  of  the  bad  muna^ment 
of  thu  Inuiiclit-  on  the  Thstat"".  nskwl  whether  it  was  not  |M>*eible 
to  arrange  for  tlie  luunchm  not  to  bo  tiikeii  further  awuy  tlinn  the 
etoro^  perraittsd !  Tho  Inunchee  hod  a  bad  name  on  tho  Thamea. 
and  hod  eomotime*  to  bo  towed  bnck. 

Hr.  ■.  Oareko.  In  explaining  the  po«itiou  of  tbe  Company,  wtid 
that   the   Kleclfic   Conatroelion   Company  simply   took    up   the 

tHMition  of  iunnii;;iitx  of  this  Company.  The  reautt  of  that  hail 
loeii  a  duuidwl  wjoiiomy  in  Bit^tuMw.  Hia  time  had  been  larRoly 
eu["nged  in  liipiidating  nnd  ulo-ing  up  tranaaetlona  which  in  tho 
opmion  of  the  lloant  it  was  undenirablo  lo  carry  on.  With  regard 
to  manufacturing  oiwrationd.  ut  the  time  the  ('omiinny  wiw  formed 
it  took  over  tho  buainoas  of  Immiaoh  and  Co.,  who  tuiule  molora 
and  other  electrical  apparntus.  That  businetta  ha<l  not  been  <jiiite 
aa  aatlxfoctory  aa  it  woa,  nnil  it  had  been  their  dcaire  to 
work  it  up  Htfain,  and  thlH  amal^nination  would  hnvo  the 
effect  of  icTiving  tl>«  former  crmllt  of  Immisch  and  ('o.  as 
uutkerv  of  motors.  dynainoH,  and  other  apporalua.  That  profit 
which  was  shown  in  tho  lirst  (Wrtion  of  aUl^mont  No  I.  had  been 
mode  entirely  on  manufacturing  and  contracting.  Thcto  bad  boon 
a  loss  in  that  department  in  provioua  yaant,  but  tliiH  year  it  woaoii 
the  right  side.  Wilh  regard  t«  tho  position  ol  the  ordinary  Rhure- 
holdera  in  rea[>oot  In  tlic  propoacd  amalgamation,  the  piopooition 
WOK  to  form  a  now  company,  and  to  tranafor  tho  manufacturing 
budDooa  ol  tho  tieneral  Electric  Power  Company  lo  that  company, 
receiving  In  00  neid  oration  fully  iwidun  aharesin  tbe  new  company. 
Il  wiM  the  nuw  company  which  would  luaoe  preference  shares,  and 
tbu  shurebuUters  in  this  company  would  be  in  the  same  pofltion 
Ha  beloro.  Until  *omo  roorganisatiou  or  reoonctniotlnn  of  the 
Comiuiny  woa  carried  out.  tho  position  of  the  aharoholders  would 
undurgo  no  change.  Tho  formation  of  the  new  company  would 
have  the  advantago  that,  whereas  at  present  tbe  manufacturing 
works  of  Uie&eoeral  Bluotric  Power  (^mi>any  could  not  be  carried 
on  byroaaon  of  ihe  letuse expiring,  bv  thaanialgamation  they  would 
lie  able  to  obtnin  suitAblu  works  ana  maohinerv  without  anv  outlay 
<if  ni[>it{il.     fie  admitted  in  a  lartie  measure  Uie  justloe  of  tbe  r«- 

\\in  cDiicorninft  the  bad  mana^ment  in  tho  pant  of  the  electric 

liLuin^hos.  They  had,  however,  done  better  on  the  Thames  this 
year,  and  in  erdor  l«  put  that  do|)artment  on  a  aatisfaolary  footing 
*omc  new  arrangement  would  be  ueccHiavy. 

Tho  motion  for  thu  adoption  of  the  rc)>ort  and  accounta  wna  then 
put  and  cariiod  unHniinouidy. 

The  retiring  dlructorii  vrnve  then  ra-olect«d  and  tho  nudilora 
>t'ef<>  r«api>oinled. 

The  Clwtrnma  then  put  the  resolution  proposing  the  smnlg*' 
ination,  and  after  eome  dincuMion  it  was  adopted. 


HOVE  ELECTBIC  LIGHTING  COMPANY. 

Tbe  Bret  annual  Rcnoral  meeting  of  this  Company  took  place  at 
Hove  on  Taeaday.  The  chairman.  <."oh>nei  A.  J.  Filgate,  R,E., 
pre«ldo<l-     The  fliE'eciora'  report  was  gii'en  in  our  Lust  iuue. 

The  Clialriaan.  in  proposing  tho  adoption  of  the  report  and 
balance  ahnct.  [«>inlflil  out  that  up  to  SopLnmbcr  lit)  the  Company 
hod  iaauvd  II,'.*!!!!  thm't^B,  |irodiifin(f  iL\{i,iH) :  that  on  that  date  they 
wor«  in  debt  t.<)  their  banherH  to  tho  eil^eiit  nf  a'iJM  on  account  of 
a  loan  gu»rHn[<'«if  by  the  Direvtor",  und  that  thi^ir  otiior  linbilitlea 
amounleil  M  over  iM.DOO.  tbe  bulk  of  which  wiuj  duu  to  tho  eon- 
traolor*.  Agnin-<t  thoae  tiabilitivx  they  hod  the  value  ut  theactual 
work  uxecated  in  tho  temporurv  and  permanent  generating 
atations.  mnina,  plant,  etc..  Cvl.TOi  :  cott  of  molrorn,  tftfi'i ;  olGco 
furnitui-o.  £69:  and  oulluyon  preliminary  eipOnaM  and  inatalla. 
tion  aOBpenao  account,  £908  The  revenue  account  up  [o  Soptorobor 
30  ahowcd  a  debit  balance  of  1:2114,  lOi.,  and  conaidorlng  ibo  ainall 
demand  during  the  early  montlia  of  tho  Coiujiany'a  cjierationa  that 
muKtbedeomodaatliJactory,  On  ,Inly  I  thoy  had  R'J  houana  connect«d 
with  their  *yat<rtn,  representing  3,77H  33-»Btt  lampn  ;  at  the  end 
ol  September  thu  huuras  supplied  had  Increaaed  to  '2.  nnd  the 
33-wutt  lamps  to  li,478,  and  nt  tho  present  dale  Ihoy  had  86 
liQuees,  and  were  supplying  the  equivalent  of  0,225  33  watt  lamps. 
Acieement*  bad  been  ngnod  for  It  additional  houaee.  wbiob  would 
shortly  be  conneotod  witn  their  sysUm.  and  from  enqalrice  thoy 
bad  rccoived  they  believed  that  number  would  aoon  be  oonaider' 
ably  increased.  They  understood  that  the  Have  Commlaalonere 
were  about  to  extend  the  light  to  tho  Town  Rail,  and  they  hoped 
the  lighting  ol  aomo  pnrtlona  of  the  town  with  arc  lampa  would 
Bonn  be  put  in  hand.  On  the  whole,  therv  was  erory  probAbtllly 
of  tho  demand  for  the  current  being  largoly  Inoreuoa  at  nn  early 
date  0<»ing  (o  thoooupBintlTely  einul  amount  of  capital  they 
liud  been  able  to  miao  up  to  (lie  present  time,  the  Directors  hod  not 
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hflidanMcylime.butUicy  trusted  the  Bhareholden  would  b«ntiiified 

vilb  what  thty  Iind  done  And  t.he  it^^lion  n'hich  tha  rntcrjjrinc  had 
attAinci).  Out  lot  the  ocUqii  oE  the  coiitrnnlori  in  nanyinK  out 
th«  work  of  thnlr  cnnlrnot  largely  In  oxrmu  o(  tho  amounti  foe 
which  Uio  CoRi|M(iy  w«ia  nhle  to  pity,  they  caiM  aat  hftv«  attalnod 
thti  pOHition.  Th«  capil^tl  needed  lor  Lho  oointrucllon  ol  tli*  Brat 
portion  ot  lli«  iDMiis  siid  the  temporary  Kenerating  etstion  wm,  m 
they  wora  aware,  found  by  the  Uireclora  and  lh«ir  friendii,  and  no 
Bpiwal  wu  made  to  the  public  for  (ubacripliann  until  kftor  tho 
nuppW  of  eioctrioity  itm  commoncod.  Ho  wm  lorry  lo  tay  the 
np[>oiil  then  mode  did  not  inoduco  tho  amount  of  cjtpital  thoy 
nntii^ijuklcd,  nor  did  a  toraind  nppool  mitdn  In  the  oprine  of  tho 

J'Onr.  [toint;,  however,  fully  HiUi>flod  with  tho  pracTOM  mada 
ti  tho  domand  for  eliictriciiy  in  Ho>ti.  and  belierine  in  tlio 
ullim&lo  Anaiioiai  oncceM  of  tlie  undorUhin);,  the  T>i>««tor8 
and  MoMni.  ('rompton  and  Co.  deterinineii  ti  do  all  in  th«ir 
IMwer  to  puah  ou  with  tho  work  and  fulfil  the  conuaot  with 
the  Ooiiiici«ionera.  A  main  item  in  the  l^Ollt^nct  was  tho  erection 
of  A  permanent  eeneratins  ■tation.  and  ni  tho  domnnd  tor  eleo- 
tricity  wa*  ■toodihr  iacrCMintr,  it  bo<!amo  apiuiant  that.  In  addition 
to  the  contract  obll|^tlon  of  tho  Comiiany,  tho  Ini^roaMd  power 
provided  by  the  permnneut  piniil  wouiil  mion  ho  nnoded  to  meat 
lite  loqulrenientcaf  the  imbln:  Urxloc  ihuw  c:ivciiHist«no««,  the 
iticeutort  ublii!n«il  »  lenipoiury  liiiiu  of  £5,000  uu  their  penwojil 
■ecurity,  to  be  dcivo<«d  lo  the  construction  of  llie  pcrmanunl 
geneniciiif*  otation  nod  clectiicul  worim.  and  tlio  luult  wn«  Ihat 
thoM' worliii  wpro  now  iipjimnchinit  ™ni|jletioD.  and  would,  ibuy 
hoi«l,  iKKin  be  brought  into  u>c.  In  tliu  moantliiM,  the  deiuaoci 
lea  tho  electric  uurront  iiod  to  raiiidiy  incroaHd,  whilo  tho  dava 
wiuvalM  booomlnic  ohortar,  that  thev  wor«  obiljcad  to  Incraaw  the 
Mraporarypianttoeneuralliedauana  beinK*atl«ll«<l.  Thowork  the 
Coui|i»iiy  waedoiag' in  oopitlyint^eleetrioitywH  largely  in  eioeee  of 
what  it  wH«  ever  aotSoipateil  the  tem[>orary  plant  would  be  oalled 
upon  to  perform.  Orerftix  mites  of  mains  hnd  been  laid,  and  more 
would  nave  been  put  down  but  (or  a  difficulty  oiporionecd  in 
mlting  B  vufficient  supply  of  the  Cramjitoa'Doviii  msini;s,  whiuh 
Eftd  to  be  used  in  the  nUoM  where,  owing  to  tho  iKiiition  of  the 
oolhua,  tlioy  wore  unable  to  conatruct  oonctcto  ciilmi  ti.  Tiioir 
senoral  policy  m  oonatructlne  maini  va»  to  Inp  the  titrnol*  tnoal 
likely  loVlowcunlomortfor  tho  current— a  policy  whicli  h;ul  been 
kppiDTM  by  the  CoioiniiwionBr*.  Krid  one  whioh  they  int^mle'l  in 
adliara  to  w  far  a>  potHible.  From  an  approiimate  account  of  thr 
working  of  tlie  Company  each  week  lince  July  I,  ho  said  that 
wbilu  in  tho  earlier  week*  the  nccounts  ihowoJ  a  1oh<,  thit  loan 
{{mdually  diminiAhod  until  near  the  end  of  September,  when  the 
retumi  oommonced  to  ihow  a  piotit.  which  had  itoadily  incroued 
■inco,  and  ho  thoueht  It  might  bn  uifoly  nnticipnted  that 
tho  accounta  for  tho  half-year  eiidine  Docnmbor  'II  would 
■how  Mme  profit  after  meeting  all  adininintrnlion  and  other 
chaigos.  This  wa*  a  ra>ult  which  most  be  conaiderod  m  highly 
•aliufnctory  for  Iho  second  hii^f  yuir  in  the  life  of  n  new  enter 
piiac,  uotaina  under  conmctniablo  dirticultiea  nnd  with  tomporw-j' 
machinery  and  plant.  Having  ilovntoil  a  cnnaidomblc  amount  of 
time  to  looking  into  tho  affaKii  of  the  Citinfiany,  lio  boliovod  it  wiu 
lllioly  to  provn  a  finiLticlnl  tticocui-  Their  pcoirrwu  waa  dtdtlnctly 
oioro  rapid  Ihaii  lie  hlul  antici[uit«d,  Hi>d  everythlni^  poiuteil  U>  itn 
eoutinning;.  Their  undertakinj;  wn«  a  local  one  and  »o  far  aa  he 
could  ("atliHr  their  reputation  wsm  good,  and  it  wad  generally 
believed  that  the  Company  would  bo  n  remunerative  inveat- 
mont,  N ot uri lb B landing  thoao  favourable  oircumitancoa,  their 
appcnU  to  tho  public  of  Hove  hnd  not  met  with  tho  reaponio 
they  hoped  t«  obtain,  but  ho  waa  fully  awaro  that  the  proaont 
year  had  been  about  tho  worst  on  roonrd  for  Invootmont*.  and 
that  tho  public  woro  vary  much  avomo  to  putting  their  money 
into  anything  but  what  wor«  called  '  jfilt'edged"  Mounltea. 
They  had  no  liMllation  In  c«oommending  their  ontorprlae  lo 
tba  people  of  Hove,  and  ho|M!d  they  wuidd  »ooii  eiipply  the 
MOMeary  capital  to  complete  it.  He  had  Iwen  infurmwl  eoine 
misundeisUindiiit- ciistfld  aa  to  the  probability  of  thuir  C-umpany 
yielding  good  dividunda.  baaed  apuMently  on  tho  atipulationa 
contained  in  the  provisional  order  of  tlie  Board  of  Trade  of  18B0, 
that  any  excess  of  revonac  after  mooting  certain  chargos  and 
paying  A  per  cent,  on  the  ca|iital  invested  in  the  olectiicol  works 
should  bo  ntillnod  in  roduclng  tho  authorised  cliargos  for  oloc- 
trSclty.  Rut  tn  tho  ileed  trauaierring  thia  order  to  tltelr  Company, 
wbicb  deed  had  been  Hppn>v«rl  by  the  Bonn)  of  Trade,  it  wa* 
(pwially  providoil  thfit  the  clnow  uf  the  pruvinional  order  whh  not 
•pfilioabte  to  the  (.'ompauy.  Further,  it  wan  prutidod  that  no 
cnar^  eould  be  rcuuired  iTom  the  Company  in  their  Hohedute  of 
cbargoa  during  the  first  seven  years  of  their  exiit«nco. 
After  that  period  the  Hove  CommiMionera  could  only  move 
the  Board  of  Trade  to  roduco  their  aeale  of  charges 
if  the  Company,  in  tho  savon  yeara  prwceding.  should  liavo 
earned  such  a  profit  as  would  enable  them  lo  pay  dlvldonds  at  tho 
ralo  of  10  per  coot.  p«r  annum  for  the  wliole  of  such  period.  Tho 
Cliairman  oonoliided  by  expresaing  tho  aatiNfaotfon of  the  Diroctors 
with  Che  •xoelleot  way  iu  whioh  the  work*  had  been  carried  out 
by  Meevn.  Crotnpton  and  Co.  and  their  vtair;  their  tbank«  to  their 
own  staff;  aud  U>  tbo  Hove  C-omminionera  and  their  staff  for  the 
•■■istAnoe  Iboy  hud  alw.tyt  aflbrdud.  nnd  eapecialty  to  the  chairman 
of  the  Comiouaiononi  iMr.  Woodruff)  for  tho  cordial  support  ho 
bad  given  the  aodortoking  and  tho  intereat  ho  had  taken  in  it. 

Kr.  CarletOD  CL  Tafnell,  who  socondeil  tho  adoption  of  tho 
retiort  and  balanon-ahoet.  wa*  sup|Kiri«d  by  Mr.  R.  B.  Orempteu. 
who  joined  In  tli*  ap|>OKl  ot  the  cbiJmian  to  tho  inhabitants  to 
make  the  undertaking  a  local  otie.  They  wanted  looal  aopport, 
Mid  tbe  money  paid  by  the  uaare  of  the  light  to  bo  a  eooroe  of 
iMiome  lo  (lie  r««ident»  o(  Hove  thomiwlvei.  Speaking  of  the 
gitoentiiog  plant,  Mr.  Crmnpton  said  the  deeign  waa  the  iateat, 
Mad  woald  work  moat  ecoaomically.    Tho  worka'  cost  had  tteen 


redoced  to  a  oartain  figure  per  unit,  3*^  low«r  than  bd  aw  bMB 

accoiiipjli^hod  before  for  tbe  lamo  outlny.  TtM  iWtV  wUl^  IM 
rcHiaiknblo  rcJiilts  of  the  enterprise  bo  far  «W*  *Hlflllwl  It* 
bettor  for  tho  Company,  which  wished  to  incr«Ma  their  oapital  to 
:omp1o(«  thnir  works,  and  for  tho  UMr«  of  the  light,  beoaiuo  chCAp 
maiiufucturo  meant  ohoap  prlcee  eventually. 
On  the  motion  being  put,  it  was  unanimously  *dop4«d. 


BDSINESS  NOTES. 


BlrmlDK&am.  — The  electric  light  baa  be«n  Introdqcod  in  tho 
Art  (inlleiy, 

Imanaer, — Tim  1i):!itln|j  of  Lannor  if  occupying  the  otteotioa 
sevurn]  of  tliu  leivlini;  |>itrlHh loners 

WoBtorn  asd  Broililan  Tslograph  CompMir. — Tli«  noeipte 
for  tlie  wopk  ciii;I*<l  lii.-e*iiil>6r  s  wctc  £;i,*.'j;!, 

TwtokeshaB  —It  haa  lieen  decided  for  thi  preMnt  not  to 
proceed  further  itith  the  ptD)>oaed  electric  light  Muonio. 

01«be  Telasrapb  and  Troat.  —The  dlroctors  have  declared  an 
interim  dividend  of  If.  .'<<I   jiit  ■hime,  payable  on  the  IMth  proi. 

U*e«vool  Oeerhoad  Ballwav  Cempftuy.  —The  tmlho  tecetpUi 
uf  i)iii>  r:iii»Ay  lui  lli«  otH'k  itndint;  l<>th  iuni.  iimountod  to  £600. 

Cantarbury,  —  Tho  iiiknie  of  Alilorman  .Mount  hnabcvn  added  to 
tliu  ii>iiiiibor>  of  tho  F.luctnc  l.ightin'^  <^inniitt<«  o(  the  Town 
Council. 

Newport  I  Hon.  i.— The  tendon  tor  the  electric  lighting  plant 
for  tlie  municipal  slAtion  will  probably  bo  given  out  on  th« 
SiBt  inxt. 

Woat  Ittdla  Atiia  Paaama  TaUsraph  Oompaaj.— Tbo  recelptis 
for  tho  two  week*  ondeil  November  30  were  fi  leea  tlian  for  th* 
corroHpondln^  period. 

mveraton.— The  Health  Committee  ot  Uie  Ixical  Board  liavo 
noaaod  a  phkn  of  a  new  boilorhouae  and  electric  lightiiig  liouae  for 
Nli>s[*.  IVIlitt  mid  Co. 

Fortboawl.  —The  Local  Board  hate  decided  lo  »cco|it  tbo  tonder 
of  the  I'orUicawl  Electric  Company  tocreot  23  lighta  owi  Ktatntain 
tlieiii  nl  £'i  111?.  |ior  annum. 

Swanaea.'.A  .Swansea  councillor  ia  reported  to  haveaiwheaw 
in  bin  mind  for  iigbtine  Swamioa  Docks  and  Harbour  by  raeana  of 
a  dynamo  and  a  watorwheel 

ranletone.  —Tho  clerk  stated  »t  a  meottntc  of  the  Local  Board 
that  ho  hiul  written  to  the  Shoflielil  Glootrlc  IJKhtln^  Companv 
for  certain  particuhirs.  but  thoy  were  referred  to  Um  Bruwi 
Electric  (Toni]iany. 

GUaland  Spa  Company.— This  Company  haa  bwn  riegiat«r«d 
with  a  i^aiiital  of  i:i5.00l.>  in  £10  sharce  to  adopt  a  Cerloia  aKTW- 
moiit.  nnd  to  cniiy  on  the  buMnos  of  hoteikeepora  and  aappliera 
of  KH"  lunl  cleoti-icltiy. 

AtMnLat*.— The  Local  Board  hat«  received  an  applioaliOD  from 
Mcaars.  (lery  and  Rhys  nskine  the  Board  to  assent  to  tho  lighting 
of  tho  town  by  electricity.  The  question  ia  to  be  diseiueed  at  the 
flf«t  meeting  in  ilaiiuaiy. 

laoandoeeeut  Lamp*  Wanted,— Mr.  E.  C.  Trevor  Koper.  ot 
Okohnmpton.  hoe  iiritieii  to  a  provincial  contemporary  aakiBg 
H'lioco  incnniicsc^nt  ld>m|«  cnn  be  obtained  at  la.  6d.  c«ch.  "proib- 
ably  only  M«rviewihl«  for  IW  hoiira." 

Tbe  Cbarxe  of  roTS*^.— Mr.  Henry  Exoratd  Uant,  moaaffw 
of  tho  Taunton  Electric  Light  Works,  has  been  oommitted  loc 
trial  on  oharktea  of  forging  hikI  uttering  two  promlnory  note*  for 
£.'£S'.t  and  £44,  with  intent  to  defraud. 

■aatom  Extension  Company. —The  Knstorn  Kilonsion.  Aiutra- 
laalA.  and  t^iilna  Toli!^i»|ili  Company.  Limited,  havn  doclruod  an 
in1i>riin<livitlc'iil  lor  Oic  iiiiarti-r  ondeil  Soptombor  HOal  '^  Ad.  pCC 
Bhiifu,  ttn  Irot'.  juiyiiblo  on  •iMiimiry  16. 

Belfast.- l^uoo'i'vi^'iMy  i*  now  lighted  bf  the  electric  light.  At 
a  I'ucial  ^aihurin;;  in  ciinnooilon  with  tlie  lire  brljfado  hut  week,  it 
WHO  inuntioovd  thtit  Mr.  J,  H.  OreonhlU  had  carriod  out  tfco 
etvctric  lighting  of  the  lire  brigade  buildings, 

LeamlBston  -~  The  sub  comraltWo  appointed  to  conaidor  tbe 
advlMiblbty  ol  tighi.ing  the  parish  cliurtJi  by  aloctridty  ha* 
*ubniitt<Hl  11  [e)iort  i«coininutiding  that  an  installation  ■lioiild  bo 
put  down,  Kt  a  uo«t  not  exceeding  £200.  Thl«  t«(>orC  ha»  b«on 
ad  op  tod, 

BUMkbiiTii  — In  projiosing  tbo  adoption  of  thominittoaof  the 
fias  Commlttoo  of  tho  Town  Council,  Aldornun  VV.  ThompMO 
withdrew  all  lhocUu*u«r«lHting  lo  tho  nuostion  of  oloctric  liglvuiia> 
lor  the  further  connderation  ul  whioh  lie  propowd  to  »g»ia  call 
the  ooininittee  together, 

TannMo.— The  Town  Councd  on  Tuasdty  odoptod  a  report  of 
tho  Eioctric  Lighting  Committee  reoonimendlog  that  tho  varloua 
oouria  in  tho  town  sKould  bo  lighted  by  Incanaeweal  lanpa,  and 
that  the  town  bo  lit  by  oleotrioity  unlit  dawn,  inalMd  of  Ctavlng 
the  etreeta  In  darknaa*  at  3  a.m. 

laUnKton. —The  Vestry  have  adopted  n  rosolntion  InstruoUnc 
the  Kloolnc  Lighting  Commlttoo  to  consider  whether  any  pari  m 
tbe  worki)  In  connection  with  the  generating  elation  in  Kdea- 
grovo  ciui  be  MliHfacl'Orily  carrlnd  out  by  llie  Veetry  itsdf,  with- 
out the  intervention  uf  a  cunlraclor,  H 

Lrntoa.— The  Lighting  Commlttoo  of  tho  Local  Board  having      H 
reportod  on  the  advioability  of  having  an  ornamental  Iron  pillar  M 
the  coat  ol  about  i.'-Jii,  on  wblch  to  put  an  ara  light,  the  ootnniUM 
have  been  r«i(iue«tvl  to  reMiD*ld«r  tho  naalter,  ••  In  (ho  opinio*  ol 
the  Board  the  work  could  b«  done  equally  well  at  ■  Ion  cook 
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THE  ELECTRICAL  ENGINEER,  DECEMBER  15,  1893, 


BslMrluua. — Tho  town  clerL  anDOuacee  that  the  borough  of 
Rotli<<rbtim  require  a  teacher  to  conduct  n  clus  in  thenroliml  and 
prnoticnl  clienilatry.  two  QiKhW  per  week,  at  the  School  of  Sciloooo 
and  Art,  Rotherham.  Applicatlnnii  to  bn  aont  to  Mr.  H.  R. 
nickmoti,  town  cUrk,  Council  Hull,  Rotherhtini,  not  Iiit«r  than 
tho  lath  liut. 

SallAx,— A  dpecinl  meetinz  of  thn  Council  ii  to  bo  hold  to 
consider  n  rocommondation  ol  tho  Ciuiworlu  and  Eloctric  LlgbtinK 
Coiuraittoo  that  the  propoMd  oantr%l  electric  lighting  otaliaa 
■houtd  bo  erected  on  land  belonging  to  lli«  Corporation  iiltuatod 
nn  tho  «oulh  tide  of  King  aCrMt.  »ud  not  on  the  K<>^wO'''t<  land, 
ft"  pr«viouBty  selcotod. 

NaUooaJ  Talepbono  Campaay,  Llmltad.  — The  ilirticloi'^  of  thU 
Co(iii>Huy  hnvir  ilticlnrtvl  ii^HiTirn  ifh'nl^ntlri  ft^r  lUi  hiLlf-yi^iir  vintliTb)^ 
Octolior  31,  1893,  aa  lollowi :  Un  firat  iinil  secund  |ire[crrnoa  ah.irM 
ftt  the  rat«  of  G  per  ceat.  per  annum,  lo«  incninii  t&i ;  on  third 
preference  and  ordinary  inaroB  at  the  rate  of  S  per  cent,  per 
luinum.  loH  income  tax. 

CoDuoeralal  Oabl*.— The  Commercial  Cable  Compnny  ]>«« 
i^eterinincd  to  redeem  on  tho  15th  January  ncic  tlie  whole  of  the 
outfltandtng  morCgntje  dobonturoa  of  the  Company,  being  SOO 
debentures  of  £10(1  each,  and  noll^tw  that  Lho  principal  luma  will 
bo  payable  at  the  nthcca,  1'2.  Queen  Annn'*-i;al«,  8.\V.,  of  Mcur<. 
8iomen»  Kroo.  and  Co.,  I.hultcd. 

FolkeataDe.— Tho  Town  Council  havn  rccoivod  a  letter  from 
the  Bi>r»u^h  Association  itatlng  that  tho  niamboni  dnurcd  to 
■tront(ilien  the  hand"  o[  the  Cor]xiratlon.  in  order  that  Lhoy  mi|[ht 
ratnin  the  flower  of  providing  electric  light  (or  theuiKelrea,  and 
not  iHtrt  with  it  to  a  privnte  company.  The  report  of  the  Bleotric 
Light  Committee  ia  not  yet  ready. 

I>iiAI«7-~-Alder'jianBBeott  montlonedat  a  mooting  of  tho  Town 
<*ouncil  that  It  WM  deeimble  to  show  the  Council  and  tho  town  tliAt 
the  Streol' HNil  (.itu! Committee  w«re  looking  allor  their  in t«nHit« 
in  the  uuitter  of  the  electric  light.  It  wn«,  huwerer,  not  deeinible 
that  they  ohould  spend  acme  thouMintls  of  pounds  for  nn  arder, 
and  then  not  be  able  to  gi  on  wilh  it 

Veneiuala  Telaphoae  and  KJaeuloal  AppUuaoa  Company. 
Umlted.  — MivHini.  E.  D  Oppert  and  Co.  have  thin  week  oller^il 
(or  Mtle  £50.1MX)  of  Ii  per  cent,  limt  mortgage  debentures  of  £IIH> 
euoh  at  the  price  ol  <tSTl  per  cent.,  ropuynble  at  par  on  October  1, 
1910,  or  at  the  Company'!  option  any  time  after  July  I,  1S9,S,  at 
£105,  upon  Kix  month*'  notice  of  redemption. 

OevoKtry.— The  Town  I'ouncil  have  iioMod  tho  minutoi  of  tho 
Oenoial  Worka  Conimitteo  roforring  to  a  lottor  of  objection 
Nddrouod  by  the  town  clerk  to  tlio  Board  of  Trade  with  n>ii|)cct  to 
the  propOHcd  lranef«r  of  the  underiHiUing  o(  the  Coventry  and 
Dialriol  Tramway B  Company  to  the  Covuntry  Electric  Triirnwuyfi. 
Limited,  and  to  corrcapondonoe  thereon  between  the  town  clerk, 
tho  Bo«rd  of  Trodc.  ond  Mr.  Itniff  Baker, 

neotrte  Drllllag  »Dd  RIvoIIok  MMhloea  —The  Thuinee 
Ironworks  and  .Shipbuilding  Comiiuny  bnvo  .LCuuired  the  nolo  right 
of  maniifncturo  for  tho  United  Kingdom  of  Mr.  t'.  J.  Rowan's 
electric. mugnotio  drilling,  riveting,  and  caulking  mochinoB,  which 
have  alrondy  mot  with  much  favour  nmong  shipbuilder!  and  bridgo- 
buildora.  In  jkortabdity  and  oonvenienca  of  hnndlinji  thoio 
mochinn*  are  claimed  to  be  much  luperior  to  hydraulic  tooU. 

Partoereblp.  —  Ah  will  be  «een  from  onrwIvertUoiuont  coluinoa, 
sn  old -eatablishud  iirm  of  man ufaotu ring  electrioil  engirieers  is 
deeiroua  of  arruncini;  for  the  admiwiou  to  partiiei^bip  uf  »n  eleo 
trician,  or  a  pupil  who  ha«  juab  finished  hia  apprcnticeahip  He 
will  be  required  to  take  control  of  apocial  branch,  and  introduce 
£8,500  tor  tho  oitenuon  of  it.  Appllcntlona  to  be  aont  by  lottor 
to  "  Chartorod  Accountant,"  oaro  of  Bato*,  Ilendy,  and  Co.,  37, 
Walbrook.  E.C. 

WonmontlL—Mr.  Edwaidt  aakod.  at  a  meeting  of  Che  Town 
Council  l.iBl  u-esk.  whether  uteam  or  eo*  wooM  bo  uacd  on  tho 
motive  jmwer  for  the  new  aystom  of  dinlnngo,  Tho  Mayor 
calcutaUid  they  would  not  want  to  put  down  niotlvn  [mwor  for  I'J 
montha  after  the  granlini;  of  tlie  loan.  Hy  that  time  h><  l>u|>eil  to 
have  a  provisional  order  for  the  electric  liglitini;.  The  Town 
Council  on  Tuemlay  approved  a  memorial  to  the  tIo»i<l  of  1'rnilo 
n«king  for  a  provisional  order  for  lighting  tlie  borough  by 
electricity. 

Tendera  fer  Barregi^te.— It  will  bn  «ocn  from  our  advorttao- 
mont  columns  thnt  i)in  Corporation  of  Harrogate  Invite  tender* 
for  conccnti'ic  iiiauliited  cable*  for  hlteh-preieure  dletribaMoii. 
Specification  a  may  lie  oblaineit  on  niiplimtion  to  Mr.  Samuel 
Stoad,  borough  aurveyor,  Munici|>Hl  OlGoe*,  Harrogate  on  pay- 
meat  of  £1.  ]*.,  which  sum  will  be  returned  on  receipt  of  a  ooHd 
(da  tender.  Sealed  tender*,  endorsed  "  Cablea."maat  benddreacod 
to  Ibe  chairman  of  tho  Electric  Lighting  Committoo,  and  aro  to  bo 
aont  in  to  iho  town  elork'a  office  by  tho  SOtli  inrt. 

Ctty  nnd  Soalb  Leodon  KollWAy.— The  nmploy^n  of  Mr  John 
Talbot,  contractor,  who  b.^ivu  been  engaged  on  tho  recently  coiti 
pleLod  extenxiou  contract  at  Stockwoll  lenninuH  (or  thtti  Ci>in|>aiiy, 
through  the  combined  genero«ity  o(  Mr.  Talbot  and  the  Coinjiany, 
have  been  eoitortained  at  dinner  nt  the  White  Bear  Tavern,  Ken- 
nlngloii  Pnrk  road.  The  I'ct'eipts  o(  the  Comfuny  for  the  Wfjk 
ending  Ducombor  10  wore  £911,  ugninst  L9S3  tor  tho  name  period 
iMt  yeof,  or  a  docreaaa  of  £22.  The  total  receipts  for  tho  socond 
haIf-}FiMr  of  1B03  ibow  «i  inarease  of  £158  over  thoac  for  the 
oomepondinft  period  ol  18D2. 

Bleotrlo  Oonatnuitlos  Oempaiiv.  Limited.  — At  a  meeting  of 
this  Company,  held  at  tho  office*.  Qucenatreot. chambers,  <lneon- 
Btreet,  E.C,  laat  week,  the  reaolutions  pasted  on  tho  16th  ult., 
altering  tbe  Ofttelee  at  aMWciatlon,  were  conlinnod.  The  diroctoTo 
"  '  that,  in  acoordMio*  wllb  tho  deed  of  tiuit  dntod  Aug"*^  l^i 
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1S93,  various  numberR  of  debenture*  to  the  amount  of  £3.000.  for 
payment  at  par  on  January  1  neit,  were  on  tJie  Htli  inst,  publicly 
drawn  at  the  offices  of  tlie  Electric  and  Oenernl  IntdtinAiit  Com- 
jiany.  I.imit«d  (the  trusteoij,  in  the  preeence  of  Mr.  C.  J.  VValts,_ 
noljiry  public. 

Swao  Hailed  Bleetrlo  Ught  Ceupanr.— Theaccoonte  of  thta| 
Company  [or  ilic  year  ending  Muptember  3(),  1403,  have  been  befor 
tho  aiieclorx.  and,  lubji-ct  to  audit,  they  linve  retolved   to  recORI-1 
mond   tho  iharoholdoia  to  declare  a  dividend  aa  fottowa  :  S«.  Gd. 
)ior  aharo  on  thRTN,94'J  ordlnarv  iharot  of  the  Company,  £.^.  10*.^ 
paid,  and  4«.  -^d.  pni-  thui-e  on  the  19,750  £5  fully-paid  sharea.  free 
of  income  le>.     Thif,  together  with  the  interim  dividend  paid  on 
June  '20  htet,  will  make  ii  total  dlatributlon  of  li  |>«r  cent,  for  tho 
year  on   the  onlinary  1").  lOx,  iinid  eiiaro«  of  the  Coni  pony.     Tlia| 
warrantd  will  be  iwiicd  on  the  ^.trd  insl. 

Aberyeiarytli.— On  the  rccommondation  of  tho  Main  Rood* 
Corumittse,  the  Csniigaii shire  Cuunty  Council  iigrocfl  on  Tucitdny 
to  allow  tliB  Bourne  and  Grant  Elvotricily  Supply  Com|iany  lo  la]p  J 
the^r  electric  light  mains  along  tho  main  row)  from  Cipel  Bangoi  j 
lo  Abcryptuyth.  aubjaot  to  the  work  being  done  na  directed  by  thcj 
conniy  turvcvor,  and  to  tho  depoilt  by  tho  company  of  the  eum] 
of  £'><i  wti.h  tiio  county  troaturer  to  oivorany  coat  the  county  mayi 
Incur  in  icAlnrins:  the  xutfiicii  of  the  rood  and  making  good  Bnjrl 
daniogndniii' 111  the  cnrrylni;  out  of  the  work',  and  *iib)oct  aluo  to] 
an  nnriiini  fuiymenl  uf  5a.  (or  the  eawment. 

Hewcoado.  —Thn  City  Lighting  I  'ommitteo  havo  arranged,  willi'1 
regard  to  the  electric  lain)M  at  the  top  of  (troy-atreet,  that  ■ 
survey  should  be  mode  of  the  same  at  the  beginning  of  the  now 
yeau-,  with  a  view  to  effiicting  still  (urther  Improvemontu  In  that 
particular  part  o(  the  city.     An  order  h»s  been  given  (or  a  lamp 
to  be  erected  in   Itabyitrect.,    Bykcr.      The  new  hall  which  has 
been  erected   in  Xorthumberland  road,   nnd  to  which  :lie  namei 
"Olympla"  has   boon  given,  ia    hghled  by  means  o(    hundreds  otj 
electric  lamjw  and  gn<  lights.     The  oloctiic  light  flttinga.  etc., 
have  been  BU|>pli«l  byMcssre.  I'arwns  and  Co. 

Dover  Xleetrlelty  Supply  Company.— The  eubaarlption  Uit' 
of  lim  Comiiany,  which  is  being  loimed  with  a  capital  of 
£,':K),OlX),  closes  to-morrow.  The  capital  is  mode  Up  of  10,000 
chares  of  £5  ejtch.  The  sum  of  lOa,  |ier  t^hikre  iii  payable  on  appli- 
cation, 10s.  on  allotment,  and  the  remaining  £4  will  bo  called  up 
AS  required,  in  suing  of  not  more  than  £1  per  aiiaro  at  interval*  of 
not  leea  Uian  two  iiiontlia.  l'ro«jieclu><e<t  and  (ornia  o(  application 
for  qliare*  can  he  obteincl  nt  the  bankers,  ihu  National  I'rovlnclalj 
Bank  of  England,  l>ovcr  and  London,  iind  at  the  office*  of  tlifl 
(■ompany,  ■11',  <Vueou  Victoria  BtrocL,  Lonrloii,  K.C. 

Abergareimy.  —When  the  Impiovcinont  ('oiiimimionora  dia. 
cuiaod  the  question  of  gaa  lighting  lout  week.  Mr.  Jcnkini  aaid 
that  one  thing  which  had  atruck  liim  wn>>  tho  number  of  place* 
where  they  were  going  in  (or  the  elet^lric  light,  and  ad  long  a*  the 
(tan  Committee  wiui  not  able  to  do  anything  until  next  spring,  it 
wan  a  mutter  which  he  thought  they  ought  to  give  attention  to, 
and  make  en<iuiritta  In  that  direction,  I'crsonolly,  he  wna  oppoaod 
to  the  electric  light,  but  they  could  not  shut  th«v  ojwa  to  ttio  fact 
that  in  many  plocea  ilioy  woio  putting  in  largeand  ceatly  Inatalla- 
tiona.     Tlie  committee  should  ninbe  dome  mttyaliim  on  the  matter, 

BnrloB-ea-Trent.— Tho  Town  Cuiinuil  have  adopted  the  report 
o(  the  Ua«  and  Electric  Light  Committee,  which  contained  eeveral 
reoommendations  for  incieoAcd  lighting  accommodation,  chioSy  in 
Horninglow  and  \Vinshlll,  Various  works,  estimated  tocost  £IIM), 
were  statod  to  be  neceaaory  at  the  electric  light  do(«it,  and  permis- 
sion for  their  execnlion  woa  granted.  In  moving  the  adoption  of 
the  report.  Alderman  Lowe  said  that  the  electric  light  work"  wjre 
making  good  progrese,  and  that  Mr  Kaineilen,  the  gas  mannger, 
hoped  to  have  the  new  iiluminant  ready  for  the  use  uf  the  public 
by  the  end  o(  January.  So  far,  they  had  not  received  a  great 
number  of  applications.  ^M 

Beetle,— When  the  minulea  of  the  proceedings  o(  theFlnano^| 
Committee  of    I  he   Town   Council   wore   moved   on   Wednesday, 
Councillor  Quayle  oj-ked  1(  something  could  not  be  done  aboub 
lighting  the  Town  Hull  with  electrtcity.   When  there  was  u  bafisar, 
H  cnnoort,  or  pubhc  meetiog  ia  the  linll  they  (ound  tlint  the  \Ftnti- 
lution  was  not  so  good  as  waa  desimble,  and  ho  thought  that  with 
tlie  new  light,  which  would  not  cost  very  much,  n  great  improvo- 
menl  would  be  noticeable.  Councillor  Swyny  said  that  the  subject 
of  electric  lighting  was  under  the  conaiderntion  of  the  committee,  ^H 
and  no  doubt  he  would  be  able  to  give  the  Council  niore  infor]iia-^| 
tton  upon  it  at  a  future  dat*.  ^^ 

FoTtamoetli.— The  Town  Council  have  referred  to  a  committee 
a  rceolution  that  the  Town  Hall  rlonk  tower  ehoulil  be  illuminated 
nightly  within  one  hour  of  aunri*e.  The  clock  i*  wired  (or  electric 
lignting,  Tho  Elootrlo  I,.lgliting  Committee,  at.  a  oiott.lng  a  few 
dayi  ago,  aubmittod  certificates  ^in  .Mc->rs,  »'ailer  and  Manvill«j 
for  payment  to  the  contractor  (or  buildioL-s  of  £301):  to  the  oon- 
troctora  for  boilers.  ungiuM.  and  olectricui  plant,  £4,000  t  and  ' 
the  contrnoturs  for  conduits,  etc.,  £'2.000.  The  amount*  wc 
ordered  to  be  paid  by  the  t.-ouncil.  A  sum  of  £51)0  w«a  alao  order 
to  be  paid  to  the  engineers  (Meeirs.  Ganielt,  Waller,  and  JJanville), 
on  further  account  of  tJioir  commission,  making,  with  provloua 
paymeuta  of  £200  and  £.100,  two-thirds  of  tho  corainUslon  af[reod 
to  be  paid. 

LJsbtluK  In  Weatmloater.— The  Ki^hwsya  Ciimmlttoo  Of  the 
Lou'ion  t^^unCy  l^ouncil  reported  on  Tuesday  that  they  had  con- 
sidered two  notices  fiom  lho  WeatminatJir  Electric  Supply  Corpo- 
ration of  intention  lo  lay  rnainn  In  various  alreet*.  The  committee 
recommended  that  tho  aanctian  o(  the  Council  be  gtvea  to  the 
works  referred  toon  condition  that  lho  company  give  two  daye^J 
notice  to  the  Council's  engineer  before  commencing  the  work  :  tluttl 
lho  utalns  bo  laid  under  the  footway*  wherever  it  U  found  pn 
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tloabi*  to  do ;  tlisl  bofotc  any  street  boica  lire  conttiuoto}  Itio 
dwigfns  lor,  and  the  propowd  potitions  ol.  Uiom  ehall  b«  nubmiitcd 
to  sad  «[ipn>re(]  by  the  roaoeil'*  eneinoer  ;  nni]  that  Ihc  L-oTcn 
Uiereoi  lOinll  coniiic  of  iron  fntmm  lillvi]  in  wilh  innlcnnti  l«  auk 
tbo  p»<  inj;. 

St.  JauM*^  uMI  P>U  HiJl  Company.— TjOc^h  Juiticoa  Lindley. 
Sniilh,  and  Dttrvy,  littlntc  in  Ibn  Court  of  Apiwnl,  Inal  ireek  hmad 
the  ofipMl  of  thtt  8t.  JitRiiwiV  »iid  Pall  Unit  K loot rir  Liic lit  rom 
Mt»,  I.lmltod,  n^diiiat  lhe<l«ct*iou  uf  Mr,  Juat<««  KoUiiwirh,  nlin 
Mia  lIuL  tlt«  [itiiiriT.iI1'«  ill  tha  uulion  ol  fry  luiii  h'niiiciH  r,  the 
84.  Jsoim's  Ml']  I'hII  .Mnll  Eliwtric  Light  C'umfuiiiy.  Limilod.  wutir 
MtUlM,  u  holdsra  of  foiiixlers'  (hiiro*  tn  the  Company,  to  hatr 
paid  to  them  ooebalf  of  tvo  xima  of  CI.OOO  set  saiilo  by  the 
ulTOoton  u  •  redemption  fund.  Tlidr  I^rd*hipa  held  thnt  Imll  of 
tbo  proHt*  above  n  ipcciAnd  oniount  w«nt  tn  ilia  holder*  ai  tlio 
tOuoder*'  aharoa,  and  tiio  £:2,0l)(i  Mt  ii[>»rl  w.vi  inrludnd  in 
"pral)ta~  to  vhich  thoy  wera  •nlltled.  The  k)i[im1  MUlliiimlosed. 
•Unix  coatH 

Leaden  C«antv  CeoDell  InipooCor,  — Tho  [II)[l>WHy>  C^nmmitlec 
of  the  I.Diidon  Count.y  C<iiincti  refiorted  on  TuoMlny  tlinti  tho 
Council  on  Navnmbcr  3,  INm,  ugipoint^ul  Mr.  A.  K  Rouiter,  nrt 
ptobntion  for  \'2  iiiontli'-,  Ht  ii  wilary  of  £290  n  yoar  (o  diKrhiirxe 
tbo  diitl««  of  on  lospeclor  iinil«r  the  Bteotrjc  Ughttni;  Aolo. 
n'heii  the  time  oamn  for  the  contirnuition  of  the  kppoiatanentj  Um 
coniiiuttee  wen  not  in  n  poiitioii  to  ii>dB«  fully  Mr.  HoMitor'a 
qanlifioAlione  for  tho  po«t.  ami  on  their  lorommendniioii  iho 
ConncU,  on  November  1»,  1802.  oitanded  thn  period  of  prabalion 
for  another  year.  The  cominlttoo  lutvo  now  wttifflcd  tnemiwlvaii 
of  Ur.  RoHiM>t'«  ability  (o  diMlutrgo  the  dutiCH  d«volviii)f  D[ion 
tiim,  and  racomoiend«d  Ihul  llie  npiioiDtment  of  )lr.  A.  E. 
RowlUr  tliould  be  oonlirmod. 

T»o  SallDK  Tendara. — The  fDllottJUK  ti  a  llat  of  the  lendorB 
teoviTpl  by  ihc  EilIiti);  l^cnl  RonFd  for  the  building  of  the  en);iiio 
and  boilof  homo,  cLc.  iit  the  coiili'al  atation  : 

Wilkin-oa  Ilnj-  ,  Kitiibury  Park  (aooepled) £7..T8l  0  0 

U   Vernon.  IJcwey  lune,  Derby  7,610  e  10 

J.  DorovBml  Co..  Bicntfnrd 7,JHX)  0  0 

J.  AUin  and  Sona.  Pnlinoniton  Worka,  Kllbum,  H.     8,43B  1.1  0 
W.  U.  l/xdm  and  Son,  1I>T,  TrlnUy-roi<d,   Upper 

TooUnK...- 8,481  0  « 

B.  and  W.  Pntlotson,  S,  Wbitohall,  f^ioriilon,  8.W  ,.    S.S»*  0  « 

J.  Mowloiii  jtndCo.itinMvenor  Wharf.  Wntuiiiistar    8,l]a:;  0  0 
W.   tjibbii)  and   Son,   'Jl    to    21,    Pitrkviing- place. 

Bayawawr..  ...  . 8,7M{J  D  >t 

Baouie  UcbUng  at  SrlatoL— The  Towa  Cooncil  oa  Tuewlay 
diMiUMed  tlie  lubject  of  electric  Iii;hlinz.  tt  was  annoaneod  that 
in  the  ooat  of  buildintt  the  central  liKhtini!  alation  alono,  tho 
origiDiil  eatinuto  bad  been  aiceed«d  nv  no  !«»*  than  £IU,l)0(), 
ohieHy  owIrk  to  tlia  he«iy  co«t  of  iiilint;  tbe  foandatioiu.     A  local 

Elf  Kir  ataC4«  that  it  hiid  olwayo  biien  uiideratood  both  by  the  Electric 
L^litJD^  CoiniDitlve  and  the  public  i[onorally,  that  if  at  any 
future  time  it  was  duaired  to  eitond  tKo  llifbt  farther  than  tba 
uTMenl  experimental  oron,  oil  that  would  be  nocaaaary  would  bo 
to  lay  new  mainn  in  tbo  diatrlcU  prapoMKi  to  ba  so  llubtod.  It 
wa«,  howD^-er.  mentioned  at  tho  tneetliv  that  it  tlioy  diw<ired  to 
eito»d  the  li^hl,  not  only  would  now  moirie  liutu  to  be  laid,  but 
tho  wholo  o!  the  niaiiih  iiiiendy  laid  would  have  tu  bo  taken  u|>  and 
i«laid. 

Grtnatry.  ~.\  meotinjc  of  die  Public  l.lehttni{  Cominittoe  ol  tho 
Corporation  boa  been  held  to  oontidcr  ti>»  inuvirKinul  orilai'  lot 
atoMric  liehtltiK,  a  cojiy  ol  whioh  bud  buen  supplied  to  each 
mauibor.  In  lepiy  to  a  r|uaetioa.  the  Town  Clurk  uid  the  p«rioil 
in  which  th»  work*  were  to  be  carried  out  woa  two  yeam.  oltiiuugb 
tbay  hud  Ii0|>o<l  fur  three  yeani.  This  woa,  haweior.  the  usual 
order  motle  by  the  lloatij  of  Tnide,  but  thcF  could  set  the  liino 
exleoded  if  ii(jt'U8>Mi.ry.  Mi'.  Connoll  moved,  and  Mr.  Urainarr 
Mounded,  that  tlie  Council  bo  rocommondod  to  appi-ovo  tho  order. 
The  Mayor  ciproHcd  tho  ho|te  that  if  thay  found  tbo  electric  Iiuhi 
would  be  ail  au<anla)in,  bofaro  tho  oxjilnttloii  of  i.wo  yoon  tnoy 
would  bo  aupplyinj;  it  lo  tho  town.  Kard<iuiu'k(i|  that  many  Iotko 
ahopkoepora  Kad  oxpretaad  n  wt«li  to  hare  the  lintlil.  The  re*olu- 
tlon  wna  adoplod  uiuinimou*ly. 

KlakMMad  Sowarase  Wiivka. — The  oonlract  f»r  the  HifhtlnK  of 
tho  Richmond  main  aaveraeo  work*,  Moitlakc.  wbli'h  wti#  uo- 
truatod  to  MoaariL  Drake  and  Goilmio,  has  now  bmn  coiiipleleil, 
and  the  tnnl  run  of  VI  hoiin  of  tho  whole  pbuit  mth  all  tlin  Itshta 
on  proved  very  nuc^cewful.  Theru  are  00  S-c.p,.  IS.c.p,.  and  Sic.u. 
lanpa  for  general  purpuMw,  tour  300c. p.  lamiiti  for  liifbting  the 
•ann»-roou>,  aodaMOc-p.  lamp  boa  been  lixcd  for  llio  outaidc 
lanlu.  Ab  a  coneidenblo  anioaDt  of  miiaiuroia  alwava  jiroaent 
in  tho  well  and  mixioK'TOom.  apocial  procauliona  bavo  oean  taken 
to  ptorent  any  poaaiblo  leakage.  A  aa|i(>oi  waa  ifh-on  on  tho  4lh 
init.  on  the  formal  lakinic  over  of  tho  loatalUtioii,  wlion  UNbliaony 
woa  borne  aa  (o  thn  amicable  undar«t«ndiu|f  eiintiiiK  among  all 
concerned  during;  thonurymt!  out  of  the  work  Mi.  A  H  I^ieeoe 
woa  retained  a«  eonKulliiic  vncineer.  and  Mr.  Fairley,  theenttlueer 
to  tho  Il<iiird.  aupurviHiil  tbu  wurk  (^nerally. 

BiuUard-  -A  aclicDie  ia  on  foot  tor  the  tntrodnctioo  o(  electric 
cooking  ovoni  into  Uiaillord,  and  a  ■amiila  oven  liae  lioeii  lODt  by  a 
Birmtnebam  flrni  of  maker*  to  .Mr.  Knyom.  the  Enatiaoer  of  the 
Corporation  Electricity  Workn,  for  oililbition.  Mr.  Baynea  baa 
baiided  the  ovoii  over  to  Mr.  J.  Ttuntluy,  of  the  Bradford  Coffee. 
Tavern  Cum|iaiiy,  wbo  ia  niakin);  arraik/emente  for  a  tborouHh 
loot  of  tiie  apparatUJi  at  the  ExchanKe  Colt,  Market  atreet.  The 
OToa  i«  of  the  Oomjiton  typo.  Alderman  Mouleon  (obairmaD  of 
tfae  Uo*  and  Electricity  Supply  Cominittoo).  in  inorinx  on  Tneaday 
tiia  adoption  of  tho  minute*  of  tho  committoa,  *aid  that  bo  nnil 
'  Uw  dtputy-chkinuui  had  been  to  Rudderalield  to  visit  the  ga«  and 


•leotrioily  wotk«  in  ihnl  Ioho.  Thn  clnctrlcity  notke  wero  on  a 
Inrgor  ecalo  than  thunu  nt  Biiulfon),  and  had  been  built  ujion  a 
■ite  bettor  suited  for  9Ui!h  u  uurpoee  tlmn  U>a  land  (loaaeaaed  by 
■  he  Bradford  rar|>oratiQii  at  Bolton-road.  The  Knddenil^  worse 
were  cBjuible  of  beiii(;  extended  aa  ton  nil  desirable. 

LlKbtlnK  of  BarieEat*.  -A  Local  tloi'emmeiit  ef)i(uiry  ia  to  be 
held  lor  ohtaiiiinij  antiotioii  to  loiina  lor  the  varioui  woika  to  be 
undesioken  by  the  Coi  jioi'ation,  innludinif  tcwiisc  diapoeal.  be,tbe 
oxicmlou,  aireet  iinpiovciiiunt,  electric  lixh'iuK,  eto.  Th« 
•ttiKinperV  iilan  foe  rlio  "UKi^>(itoil  nio'lHimtion  of  tho  compobi'K'y 
ulvotriir  li^hliijj' area  hiiB  bven  approved,  and  li.e  town  cWk  ban 
been  inatructsd to  forw&rd  the  name  to  lliu  Board  of  Tr.idc,  and 
lutk  for  apprornl.  It  boa  been  reeoli^l  that  Ibe  buililiiifia  and 
plant  for  tlie  electric  light  ahall  bo  erectoil  on  a  aite  On  Iho  Cor- 
poration farm,  near  tbb  Ski] 'ton. road.  Tho  olectticnl  edfctneer 
(Mr.  Wllhlnaon)  iiu  been  iiiatiuctcd  to  comi^to  bia  dMalled 
leimri  on  the  inatallation.  At  •  recent  meeting,  Mr.  Meyer  nM'fid 
nil  Hineiidniunl  (but  tlie  iineaikin  of  tho  dcolmetor  bo  not  entor- 
taiiied.  Tbo  Mayor  neooddod  and  coiiiendml  that  it  would  be 
folly  to  odd  a  refuse  destructor  to  the  elvctriu  livbtini;  plant,  oa 
tbey  would  bo  addini;  extra  cost  to  a  ei'iienie  which  be  wae  afmid 
would  be  a  burden.  -Mr.  tt'af d  contended  tlie  scheme  would  ba  of 
great  advantoKc  to  tho  lawn,  and  bo  won  eiipported  by  Mr. 
Slni|)»on.  It  waa  decided  by  12  voion  <o  -1  to  adopt  a  refaao 
(Itiittniulur.  niut  utao  that  tho  alto  ahould  ba  on  ilio  aide  of  thefartn 
tWnr  -Skijitoii-rolul. 

TheKewport  (Mod.;  Teadere  — The  tollawiiiff  i*>  lUt  of  tho 
tenders  received  fur  the  oreotlon  of  the  buililiugw  end  loundatfORs 
for   tho   machinery  for   tho   niiinicijwl   oleclricily   work*  of    tho 
Cor|iO>atlon : 
W.    Crodwell,     (.'atdilT,    and     Borrow  -  iu  -  t'uriieat 

[accepted)   £4,750    0    0 

J.  H.  mbaok,  Xowiiort .  S.OeO    0    0 

T.  Kvana,  Cardiff , 3,24^  10    9 

A   8.  Marj;-un  and  Co  ,  Xowport 3,230    0    0 

VV.  LlKxailliin,  l.linitoit,  Mlc&letOD    fi,3a)     0    O 

\V.  Priue,  Newport S.SU    0    f» 

J.  Ftanciaand  Son,  Newport    .     •,.,. fi,-1!n    A    0 

A.  K  and  J,  11.  I^irfil.t.  Newport 6,4A3    D    0 

H.  C.  I'nrfitt,  Nowjiort   _..,.„ 3,400    l»    l> 

<i.  (ieen,  Newiwit     . S.6IH    0    0 

C.  H   Rood.  Newport  3,984    0    0 

I'nriiKoii    Patent     RooUng     Company,    Smotbwiek. 

kIhxio^  only    , , , 92    0    0 

Vo  lew  than  Ktacpamte  tender*  for  the  eupply  of  eleotriw  plant 
hod  been  roecirod,  nnil  tboie  have  been  referred  to  Mr.  Hanuoond 
for  hU  oiatninallon  and  coniiuuiaoa. 

<Uaa(ew.  ^Tbe  I<onl  Proi'oat,  In  a  review  of  the  post  ycar'a 
work  of  the  Corporation,  meulioned  but  week  tliat  the  thinl 
brunch  of  work  that  the  Watching  auil  Lighting  Committee  hod 
in  hand  waa  the  lighting  of  tho  city.  Hero  the  feature  of  the  year 
hod  been  the  introduction  of  electricity  oa  a  slroot  illumjaant. 
Since  iJie  current  waa  awitclied  on  the  main  arteries  of  tCRflic  in  tho 
centrnl  act*  of  tho  uity  bnxl  boon  lltchlad  by  that  Bf[«nt,  and  now 
electrip  light  gillliire  weio  being  areotod  along  tbo  main  tfaorough- 
fare  of  Argyll  vtivet  and  Trongsto  from  tiio  elto  of  the  old  tiaiJiet 
House.  Andci'^toii.  to  tho  ('roM.  With  re^rd  to  the  gaa  and 
electric  ligbiiiiK  doiKirtmsut,  twu  iiu|>ortnnt  works  had  been  oeiR' 
pleted  durioK  the  your.  The  ntiw  etevtrio  ii^ht  station  in  Woterloo- 
•treot  was  ouoiied  on  February^  luet.  Tbu  atotloo  woadvigned 
foi'  the  aaiiply  of  electricity  witliin  tho  central  area  of  iho  city. 
ond  tho  uullcling  and  plant  ari);mally  put  down.  Including  Lbe 
KtrocI  inalna.  hadRoat  abaut  tNll,(KKl.  The  plant  at  Drat  put  dswn 
vmn  to  supply  uho lit  l'J,<Ka)  Innigu  of  Xo,p. ,  but  no  groat  had  been  llio 
dumHiul  Ihni  an  miiiiy  xx  l.'i,<HHI  tiinipa  ol  X  0.  p.  liH'l  been  auplllied, 
wliilo  the  number  ol  CDiivniuQtn  wim  aiiil  iiioroiming,  and  tlie  eom- 
luitiuu  had  liivl  to  give  uuiliority  tu  the  electrioal  engineer  to  lay 
down  uddittoiial  dintributiug  maiiia,  eii^inefl.  boilora,and  dynamoe. 

StatfsrA,  -  An  enquiry  was  hold  on  ^Veduaaday  by  Colone 
\V  M  Ournt,  It  K  ,  respecting  tbo  appUcaiion  ol  iJie  Cmporuiion 
to  the  l.ocal  (livoi-nnicnl  Board  to  borrow  l'2(t,000  for  tho  purpoaa 
of  eliftrip  liuhl.iii';.  and  £'.\uuu  far  tho  pur{inao  of  oxtendinn  the 
iKCniniKOiUliuii  <4  thn  public  bntba.  Tho  town  clerk,  Mr.  M.  Fi 
BUkl-ti^i,  «t|ilHiiiud  that  ihn  Cor|U)intloii  obtained  |>owoi<'  In  IWi 
to  siippty  the  dcuii  ii*  Uji;lit.  but  mj  fuiiher  stepa  lisid  been  taken, 
ua  it  woa  found  tli>t  ttiere  wna  no  ImintKlinle  demand  fur  the  light. 
At  the  end,  howotvr,  ol  ISifi  the  Cuimty  Council  appliol  to  tho 
Cor|)omtion  for  ■  nupply  ol  elect  tic  liiiht  luthe  new  ball  wbioh  llioy 
were  orocUng.  Tbin  wouH  giiothem  n  [(uud  customer  foi  about  500 
lighla.  and  lie  hod  no  doubt  that  othoin  would  soon  follow  wbon 
tlioy  could  gel  atartod.  An  aetlniaM  for  the  coal  of  an  inatallattow 
for  iiitmoillate  roqulremonta  had  boon  maito  by  Mr.  J.  F.  Bell,  the 
K>w  enulneer,  and  approved  by  Dr.  Hopkinaea,  of  London,  at 
Si'i.OOO.  It  wan,  however,  tlioaght  odvUable,  In  viow  ol  ilie  lery 
l>rubablo  exteiieioii  which  would  bo  rc<|ulred,  to  provide  for  thla, 
und  they  therefore  a«ked  for  a  loan  of  £10,001}.  Dr.  Hopkinnoii 
thought  that  tlie  exieotiJD  Indicaiei)  would  be  reiguired  duriu;; 
tho  hrat  your.  Ue  felt  uonOdent  tli.it  a  pn>lit  could  be  nuMie  fnim 
the  vorka.  The  inrlnfclur  ■ilb«0>jui-titly  visited  the  Bite  of  tha 
propoied  electric  light  workl, 

WoleoU.  —  The  (^^onoral  PutixMea  Coniniltloe  of  Uie  Town  Council 
have iccommendtd  thendo|>Uonal  ai«(>ortol  tbuKloolrio  LlgfatfnK 
Sub  Com  mil  tee,  and  applkwtlon  to  t^o  Board  of  Trade  for  ibelr 
Approval  of  the  nduptiun  of  ■  ayatem  of  electric  Ughting  tor  the 
borough  on  tbo  piiticiple  eucgestod  in  the  report — vit,  high 
t«na ion,  with  trsnifoimert.  They  also  reoooDmoodcd  that  apiili 
cHlion  ithould  be  made  to  the  Local  Government  Boaxd  for  tJidi' 
aanclloii  to  a  loan  of  al9,C50,  in  addition  to  tlie  luggeated  oito  at 
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t1i«  Wolverbampton-atreet  Guworka,  lor  Uia  eowl  ot  carrying  out 
tho  proposed  aclieme,  and  that  contracta  shuutil  b»  iTiniic  m 
fbllown,  kn  *oon  w  the  «.ncLton  nti'l  D|jiprovnl  of  tlie  cenirnl 
■nUiontica  had  boon  obuinod— tii.,  with  the  Eloclrio  CoiiBlruc- 
lloD  Compnny  lot  tho  eWlrictkl  plant,  (or  t:iu.O<jn;  with  Mewr;. 
Baiiurt«d  taid  Ohnndler  for  th»  «n|clnn>,  fnr  £I.XVI:  and  witli 
Mwwa.  H.  and  T.  I>*nk>  (or  Ciio  boitcr*.  (or  £JMW.  Tho  Mn^or. 
in  aiipliiiuttlnn  ot  tlie  poailton  ol  Uio  CoiiiictI  in  Ihi*  [iiAtt«c,  Hid  if 
tbv  Cor|)Urntion  did  nut  nb  otictf  do  tlii«  work  s  phvsM  tiixly  could 
aoiM  ill  by  tlie  nutliority  of  Ibc  Liwijilatinv  nnd  uiidertuk*  it.  Th« 
commiitm  hnd  (pvon  the  most  cni^ful  nttnntion  to  the  ijuwilnii  ol 
«loctric  lit;lilin(,-,  nnd  lio  van  Mliibcd  that  lh«  inftailnlion  Ihey 
profKucd  wiu  noCKoiDK  to  do  much  injury  to  th«guuiidorlaking. 
Tho  report  ha*  been  adopted. 

t.isbtlB«  M  VBtt».~Th«  Una  and  Electiiaity  CoiniuiiliOe  al 
Ibe  Oorpontion  have  (iicd  Wednceday  n^it  for  the  ocromiKiy  uf 
laving  tlie  coroor-rtono  of  tho  cloctricity  buildinK"  on  Spa  rowl, 
Aldcrmnn  Mil«,  J.I*.,  having  bacn  roiiucstod  to  oHicintf  Thp 
tondcci  for  tho  work  an:  contldornbly  botow  tho  original  Dttimntfi 
ot  £1)(,I3^  foe  the  *clicn)a  at  |uc>ctit  in  coniomplation.  but  Ibc 
addition  at  another  enjiln*  and  alt^trriHior  »ill  brinjc  tliccoilup 
£2l,*jns,  and  this  piniit.  it  i«  exiiectfl,  will  tiu  i«l«i|unt«  to  unpply 
the  borough  with  elecliioity  lor  mmn  ytun  Tliu  eii-aiiiiinu  "nd 
ton ndatiou 'laying  bos  been  well  advuncdl.  and  dnrini;  Ibo  pri<>:(CM 
of  tills  work  a  iiurini:  of  wnter  has  been  ilisroveied  whir<li  will 
prove  ol  macb  value  to  the  dcpariaicnl,  it  beinK  intended  M  ii*o 
this  water  for  ■upplyintt  the  boiler*-  The  ttimen-iionB  of  thp 
eriRinc  room  and  bohnrhouw  arc  Slilt.  6in.  by  48fl  .  and  the  (ol«l 
frontage  of  the  offlce*  I*  W)ft.  Tho  biilUlmK  work  i»  brina  [■u»bp'i 
en  M  RpBodity  as  iiomlbt*.  undur  thi*.  miwrvinon  ot  Iilecm. 
Hinnoll  and  Miirphy.  arcbilectn,  arid  ihi:  puttinif  down  of  plant 
and  layinfc  of  main*,  which  will  be  d'inu  iiixlpr  the  illrtiol  i-enoonl 
■uporiotcndonne  of  Mr.  J.  li.  Kiilsr.  Ml  K  K.,  vli-utiical  «iit:iiicer 
to  tho  Cor)<orationi  will  Ixj  commenoed  (urlhwith.  Atwinie  inia 
undsratiaiidiDi;  *tiaO-  lovaLy  as  to  the  nature  of  the  uharnw  to  be 
made  for  the  *i)ppty  of  olecUiHty.  a  table  han  been  drawn  tip  by 
the  eiigiueor  to  make  thin  matter  cloAr. 

"ttmoOca  *t  CorlL>~At  a  mettirj):  butt  wMk  of  the  Standlni{ 
Commlttaeol  iIm  (.'or|>o ration  a  letter  wuaread  (lom  Me*sr».  J.  VV. 
Boarkoand  W.  B.  Honari,  The  uriterB  etaterl  tlial  tliey  "«end 
jroa  tbo  rwoliilion  of  tbu  Coi-poralion  as  to  the  uxu  of  oleotricity, 
*blQh  the  directors  wi«h  to  hare  altcnd  ni  wo  hav«  smendt^ 
Mine,  makini;  the  workini;  of  the  Iramoan  by  eleeiricity  or  hone 
power  optional  an  dotiroil  by  tho  prnmotert.  Ploau>  t;ct  nmeii'l- 
mcnte  |KUtfcd  at  the  nolT.  meeting  of  th^  Staodin;;  Cocnrniltep. 
and  confirniod  at  the  mcount>  ol  the  <^'.ouncil  on  Fitilay  next." 
Aldoiman  I'MMin  lald  that  thny  objncle'l  txiforo.  and  they  would 
object  atcntn,  tohavitii;  n>erhiMit  wirT«  throui;h  tbu  olty.  Mi. 
(■ilLinati  inid  th»  oivrliutul  uirea  were  alivndy  pnaaed.  Ttie  Cliair 
iiuui  Naid  that  it  Haeloirnd  imptactiuabletQWork  the  iindorixruiiTid 
wicM.  The  uTerhewl  wirco  would  be  placed  Uti,  lium  the  gtounct. 
which  would  eiiauto  safety.  Alderroao  Crcan  aaid  that  overiiend 
wires  were  not  allowod  in  any  city  In  tho  kinRdom.  and  ho  did  not 
aee  <rby  they  ohould  bo  allowed  there.  The  Chiurnuin  laid  tlint 
eevend  cidea  had  been  niontinnod  to  them  in  which  ovnrhend  wlrw 
were  allowed.  Mr.  Kahdty  aaid  that  lie  did  not  hoc  why  thore 
could  be  any  objection  to  that  poilloii  of  the  »iilu>in«  Alilcdiian 
Hungeribni  propMad  that  the  aiaeiidincnt  lie  made.  Mr.  Kahllly 
»ncond«d  the  proportion,  and  it  ww*  pacwl. 

Plymoatli.  —  At  a  ni<«(rinu  ol  the  Town  Council  on  Monday,  Mr. 
ilinkin  movod.  And  Mr.  Kcniwell  aooonded.  a  reralution  iipptuvini; 
ol  the  rwoliicion  painted  »ouie  little  time  Bince,  laoctianint;  an 
application  to  the  Boanl  uf  Trade  for  a  proviiional  order  aiiibo 
riHinjf  the  L^uncil  to  supply  electricity  for  public  nnd  pi-ivuto 
purpoeM  within  the  barou([h.  Mr.  rcthick  nuuKO'tcd  whotbcr 
■ome  amieable  ariangomont  could  not  bo  madn  with  the  g»^  com- 
pany, who  were  also  lookiDit  parllainnntary  power  fur  electric 
ligbtinK-  M'.  Bond  pointed  nut  that  tho  tC""  coniimny  bad  loii|; 
hod  notice  of  the  Inlontinn  ol  tho  Council,  and  or  Lite  matter  eoii' 
ccrnoil  a  monnjioly  iii  which  l.lie  convenience, com (>?rt-,  hihI  li^-htini' 
of  thn  town  woie  Imoli'^d,  be  lioped  the  Council  would  j-u  on  with 
Ihoir  own  pro|>om1,  irreapeelive  ol  any  other.  Mr.  Ilnrvoy  ukod 
U  tlie  adeption  el  the  ronolu lion  would  commit  tho  Council  to  a 
htTue  oxjienilitun).  In  the  tramways  they  hnd  quite  lutficicnt 
nnieinuiiorativo  enterjnHxu.  Tbo  Town  Clerk  mid  tho  rototution 
was  oeoMMi}'  it  the  louncil  «-i>hod  to  have  powen  to  nupply  the 
•lectrlo  light.  The  «mt  of  nn  nnoptioaed  oWtnc  tit[htiiie  order 
waa  about  ,C10U.  Tho  ji;ni  company  •  litll  wan  biou|{ht  forward 
,  ftfter  the  Council  bnd  gWcn  notice  ol  Itn  IntenUon  to  ap|>ly  for 
I  cleotric  lighting  [lower,  and  It  aeeined  to  be  promct^id  with  the 
object  of  locuriDg  for  tlin  kmi  cnm|>«riy  a  monugioly  nf  the  eupplv 
of  Iteht  to  IbntoHu,  IteplyiiiK  l«  Mr.  IVthiuk,  the  Towu  Clerk 
,  aaid  tl  tho  KaaooiniianyoppUMd  the  application  uf  lliu  Couuci!  for 
an  electric  liiih ting  oraer  thw  would  not  succeed  in  ihciroppo- 
i  (lUon.  On  a  poll  being  takon  30  members  voted  lor  the  rcaolution, 
nd  none  against,  the  rvuMdnder  abetainin);. 

LUhtlac  M  WalvoiftkBpcea.— -A  reiKirt  bui-  been  ptv>ent4d  to 
'  the  Town  Cooncil  by  the  Lighting  Coiuinitloe  witli  t«gard  Id  the 
'  aoheine  lor  aujiiilylnK  the  vlectric  light  to  the  town.  Originally  a 
[  tender  by  the  Ktoolrical  Construction  (Corporation  lo  lay  down  tho 
,  pluit  for  aeuin  ol  £2&,jTJ.  lOi.  was  submitted  for  approval,  but 
r  alnoe  the  apiwintiuent  of  Mr.  F.  11,  Lowia  as  olectrinal  enciBeer  to 
rtJia Corporation.  Ibeecheme  ha>  been  roviscd  with  a  view  to  *ub- 
I  dividing  the  contract.  It  i*  now  pronowd  to  nrovide  ag«nernllng 
[atation  in  Comtnereitl  road,  from  which  tho  (dectrioal  energy  will 
,  b«  tnnsmitted  to  a  cnntral  ntatlon  at  tho  Town  SalL  Prum  thi« 
I  c«nttnl  station  the  higfa-prowture  current  will  pus  torarioiu  suh- 
[alotiona  in  tha  compulMrv  area,  which  will  be  at  the  Art  'iailury. 
Frae  Ubrary,  and  Town  Uall,  wfaete  it  will  bo  tranaformed  into 


Iaw-pre*nur<;  euerjcy  for  distribution.  The  total  amount  of  Iha 
nowtender»,plu»fl  ja),e«tltnntod  tor  are  lam^, is  £18,782  14s.  2(1., 
as  agiiinat  £S.772  in  the  originiil  Mllmale.  Other  items  o(  necett' 
sni-y  cipciiditure  will  rcnch  X».<WO,and  tho  total  nioount  of  eoiiital 
miiomlituro  for  which  a  lono  is  (ought  will  be  n*  follows  :  Plant, 
CII.-MJ.  14a.i  arc  Umps.  olc,  £1,330 ;  other  capiul  itoi.ii.,  £i.VX  : 
ooet  of  building*  and  contingenciee,  £7.^2,^.  3».:  total  £3*1,011. 
The  Mayor,  in  moving  tho  adoption  ol  tho  it-port  on  .Mon(IaJ^ 
«iud  with  regard  to  thn  tstlmaiod  oost  of  buildings  and 
contingeooiefi,  that  tho  plann  had  been  iaaued,  and  tlie  t«nd«ra 
would  shortly  bo  laid  before  the  Council  The  Lighting 
Committee  wvre  anxious  to  push  tlio  scheme  on  nnd  to  obtain  the 
n^ipiDvnl  of  the  Board  of  Trade  and  the  Local  (tovcrnmont  Board  ; 
btit  before  this  could  be  seoured  certAln  tlgutaa  would  hnvo  to  be 
forwarded  to  tlio  lyntrnl  authoritit«,  in  order  that  an  Insnoclor 
might  be  npiuintcd  to  make  enijuiry  into  the  matter.  It  waa 
iiilondeit  to  apjily  for  jiower  to  borrow  £30,000  to  oarry  out  tbo 
M'lieine.  but  it  wim  not  intondcd  Ut  expend  tho  amount  at  once. 
Alderinan  W.  H  .lone*  Mondod  the  motion,  which  was  agreed  to. 

Bleetrlo  LlshtlBB  at  Cbataworth  —A  complete  system  ol 
eioptnc  liijiyiing  hiu  been  t-nrriwl  out  lit  Cha1*worl.h  liauso,  tho 
i)eibysliiio  residence  of  the  l>uko  and  Uuoheaa  ol  Dovoti'hiro,  All 
tho  rooms  in  tho  manswn  that  aio  being  used  have  boon  titted 
with  the  electric  light  in  place  of  oaedlea,  whiiAi  haiu  hitherto 
boon  u>>eit.  Thero  arn  installed  H.V)  inenndosccut  lam|ie,  ranging 
in  candl«'pawer  fitim  <i  to  M.  Between  10  and  50  men  have 
been  cuntitanlly  einployed  oil  thn  work,  which  hna  bucn  carried  out 
iu  the  nh-cnoe  ot  the  Ituke  and  Ducihdu,  and  wlinn  nil  the  power 
is  turned  on  the  mansion  in  a  bUie  o(  light,  whlrh  Is  rondorcd  soft 
nnd  ^ubdued  by  mmtis  uf  tirii«il  chadesand  iiu-lnus  newly>dc«igned 
[latents.  This  installniJoii  i*  uf  interest  wt  ahowlng  tho  axtonl  ta 
which  naturnl  force*  can  bo  utilised  lot  tho  generation  ol  eleetrJ- 
city.  At  a  height  of  some  tOOIu.  above  Chawwcirlh  House  thera 
exials  a  lake  ot  fonio  nine  acres  in  oit«nt,  to  which  n  pipe  waa  laid 
soiiio  years  ago  tor  tho  purpose  ol  supi>lying  water  Ui  the  well- 
known  Kmpcrnr  Inuiitnln  Mr.  Drako.  the  oloctrtcal  engineer,  found 
thut  liy  tntipini;  tliix  pi|Hi  hu  could  obtain  as  much  as  130  h.p.,  or 
siiiGcient  lor  nil  the  lighting  rciiulnxt.  In  the  general  arrange' 
mant  of  the  lighting  Mr,  Drake's  object  baa  been  to  nliliso  all  tho 
handsome  old  tittiiign,  for  which  poraoea  a  special  imitation 
electric  candle  has  been  introduced.  This  m  nearly  rmeinbtes 
will  in  colour  that  it  ii  im|>0!aible  to  dietingutsb  the  two  whun 
placed  side  by  side.  Where  littings  have  been  added  the  stylo  of 
ea<-h  room  haa  been  carefully  studied,  and  the  littings  have  been 
iiiiule  U»  harmonise  with  the  arehiloctural  i«cinirementa.  In  many 
ol  tlie  rooms,  auch  as  the  oakroont.  where  meiAl  work  would  hava 
boon  out  uf  place,  tho  lam)>*  liava  bean  sklliuUy  crmbedded  in  oak 
can  ing,  workod  on  to  the  nriginal  luinels,  hy  which  arrangement 
the  lanpi  are  almost  invisible  in  tho  daytime  The  installation 
has  boon  deadgned  and  oarriud  out  by  Mr.  Bernard  Drake,  o* 
MosKis.  Drake  and  l^orbnm,  Ofi,  Vietonii  atrool,  U'»tmins(er,  with 
tho  assistance  of  the  estate  stall,  woiking  under  the  direction  of 
Mi.  Martin,  the  agrnt,  and  Mr.  Woodhoad.  thoclorkof  tboworka. 

LlBhtlng  or  OamberwBlL  -Tho  Vestry  last  week  considered  a 
proposal  tor  applying  lor  a  proi-icionul  order.  When  the  matter 
was  brnuirht  forwn^.  Mr,  Phillips  moved  that  tho  seal  of  tha 
Vestry  Khould  he  alBxod  to  a  memorial  to  tho  Hoard  of  Trade  for 
.1  pruvisioiiid  uiilur  under  the  FUectric  Lighting  Acta  to  aujHily 
eloulricity  fur  public  and  privat«  purposes  in  the  parish.  Tlia 
speaker  (Irew  ultuntlon  to  Hmdtonl,  a  town  which  more  than  any 
other  could  be  likened  unto  Camberwoll.  In  Bradford  they  sup, 
plird  nn  area  of  ILV  acraB  ;  in  Cumberwetl  they  propustd  to  ■upply 
something  less  than  60  acros.  In  the  furmet  ulace  tboy  hod  20 
miles  of  mains,  but  they  proposed  to  start  witn  only  H  mllea  ot 
mains,  Bradford  suppiiod  with  nioctricity  2G,'iG3  lamps  ot  H  cu, 
and  In  12  mouths  tliey  prodiiood  40l,i'>ti)  unit*.     They  charged  Sd. 

Jwr  unit  tor  lighting  and  4^.  fnr  motive  power.  The  eo«t  of  pm- 
liiotion  was  .^'Ot)IO)ienc«,  and  thoy  m.^daa  tirodttof  £3,000  a  year. 
Id  Briullord  their  capital  waa£W,880,  In  Hudd«r*fleld  they  sold 
electricity  at  Od .  per  unit,  and  it  coot  tliem  3d.  pernnit.  Attec 
(|uating  statistics  regarding  other  towns,  ho  said  he  thougbt  ho 
hod  shown  oonelurivety  that  what  they  required  could  be  obtained 
for  £50,000  He  thought  tliey  could  sai«  a  largo  amount  upon 
the  destruction  of  the  dust,  lie  did  not  think,  mtc  Mr.  MnnviUe, 
thai  thny  could  consume  tholr  dust  without  coal.  Ho  bollavad, 
hnwei-cr,  Uioy  coitl'l  dUjiosa  ol  at  toast  M.OOO  loads  ot  dust  at  a 
Hiving  of  j;J.OUO  a  year.  They  wora  not  asking  that  nlghl  to 
*l"onir£-V).0()0;  it  waa  only  something  like  £100,  Thay  had  alrvady 
sjicnt  £100,  nnd  he  toll  sur"  that  nnotlier  £100  would  enable  tbeni 
to  suoure  the  praviinunal  order,  Mr.  Uon  Gllis  aoconded  the 
motion.  &lr.  I'roston  said  that  It  they  vrvul  into  Mr.  Phillip's 
alacemeDt  they  would  lind  that  there  waa  not  the  iimat lest  compari- 
son betu'een  too  towns  quoted  and  CamberwcU.  Bradford  was  a 
manufacturing  toWQoiid  t?amberwcll  WOH  a  parish  of  paupers.  He 
wiu  porfoctly  willing  to  haie  the  electric  light,  bat  at  somebody 
aim's  ax|>anso,  and  not  at  the  exponso  of  (he  ratepayer*.  Kotth- 
ampton.  a  town  of  eboouaaker*,  had  been  alluded  l«.  Thota  waa 
nn  comparison  in  this  case,  for  ibare  ha  ballavad  alactrWty 
was  uaed  more  for  manulaoluring  pur|x>Ba4  tfaan  tor  lighittBg. 
All  they  would  do  an  Camberwclt  by  nilopting  clectrio  tighttng 
would  bo  t«  drive  a  lot  of  people  out  uf  Coinbetwell  beoauae  of  tha 
heavy  rate.  Ue  moved  tho  rejection  ot  tho  motion,  and  Me.  Legg 
seconded.  Ho  thought  they  ought  ta  studv  this  duBt-d««traetlng 
businaas  on  ila  metlta  before  tl>oy  went  in  lor  this  acheme.  Tbay 
also  wanted  one  neoessAry  thing,  and  that  was  tho  obility  of  tha 
mtepayeni  to  baar  the  extra  burdens  which  the  scheme  mueht  catb 
upon  thorn.  Sir.  Pen-y  hogied  the  Veatry  would  daclda  tJboft 
night  that,  having  •jHiiit  £lllf),  they  had  had  aiiougb  o(  Uits  boai- 
new,  and  dtvp  it.    when  a  tradeaman  oaada  a  bad  debt  Ibo  beat 
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thlDK  to  do  iTM  to  write  it  off.  and  ho  thought  thejr  ought  to 
do  ^'h  with  Ibo  £100  alTMulr  apenC..  Tht*  wan  not  on  opportune 
time. and  UiorowMinoMiiiloity  (>«lwB«n  Cnmbenrvll  and  linulford. 
Tho]r  bftd  no  nutnafxctiMlM,  nnd  CaniborwoU  wan  a  vary  utinnglinK 
dUtriot.  Mr.  FfnUy  wld,  u  tli«  t«|)reMnt»Uv*  ol  a  vary  poor 
dbtrict,  bn  Rould  not  >a|iiKirl  this  (iropooal.  They  should  not  eo 
away  with  tha  Idas  thst  th«y  were  goiog  ia  gel  off  with  £.'iO.O(XI 
When  that  e»aia  to  bo  paid  (or  they  would  And  it  wiu  £100,000. 
Mr.  Harbord  aivkeil  tho  Bupportor*  of  thii  nchcnic  if  they  wore 
pursuing  this  policy  bBGiiumi  than  wm  any  dcmnnd  for  it  from 
aoybody.  There  Komod  to  b«  no  one  donmndod  it  but  Mr. 
PhniipB,  Mr  I'arknr.  and  a  fow  nthan.  Ho  know  nomc  nioctric 
Uffhting  noRuinnio*  whoxo  £JS  tharM  wer«  b<iln{!  offerod  at  onC' 
e^hth  of  UmIt  taIuo.  Other  coinpaniM  were  actually  aJiihaRi^d  to 
«liow  tho  Rrdrta.  He  did  not  think  thora  wm  any  hocio  that  thov 
woDld  over  navo  a  aupply  ot  electri<^ity  al  u  prolit  io  Cniiib«rwull, 
DpOD  s  ahov  ol  handa  the  Chaiinun  declnred  the  motion  n^jt-olml. 
A  divlaion  wbb  domanded  and  ti^n,  with  tho  retult  that  ths  motion 
waa  sol.  earned. 


PROVISIONAL  PATENTS,  f898. 


S3241. 

232113. 
232S3. 

33303. 

23301. 

33307. 

33308. 

23300. 

23327. 
23331. 

23337. 
33304. 

33366, 
333H5. 

33434. 

33436. 

23444. 
33468. 

S3472. 

23477. 

23478. 


DlTEMBrR  4. 
In)pr«**m*iila  In  mloro-tolopbOBOa.    Goor|[e  Lm>  Andom 

and  VYDklier  Koitucn.  :>,  fitciit  Tow(ir-»tr«et,  Ijondon. 
trnproTOBMBta  in  alactrle  ataracD   battoiioa.      William 

,I««(i|>li    .Turkey    Bacbor  -  Staihcy,    70,    Market  -  aUoot, 

tRiltraromeDta    Is    aUotrla   alarma.      John    nuUhwon 

IWWii)  no.  113,  St.  ViDGcnt  itrect,  (>!iut;aw, 
tmprovoDtenta  in   oonpllBc*    for    oonDOatliig   toiaibar 

•oadBoMra  of  alaetnetty.     Leonard  Penaoo,  433,  Strand, 

London, 
ImproT«nioiita  la  or  roUtlnx  to  aeeaBDlatora.     AHred 

JiiliuB  Boiilt,  323,  nijjh  Holhoni,  l/jmioti,     (Jean   l,acoi|, 

BelKium  ) 
ImprovaniaDts  Is   «r   rotallns   to  are   lampa.      Alfred 

Julius  Bouh.  323,  Hii{[i   Holborn,  London.     (Jeiin  [.oooii. 

B«l)(iuai. ) 

An  tniproT«Bient  In  oondaetora  and  tvbbon  far 
olaeirtc  railway*  or  tramways.     Fritr  Bonitisrd  Kehr, 

'JN,  !v)iiliiBinpCoii-bmldin>;»,  Cliuiieery-lanu,  London, 
ImproTimieDt*   la  oontlnnooa-onrTODl    dynamoa,  clthor 

for   soneraUDB    or    for    rooalvtnc    elootrlc    onrrcnla. 

-Maufi.:."  Hntin   and  JlauiiPn   [.iiblanc,  3S,  SoutliampCon* 

buildings,  Chftt>oory*inne,  Lfjiidnti. 
ImproTemeata    in     oontlnoona-ODrrant     dynamoa.    tor 

•Itber    geaorallDK    ar    raoelvlaK     alootiloal    aoergy. 

Mimrici;  llutin  and  Mnurioa  Leltlaiii:.  'JS,  Houtbampuin- 

buildinga,  Chancery. taiie.  London. 
DtcKMaiR  n. 
lumvTamenu  in  aloetrta  lamp  flttlnsa.     Aithur  JanKa 

Rowiu,  73.  8l.  Sieplion'*  road,  Uplnn  Park,  I^ndon. 

tmiirov amenta  In  alootiloal  enrrast  raxnlatora  and 
elootrtcal  boatlDf  apparatoa.  Samuel  Well*  Cutlrla, 
Tin-  tlmiraod  Electrical  Work*,  (.'aln|i*roail,  Leadt. 

Improvonicota  Id  aiaotrto  metora.  Ilooty  Capel  Lofft 
Holden,  H:i)iil  ArBenal,  Woolwich,  t/indnn. 

ImproTomoBta  In  llta  xnaanfaotnra  or  prod  notion 
of  elootrodea  or  plataa  for  battorlaa,  oapoolnUy 
•OOOndary  battorloa.  Herbert  Groen  S|)caring.  4A, 
Lmnotn  n-iiiii-ti»Ir|B,   London. 

ImproTemonta   In    pbonoKrapha,      Henri    Julea   Lioret, 

5:J.  I'bnncery  lane,  Ixinitijn. 
A    ooBblned   nnuuator   and    voltmotar.       Edward    W. 

Jewoll  and  Willinin  /.iHiniBi'innn,  Norfolk  Houae,  Norfolk 

ftroct,  Strand.  l,,ondijn. 
iBaproTemanta  In  Uteandeaeent  elaotrle  lampa,     Henry 

tJroen,    45,     SoutlmmFiton  -  building*,     thanMry  -  lane, 

London.     (Complcio  ■iKKkHcation,) 
Improvatnests   In    appajratua   for   alaetrelytl«alty  pr^ 

daclRg  «oda  and    iblorlns.        Hi^irj    Hiirri"    IjiUo,    45, 

Souliiiiapiou  biutdiiiai",   Ctiiuicuryljine,    London.      [The 

Union   Chemical   tlonipany.    United  Statea.l    (Complete 

a(ied6  cation.) 

DM'EUBtn  6. 
Ttaa  pr«T«nU«a  ot    bammlns  imIm  of  dynano-alaotrlo 

waoblnoa.     I^iank   Bailoy,   IT,  Soath-itroet,  Manchoatcr- 

aquafe,  London. 
A  nethod  of  adaptlai  tneandaaoaot  olootrlo  lampa  to 

table.    atatidaKl.      baa  sins,      and     otbor     ell     lampa. 

Aithui-    Hnrlon     Konl,    i',    Ijuumlowne     Ka"'*"'-  ^uuth 

lAmbutii,  London. 
Impirovomenta    la   alaotrtonl    maaaorlne    Inatrumenta, 

Fraocu  Henry  Koldcr,  Herbert  Nnldor.  Dinrlcf   William 

Scott  Crawley,  nnd  Alfred   Soamca,  16,  Roi   Lion  «ti(iot, 

Ofrkaamll,  Loadon. 
IBfniTaaaaato  In  oentaotn   (ar    alaotnool   aignalllnr 

John  OriDc.  6o,  Itnrbtcnn,  London, 
tmproveinenta    ralatlos    to   tha    etootrolytlo   prapnra' 

tlao  mt  oxysao  and   tbo  baloiaua  and   to  tli*  alutU- 

■■■aava  praduoilon  of  DlBotrodoB.     Alfrod    Coohn,    II, 

SoatbanptoO' building*.  Ctiiinc{iiy'''^o>  I'Ondon. 


23543. 
23,605. 

33614. 
23633. 

^3669. 

23673. 
23676. 

S36IM. 
236H7. 

236SM. 

33733. 

237*4. 


Dtcuiaxn  7. 
ImproraaMnia    tn    ar    oonnoelad     with    alaetrto    nr« 
lampa.      Robert   James    Canivan,   27,   Taviatock-ptaoe, 
Taviatock-aquare,  liondon. 

DtCKUHER    S. 

ImproTementa  la  tlia  method  of  attaohlni  rafloetara 
te  olcetrlo  lamp  boldera  or  aookata.  Percy  Gamiaa 
Rbbuii  ant!  .John  Bonjaniin  Verily,  I'lun^o  Worki,  AMon, 
Binnlnjjhain. 

An  Improrad  Inatmmant  for  oontralUng  tba  Sow  af 
oorrant  Uiroasli  alootrto  clroult  or  olronlta.  fbitlp 
O'Neal,  191.  Ilnmpittvu!  roiwl,  London. 

An  aleclTlc  motor  deatgoed  to  drlTO  aontlnaoaaly  aar 
clockwork  or  ttmo-knuiilns  mocIutBlam.  Jjiii^t-*  I'arkin, 
27,Siiiid!jill.  ScwcMtiu  onTyne,   ((.'wHjilet*  apeciLk-Kli*n,) 

iBpiorainosta  In  alootrolyUc  Toaaata  tor  prtmarj 
and  aacondary  batterlee  or  aeonmolatora.  and  other 
proooaaaa  of  elHitrolyClo  deoompoaltlan  and  alaatc^ 
lytic  aolion.  auoti  aa  tor  tlia  extraction  Ot  matall 
from  thair  orea.  olootro.depoaltteBa.  and  tba  Ilk*. 
Paul  Schoop,  2»,  Southampton -buildinjn,  Ch»nccty-Uno, 
London. 

ImproramaaU  In  tolapbonaa.  Walker  Uoaelejr.  103, 
K  i '!«'«- wn"'.  fiX^khsm,  1/indon. 

ImprovoDBDta  In  and  o«nna«tad  with  primary 
battartea,  and  In  anfaty  lanpa  to  taa  uaad  tb«rawltk. 
Howard  Vivian  Goad,  37,  Curaitor  atroot,  Cbaiioory-laoo. 
London. 

Improramanta  In  eonnootlon  wttk  tba  elaetro-dopoalttOH 
of  motal*.  Tliomafl  Kiivlfnii)  Baloi  and  Arthur  F.wbank 
Leefr,  5r<,  Cbanoery-lanu,  London. 

iBipreTomonta  In  talacrapby  and  la  the  menna 
employed  for  porfonUlnB  tapaa  naad  tor  tlUa  pur- 
peaa.  Palrick  Bemurd  Holany,  21,  SouU'iampton- 
buildinf^,  Clinncwrylanu,  London, 

Improrementa  In  and   ralatlnx   to   ataobrle   tatlarle*. 
I^ulH   Kortoul  ajid   Chariot   Thoryo.   4S,   Southampton- 
bulidlngB,  Chanoery-lane,  l/iaiian. 
I>KrnM»i!R  9. 

ImprovamoDia  In  oleotrlool  maaaa  for  alKnnllUi^  an 
raUways  In  a  foK  and  at  alher  tUnaa.  lUiua 
Auguatiia  TiuimiB  and  Gooreo  Keill  Aharnathy,  2,  Great 
lleorKO'Street,  \V'e«tinfn*tnr,  Iiondon. 

ImprOTad  molhad  of  and  appUanoaa  for  Uskttnc 
railway  tratna  by  alaotrlolty.  Ridlcv  James  Urfjahart, 
&7,  Barton  aroade,  Manclieiilor.  (Pascual  do  Vaaai 
Yaatmendi.  Spain.)    (Complete  »peciflcatlon.) 


SPECIFICATIONS  PUBLISHKD. 

ISSB. 
IS9S8,  Xleotrto  maina,  «t«.    Bntcolbach  and  Bright.     (Socond 
edition, ) 

ISSW, 
20U()U,  Talapkono   encbanga  apparatna.     Kinabury.     (Wa«t«ro 
IJloulric  ('Oiiiixitiy.)    (Sooond  edition.) 

IS92. 
2II69.  DMttno  arc  lampe.     Dulalt. 
23*2.^1 .  Elaou-le  Klow  lampa,     8flbni-f. 
24122.  KtoolraUera,  pondanta.  ato.     Bowkor. 

ISO-I, 
SIS,  Blaotrlo  aocumnlalora.     I'ollnk. 
1108.  Ar«  eleetrle  lampa.     Brockla. 

19&t.  Arma  for  aupportlng  toloBraph-pola  Inaalatora.  Marah. 
2129.  Hloa  rtac*  for  laaulallng  pnrpoaaa.  Haddan.  (J«ff«r«an), 
7703,  Blaotrloal  roaaa,     BatciL 

IS(}r,(>.  Sopportara  tor  alootrlo  lamp*,  etc.     Laka.     (White.) 
19423,  daotrlo    onrrant    dlatribntloK     ayatam.      Voo   JMIvo* 

Dobrowolriki  :ind  otliur*- 
19534.  Xlaatrla  LKbt  arwilobaa,     Darla. 


COMPANIES'  STOCK  AND  SHARE  UST. 
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NOTES. 


Leloest«r. — The  Town  Coundl  propose  to  municipalUe 
tbe  tramways. 

Ragby. — It  is  propo&ed  to  oatablitfa  m  t«1ephone 
exctufii^e  at  Rugby. 

Tlireataby  T«1dphoite— Threats  are  now  beiii^  sont 
by  telephone  in  Paris  by  anarchists. 

Ayr, — Water  power  for  electric  lighting  ia  under  the 
GODsideratJon  of  the  Town  CommissiooerB. 

Dablin. — It  is  proposed  in  March  next  to  construct  a 
doiiHo  oloctric  Inimway  between  Blickrouk  ^itd  Dublin. 

Lisbt  Railwars.  —  The  Sborcditch  Vestry  have 
•uggwted  the  construction  of  light  (possibly  electric) 
nilwayi  in  tbe  metropolis. 

SmokloK  Concert. — ^The  third  grand  smoking  concert 
of  Messrs,  8.  Z.  ile  Perranti,  Limitei),  wus  held  on  Friday 
At  the  BIiiu  Last  Tavern,  Ludgate-bill. 

Oeissler  Tabes. — A  paper  on  this  subject  was  read  a 
few  da]rB  a^o  before  the  Yorkshire  College  Society  of 
Chemists  and  Colonriste  by  Mr.  O.  Hellord,  6.Sc. 

King's  College  Sehool.— Tbe  Astronomer  Royal, 
&Ir.  W.  H.  M.  Christie,  distributed,  on  Tuesday,  the  annual 
prtKes,  etc.,  gainui]  by  pupils  iit  King'*  College  School. 

Tbe  BrigbtOD'RottiQgdeaD  RMilway.'-Tbe  Bill 
for  the  laying  down  of  this  nilway  bae  passed  through 
Parltainont,  and  the  necessary  capit«l  is  said  to  have  been 
privately  subscribetl. 

The  Blackpool  Electric  Tramway.— As  will  be 
seen  from  another  column,  Mr.  T.  Parker  and  Mr.  Ilolroyd 
Smith  Alt  to  overhaul  this  tramway  and  the  plant,  each  on 
his  own  responsibility. 

Royal  InstItatlon.~Tbe  meoibers  of  this  institution 
in  «[iccial  general  meeiing  have  recorded  their  deep  regret 
at  the  death  of  Dr.  John  Tyndall,  who  was  for  40  years 
connected  with  the  institution. 

Dowlais. — Differences  have  occurred  between  the  local 
authority  and  the  gas  company.  Feeling  runs  so  high  thnt 
Councillor  Evan  Lewis  is  reported  to  have  declared  that  if 
an  electric  light  company  were  formed,  he  would  subscribe 
for  a  thousand  pounds'  worth  of  shares, 

Oiwil  Bogiaoers. — The  council  of  tbe  Institution  of 
Civil  Engineer*  have  recently  nominated  (or  election  as 
boncrary  members  the  Uuke  of  Devonshire,  Dr.  Edwai'd 
Ftankland,  Captain  Sir  Douglas  Gal  ton,  Prof,  von 
Holmholtz,  and  tbe  Marquis  of  Salisbury. 

Dovolopmenta  in  Telephony. — At  tbe  last  weekly 
mcGiiii);  <i[  ttiu  FSnuIinril  Sciutitilic  Association  a  jiapurwus 
read  by  Mr.  E.  E.  Gregory  on  "  Itecent  DevelopmenU  in 
Telephony."  The  paper  wag  amply  illustrated  by  means 
of  apparatus,  diagrams,  and  lantern  si iiles. 

Tbo  "Hedloal   Battery"  Company,  Umtted.— 

Me>sis.  C.  B,  llarness,  McCully,  llollior,  and  Toners  were 
i^ain  brought  np  at  Marl  borough  street  on  Wednesday, 
"i^ber  evidence  was  given,  and  the  case  again  adjourned. 
The  charge  against  Mr,  Tower*  has  been  withdrawn. 

Faore's  AooamoJator  Patent  In  Qermany. — We 

understand  that  the  Imperial  Court  of  Appeal  at  Leipsic 
has  jusi  decided  in  an  action  brought  by  the  Hagen 
Accumulator  Company  against  certain  mitnufacturers  of 
lecondary  batteries  in  Oermany  that  tbe  employment  of 
lead  in  the  state  of  super-oxiiie,  oxide,  or  insoluble  salts  as 
e  filling  material  for  acoumalator  plates  comes  under 
Faure'i  patent. 


The  Ttoken  are  to  Oa — It  is  understood  that  ths 
committee  of  the  Stock  Exchange  have  resolved  to  adopt 
the  views  of  the  lub-committee  to  whom  the  question  of 
the  use  of  tape  machines  was  referred  for  investigation. 
The  sub  committee  recommended  that  the  machines  giving 
Stock  Exchange  quotations  should  be  directly  under  the 
control  of  the  committee  of  the  Stock  Exchange.  This 
decision  is  subject  to  confirmation  at  the  next  committee 
mooting,  and  if  it  is  finally  adopted  its  olToct  will  be 
widespread. 

Obitaary, — We  regret  to  announce  tbo  death  of  Mr. 
William  Wallace  Duncan,  the  well  known  stock  and  share 
broker  and  tramway  expert.  The  deceased  was  tbe  author 
of  "  Duncan's  Tramway  Manual,"  an  excellent  work  on  the 
financial  [Ktsition  of  English  tramways, — The  death  of 
Henry  Goebel,  which  has  just  taken  place,  remoyes  from 
the  world  of  electricity  a  rival  of  Edison's,  Goebel  main- 
tained through  thick  and  thin  that  he,  and  not  Edison,  was 
the  real  inventor  of  the  incandescent  electric  lamp,  and,  as 
will  be  remembered,  he  did  not  he^iute  to  carry  Ms  case 
into  a  court  of  law. 

Fnrifioatlon  of  Sewage. — M.  ilermite,  whose  eleo- 
trical  process  for  the  purification  of  sewage  was  referred  to 
in  our  last  issue,  io  counection  with  tbe  experiments  under- 
taken by  the  municipalities  of  Hiivrc  and  Lorient  In  dealing 
with  sewage  by  electrolysed  sea  water,  visited  Worthing 
on  Saturday  to  make  arrangements  for  a  series  of  experi- 
ments. M.  Hei'inite  was  uocompanied  by  Mr.  Cooper,  tbe 
electrical  engineer  who  has  been  associated  with  M.  Uermite 
in  tbe  work  abroad.  Tbe  spot  selected  as  the  scene  of 
o|>erations  was  West-street,  close  to  the  sea.  The  experi- 
ments will  shortly  be  commenced. 

Crystal  Palaoo  School  of  Engineering,— On 
Wednesday,  Mr.  A,  R,  Binnie,  chief  engineer  to  tbe  London 
County  Council,  distributed  the  certificates  gained  by 
students  of  tbe  school  of  engineering  during  the  winter 
term.  A  series  of  rejiorts  by  professional  examiners  showed 
that  the  work  of  tbe  school  has  been  conducted  in  a  highly 
successful  manner.  In  practical  electricity  Mr.  George  A. 
Goodwin,  president  of  the  Society  of  Engineers,  considered 
that  the  knowledge  of  the  students  spoke  highly  for  the 
style  of  instruction,  Mr,  Binnie  afterwards  addressed  the 
students  on  the  value  and  importance  of  engineering  as  a 
profession. 

An  Interesting  Display, — Electric-avenue,  which  ia 
situated  quite  close  to  Brixton  Station,  is  this  week 
illuminated  by  60  Fyfe-Main  arc  lamps  of  3,000  nominal 
candle-power,  and  by  1,'200  fairy  lamps  interspersed 
amongst  a  hundred  full-siEed  trees,  and  between  the 
columns,  tbe  entire  length  of  the  colonnade,  are  suspended 
baskets  of  fuliage  ligbtetl  by  incandeaount  l,imps.  In 
addition  to  these  there  is  arranged  across  tbe  road  a  lac^e 
number  of  foliated  festoons  brilliantly  lighted  with  electric 
lamps.  The  illuminations  surpass  in  brilliancy  and  artistic 
sfTect  those  of  last  year,  and  which  were  gcoorally  admired 
and  visited  by  thousands  from  all  parts  of  London.  Tbe 
idea  of  illuminating  and  decorating  Electric  -  avenue 
emanated  from  and  was  designed  by  Mr.  A.  L.  Fyfe,  of  the 
Fyfe  Main  Electric  Lighting  Comfiauy. 

Elootrloity  In  Hlnlag.  —  The  Aberdare-Merthyr 
Collieries  Company,  in  the  extensive  colliery  under  their 
control,  have  introduced  electricity  in  place  of  steam  power 
for  working  the  pumps  underground.  Before  the  members 
of  theNorth  StalTordshire  Institute  of  Miningand  Mechanical 
Engineers  on  Monday,  Mr,  K.  II.  Wynne  read  a  paper  on 
"  The  Application  of  Mechanical  Arrangemente  in  Undsr^ 
ground  Operations."  With  rogai-d  to  motive  power  be 
dftuifiad  the  nibject  at  follows :  (1)  horse-power ;  (2)  steam ; 
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(3)  compressed  tir ;  (4)  eloctrioitf ;  (5)  combustion  of 
petroleum.  Mr.  Wynne  pointed  out  the  advantAgeH  and 
diBftdv&nta^as  of  the  diflerent  ayHatat,  showing  that  while 
e«ch  was  valuable  under  certain  circumstancM.  cloctricity, 
wben  further  developed,  would  be  Rure  to  be  ext«n*ivelf 
introduced  for  motive  t>»irer  u  well  as  (or  lixbting. 

Ughtlog  in  BraxU.— A  Devonshire  paper  mentions 
that  two  yt»n  ago  Mr.  James T.  Corniab  <va«  eelocted  by 
Mr.  W.  H.  Prcooe  to  go  to  Sao  Carlos  do  Pinbal,  Brazil,  to 
erect  works  and  instal  the  electric  light.  After  many 
months  of  vexatious  delay*,  caused  by  the  Brazilian  CuttoTas 
aiitborities,  be  at  last  succeeded  in  trans jiortiiig  to  the 
(tt*tant  island  city  of  Sao  Carlos  a  complete  lighting  plant, 
with  electric  motors  and  equipment,  to  that  now  the  station 
is  supplying  '2,000  lanifis  of  8  c.p.  (or  private  use,  aa  well 
as  over  300  street  lamps.  So  successful  has  been  the 
installation,  and  so  satisfactory  has  the  English -made  plant 
[H'OTed  in  worldnj^  that  several  lar^te  towns  in  the  neigh 
bouTfaoo<l  have  made  overtures  to  lUr.  Cornisb,  notwith- 
standing strenuous  competition  by  Gorman  electricians,  U> 
instal  the  electric  lif;ht  in  ibeir  respective  municipalities. 

Defeotive  'Bos-UghtiBg.— The  London  Oeueial 
Omnibii!<  Comfiany  wore  Kummunod  on  Monday,  at  Bow- 
Btreet,  for  failing  to  light  five  of  their  onmibiHea.  Mr. 
Hicks,  who  appeared  on  bebatf  of  the  company,  reminded 
the  magistrate  that  some  similar  summonses  had  boon  he»r<l 
10  days  prenously,  and  that  he  had  then  expresseil  the 
hope  that  there  would  be  no  recurrence  of  the  offence. 
Unfortunately,  the  Bristlil  Electric  fiamp  Company,  to 
whom  the  contract  for  lightin);  the  omnibuxes  had  been 
entnisted,  did  not  appear  able  to  cairy  it  out  effectively, 
uid  lie  wiu  so  diMittinliud  that,  at  their  next  meeting,  bo 
intended  to  advise  the  Hoard  to  put  an  end  In  electric 
lighting  and  go  back  to  oil  lampe.  A  penalty  of  3r.  and 
ooete  on  each  summons  was  imposed.  We  might  sugKcet 
that  the  London  General  Omnibus  Cominny  ihould  experi- 
ment with  electric  lamps  of  some  other  company. 

Slnd««  aa  Fuel. —Mr.  G.  F.  Prie>Uey,  of  Halifax,  has 
written  to  the  papers  in  reference  to  the  Leeds  sewage 
work*  at  Kn«Hti-op,  where  thousands  of  t<>ns  iil  iliid);i;  .ire 
dried  in  the  open  air.  He  is  convinced  from  the  ex|H)ri- 
mente  tried  ladtly  that  these  hea^is  could  all  be  burnt  witb- 
out  smell,  and  that  sufficient  power  could  be  derived 
therefrom  (by  the  generation  of  steam)  to  drive  all  the 
pumpiog  machinery  at  the  Knostrop  works  ;  not  only  this, 
but  to  supply  light  to  Leeds.  At  present  the  sludge  ia  given 
to  farmers,  but  it  faas  been  proved  over  and  over  again 
that  it  is  worth  next  to  nothing  when  lime  has  been  used 
as  a  precipitant.  When  burnt  in  the  new  type  of  steam 
generators  at  Ilalifaz  (driving  an  electrical  plant)  it  is 
irorth,  be  remark*,  about  4s.  per  ton  for  steam  raising  pur- 
poses, and  can  be  made  to  Wrn  with  a  bright  quick  Aame. 
Mr.  Priestley  cooaidera  that  the  attention  of  sanitarians 
and  electricians  should  bo  drawn  to  those  facts. 

Royal  Heteoroloirioal  Socletr-  —  The  monthly 
meeting  of  this  society  was  held  on  WotJnesday,  Dr.  C. 
Tbeodote  Williams,  president,  in  the  chair.  Mr.  C. 
flanling,  F.R.Met.Soc.,  gave  an  account  of  the  "Great 
Storm  of  November  IGth  to  20th,  1893."  He  stated  tb.tt 
this  stoim  was  the  most  violent  of  recent  years,  ami,  so  far 
aaaiMiiM>metricaIrecoid«  are  concerned,  the  wind  attained  a 
greater  velocity  than  baa  pi-eviouely  been  recorded  in  the 
British  Islands.  The  velocity  of  the  wind  was  96  miles 
n  the  hour  from  d.30  to  9.30  p.m.,  November  16tb, 
in  the  Orkneys,  where  the  hurricane  burst  with  such 
suddenness  that  it  is  described  aa  liko  the  shot  of 
a  gun  ;  and  the  wind  afterwards  attained  the  very 
high  rate  of  90  miles  and  upwards  in  the  hour  for 
Jive  consecutive  faoun      Many  of  the  gusts  were  at  the  nit« 


of  US  miles  an  hour,  and  at  Fleetwood  a  squall  oeeaiTed 
with  the  wind  at  the  rate  of  t30  miles  in  the  boar.  The 
storm  was  felt  over  the  entire  area  of  the  Unit«l  Kingdom. 
The  author  had  tracked  the  storm  from  the  neigbbaui  hood 
of  the  Bahamas  on  Xovemlier  7,  acroea  the  Atlantic,  and 
over  the  British  Islands  to  Centra!  Kuropc  on  Xorember  30 

The  Eoropeaa  Stms-Edison  Eleotrio  Torpedo^ — 
Caplain  Grice-Hutcbinson,  in  the  Douse  of  Commons  on 
Monday,  asked  the  Secretary  of  Stai«  for  War  whether 
he  was  aware  that  the  European  Sims.ii>lison  Electrical 
Torpedo  Comjiany,  having  failed  to  obtain  any  aesiatanoe 
or  encouragement  from  the  officer  deputed  by  the  War 
OtTice  to  attend  the  trial  at  Stakes  Bay  in  February.  1S92, 
bad  in  consequence  to  transfer  itfl  operations  to  France; 
whether  ho  was  aware  that  two  of  these  torpedoes  bad 
been  constructed  by  an  eminent  firm  in  Franco,  and  lavoiir- 
ably  reported  on  to  the  French  Government  by  a  committee 
of  naval  officers ;  and  whether,  in  view  of  the  fact,  that 
Fmrito  might  acquiri;  the  right  to  these  torpedoes  and  the 
secret  of  their  construction  at  any  moment,  be  would  girs 
to  the  company  such  aid  as  might  be  requisite,  so  as  to 
secure  tii  tbix  country  the  jiossession  of  what  was  one  of 
the  most  advanced  system  of  dirigible  torpedoes  at  jirctent 
known.  In  reply,  Mr.  C.impboll-Bannormin  siid  that  the 
trials  roferred  to  bad  been  kept  under  obaerrataon,  and  that 
it  was  not  considered  that  the  Sims-Edison  electric  toqiedo 
h:\ii  the  advantages  possessed  by  the  torpedo  already  in  the 
SOI  vice, 

Elootrioity  Id  Warfare. — In  the  course  of  an  article 
in  a  New  York  [siper  Lieut,  /alinski  deals  with  the  subject 
of  the  pneumatic  gun  he  has  devised,  and  which  la 
to  be  charged  with  dynamite.  Siteakiug  of  the  fleet 
which  has  left  New  York  for  the  use  of  the  Braxilian  navy, 
be  aayi  it  is  much  more  formidaMe  than  is  generally 
imagined.  He  states  that  the  "  Nictheroy  "  is  supplied 
with  the  Fisko  electric  range  tinder.  This  in&lrument  gives 
the  range  with  a  very  great  degree  of  accuracy,  the  error 
being  lees  than  onobalf  of  1  per  cent.,  aa  the  instrunenie  are 
moutitud  on  the  "  Nictheroy."  She  has  aUo  other  engines 
of  modern  waifaru,  which  will  now  roccivo  their  6r«t  (irac- 
lical  application.  Some  »[  the  most  imfiortant  of  them  arc 
the  Howoli  torpedo,  the  Sims  P>iison  dirigible  torpedo,  and 
the  Halpin  dirigible  torpedo.  The  Halpin  dirigible  tor|>edo 
has  been  recently  evolved,  and  the  exjieriraents  made  with 
it  thus  far  indicate  elTaclive  possibilities.  Its  motive  power 
is  said  to  bo  obtained  from  a  storage  battery  carried  within 
it,  it  being  steered  by  wires  by  an  operator  on  the  boat  or 
ship.  It  8i)Gcial  itdv<tnU;;e  is  that  it  is  dirigible.  It  may 
bo  worked  from  u  very  small  rowboat,  or  even  by  an 
operator  swimming  in  the  water. 

The  CeatriU  Loadon  Railway. —Sir  Horace  B.  T 
Farquhar,  who  presided  un  Tucaday  at  the  annual  general 
meeting  of  the  shareholders  of  the  Exploration  Com]Kiny, 
mentioned  that  the  report  was  late  in  ap)waring,  owing  to 
its  being  expected  that  they  would  be  able  to  announce 
the  issue  of  the  Central  London  Railway.  Unfortunately, 
however,  the  state  of  finance  generally  in  the  City  was 
such  that  it  would  have  been  impossible  to  make  such  an 
important  issue.  Great  delay  bad  also  been  eaated  from 
their  having  to  submit  all  the  plans  of  the  proposed  station 
close  to  the  Bank  of  England  for  the  approval  of  the  Sewers 
Commissioners.  This  approval  they  only  received  laA 
June,  and  between  then  and  the  present  time  it  would 
have  been  impossible  to  have  made  such  an  important  issue. 
The  chairman  said  tt  was  unnecessary  to  take  powers  for 
the  extension  of  the  time  of  the  Act.  The  railway  was  a 
most  important  enterprise,  and  when  completed  would  n^eet 
a  great  want  of  the  [teople  of  London.  The  directors  were 
quite  confident  that  there  would  be  au  enormous  traffic, 


which  was  already  wuitjng  tor  it,  ftud  that  it  vrmilil  aUo 
lirove  a  highly  ])rafitabl«  undertaking,  at  electricity,  which 
would  be  the  motive  power,  was  cheaper  than  Bicam. 

Telephony  between  Dublin   and   Belfast.— The 

work  of  erectiug  the  irunlc  lelephotii!  line  helwaen  Dublia 
aii'l  UelfAHi  is  miitii));  rapid  progreas,  and  already  tbo 
■octioii  between  ihe  Triih  capital  and  Droghoda  i«  complete. 
It  in  expected  ihat  early  in  January  ihe  line  will  be  ready 
for  openiti);,  ami  arrjngumenl*  uru  being  mulu  al  the 
general  poet  offices  al  either  end  tor  aflunlin);  the  public 
fsciliiia*  (or  corryins  nn  verbal  communicattoni,  It  will 
bo  remembered  that  Belfiuii  ii  already  coupled  up  telepboni- 
c  dly  vri;h  Glasgow,  the  tariff  (or  Ute  of  the  lina  being  1«. 
per  tninutv.  Tbi«  line  bein);  150  mile*  io  length,  anc!  the 
Dew  line  between  Dublin  and  BoUaxl  l>eing  abuut  tOA  mile«, 
it  ii  fair  to  assume  that  the  tariff  between  the  rwo  latter 
citice  cannot  exceed  the  same  amount.  Tbo  conductor  14 
solid  copper  wire,  waighing  tJOOIb.  to  the  mile,  and  in  the 
erection  the  spiral  syttem  it  beinx  adopted — ih^l  ii,  giving 
the  wire  a  spiral  direction  from  pole  to  pole— the  object 
being  lo  neutralise  the  cflecu  of  induction.  By  thit 
aiT^tngcment  the  wire  complete*  a  spiral  butwuun  every 
finir  poles.  Ijy  way  of  comparison,  it  may  be  mentioned 
that  the  Loudon-Paris  trunk  line  ii  300  miles  long,  and 
the  tariff  &i.  (or  the  an  of  the  line  for  a  period  of  three 
mioutos. 

The  City  Telepbone  Tubes  —On  Tuenday  the  olerk 
to  the  Commiviionera  of  Seiners  lead  a  letter  from  the  City 
of  London  Electric  Lighting  Cnmp^ny  on  the  snbjuct  of 
tbo  telephone  tubes  in  the  elecliic  lighting  conduits,  and 
kino  a  letter  from  the  Exchange  Telegraph  Company  asking 
that,  in  the  event  of  permission  being  granted  (or  the  use 
of  the  pipes  laid  by  tbo  Uity  of  London  Ekciric  Lighting 
Company,  the  Exchange  Company  might  be  included  in 
the  licenses,  so  as  to  use  the  tubes  (or  telegraphs  and 
telephones.  The  City  of  London  Electric  Lighting  Com- 
pany, in  their  letter,  axkul  that  no  further  delay  should 
t^e  place  in  regard  to  the  Commissioners  giving  their 
consent  to  the  use  of  the  tubes,  Wiih  regard  to  the  proposeil 
charge  o(  £&  per  aunum  foi  telephones  in  the  City,  the 
cominny  thought  such  a  charge  was  not  compatible  with 
the  outlay  of  capital,  and  pointed  out,  as  stated  in  our  last 
iasue,  that  the  reduction  of  charge  to  ;i,000  telephone  sub- 
scribers would  moan  that  the  proiiosed  cheapening  of  the 
electric  light  to  private  consumers,  who  now  numbered 
S5,000,  could  not  be  carried  out.  Mr.  Gordon,  in  moving 
that  those  mattera  should  be  referred  to  the  Streets  Com^ 
mitteo,  remarked  that  there  might  be  some  modification  in 
the  terms  made  by  the  Commissioners,  and  that  the  charge 
for  the  telephone  service  should  not  exceed  £1 0  per  annum. 
Mr.  Stapley  seconded  the  proposition,  and  said  he  thought 
the  present  was  ■  good  opportunity  for  dealing  with  the 
company. 

The  Government  and  Telephony. — "  There  is  still 

no  sign,"    remarks    the    Pall    Mali    Gauttt  in  yesteiday's 

is«uc,  "  of  the  itp[>carancD  of  the  Post  Office  contract  with 

the  National  Telephone  Com|iany,  which  wac  promised  to 

I  be  exhibited  tomembenin  the  autumu  session.  Itiscuriaiu 

|<to  note  the  diOerence  in  the  attitude  of  ibe  past  and  present 

Futtmaaters-Gcnoral  on  this  '{uestion,  Sir  James  Fergusson, 

lepeakiog    in    March    last   year,    stated   that,   supposiug 

Idocal   anthoritiea    were    willing    to   take     telephone    Gon< 

flracta     themselves,    he  did    not    see     anything    contrary 

l-Jo  QoTOmmeiit  policy  in  such  a  proposal.     A   Treasury 

Ininnte    (pioted     by    Sir    J^imc*     ('crgusxon     on     that 

[occasion   declared   that  the  Government  would   comply 

Fwitli  the  reasonable  demand  of  any  town  or  district  (or 

!  telepbonic   (acililiei.     Notwithstanding    this  very  definite 

ejt|n«uiOD  of  opinion  from  his  predecessor,  Mr.  Arnold 


Morloy  declines  Ui  act  up  to  it,  and  in  the  case  of  Glasgow, 
for  instance,  has  refused  the  facilities  which  Sir  Jamea 
Fergusson  says  the  townspeople  are  perfectly  jusliGei!  in 
asking  for,  Attention  will  be  drawn  to  this  anomalous 
state  of  things  in  the  House  of  Commons  early  next  year 
by  several  members,  amonjj  them  Mr.  A.  C.  Morton,  who 
will  set  down  a  motion  declaring  that  the  Post  OfRce 
telephone  contract,  arid  all  that  relates  thereto,  shall  be 
refeircd  to  a  select  committee  of  the  House,  so  that  the 
local  auifaoritiee  of  the  TTnited  Kingdom  sliall  have  an 
opportunity  of  stating  their  views  on  the  question." 

Hasnetio  Rotation,— Mr   W,  H.  Perkin.  F.R.S.,  is 

pursuing  hin  oxpuiiinenta  nn  the  mu)inetic  rut&tion  of 
hydrogen  chloride  in  ditfereiit  solvents,  also  of  sodium 
chloride  and  chlorine,  and  at  the  last  meeting  of  the 
Chemical  Society  read  a  further  paper  on  the  subject,  the 
results  therein  being  confirmatory  of  those  previously 
publisbud.  It  is  shown  that  when  isoamylic  oxide  it  nearly 
satuiated  with  hydrogeti  chloride  at  temiterature*  between 
Odeg.  and  25deg.,  no  appreciable  interaction  takes  place, 
ibe  values  obtained  by  direct  wvigbing  agreeing  with 
those  afforded  by  titration  with  alkali ;  action  taket  place 
only  very  slowly  bo  I  ween  the  two  substances  at 
ordinary  temperatures.  Hydrogen  bromide  aoU  far  more 
rapidly  on  iituamyltc  oxide.  It  is  fiu-ther  shown  that 
hydrogen  chlonde  acts  extremely  slowly  on  ethylic  and 
isoamylic  alcoholn  at  ordinary  tem]Hiratures.  Hydrogen 
chloride  when  dissolved  in  these  alcohols  has  a  higher 
molecular  rotation  than  vrhcn  dissolved  in  iaoamyli*;  oxide, 
the  value  being,  however,  less  than  that  afforded  by  aqueous 
solutions,  thus  : 

In  aqueous  solution 4'SOO 

Id  alcoholic  solution „     3*324 

In  isoamylic  oxide    » S'24S 

The  molecular  magnetic  rotation  of  sodium  chloride  was 
found  to  be  4030  in  the  solid  state,  and  4068  in  aqueous 
solution,  The  value  obtained  (or  chlorine,  using  a  solution 
in  carbon  tetrachloride,  was  2188,  whieh  is  considerably 
higher  than  the  value  calculated  from  compounds  such  as 
propyl  chlonde  (1-7SS). 

The  New  Paolllc  Cable, — In  the  Flonxe  of  Commons, 
on  the  14tb  inst,,  Mr.  ilennikor  Heaton  asked  the  Under- 
Secretary  of  State  for  the  Colonies  whether  ho  was  aware 
that  a  contract  was  entered  into  last  year,  and  now  com- 
pleted, between  a  French  cable  constniction  company  and 
the  Oovernmenia  of  New  South  Wales  and  IJueenslind  for 
the  construction  of  the  first  section,  from  Queensland  to 
New  Caledonia,  of  a  proposed  Pacific  cable  to  America ; 
whether  ho  wa*  aware  that  the  French  Oovernmeot  con- 
tributed twu-thirtis  of  the  subsidy  (the  remaining  one-third 
having  been  contributed  by  the  British  colonies  aforesaid) 
on  the  binding  condition  that  the  ciibtu  material  should  be 
conatiucted  in  France,  that  only  French  officers  and  men 
xhould  bo  employed  to  undertake  tbo  managoment  and 
working  of  the  cable  during  a  period  of  30  years  ;  whether 
any  romonstranco  nn  the  subject  had  been  made  to  the 
Gorernmenls  of  New  South  Wales  and  Queensland  by 
the  Secretary  of  State  for  the  Colonies;  and  whether 
he  had  any  objection  to  state  the  nature  of  the  reply 
from  the  Prime  Minister  of  Queenaland  to  Lon)  Itipon'x 
communication  t  lo  reply,  Mr,  Buxton  stated  that  the 
:inswcr  to  the  Tint  three  questioni  was  in  the  afErmative. 
With  regard  to  the  last  question,  he  said  that  a  reply  had 
twen  received  from  the  PriiPO  Minister  ol  Queensland,  in 
which  he  puinte<l  out  ibat  the  cable  in  qneation  would 
enable  the  authorities  to  prevent  much  more  easily  the 
escape  ol  French  criminals  from  New  Caledonia,  this  being 
a  matter  in  which  the  Australian  colonies  were  greatly 
interealed. 
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Power  Supply. — At  Ust  Tuesday's  mMtinn  of  the 
Inititutiou  of  Civil  Eogioeert,  Mr.  EUiiiKton  re&d  &  paper 
on  the  "  Hjrdnulic  Power  Supply  of  London,"  and  the 
qKMtion  of  plant  efficiency  formed  an  important  section  of 
Um  paper.  Thit  is  one  of  tbe  ev-er-recurrinK  problem*  in 
vlwtrical  engineering  work,  and  tbu<  coD)pari«ont  were 
made.  In  the  part  of  tlie  paper  dealing  wiib  plant 
efScicncy  the  antbor  discussod  the  queation  whether  a  com- 
bination of  power  supply  diirin}:  the  day  and  the  nKO  of  the 
onerg)-  for  electric  lighting  dining  the  ai);ht  would 
impove  the  load  factor,  and  arrived  at  tbe  conclurion  that 
little  or  no  advantage  io  tbix  retpect  wns  to  be  gained 
by  such  combination.  Tbe  load  (actor  uf  tbe  hydraulic 
supply  for  the  year  1887  was  0275.  For  ISM,  0338,  and 
for  1892,  0  326.  It  was  pointed  out  that  the  improvement 
of  the  load  factors  in  recent  years  over  1887  was  due  to 
the  enlarged  area  of  supply,  and  not  to  tbe  increased 
quantity  of  power  supplied— tbe  time  of  maximum  demand 
varying  in  tbe  different  districts  supplied.  Load  diaftrams 
were  given  of  the  electric  supply  on  December  21,  I8»2  (a 
foggy  day)  in  Weatminsttr,  anil  of  the  hydraulic  euppty  on 
the  mme  day,  and  the  two  were  cotabin&d.  The  toad  factor 
(or  the  combiDed  curve  was  0-5S2,  while  the  electric  load 
factor  alone  waa  0-333  and  the  hydraulic  load  factor  0  496. 
It  was  further  pointed  out  that  under  tbe  most  favourable 
conditions  a  supply  approachinj;  the  maximum  would 
only  be  fjiven  on  280  dayi  in  the  course  of  a  year,  and  that 
It  was  impossible  without  storage  to  obtain  from  any  com- 
bioatiOD  of  supplies  more  than  12  bouri' work  out  of  24^a 
oondttion  which  would  only  produce  a  load  factor  of  0380 
against  0S2!'  actually  realised.  A  low  load  factor  wan 
likely,  therefore,  to  be  a  permanent  cause  of  low  efficiency 
In  all  methods  of  tupplying  energy  which  did  not  admit  of 
exteoRive  Morage.  The  load  factor  bad,  however,  a  far 
greater  influence  U]ion  [be  amount  of  capital  outlay  per  unJtof 
output  than  it  had  npon  the  coat  of  fuel  and  itation  expenses. 

Self'lncl notion. — Tbia  title  for  an  article  appearing 
over  the  well  known  ioitiaU  "J.  S,,"  id  last  week's  fiuiiutrirt, 
was  particubrly  interesting,  as  a  long  letter  on  the 
same  subject  was  then  under  consideration.  We  only  hope 
that  "  J.  S."  has  made  his  text  clear  ;  we  fear  he  ha*  not. 
At  any  rate,  "  J.  9."  is  not  avei'»o  to  progress,  and  would 
have  consistency — but  tbe  latter  he  cannot  have,  lie, 
although  bold,  cannot  afford  to  do  more  than  tinker. 
He,  as  are  all  those  oF  the  same  persuasion,  is 
compelled  to  take  things  pretty  much  as  they  are,  and 
destroy  a  little  hero  and  there  in  order  to  construct 
a  little.  He  woukl  not  get  half-a-doxen  readers  or  bearers 
were  be  to  give  full  scope  to  reconstruction  views.  We 
trust  we  m.-iy  bo  permitted  to  give  a  rather  loag  extract 
from  the  article  mentioned,  which  seems  to  embody  ite 
author's  views.  It  says :  "  An  electric  circuit  has  unit 
self-induction  when  i(  the  current  increases  at  a  rat« 
of  an  ampere  per  second,  there  is  a  back  E.M.F.  of 
one  volt.  Thus  if  the  current  increases  uniformly  from 
lero  to  one  ampere  in  a  second,  there  is  a  back  pressure 
of  one  volt,  which  means  that  if  there  is  one  turn 
of  exciting  wire,  lO'  lines  of  induction  must  have  cut 
it  in  this  second.  If  there  are  100  turns  of  wire  there  must 
be  10*  linee,  and  so  on.  A  self  induction  of  a  henry  may 
therefore  be  also  defined  as  such,  that  if  there  is  one 
ampere  the  product  of  the  turns  by  the  total  induction  en- 
dow) by  each  of  them  is  10*.  It  will  ibua  be  seen  that 
magnetic  re1uct:incc  >ntl  self  induction  are  very  closely 
related.  Magnetic  reluctance  considers  the  magnetic  circuit 
only,  while  letf-induction  consider  the  number  of  turns 
of  wire  in  the  cwl,  too.  If  the  magnetic  reluctance  is 
taken  as  the  magnetic  potential  divided  by  tlie  total 
iadactiOD,  it  it  tbe  rec/prwal  of  the  self-induction  where 


there  is  only  one  turn  of  exciting  wire.  The  teU- 
iniluclioD,  however,  varies  as  the  square  of  tbe  ttiroa 
of  wire  in  the  exciting  coil.  For  instance,  it  there 
are  two  turns  instead  of  one,  one  ampere  gives  two 
ampere-turns,  and  therefore  twice  as  much  tol*l  induction, 
and  the  growing  induction  cut*  twice  as  many  tui-ut.  The 
current,  increasing  at  a  given  r^te,  therefore  generates  four 
times  tbe  counter- pressure.  There  is  thus  a  simple  relation 
between  self-induotion  and  magnetic  rut uctaoce.  The  self- 
induction  ia  the  reviproual  of  ihe  magnetic  reluctance 
multiplied  by  the  si]uare  of  the  turns  in  tbe  coil." 

HlUtary  SigiwlliDB.— Colonel  G.  E.  Gouraiul   read  a 
piipor  last  Friday  on  the  "  Telephotot,"  a  new  means  of 
etoctrical  signalling  by  night  and  day.     It  is  tbe  inventioa 
of  Mr.  Claudius  Victor  Boughlon,  of  Buffalo,  NY.  Colonel 
Gouraud  said   that  si)(natling  by  Hags  had    not  made  any 
remarkable  progress  since  the  day  of  the  historic  signal  at 
Trafalgar.     Tbe    night   signals    of    Admiral    Cotomb   bad 
done  and  were  still  doing  most  oHiciunt  service   in  some 
ships  which  were  not  provided  with  electricity,  aiid  ships 
having  command  of  a  ciirront  and  provided  with  matt'boad 
electric   lights  effected   a  saving  of    time   in  displaying 
Admiral  Colomb's  time  flash,  with  the  obvious  result  that 
the  increased  brilliancy  of  the  light  carried  with  it  the  power 
of  communicating  to  a  greater  distance.     Tbe  theory  of  the 
telophotos  was  the  production  by  electricity  upon  a  shaft 
of  incandescent  lamps  of  any  candle-power  of  tbe  symbols 
of  the  Morse  alphabet  and  numerals,  in   dashes  of  Aft. 
length,  made  with  10  lighted  lamps,  and  dote  of  Sin.  made 
with  one  lighted  lamp,  and  with  unligbted  intervals  of  5ft 
bolwocn  each,  which  would  brinj;  under  the  eye  the  com- 
plete Kymlwl    at  onco,  and  was  intended  for  use  at  any 
points  within  vision  between  which  the  laying  of  telegraph 
wires  was  impassible  or  impracticable.     The  talepboto*  was 
a  combination   of  electrical   connections    contained   ia  a 
caxe  mounted  on  a  pedestal   which   was    fastened  to  ibe 
floor,     having     a    key  •  board     of     the     alphabet    and 
numerals,    like    that    of     a     typewriting    machine,    and 
the     keys    had    raised    on    their     underside      all     the 
Morse     characters    in     brass,     with     platinum     points; 
the    crossbars,      106      in     number,     were      flexible     and 
embedded  in   hard  rubber.      A   groove  under  the   keys 
contained  a  number  of  fine  steel  bicycle  balls,  with  tV'"- 
of  lost  motion,  which  was  the  thickness  of  a  key,  so  that 
when  that  space  was  occupied  by  prouing  one  key  down 
between  tbe  balls  all  other  keys  were  locked.     The  key, 
when  pressed  down,  came  into  contact  with,  and  conveyed 
the  current  to,  tbe  crossbar  by  means  of  the  raised  symbol 
on  tbe  underside  of  the  key,  from  which  crossbar  wires 
led     to    the    lumps    on    the    light    frame,    which    when 
lighted  made  tbe  Morse  character    corresponding  to  that 
00   the   key  pressed   down.     The  switchboard  was  llin. 
by     14iR.,    and    had    a    capacity    of    controlling     pei^ 
fectly    106    incandescent    lamps.       The    lamp    was    one 
of  an  entirely  new  design,  representing  in  shape  a  round 
door-knob,  with  a  61ament  of  10  coils  iitacDii  crosswise  in 
order  to  secure  the  greatest  light  surface  for  the  lamp  ; 
each  lamp  fitte.'l  into  a  parabolic  metal  reflector,  and  the 
front  of  each  was  covered  with  a  paralleling  lent,  designed 
at  ibe  Cornell  University  for  this  invention.     Without  in 
the  least  decrying  the  importance  of  either  tbe  telegraph 
or  telephone  in  field  service.  Colonel  Gour«ud  expnaied 
bis  opinion  that    the  tetepbotos  would  accompliali  what 
neither  of  these  systems  could  —namely,  free  commanicatioa 
aloug  the  coast  between  laud  and  sea  forces  acting  to- 
gether.    It  coald  move  side  by  side  with  an  army  in  Ite 
strategic  changes  of  pnsitiim,  and  witbin  vision  limits  by  day 
or  nigbt  bo  doing  good  work  long  before  wires  eoald  be 
laid  to  operate  either  telegraph  or  telephone. 
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THOMAS  PARKER. 


Mr.  Tbnmii*  Parkor. 
.1 1'..  F  R,S.  Edin., 
Ml.C.E,.  M.IKE. 
MIME,  wat  born  in 
1843  at  Li[icoln  Hill, 
rjijir  C'ojlbrookdale, 
Shrupibiro.  Tb«edu< 
cutioti  he  received 
nlipii  u  boy  wM  very 
]rmi[.i'i).  III  it  the  uge 
t>(  iiiiio  )o;ir»  hp  «m» 
DWipci!  Ill  i;o  to  wofk 
Hiib  lii*  fjtbor,  a 
iijiiulficr  at  Ihe  Coal- 
^I'Kikiiale  Ironworks. 
'.ihcre  he  conliimed 
f'lreiKblornirieyears, 
doing  the  coniuiorieHt 
and  tiurdett  work  con 
lie'  it^il  wilh  the  |>i  imiiive  metbud  Lbeti  in  vogue  of  BmeUiiiK 
tmitU  quantities  of  pi);  iron  in  little  cupoliw,  and  tranxforrinj; 
the  nietalfrom  tliecU)M)Ui  talbo  mould itig-sho|>.  On  lB:tvinK 
Cualhriiokdale,  Mr.  Parker  removed  to  liirmingham,  thence 
to  the  Potleiic,  und  *iih«eqiiontly  to  Manchester,  where  ho 
liad  Kome  mcnnx  ol  eetting  the  odacation  which  he  failed  lo 
obtain  in  bfscitrliorday«.  Eloctricity  waaalthattime.lSGS  4, 
beginning;  lo  bo  lAlkod  of  as  having;  an  important  futiiie 
of  its  own,  and  Mr.  Parker,  always  Htudiuiiii  and  inventive, 
resolved,  so  far  as  be  coilld,  lo  uiaiitcr  ihia  royHteriuus 
eabjeot.  Science,  however,  was  only  tauitht  t«  tho»e  who 
could  well  aUbnl  to  pay  for  it,  and  it  wa*  not  likely  to  o[ien 
jle  treasured  lo  a  poor  youth  whote  only  recommondalion 
was  a  determination  to  learn,  even  without  the  very 
desirable  preliminary  of  a  gocl  ordinary  education.  Hi> 
attention  was  accidei.tallv  directed  while  at  Manchester  at 
thi«  lims  to  the  lectures  oi  Sir  Henry  (then  Profeaaor)  Koacoe 
and  olhcn  at  the  Ilultiio  Town  Hall,  throuuh  which  be 
loon  obtained  considerable  proficiency.  The  a<]  vantage 
be  received  from  Sir  Henry  Koacoe'*  lectures  waa 
Slipplemenled  on  his  removal  to  Birmin)tfa;iiii  by  a  coume 
of  sturly  at  the  Midland  InsUtute,  which  wai  then  only 
recently  established,  but  which  bat  xincn  been  mo  imjiorlant 
ft  factor  ill  tbe  i-dtiuational  and  Rciontilic  pro^rcis  of  the 
Midlandx,  Mr.  Parker  afterwards  returned  to  bis  old 
Quarters  at  Coal hro'ikd ale,  where  be  bad  the  offer  from  bia 
former  em]>!«yei'»  of  a  rosponsibls  position,  and  where  he 
remained  leven  years,  dovisiDS  several  inventions,  includinKi 
amongst  others,  the  Farker-WflHon  steam  pump  and  the 
"  Kyrle"  grate,  for  which  he  received  a  silver  medal  at  the 
Smoke  Abatement  Exhil>ition.  From  being  himself  a 
•cicnlific  student,  Mr.  Parker  soon  developed  into  a  ecience 
teacher,  and  be  gave  many  popular  lectures  in  his  own 
neighbourhood  concerning  the  multifarious  applications 
of  tbe  new  [K>wer  then  ctanning  public  attention.  It  was 
at  one  of  thene  lecture*  that  he  mot  with  bis  future  partner. 
Mr.  Bedford  KlwcU,  In  18S2  he  founded  the  Eiwell- 
Parker  firm,  muiiiifActurinK  various  electrical  appliances, 
and  at  about  the  same  time  took  out  a  patent  for  storage 
battencH  or  accumulator*.  Shortly  afterwards  the  Elwell- 
Parkdr  dynamo  was  invented  and  introduced.  The  first 
of  these  dynamos  sold  was  sent  lo  Manchester  for  use  in 
depositing  copper  upon  calico-jmntingj;  rolls,  and  the  lucces* 
of  this  machine  speedily  brought  orduri  for  more.  The  firm 
at  this  period  only  employed  three  individuals—viz.,  Mr. 
Parker  himself,  a  man,  and  a  hoy.  Mr.  Parker  then  became 
connected  with  the  late  Mr.  Charles  Moseley.  of  Manchester, 
El  well- Parker,  Limited,  being  formo'i,  with  Mr.  Moseley  as 
chairman.  Orders  then  came  so  quickly  that  the  comjiauy 
was  obliged  to  build  new  shops  and  ^featty  extend  tlie 
works  in  Commercial-road,  Wolverhampton,  where  S)>ecial 
oilitio*  had  to  be  provided  for  the  ever-incre^ainK  demand, 
nd  thi*  increasing  businesa  it  was  that  finally  led  the  6rm, 
'after  it  had  boon  taken  over  with  other  oouoern*  by  the 
Electric  Construction  Coqraration,  to  ohooie  a  largo  piece 
of  land  at  Uushbury,  a  mile  and  a  half  to  the  north  of 
Wotrerbampton,  on  the  StafTord  road,  where  it  i*  in  close 
proximity   to  the   London  and   Korth-Western    Railway 


system,  with  which  the  works  ara  connected  by  a  special 
siding.  The  factory  itaolf  lias,  under  the  guidance 
of  Mr.  Parker,  boon  fitted  complololy  with  the  moat 
modern  tools  for  the  production  of  heavy  electrical 
plant,  and  lighter  tools  and  delicate  machinery  for 
the  ])roduction  of  other  goods  in  connection  with  the 
trade.  About  TOO  men  are  now  employed  at  these 
work^  Mr.  Parker  baa  taken  out  a  great  number  of  very 
valuable  patenla  in  connection  with  electricity,  and  ba* 
been  engaged  upon  some  of  the  srealeat  electrical  under- 
takings ill  this  country  und  abroad,  and  baa  been  connected 
with  more  schemes  for  iilectrical  traction  than  any  man  in 
England,  the  Electrical  Construction  Corpuotion  under  bis 
guidance  bavin}-  carried  out  moet  of  the  tramway!>  and 
railways  u<ii)g  electricity  ne  the  motive  tmwcr,  incuidin); 
Blackpool,  Birmingham  Central,  South  Stnfl'iirddhire, 
Madras  (India),  and  the  Liverpool  Overhead  Ruilwuy,  this 
latter  being  the  greatest  engineering  feat  that  boa  ever 
hoen  attempted  in  this  direction.  Mr.  Parker  is  justice  of 
thp  peace  for  Wolverhampton,  a  member  of  the  Royal 
Society  of  Edinburgh,  Civil  Engineers,  Electrical  Engineers, 
and  Mechanical  Engineers, 
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POLYPHASE  ALTERNATE  CURRENTS- 

(Gotulwlfd  from  page  6tiS.) 

Motor  Formula. 

When  a:i  attempt  is  made  tu  arrive  at  an  exact  and  com- 
plete theory  of  these  machines  from  which  wo  may  derive 
definite  formnfii;  for  constructing  the  various  component 
part«,  in  <irder  to  yield  a  given  result,  wo  are  met  at  once 
with  several  points  as  to  which  we  can  only  make  assump- 
tions ;  and  to  got  over  the  difhcuity  we  must  give  arbitrary 
values  to  the  efficiency,  specific  induction,  etc.,  of  any 
particular  machine  in  quoation.  The  nature  of  the  current 
actuating  the  motor  must  also  he  derineil  ;  and,  Qnally,  one 
particular  type  of  machine  chosen, 

It  seems  almost  impossible,  therefore,  to  arrive  at  any 
calculation  of  this  kind  that  shall  be  absoluioly  general. 

This  is  true  when  we  consider  any  electric^  machine 
whatever,  and  it  is  only  when  we  have  to  construct  a  motor 
of  a  type  well  known  and  constantly  in  use  that  there 
becomes  available  a  Urge  number  of  practical  facts  which 
may  help  in  a^isigning  vaiuea  to  the  characteristics  not  fully 
determined.  In  such  a  case,  when  fair  values  are  given  to 
the  ef&ctency  and  Bpeci.il  diinensions,  we  may  feel  sure  that 
alter  the  machine  has  been  built,  it  will  work  in  the  dosiiod 
manner,  under  the  conditions  arranged  for. 

Owing,  however,  to  the  extremely  email  number  of  poly- 
phiise  motors  actually  constructed  and  in  uso  to-day,  there 
is  a  corresponding  paucity  of  facts  and  experience  with 
regard  lo  the  values  to  be  assigned  in  our  equationa  to  the 
in  determinates.  We  might,  peibapa,  institute  com[>arisons 
with  motora  of  a  continuous- current  or  synchronous  alter- 
nating-current type,  as  already  in  use,  and  with  alternating- 
current  transfDrmers,  keeping  well  in  sight  meantime  the 
condition*  that  theory  indicates  to  be  the  most  suitable  and 
[jTOper.  If,  however,  this  kind  of  speculation — interesting 
as  it  undoubtedly  is — may  effect  any  tangible  result,  it  can 
only  be  with  the  aid  of  a  supplemonlary  series  of  practical 
ex[ttsriments  undertaken  a*  soon  u  possible.  The  following 
expressions,  therefore,  must  only  bo  regarded  aa  indicating 
a  direction  rather  than  an  exact  path  ;  although  in  them- 
selves they  may  not  be  very  far  wrong,  yet  they  have 
not  been  BO  far  sanctioned  or  contirmea  by  practice 
If  A  represents  the  total  power  or  input,  it  may  bo 
expreseed  as  being  equal  to  u,  G  x  7  x  k,  where  (Uj  ~ 
angular  velocity  of  armature,  G  — total  couple,  *}  — efficiency 
(representing  practically  the  electrical  losses  in  the  arma- 
ture), and  l-  =  tbe  mechanical  friction  losses,  together  with 
loEsca  due  to  hysteresis  and  Foiictull  currents — U.,  the 
magnetic  waste.  This  is,  or  ought  to  be,  not  more  than 
5  per  cent.,  so  that  it  =  '95. 

The  machine  in  question  is  considered  to  be  of  the  bipolar 
type.  In  the  equation  A->uj  Qx>;x(  the  value  of  G, 
previously  given,  may  be  aubsUtuted,  whence  we  have : 

—  -t  '^—      w'f 


I 
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We  can  nplace  p,  I,  aad  N  by  tfaeir  values  in  terms  of  the 
motor  dimensions,  and  thence  obtain  the  latter.  The 
magnetic  reaiBtance,  B,  is  first  worked  out.  If  y  —  radius 
of  armature,  z  =  its  length  parallel  with  the  axle,  x  ^  thicli- 
nesa  of  core,  and  S  ^  width  of  air-space,  then  the  magnetic 
resistance  of    the  airspace   is  given   by   the  expression 

,  allowing  a  space  equal  to  the  air-gap  width  between 

Wf/Z 

the  periphery  of  armature  core  and  the  holes  pierced 
through  the  latter  for  the  winding. 

The  total  resistance  of  the  machine  may  be  averaged  as 
beinf;  equal  to  125  that  of  the  air-space,  so  that 


but,  as  has  been  stated. 


whence 


3? 
I 


I 
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2irp 
=  -5066  i. 


If  I  is  the  specific  induction  in  the  armature,  we  have 

N  =  2  (-8 1  a  I), 

in  which  expression  the  use  of  the  coefficient  8  assumes 
that  we  have  an  armature  core  of  laminated  sheets  insulated 
one  from  the  other,  so  that  an  allowance  has  to  be  made 
for  the  reduction  in  volume  of  iron. 

We  may  now  rewrite  our  first  expression  thus  : 

K  very  small  value — say,  2mm. — may  he  given  to  S,  because 
the  sunk  winding  enables  the  armature  to  run  more  closely 
to  the  polar  laces  than  with  exterior  winding ;  and  a  value 
of,  say,  10,000  may  be  given  to  L  From  the  above  equation 

J!*  Z 

may,  therefore,  be  deduced  at  once  the  value  of  — -.allthe 

other  components  being  known  or  obtainable  from  expres- 
sions previously  given  ;  and  we  thus  have  a  section  of  the 
armature  in  a  plane  parallel  with  its  axle.  Its  form,  how- 
ever, is  still  undetermined ;  and  practical  considerations 
must  govern  this — such  as  the  minimum  amount  of  cooling 
surface,  maximum  peripheral  velocity  for  the  armature, 
etc.  In  any  case  limits  are  given  to  the  dimensions  of  the 
armature  whether  it  be  of  the  ring  or  the  drum  type  (in 
which  latter  case,  of  course,  x  =  y). 

To  determine  the  size  of  winding,  we  may  take  an  arma- 
ture of  the  type  shown  in  the  last  article,  where  a  single 
coil  is  formed  of  two  bars  of  a  length,  ;,  and  section,  s. 
and  two  circles  or  rings  at  the  ends  of  2  y  diameter,  and 

-  section,  taken  out  of  the  entire  mass  of  tbe  copper  end 
rings,  whose  total  section  in  each  case  vrould  bo  ^^. 


The  resistance,  r,  of  each  coil 


=  21 


'''V?) 


•■^f,^ 


(:  +  'fy). 


where  p  =  the  specific  resistance  of  the  cop]«r  employed. 
It  has  been  shown,  however,  that 

I'  lu..    (I    -  ll)  II  2  TT  11 

-,^    ''•       ".  and/  =     /, 
I  1/  It 

therefore  ^i"  (z  +  rry)  ^  "i^  (Iz^  ^  "^ P  ; 

s  v  It 


whence 


ps  ~p-  (;  +  7r^) 


(1-,) 


We  may  assume  a  value  for  p  contingent  ujxin  a  result 
for  s  which  shall  agree  with  the  armuture  (jimensicns 
already  given. 

Field  Excitation. — We  may  assume  a  triphase  witiding 
with  q  coils   upon  each   magnet.     Then   N,  the  total  flow, 

may  be  proved  equal  to   '^^—  'i  (',  where  5  =  wiiUh  of  air- 

^p,  and  C  =  strength  ol  cuirent  in  one  of  the  windings. 


But  N  has  been  shown  equal  to  1-6;;;  I,  and  I  is  given. 
Hence  we  have — 


1-6  I  2  I 


5S 


qC, 


and 


s>n|. 


gC  =  -8105lS-. 

y 

This  result,  however,  gives  no  more  than  tJie  number  of 
ampere-turns  required  for  the  pioper  excitation.  G  and  q 
must  be  individully  assumed  and  trials  made  until  valaea 
are  obtained  consonant  with  the  other  results  and  the 
general  conditions  of  working. 

CoeffiAtTd  of  Self-hidnction  in  the  Fidd  Circuit.— Thix  may 
he  obtained  from  the  extiressioii, 
12y 
^    R- 

and  sinceRmavbeshown  equal  to ,  we  have 

vyz 

X  (or  coefficient  of  self-induction} 

5    ^       S  ^5 

Transfobming  Poltphasb  Alternatk  Curksnts  into 
contin0ods  currbnts. 
If  we  send  through  the  armature  of  a  continuous-current 
machine,  alternating  currents  differing  in  phase  (if,  for 
example,  triphase  currents  are  thus  employed,  entering  at 
points  in  the  winding  placed  at  120dBg.  from  each  other), 
there  results,  as  we  have  alieady  seen,  a  rotary  magnetic  field. 
If,  therefore,  this  armature  is  placed  in  a  magnetic  field, 
N  S  (see  Fig.  23),  of  constant  strength  produced  by  any 
suitable  means  whatever,  it  will  rotate  in  the  ratio  of  one 
turn  per  period. 


Flu.  23. 

Suppose,  now,  that  on  the  same  spindle  and  in  the  same 
field,  N  S,  is  mounted  tbe  armature  of  a  continuous-current 
machine,  evidently  at  the  brushes  of  the  second  armature 
we  may  derive  a  continuous  current.  The  two  windings  may 
be  placed  on  the  same  armature,  or,  further,  there  may  only 
be  a  single  windin';,  arranged  as  shown  in  the  illustration 
(Dobrowolski). 

Tbe  armature  is  mounted  between  the  two  pole-pieces, 
NS.  It  is  wound  in  the  usual  fashion  for  continuous- 
current  working,  tbe  coils  being  connected  to  the  commu- 
tator, D.  At  thiee  points  in  the  winding — 120deg.  apart — 
a  connection  is  also  made  with  each  of  the  three  collecting 
rings.  A,  B,  C.     P  is  tbe  driving  pulley. 

An  appliance  of  this  kind  may  be  operated  in  any  of  at 
least  six  difi'erent  methods  : 

1.  Continuous  current  motor. 

2.  Synchronous  tri(ihase  aUernating-current  motor. 

3.  Continuous-current  generator. 

4.  Triphase  akerniting-current  generator. 

5.  Transformer  of  contiinious  into  triphase  alternating 
currents. 

6.  Transformer  of  triphase  alternating  into  continuous 
currents. 

The  last  development  alone  need  here  he  touched  upon. 
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Il  i«  plain  that  b;  tti«  nw  of  a  u'ngU  winding,  or  of  two 
windinj^B  upon  the  samfl  annatar*,  Uie  efficiency  of  the 
machine  ia  mucb  greater  than  when  we  have  two  armatmes 
Uliori  tlie  unie  iiiiiiiilli!.  In  iha  ditiner  auo,  the  mutual 
iiiiliiction  of  lb«  two  circiiio  put*  icK  induction  to  a  ]iro- 
fitiiliio  me.  To  employ  two  winding*,  moreover,  allows  the 
E.M-F.'*  In  be  viriei)  in  any  dctircil  ratio,  wbilst  with  a 
Biiitflr  windiri)!  tba  ratio  is  constant. 

In  the  annoxed  illustration,  Fij;.  H.  is  sboirn  the  scheme 
of  a  ring  armature  winding  divided  into  three  sections  of 
ISOdeg.,  throufib  wbicb  tripbaie  cur- 
rents are  passed  ;  but,  of  course,  timilar 
meiboda  of  vrorkin;:  uuL  the  deulli 
would  ajipty  111  Ibe  cose  of  a  rotary 
6eld  (trcMlocol  by  ^tiy  numbor  of 
ditplHL'ud  current",  or  liy  the  use  of 
any  iin-iingemrnt*  fucb  as  thoi^e  already 
defcrihcd. 

In  a  transformation  of  this  kind  the 
triphase   rotary  field,  placed  in  a  «on- 
slaiil  magnetic  field,  N  S,  is  in  reality 
fixed    in    tfoee,   and  it    ia    the   armature  which  rotates 
synchronously  witb  the  period  of  the  alteruating  currents 
employed, 

-,  =  ^. 

In  tbis  case  the  brushes  through  which  |)asHGS  tba  con- 
tinuous current  are  fixed. 

It  may  be  shown  that  if  k  is  the  efficiency  of  tbe  ring, 
the  continuous  current  will  faave  a  strength 

3     —  P 

whore  P  =  total  number  of  wire  turns,  Q  -  number  of 
wire  turns  througb  wbiah  the  continuous  current  passes, 
and  C  •:  maximum  itrentcth  of  current  in  any  section. 
The  corresponding  KM.F.  will  bo  given  by  the  relation 
E  >=  n,  Q  N,  where  M  •=  total  flow  from  one  |)o!«  to  the 
other,  n,  =•  number  of  revolutions  per  second  (if  tbe 
rotary  field  is  bipolar  as  we  have  so  far  assumon,  thou 

IB,     =    2  IT  II,). 

The  power  developed  is  Ey.iI:n,N^  ^/3PC. 

It  may  be  noted  that  N  depends  both  on  tbe  strength  of 
tbe  field,  N  8,  and  that  of  the  field  due  to  the  triphasc 
currents.  Evidently  we  may  suppress  tbe  exterior  field, 
N  S,  and  only  present  at  each  iniitant  to  tbe  flow  of  the 
roury  field  a  magnetic  circuit  through  whiob  il  can  be 
closed  on  itself. 


Tic.  23. 

In  the  arrmgement  shown  in  Fig.  25,  the  magnetic 
circuit  is  closed  by  a  ring  exterior  to  the  arroaturo.  The 
conse(]u«nce  is,  that  at  each  instant  the  flow  has  a  path 
along  which  to  cIom  itself.  The  whole  appliance  is  fixed, 
and  the  brashes  alone  turn  round  with  a  speed  synchronous 
to  that  of  the  rotary  &eld.  Tbis  action  u  eaaily  obtained 
by  means  of  a  small  synchronous  alt«rDatJug-cunent 
motor. 

All  tbe  windings  already  described— which  allow  of 
obtaining  a  rotary  field  (bipolar)--can  be  thus  employed. 
In  tbe  ilIaBtration,  a  12-coil  winding  is  sup[iosed  to  be  used. 


ON    INSULATION     AND   FAULT    DETECTION     IN 

THREE-WIRE  SYSTEMS  * 

BV   WM.    EOWAN    WILSON,  B.SC. 

This  paper  is  an  attem])t  to  show  how  the  teste  and  pro- 
cesses which  apply  to  other  simpler  systems  work  out  when 
applied  to  tbe  three-wire  system,  and  to  describe  shortly 
the  practice  at  the  Glasgow  Corporation  electric  lighting 
station,  some  of  tbe  processes  being,  I  believe,  novel.  A 
good  numl*er  of  preliminary  trials  have  been  made  in 
various  directions,  both  in  the  laboratory  at  Waterloo  street 
and  also  outside,  in  the  i^treels,  under  the  supervision  of 
Mr.  Arnol,  tba  chief  engineer.  But  passing  over  these, 
without  touching  on  past  successes  or  failures,  we  are  led  to 
consider  first  the  apparatus  used  for  (giving  at  a  glance  the 
state  of  the  insulation  of  the  mains,  etc.,  at  any  moment. 
This  consists  ol  two  of  Lord  Kelvin's  vertical  multi- 
cellular  voltmeters,  one  of  which  is  joined  from  the  positive 
of  the  street  conductors  to  earth,  and  the  other  from  tbe 
negative  to  earth.  There  are  thus  two  oloctrostatic  volt- 
meters in  series  across  the  SOD  volts,  and  their  "  common 
point,"  so  to  speak,  is  joined  to  oartb.  The  middle,  or 
neutral,  wire  docs  not  directly  come  into  the  apparatus  at 
all.  Suppose  the  xystem  to  bo  clear  of  faults,  the  volt- 
meters will  be  found  to  read  nearly  100  each,  but  not 
usually  exactly  100 — e.g.,  one  might  be  ^Q  and  the  other 
120.  If  now  the  (lositive  becomes  earthed,  the  positive 
voltmeter  will  fall  to  nearly  nothing,  and  the  negative  one 
rises  to  nearly  200  (of  course  the  sum  of  the  readings  must 
be  200).  Or,  sup|>oso  an  earth  on  tbe  middle  wire,  the  volt- 
meters will  both  r.omo  to  100  exactly,  We  thus  know  at 
onoe  when  and  on  what  main  a  fault  arises ;  and  although 
the  apparatus  is,  as  will  be  seen  later,  solely  a  recorder  of  the 
ratios  of  tbe  insulations  to  each  other,  it  is  quite  sufficient 
for  the  purpose  for  whi:b  it  is  designed.  To  calculate  the 
absolute  iuHulation  of  each  main  tbe  voltmeter  readings  are 
tslcen  as  above,  and  also  tbe  current  leakage  from  each  two 
wires,  by  connecting  tbe  other  through  a  very  low-resialauce 
ammeter  to  earth.  There  are  thus  obuined  three  current 
readings  on  the  ammeter,  as  follows : 

0  —  currant  through  ammeter  joined  from  positive  to  eartfa. 
D=     „  „  „  „  middle       „ 

E-     „  „  „  „  negative    „ 

Call  for  tbe  sake  of  calculation — 

z  insulation  of  [ueitive  main  from  earth, 
y  „  middle      ,. 

X  „  negative    „ 

And— 
P  difference  of  potential  between  positive  and  earth. 


s 

By  Ohm's  law— 
C-200 


a 

200 
z 
200  « 
z 

C"-E     100  ^_ 
2         "   X        ' 


n  . —         y_    iW  .-.         iW 


100 

9 
100 

300 

3 


middle 
negative 


As  we  do  not  know  which 
of  the  two,  C  w  E,  is  greater, 
put  symbol  ">^ 


100 


Also 


D=l??'"wl5? 


D  = 


Suppoae  a  resistance  put  in  parallel  with  tbe  greater  of 

the  two  insulations,  z  and  ; — i.e.,  let  a  resistance  be  joined 

from  the  |>ositive   or  negative   to    earth  and  varied  till 

D-0. 

100  300 

This  rosisUnce  evidently  would  be  -=~  -  ^-^ — = ;  but 

u       C     ^— -E 

the  ezperimoot  can  be  tried. 

Then,  it  is  evident  that  wben  this  is  dooi  we  maVe 

*  Paper  rend  before  tbe  ttysicKl  Soctaty  of  Glasgow  tJntvsnit; 


684        THE  ELECTRICAL  ENGINl 


[BER  22.  1893. 


podtive  tiuul&tion  (for  tba  tine)  equal  la  uegAlire  iiituU- 
Uon  (for  the  lirae  beiog) ;  *ae  oqiutinii  for  D  when  D  —  0. 
SoppoK  lor  cle&riises  *  >  ;.    Then 
100 


100 


+  » 


Le.  (s  "  z  and  ^-"^  in  panllel). 


This  girei  a  reiatioo  between  s  and  t. 

Now  coii«iiler  the  voltmeter  reediiiK*,  P.  Q.  and  S,  and 
■uppwe  for  the  moment  the  initilation  of  the  neutral 
wire  (tretty  good  'tbii  would  at  uiice  a|>|)ear  from  the 
ammeter  tetti,  and  if  it  were  not  good,  the  calculuUon  in 
quite  Ruperfluooa).     We  have  a  leakage  current  ninniiig 

from  poeitive  main  to  negalire  viA  earth  equal  to , 

and  if  X  >  f  we  have  a  leakage  from  the  neutral  to  the 

nentive  uid  earth  equal  to  ~ 

r  ^  y  +  I 

Of  those  two  leakage  ciiirenta  the  former  ie  greater  than 
the  latter,  aod  the  method,  for  roii^b  calculations,  is  to 
neglect  the  latter,  and  in  the  result  make  a  percenui|;e 
eortftotion  to  allow  [ir  the  error  so  introduced.  However, 
the  correction  it  unneceaaarj-,  becaune  as  the  inaulatiou 
variee  to  louirh  the  results  are  only  within  10  per  cent,  no 
matter  how  much  care  is  taken,  and  the  correction  woul<9 
not  exceed  tliie  auleas  there  were  a  fault  on  the  ueutral 
wire. 

The  reading  P  on  the  rottmeter  is  the  fall  of  poteutial 
/200\ 
due  to  earrenl  f  rT~  J  ebore,  in  the  resistance  x ;  and  the 

200 
reading  S  Ea  tbe  fall  due  to  both  leakage  currents  -^ 

100 
and  — — ,  wbich  go  in  the  same  direction  through  i.     If, 

as  alxive  stated,  the  amaller  be  neglected, 

«       200 

&      t 
•'■    p-r" 
100 

"  io6VI>*' 


also 


But  as  above 


D 

Sz 

100/ 

■    p  - 

100+  D 

x' 

.-.  DSk»  + 

lOOSi 

=  100  Px; 

.'.  PSk  + 

100  s - 

loop; 

>    K 

lOOP  - 

100  S 

DS 

Thie  deals  only  with  conitanU  which  have  been  obtained, 
and  .'.  gives  x.     jr  and  *  are  obtained  from  the  former 
equatiOBB. 
For  insLince,  uke  the  following  case  : 

P  -  ISO  C  =  3-5 

Q-    90  D«0!i 

S  -    60  H  -  S'& 

,    ,      100(130-80) 
i  .  80      ' 
•  100: 
130 
80 


a1ao 


67, 


aad  putting  in  2  5 


300 


100 


100 

.:  f  =  200. 

Tfaeee  results  ibow  the  tendcncjr  noted  by  Pr^ff.  Kennedy 

of  tbe  negative  main  to  go  towards  earth  (lo  to  speak). 

This  method  is  simple  and  quite  accurate  enough  for  the 

irpoae.    Xiia  ioaulatioa  u  roughly  calculated  in  this  way 


each  morning  at  Waterloo-street  station,  and  tbe  rcsiilu 
are  noted.  Of  course,  tbe  symbols  take  away  from  the 
apparent  simplicity  :iml  maku  the  process  longer.  Tbe 
whole  experiment  really  take*  about  three  minutes  in 
practice.  A!»o,  approximate  results  only  are  tried  for,  as  the 
insulation  varies  so  much  each  instant  tbat,  in  ipitA  of  the 
Utmost  s]>eed  being  used,  the  values  may  change  10  per 
cent,  before  the  end  of  the  experiment,  and,  thflreiore,  as 
pointed  out  above,  an  approximate  metJiod  of  calcnlation  is 
quite  good  enough. 

All  the  constants  hxve  been,  at  times  of  compatratiTs  rnet, 
obtained  by  Lord  Kelvin'*  balances  and  voltmeters,  but,  for 
the  above  reason,  this  is  scarcely  worth  the  trouble. 

With  regard  to  insulation,  the  Corporation  of  Glasgow 
insists  on  60  megohms  per  lamp  from  its  cuBtomsro,  and 
the  mains  are  fully  ui>  to  this  standard,  the  sUte  of  the 
weather  seeming  to  maVe  absolutely  no  difference  in  the 
insulation  to  far  at  can  be  judged. 

With  regaitl  to  the  inttrumenta  used,  the  volttncf  r 
rouat  be  eleutixistatic,  aa  if  current-using  instrumenu  l>o 
used  we  have  really  only  a  modification  of  the  ceiebrnted 
"Umi)  test,"  which,  although  everyone  does  not  know  it, 
for  a  large  network  of  mains  U  of  no  real  value  except  to 
mislead  tbe  public,  for  wbich  purpose  I  have  heard  tb^t  it 
is  frequently  used  both  in  London  and  elsewhere ;  for 
instance,  if  the  insuUtion  bo  very  low,  all  round,  in  com' 
pariaon  with  tbe  reeis^ance  of  a  lamp,  the  lamp  will  not 
glow  unless  there  be  one  or  more  heavy  faults  on  the 
mains,  although  tbe  current  leakage  would  in  this  cue  bo 
somewhat  largo. 

In  finding  out  fault),  tbe  method  at  first  ueed  was  to 
divide  tho  city  notn'ork  into  five  diatriuU,  and  feed  each 
from  a  feeder.  This  was  done  at  a  time  of  light  load. 
Tbe  ammeter  is  joined  from  the  good  main  Lo  earth,  and 
gives  a  fairly  large  rending  (if  too  large  half  aa  ohm  or  ao 
of  reaiaunce  it  put  in),  and  the  feeders  are  separalely  drawn 
for  a  momcriL  On  drawing  a  certain  one,  the  point«r  of 
tbe  ammeter  falls  tu  near  Koro,  and  tbe  fault  mutt  be  in  the 
district  from  which  the  current  was  cut  oS.  Thit  narrows 
tho  search  to  a  feeder  and  a  mile  or  to  o(  network,  and 
this  had  to  be  gone  over  with  an  ordinary  detector  after 
cutting  the  current  oS  from  tbe  district, 

lo  practice,  however,  a  method  it  required  which  renders 
tbe  diacoun actions  of  tections  of  uelwoik,  alwaye  •  tronble- 
lome  task,  uunecestary.  Tbit  is  achieved  in  the  following 
manner.  A  pocket  uomiiass  is  taken  to  tbe  mauhole  where 
the  feeders  leave  tbe  station,  and  laid  on  one  of  tbe  feeders 
OD  tbe  side  of  the  system  on  wbich  tbe  fault  lies.  The 
needle  is  tbeo  brought  parallel  to  the  conductor  on  which  it 
lies  by  meant  of  a  strong  bar  magnet,  wbich  serves  also  to 
render  less  important  any  changes  in  tbe  magnetic  field 
around  due  to  varying  currents  in  the  other  feeders. 

The  needle  having  come  to  rest,  tbe  other  tide  of  ihe 
eystem  is  momentarily  earthed ;  thit  cautet  current  to 
now  through  the  leedei'  to  tbe  fault,  and  by  earth  to  tbe 
other  main,  Tbo  direction  and,  roughly,  the  magnltode 
of  the  current  (lowing  are  known  by  tbe  throw  of  the 
compass  needle. 

There  are  now  two  possible  considerations:  (1)  should 
the  current-flow  point  to  a  fault  inside  tbe  at^tiou,  and  (2) 
should  the  flow  point  lo  a  fault  outside.  The  first  ease  is 
obviously  easily  dealt  with,  aa  it  it  really  only  a  simple 
form  of  the  second  case,  and,  in  case  of  any  difficulty,  can 
be  followed  out  in  the  tame  manner.  In  the  second  case 
the  compiut  is  applied  tu  eacli  feeder  separately,  and  that 
on  whicb  the  largest  current  goes  to  tho  fault,  noted.  Tbe 
compass  is  then  taken  to  tho  feeding  point  of  that  feeder 
and  applied  in  a  manhole.  There  are,  as  a  rale,  three  or 
four  lines  of  network  leaving  each  feeding  point,  and  the 
line  which  carries  Iho  heaviest  current  to  the  fault  it  easily 
found  ;  this  is  then  followfid,  tests  being  made  at  each 
manhole  with  tbe  compass,  and  tbe  heaviest  earth-seeking 
current  always  followed  till  a  point  it  reached  where  the 
direetiori  of  Uiu  earl b  seeking  current  is  seen  to  be  reverted. 
Tbe  fault  mukl  lie  between  tbit  and  the  lut  manhole  at 
which  tbe  tett  wa*  made,  and  thtt  at  once  narrowt  down 
the  Geld  to  be  searebed  to  a  single  line,  at  meet,  100  yards 
long.  The  second  instrument  is  now  brought  into  use, 
but  before  describing  this  it  should  be  noticeutbat  there  U 
a  potaibilitjr  of  the  fault  being  upon  the  fs«der  in  auettion, 
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in  which  cue  tbo  earth-toekmg  current  will  ba  found  to 
come  back  from  the  network  along  the  feeder,  and  we  b&ve 
tlie  1:11110  cue  as  «bove~a  Hoe  of  a  certaio  tenglb  with  a 
fault  in  it. 

Tbe  >ppli«nc«  referred  to  wbich  i>  now  lo  be  lued  oon- 
aiete  of  a  RtraiKbt  length  of  30ft.  of  intuUted  wire  haviog, 
from  its  onda, loiid*  brought  out  at  nearly  right  an^Ie*  aixj 
joined  to  a  telephone  receiver.  Tbu«  there  is  a  triangular 
circuit  whoae  longest  aide  ia  20ft.  and  which  contains  a 
telephone.  On  laying  the  straight  length  parallel  to  a 
GODdHDtor  aud  making  a  momentary  current  in  that  con- 
ductor, the  tele|)tiorie  h  beard  to  buzz.  This  being  bo,  the 
nuthml  of  finding  faults  by  the  ap|iaratu>  is  to  join  the 
faulty  length  nf  cable  tn  the  miins  at  otic  end  only,  and  to 
periodically  connect  the  good  main  to  earth,  say,  ouch  half- 
minute.  A  current  now  flows  from  the  network,  along 
bhe  faulty  cable  to  tbe  fault,  and  back  by  earth  on  each 
momentary  earthing  of  the  good  main.  The  straight 
length  of  inductor  wire  is  laid  parallel  to  the  faulty  cable 
at  tbe  end  where  the  latter  ia  connected  to  the  mains.  On 
SKb  momentary  earthing,  the  earth-aeeking  current  causee 
a  rustle  in  ths  telephone,  and  if  the  20fL  induciu);  length 
bn  carried  along,  it  is  obvious  that  when  the  fault  is  passed, 
the  noise  ceases.  By  practice,  the  fault  can  be  located  to 
about  a  yard  with  this  apparatus,  aiul  the  only  thing  left 
to  do  ia  to  dig  up  the  ground  and  ropair  the  faulty  con- 
ductor. Of  course,  this  use  of  the  telephone  also  applies 
to  tbe  case  of  a  fault  in  a  feeder  composed  of  a  mile  of 
armoured  cable  with  no  joints,  aud  this  method  of  working 
would,  in  such  a  case,  save  great  expense.  Also  in  a  cod> 
«eiitric  system  the  compass  would  find  a  fault  (or  short* 
circuit)  with  ease,  wbeio  every  other  method  involves  groat 
trouble  and  c<ist.  The  current  in  such  a  case  would  alTect 
tbe  needle,  because  the  outer  conductor  being  earthed  (or 
easily  made  so),  the  curreot  in  the  inner  conductor  will  be 
much  the  strooger.as  it  has  only  one  path  open  to  it,  while 
that  in  tbe  outer  has  several  equally  good.  The  telephone 
would  also  be  applicable  to  tlus  c»»e,  and  tbe  silvsntago 
claimed  for  tlie  telephone  is,  of  coune,  the  method  of  using 
it  with  direct  current,  and  avoiding  all  trouble  with  motor- 
ecnorators,  ek.,  on  the  streets,  as  wnen  the  alternate  current 
K  yiplicd  tor  the  «me  end. 

The  appliances  used  for  fault  det«olion  are,  as  appears, 
neither  complicated  nor  expensive.  Tbe  compass  shows 
direction  and,  roughly,  strength  of  current,  but  must  be 
applied  very  close  to  the  conductor.  The  telephone  shows 
existence  of  curreot,  but  not  direction,  and  may  he  5[t. 
away  from  the  conductor.  The  sensitiveness  ol  thene  is 
such  that  faults  under  10  ohms  resistance  can  bo  found  ; 
this  seiiaitivenesa  could  be  increased,  but  probably  increased 
dixturbance  from  the  othei  mains  would  cause  confusion, 
and  a  fault  ol  greater  insulation  than  10  ohms  can  safely 
be  left  alone,  u  it  will  very  soon  get  either  worse  or 
better. 

Using  these  methods  mid  ap^iaratus,  no  diffienlty  has 
been  experienced  iu  keeping  the  mains  at  Glasgow  free  of 
permanent  earths,  and  we  consider  that  these  embo<ly  all 
that  ia  necessary  for  the  keeping  of  a  three-wire  system  of 
mains  cleai  of  leakage  and  its  attendant  evils, 


IRREGULARITIES  IN    ALTERNATE  -  CURRENT 
CURVES.* 

BV  )-HKI)KKiCK  BKIISI-L,  K.  it.    UlLLKR,  AND    0.     F.  WACNBR. 

Cnrves  of  a  more  or  lees  sinusoidal  nature  are  commonly 
^plotted  to  represent  tbe  instantaneous  values  of  an  altrr- 
[pating  current,  and  various  conclusions  are  drawn  from 
ftheir  formi  and  relative   positions.      For  any  perfectly 

Smmetrieal  generator  Llie  curves  for  successive  periods  are 
e  same,  both  in  abape  and  size,  but  decided  differences 
iBiay  exist  between  tbe  successive  portions  of  the  cuives 
[for  machines  which  are  not  symmetrical.  Id  the  larger 
rmachince  this  difference  is  not  likely  to  exceed  1  or  2  pur 
leent.,  not  introducing  serious  error  into  tbe  mean  resuUs, 
Rlilthoiigh  occasionally  a  greater  diffrmncc  mny  be  found. 
(In  <he  smaller  machines,  liowuvcr,  the  iiintintanenus  curve* 

*  A  fio\<t  [«»il  b«fot«  llio  Mnitison  iii^oiinK  of  the  Aroorican 
FAMCMtiatMo  fei  the  Advaaeeraeut  of  ^jolUM,  Au^uati  IW)3. 


show  marked  irregularitie*,  m>  that  to  take  ooa  period 
typical  is  not  always  juatiKable. 
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To  investigate  this  point  experimentally.  Curves  !,  2, 
and  3  were  taken  from  three  small  eight-pule  Weatingbouse 
alternators,  showing  the  instantaneous  values  of  the  E.M.P. 
The  K.M.K.  was  measured  by  means  of  a  Thomson  multi- 
cellular voltmiiter  connected  around  one  of  two  incandee- 
cent  lam[)S  connected  in  series  across  the  terminals  of  the 
machine,  the  whole  E.M.F.  being  readily  found  by  a  proper 
calibration.  The  instantaneous  reading  was  obtained  by 
means  of  a.  revolving  contact-maker  on  the  abaft  wbicn 
made  the  contact  at  a  definite  point  in  the  revolution  of 
the  armature,  as  indicated  by  a  gTaduat«d  disc.  Tbe  thi«e 
machines  from  which  Curves  1,  2,  and  3  were  taken  were 


apgiarently  alike  in  all  respects.  An  inspection  of  the 
iiccompanying  figures  shows  a  decided  difference  in  tbe 
curves  from  different  machines,  and  also  differences  between 
successive  periods  ol  the  same  machine.  This  is  further 
seen  by  comparing  the  areas  of  consecutive  loops  of  tbe 
curves,  as  marked  upon  them.  The  resistance  used  was 
non-inductive,  and  whether  the  curves  represent  current  or 
li.M.F.  is  merely  a  question  of  scale.  In  any  case,  iho 
ordJnates  of  the  present  curve  represent  tbe  instantaneous 

and  the  ar6a  enclosed  by 


values  of  the  current,  i=  -~f ; 
a  I 


the  curve  iaJidl^Q — that  is,  the  area  enclosed  by  the 
current  curve  it  proportioned  to  the  (juanttty  of  electricity 
which  flowii,  and  for  a  complete  cycle  or  revolution  of  tbe 
armature  must  be  xoro,  inasmuch  as  there  is  uo  conbinual 
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flow  on«  way  or  tbe  tAbm.  LikowU«,  the  ordin%tM  of  the 
E.H.F.  curve  repressnt  tbe  inttaDtaoeoTia  values  of  the 

E.M,F.,  r=-_-,  uid  tbe  area  enclosed  is  proportional  to 

the  chuige  in  tbe  number  of  lin««  of  m»^netiialion  through 
tbe  emuture.  Eridently  the  klgebraic  «um  of  thene  areu 
must  be  zero  for  e  compfebe  cyc!e,tince  the  magneti>iition  ii 
the  eame  attbebefEinningimletid  of  ecomplete  revolution  of 
the  armature.  To  eatabli«b  this  point  ezperimea telly,  Curves 
2  and3  were  taken,  etch  for  a  complete  raTolutionof  the  arma- 
tore.  luthotecurvei.ordinatefrepresentE  M-F.,andabgcissffl 
the  |)ortion  of  the  cycle,  with  reference  to  the  |>oailion  of  the 
armature  at  which  readioRi  were  t^lceu,  T)ie  areas  of 
tbeee  ounres  were  obtained  by  a  pia(iimetcr,an<l  in  arbitrary 
UDJte  are : 

. — Areas.  Curre  N«.  2 —  — Ahm.  Cior»8  No.  3 — . 

Po^Uve.  NetcaUte.  PonUte.  Kwatire. 

3-71     ,..„ S8l     8'«1      3  50 

81»    3-M    »-n     3-47 

>■»    438    9<08     ^ 3  60 

S-ae    . — 3-2J    ,.„.      $-57     SCT 


U-S3 


l*U 


MSS  UK 

Total  -  SO  Total  -  -01 

Althoiiffh,  sflfwately,  tlia  positive  and  negative  areas 
widely  diner,  the  sum  uf  tbe  positive  and  neitative  areas 
are  very  nearly  equal,  thus  experimentally  establishing  the 
conclusion  reached  above. 


CORRESPONDENCE. 

"One man'!  word  1b  t»i]  Tiun'4  *ror>1, 


^^^^        THE  INSTITUTION  COUNCIL. 

H  Tbe  followinK  letter  was  faiued  from  the  offices  of  the 
H  National  Telephone  Comjiany,  Titmited,  to  the  compaiiy's 
W  employes  and  other*  hapiMining  to  be  members  and 
aModates  of  the  Institution  of  Electrical  Engineers.  Tbe 
BUgf^estion  did  not  apparently  meet  with  acceptance,  since 
the  nominee  was  not  elected— a  result  not  to  be  roKrelted, 
for  the  proceeding  was  in  unquestionable  bad  taste,  and  the 
interference  of  a  commercial  company  in  the  affairs  of  a 
technical  institution  is  scarcely  to  be  cncouragod.  Tbe 
letter  is  as  follows  ; 

"  Nattooal  Telephone  Company,  Limited, 

"  London,  E.C.,  December  8,  1893. 

"Dear  Sir, — You  will  probably  have  noticed  that  tele- 
graph and  telephone  interests  api)ear  to  have  been  over 
looked  in  tbe  preparation  of  tbe  Council  list  for  next  year. 
There  is  a  strong  feeling  among  telegraph  and  telephone 
men  that  they  should  be  represented  in  the  Council  of  the 
Institution.  May  I  therefore  suggest  that  the  name  of  Mr. 
Dane  Sinclair  might  very  properly  and  usefully  be  substi- 
tuted for  one  of  tbe  four  name*  suggested  by  the  Council, 
at  Mr.  Sinclair  is  an  olJ  telegraph  man.  and  now  engiiieer- 
in-ohief  to  tbe  National  Telephone  Com[)any,  Limited. 
Should  this  meet  with  your  approval,  perhaps  you  will 
Ifindlv  use  your  influence  io  this  directioo  amongst  your 
friends. 

"Trusting  you  will  pardon  the  suggestion,  I  am,  yours 
faithfully,  "Thomas  Fun'omtR." 


I 


SHUNTS. 


Sib,— Tbe  plaint  of  "  H.  L. "  has  aroused  my  sym|)athy. 

His  case  is  undoubtedly  a  sad  one,  but  tbe  conluiion,  or, 

to  quot«  bis  owu  words,  the  "  fool's  pandise,"  in  which  he 

finds  himself  is  possibly  due  to  two  causes — t.t. : 

^    fl)  The  rule  of  thumb  methods  of  old  eloctriciaos ;   and 

■   (3)  Bule  of  thumb  methods  of  modem  engineers. 

^  The  word  "  shunt "  bad,  of  course,  its  origin  in  railway 

work,  and  30  or  40  years  aico  sufficiently  expressed  tbe 

effect  of  introducing  into  an  electri'ial  circuit  another  circuit 

of  lesser  resistance.     The  phrase   wu   familiar  to  all,  and 

wbile  there   was  and   is  a  dilferonce  between    a  railway 

shunt  (or,  more  properly,  branch   line)  and  a  shunt  eleC' 

trical,  the  effect  of  both  was  apparently  the  same,  and    the 

OompariiOD  sufficed  at  that  time  for  all   practical  purjioses. 

Culley  and  tJie  majority  of  bis  contemp-nrariei  taught  that 

sbnnt  ditvricd  current,  as  a  rough  rule  to  go  oy,  but 


they  must  have  known  better,  and  I  should  be  greatly 

surprised  to  bear  that  any  f>ractical  electmisn  ever  really 

credited  so  obvious  an  absiinlity. 

The  question  seems  to  me  to  be  whether  E  is  or  is  not 

E 
cunstant.      C  —  ^  ,  so  that  whatever  changes  are  made  in 
K 

R  no  difference  should  bo  made  in  E,  which  it  by  implica- 
tion unalterable.  Let  us  see  what  Kempe  says :  "If  we 
call  G  the  currunt  passing  through  tbe  galvanometer  with- 
out a  shunt,  then,  on  introducing  the  shunt,  C  will  divide 
between  the  two  resistances,  the  greater  ))OTtion  of  the 
cuirent  going  through  the  smaller  resistance,  and  the 
smaller  iioninn  through  the  gruater."  This  clearly  |>oints 
to  divnting  or  shunting  C,  but  not  to  altering  E.  But  bo 
also  says  :  "  the  current  which  would  flow  through  the 
galvanomotur  when   the  lihiint   was    removed  would   be 

S . times  tbestreneth  of  the  currentwhich 

shunt 

flows  when  the  shunt  is  inserted.    If  itretijA  in  this  case 

mean*  intensity,  it  fnllows  that  E  is  alterable  ;  if  it  does  not 

mean  intensity,  it  must  at  all  events  be  due  to  alteration  of 

pressure.     Again,  he  sayt  that  the  action  of  a  shunt  is  to 

rtdiuf  tbe  total  resistance  in  the   battery  circuit,  and  so 

incTiase    the  strength  of    the  current  passing  out  of  tbe 

battery.     He  says,  in  fact,  that  if  we  reduce  K  we  inoreaae 

the  strength  of  C 

"  If  we  employ  very  high  resistances,"  says  Kemps,  "  to 

measure  a  low  resistance,  a  considerable  alteration  in  tbe 

former  would  produce  very  little  alteration  in  the  cumnt 

flowing  through  tbe  galvanometer,  fur  the  E.M.F.  bang  eon- 

itanl,"  etc.   The  italics  are  my  own.    Here  we  have  a  direct 

atatemont^and  it  has  also  been  made  by  other  wntcrs^to 

tbo  e<ITect  that  E  is  unalterable,  or,  at  all  events,  is  unalt«red, 

whereas  we  know  that  it  must  be  alterable,  and  u  altered. 

Ohm's  law  is  inflexible.   If  it  can  be  applied  to  one  circuit,  it 

can  be  applied  to  a  thousand  circuits.   It  is  either  correct  or 

incorrect ;  and  t(  we  are  to  believe  that  E  is  constant,  why 

the  formula  E  ^  0  R  ? 

By  C  =  -g^  we  see  that  C  is  variable ;  by  E  «  C  K  we  see 

E 

that  the  resultant  E  is  variable ;  and  by  R  =  -^we  see  that 

R  is  variable,  but  C  would  not  be  variable  in  a  branch  if  E  were 
constant.  Letus,  however,  suppoBe,for  the  sake  of  argument, 
that  E  is  eonfUtnt,  but  let  us  call  it  pTt^-fure.  If  the  pressure 
in  a  circuit  were  constant,  a  thousand  shunts  might  be 
introduced  without  the  slightest  eSect ;  the  preieure  would 
be  as  great  on  the  galvanometer  coils  with  as  without  tbe 
shunts.  It  is  absurd  to  say  that  if  the  bead  of  water 
in  a  vessel  remained  absolutely  constant,  the  pressure 
exerted  by  it  could  be  atfecled  by  a  multipltcatiou  of 
channels,  and  it  is  equally  absurd  to  propound  the  theory 
that  electrical  pressure  being  constant  tbe  multipli- 
cation of  circuits  can  have  any  effect  upon  the  cur- 
rent flowing  in  tbe  original  circuit.  It  it  vary  convenient 
to  contiderE  a»a  fixed  quantity,  but  it  does  not  follow  that 
because  it  is  convenient  it  is  correct.  It  would  be  equally 
simple  to  consider  C  as  a  fixed  quantity  and  deal  only  with 
the  changes  produced  in  E,  but,  as  a  matter  of  fact,  R  most 
vary  both  of  them,  and  any  altei^tion  in  tbe  eooductivity 
or  resislance  of  a  simple  or  compound  circuit  must  produce 
a  difTere^ice  in  pressure,  and  a  consequent  difference  in  the 
current  flowing.  Shunts,  derived  circuits,  and  pamllel 
circuits,  are  all  methods  of  relieving  pressure.  In  other 
words,  reducing  R  increases  0,  but  increases  it  by  opening 
tbe  Hood  gates,  and  at  the  same  time  decreasing  the 
head  of  pressure  which  had  been  acting  upon  them.  The 
word  "  shunt "  is  in  itself  a  misnomer.  It  should  be  called 
a,  "  relief,"  or  "  sluice,"  or  some  other  word  which  would 
more  accurately  express  the  theoretical  effect  of  its  action. 
I  will  conclude  with  another  example  from  Kempe. 
Speaking  of  tbe  joint  refinance  of  two  or  more  parallel 
circuits,  be  says:  "Two  wires  of  equal  conductivities, 
when  joined  parallel  to  one  another,  will  evidently 
conduct  twice  as  well  as  one  of  them  ;  and  in  a  like 
manner,  tAr<w  trires  will  conduct  tkm  times  a*  well 
as  one.  Similarly,  two  wires,  one  of  wbicb  has  a  condnc- 
tivity  of  2,  will,  when  combined  with  one  which  has  a 
vonauclirity  of  1,  produce  a  conductivity  of  S  -f  1  w 


3.  .  .  .  Applying  the  foregoing  law,  the  resistance 
botwcon  the  torminalc  of  the  galvanometer  before  the 
introduction  of  tbe  shttot  being  G,  that  on  the  introduction 

of  the  shunt  will  be  Jr.  ?    "     Where,   Mr.   Editor,   doei 

G+S 
the  tplitting  come  in  faure  ?  There  i*  airoplj'  a  \nTff!  incresse 
of  area  and  conductivity  dii«  to  the  introduction  nf  the 
■hunt.  No  splitting  on  take  pUco,  and  no  chunge  can  he 
prcxlueed  In  the  current  flowing  through  tbe  galvanometer, 
unless  the  pressure  is  reliev«d. — Yours,  etc,, 

81DKLIOBT. 

Sir, — Perhaps  I  can  sAsiat  your  correspondent  "  H.  L." 
The  point  that  is  omitted  in  tbe  explunation  of  tlio  action 
of  shunts  applied  to  gaWanomel^'rs  is  that  the  E.M.F.  at 
the  terminal*  of  the  galvanometer  is  lowered  by  the 
paatiage  ol  current  which  passes  throui^b  the  shunt,  by 
reason  of  the  charge  made  upon  tbe  initial  E.M.F.  for  tbe 
passage  of  thecurrent  through  the  generator,  whatever  it  may 
be,  and  the  wires  and  other  apparatus  through  which  the 
current  may  paea  on  its  way  to  the  generator.  If,  to  take 
a  simple  case,  a  cell  or  a  number  of  celU  of  a  given  -battery 
are  connected  directly  to  the  terminitls  o(  a  high-res isUnce 
galvanometer,  tbe  E.M.F.  present  at  the  terminals  of  ibe 
galvanomelei'  is  very  nearly  tbu  full  E  M.F.  o(  the  buttery 
at  the  moment,  becauito  tbe  current  (tascing  in  tbe  circuit 
and  through  the  battery  itself  is  very  small,  and  therefore 
the  charge  for  its  pas«Ak;e,  calculated  from  the  formula 
£  =  C  R,  is  also  very  small :  E,  in  this  case,  being  the  fall 
of  E.M.F.  from  the  total  E.M.F.  generated  in  the  battery ; 
C,  tbe  current  pasainf;  in  tbe  circuit;  and  K,  tbe  resislince 
of  the  battery  and  connecting  wires.  When  a  shunt  is 
added,  the  factor  G  immediately  increases,  tiecause  the  total 
resistance  of  tbe  circuit  hat  decreased  in  proportion  to  tbe 
^welibnown  law  of  derived  circuits.  C  being  increased,  E, 
the  charge  for  tha  passage  of  C  through  the  resistance 
offered  by  the  battery  and  connections,  is  also  increased, 
and  so  Uie  E.M.F.  at  the  terminals  of  the  galvanometer 
is  decreased,  and,  of  course,  with  it  tbe  current  passing 
througb  tbe  galvanometer  coils. 

When  a  shunt  of  very  low  resistance  ti  applied  to  the 
galvftoometer,  prsctically  nn  current  passes  through  its 
coUa,  because  the  E.M.F.  at  its  Urminais  is  reduced  to  nil. 
Wherever  this  reasoning  does  not  bold  good,  no  shunting, 
in  tlie  sense  that  is  usually  understood,  takes  place.  Thus, 
with  a  shunt-wound  dynamo,  tbe  current  passing  in  tbe 
shunt  coils  decreases  as  more  current  passes  into  the  external 
circuit,  not  bucause  of  the  lower  resistance  of  this  outer 
circuit,  but  because  the  E.M.F-  at  the  terminals  of  the 
shunt  ceils  is  lowered,  owing  to  the  charge  on  the  initial 
E.M.F.  for  tbe  passage  of  the  increased  current  through  the 
armature  calls. 

Where  tbe  E.M.F.  is  oiaintaineil  constant  at  the  terminals 
of  the  dynamo  as  by  tbe  addition  of  the  main  coils,  the 
ant  in  the  abunl  actually  increases  as  the  current 
ng  in  the  outer  circuit  increases,  where  tbe  shunt 
coila  are  connected  to  the  brushes. ~ Yours,  etc., 

Cardiff  Electrical  Works.  Svdnbv  F.  Wai-kkr. 

[We  do  not  ibiok  our  Gorrespoudent "  H.  L.  "  h  quite  su 
puxxled  as  he  makes  out  to  be,  but  Is  rather  on  the  growl 
at  the  time  wasted  in  reading  and  bearing  explanations 
that  are  false,  and  desirous  of  knowing  what  text-book  will 
give  him  correct  information.  Of  course.  Mr.  Watkor  fully 
umlorstands  that  not  one  per  thousand  of  students  realises 
thatbissbunt  to  his  galvanometer  is  not  merely  a  by-path— 
or  a  diversion.  Unfortunately,  the  books  tell  him  it  is 
when  it  is  not.  Mr,  Walker  sees  "  H.  L.'a  "  point,  while  a 
;eo&t«mporary,  sotting  itself  up  as  a  caustic,  really  a  flippant, 
,erilie,  aoes  not.  Thia  contemj)orary  always  reminds  ui  of 
certain  squire  wboee  meatal  imbecility  was  only  equalled 
[hy  his  unparalleled  coneeit,  to  whom  a  critic  xuguustcd  a  sub- 
eataneous  injection  of  a  concentrated  essence  of  brains  as  a 
medlcfns  much  to  be  desired. — E».  E.  E.] 

NOZZLES  USED  IN  FORCED  DRAUGHT, 

Snt, — A  month   or   two    since   many   of   the    technical 

I  journals,  under  the  heading  of  "  Duplex  NozEles,"  published 

,  eeruiu  disparaffing  atatements  as  to  the  sUtus  of  an  old  and 

tried  friend — vil,  the  solid,  simple,  or  central  steam-jet  as 


applied  to  blowing  purposes.     Aa  strong  conservatives  in 
this  matter,  we  ask  you  to  allow  us  to  reply  on  the  other  side. 

Sir  Wm.  Siemens  was,  we  believe,  one  of  the  first  to 
claim  higher  efficiency  for  the  annular  over  the  central 
or  solid  atoam-jot  for  blowing  purposes.  We  had,  how- 
ever, supposed  that  no  one  iu  these  days  who  had  given 
the  subject  any  practical  consideration  would  now  support 
the  proposition.  It  should,  however,  be  noticed  in  the  first 
place  that  a  nominally  annular  jet  is  not  really  so  unless 
the  air.  or  whatever  other  fluid  is  to  be  propelled,  is 
admitted  into  the  annulus  through  the  centre,  as  in  the 
blowers  designed  by  Sir  Wm.  Siemens.  In  the  duplex 
nozKle  referred  to  above  not  only  is  no  provision  made  for 
admitting  uir  inside  the  annulus,  but  the  annular  jet  itself 
acts  aa  a  shield  to  prevent  access  of  air  to  the  central 
or  solid  jet.  This  explains  the  advantage  of  the  inter- 
rupted annulus  of  the  duplex  nozzle,  the  three  or  four  jets 
in  the  ring  allowing  access  of  air  to  the  central  jet  as  well 
as  all  round  themselves.  We  have  made  the  subject  of 
jet  blowers  a  special  study  for  tbe  last  10  years,  and  with 
respect  to  the  form  of  noszle  have  come  to  the  definite  con- 
clusion that  tbe  central  or  solid  jet  is  tbe  most  efficient  for 
all  ordinary  purposes,  and  that  any  departure  from  this 
not  only  increases  tbe  first  cost  and  adds  useless  complica- 
tions, but  actually  detracts  from  the  efliciency. 

Having  these  very  decided  opinions,  we  were  rather  sur- 
prised at  the  prominent  position  given  in  tbe  technical  Press 
to  the  alleged  advantages  claimed  for  the  duplex  nozzle. 
To  leave  no  room  for  doubt,  we  obtained  one  of  the  duplex 
noEzIes  (as  well  as  the  combining  tube  supplied  with  it) 
and  conducted  a  series  of  tests  with  it,  the  results  of  which 
we  give  below.  The  nozzle  has  a  central  jet  ^'jin.  diameter, 
and  three  jets  in  a  ring  surrounding  the  central  jet  and 
having  a  variable  opening,  the  full  maximum  area  being 
equal  to  that  of  a  solid  jet  ol  upwards  of  7mm.  diameter. 
Tbe  duplex  nozzle  was  regulated  so  as  to  give  the  same 
effect  as  a  solid  central  jet  of  4mm.  diameter,  which  is 
considerably  larger  than  our  average  sir.o,  Tbe  size  of 
nozzle — viz.,  4mm. — was  taken  as  a  standard  for  com- 
parison as  being  the  size  of  nozzle  in  tbe  third  type  of 
blower  referred  to  later  on.  Tbe  position  of  the  regu- 
lating screw  in  the  duplex  nozzle  was  found  after 
making  several  tests  with  various  forms  and  sizes 
of  combining  tubes  tnvtng  equal  volumes  of  outlet  air 
at  equal  piossures.  The  air  pressures  tested  were  gin. 
water  column,  which  may  ba  taken  a*  a  normal  ashpit 
pressure,  lin.  water,  and  2in.  water.  To  arrive  at  ine 
proportional  efficiency  of  tbe  nozzles,  an  air-receiver  of  a 
certain  capacity  waa  filled  with  cold  dry  air  at  201b.  pres- 
sure above  the  atmosphere,  and  emptied  first  through  the 
duplex  noette,  with  tbe  regulator  in  tbe  proper  position, 
and  then  through  the  simple  nozzle.  This  was  repeated 
several  times,  and  it  was  found  that  tbe  duplex  nozzle 
reduced  the  pressure  from  201b.  to  31b.  in  26  seconds, 
whereas  the  simple  nozzle,  giving  the  same  effect,  required 
45  seconds.  In  other  wonls,  the  duplex  nozzle  to  give 
equal  effect,  required  80  per  cent,  more  steam  than  the 
simple  central  nozzle. 

We  presume,  however,  that  the  efficiency  of  the  nozzle 
as  such  is  of  secondary  consideration,  and  that  the  really 
interesting  question  is  as  to  tbe  relative  efficiency  of  the 
complete  blowers.  To  ascertain  thia  a  scries  of  experiments 
were  made  with  the  duplex  nozzle  and  tbe  combining  tube 
supplied  with  it,  with  our  own  blowers  of  various  sizes,  and 
with  a  third  form  of  blower  which  has  recently  been  «n 
evidence.  The  air  pressures  tested  with  were  as  mentioned 
above,  Jin.,  lin.,  and  2in.  water  column,  the  corresponding 
steam  pressures  being  161b.,  421b.,  and  701b.  above  tha 
atmosphere. 

The  net  result  of  the  series  of  experiments  is  to  show 
that  to  do  a  given  quantity  of  work,  where  our  blower 
required  a  unit  weight  of  steam,  say  UK,  the  duplex 
arrangement  used  between  Hib.  and  SJlb.,  and  the  third 
form  of  blower  from  31b.  to  ijlb. 

As  tbe  question  of  forced  or  assisted  draught  is  con- 
tinuously coming  more  to  tbe  front,  and  sa  the  steam-jet 
oilers  the  simplest  and,  for  the  roost  purposes,  the  best 
form  of  blower,  we  think  the  figures  given  above  should  be 
of  inter«st  to  many  of  your  leaidera. — Yours,  etc.. 
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AdvtrtittmerUs  Amid  be  addressed  In  the  I'uhlixher,  tSP-HO 
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THE  INSTITUTION. 

The  umnal  meeting  of  the  Instittition  last  week 
brought  out  two  questions  which  seem  to  be  afntattng 
the  minds  of  some  of  the  niemberB.  Oue  of  the«u 
relates  to  the  constitntiou  of  the  Council,  the  other 
to  the  work  of  the  lustitution.  The  latter  is  the 
easier  to  deal  with.  When  the  Fresideat  stated  that 
the  report  was  open  to  disouBsiOD,  and  invited  the 
members  to  criticise,  one  member  rose  up  to  com- 
plain that  the  Institution  ought  to,  but  did  not, 
interfere  in  the  purely  commercial  qaestifHi  of 
competitive  prices  in  wiring.  We  cannot  »«>■ 
we  wero  surprised  at  the  member's  complaint, 
because  some  undoubtedly  hold  that  the  Institution 
should  not  only  regulate  prices,  but  find  work  for 
particular  firms  on  their  own  termn.  Perhaps  the 
grumblers  would  like  a  little  financial  assistance  as 
wull,  luid  for  that  purpoHC  desire  the  run  of  the 
IiiHtitation's  bank-book.  How  any  reasonable  mau 
cat!  expect  an  institution  of  the  position  of  the 
Electrical  Engineers  to  interfere  in  purely  trade 
matters  is  beyond  comprehension.  Was  not  a 
special  branch  of  the  London  Chamber  of  Commerce 
foimded  in  order  to  discuss  thew)  trade  difficulties, 
and  if  so,  why  has  not  the  member  desirous  of 
mooting  the  subject  brought  it  before  the  tribunal 
formed  for  the  very  purpose  of  considering,  among 
other  thingH,  the  amenities  of  competition?  If 
the  various  firms  will  cut  each  other's  throats,  that 
fact  calls  for  no  interference  ^om  the  Institution, 
but  should  be  rather  a  matter  for  congratulation,  in 
that,  having  got  rid  of  a  number  of  unbusinesslike 
men,  the  probability  would  be  to  create  a  better 
race  of  business  men.  The  simple  remedy  for 
cutting  prices  is  to  leave  such  jobs  severely  aloue, 
If  the  prices  arc  really  too  low,  the  firms  engaged  in 
the  practice  must  come  to  on  end,  and  will  come 
the  sooner  if  their  prices  and  bad  workmanship  are 
allowed  full  effect.  However  great  our  sympathy 
for  those  who  would  do  good  vrork  at  a  proper 
cost,  wc  cannot  see  how  any  institution  or 
chamber  of  commerce  can  really  prevent  "cutting 
prices."  The  olden  days  of  guilcU  are  aboUshed,  and 
now  there  exists  nothing  but  a  desire  of  keeping  out 
of  the  bankruptcy  court  to  keep  up  proper  pric«s. 
At  any  rate,  tlie  Institution  has  nothing  to  do  in  the 
matter,  aud  the  question  was  hardly  one  that  the 
Institution  could  notice.  It  seems  very  bard  for 
firms  who  want  to  do  good  work  that  they  are  kept 
out  because  of  firms  who  must  intentionally  tender 
at  prices  that  prevent  good  materials  or  workman- 
ship being  used. 

The  composition  of  the  Oounoil  is  another  matter, 
and  legitimately  brought  forward.  Ko  doubt  it  is 
an  honour  to  be  proposed  on  that  body,  and  as  far 
as  possible  each  branch  of  the  profe«sioii  should  bo 
represented  thereon,  and  for  our  part  we  think  moet 
branches  are  so  represented.  It  is  not  so  many 
years  ago  that  we  had  to  urge  the  claims  of  others 
than  telegraphists,  and  according  to  the  critics  the 
pendulum  has  swung  too  far,  leaving  "  old-timers" 
and  telephonists  out  m  thi3  cold.  As  for  the  latter, 
they  scarcely  deserve  representation.  They  have 
added  little  or  nothing  to  scientific  or  practical 
literature  through  the  pages  of  the  Proceedings— 
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and  dumb  animals  are  not  wanted  in  tlie  Instt- 
tation.  We  bare  enough  drooes  as  it  is ;  so 
that  the  oatgoing  Council  is  amply  juslified 
in  not  placing  a.  representative  drone  upon  its 
house  list.  The  President,  in  answer  to  a  qnoB- 
tiou,  referred  to  the  difficulty  of  getting  papers,  and 
DO  doubt  the  Council  does  and  must  lean  upon  those 
sections  of  the  members  which  provide  papers,  and 
these  sections  thus  obtain  larger  representation 
than  other  sections  like.  Why  not  suggest  an 
intellectoal  uprising  amongst  the  telephonists  and 
tfllegnphists?  (Send  iu  a  few  good  papers,  show  you 
do  belong  to  the  profession,  and  because  of  such 
activity  demand  representation.  Vou  will  surely 
get  it  i  but  to  ask  proportional  representation,  and 
not  to  give  assistance  in  carrying  on  the  work  of  the 
Institution,  is  a  little  too  much. 


OBITUAST. 


THE  LATE  WILUAM  HUBERT  PARKER. 

It  i*  with  ersftt  regret  we  bave  to  reconl  the  death  of 
William  Hubert  Parker,  who  was  for  many  years  our 
esteemed  colleague,  Mr.  W.  H.  Parker  w&i  the  son  of  the 
liov.  J.  Pirker,  and  belonged  to  one  of  the  beatktiown 
Worcesterahire  (amtliet.  He  was  educaleil  at  BradSelO 
College,  aflerwarda  at  the  School  of  Tule^a[>hy,  und 
entering  the  Eutern  Telegraph  Company's  Mirvtcu  be 
■pent  a  probationary  period  at  Potthcurnow.  Stib^c. 
quently  coming  to  Tyon^lon  be  became  aMietanC  editor 
of    the    Contract    Jmirnat,    and    alto    aesisted     in    the 

tiroduction    of    tbia   paper.     A   Uri^e  number    of    friend« 
lave  met  bim  in  one  or  other  of  iheae  capacities,  and 
thoee  who  were  intimaiely  acquainlad  wllh  him  knew  bim 
to  be  one  of  the  most  able,  |)aiiiHUkinK.  and  coniciencioutt 
of  literary  men.     He  endeared  bim.iulf  to  thoec  ho  met, 
Land  hia  lots  vill  long  be  felt,  not  only  by  hit  own  family, 
Ibut  by  a  wide  circle  of  sorrowing  frienda.     Mr,  Parker  has 
I  had  a  lengthy  illneii*,  and  earlier  in  Ihc  yc.ir  took  a  voyage 
to  Tasmania,  but  with  little  benefit.      On   returning,  he 
gradually  became  weaker,  and  died  on  Monday  laet. 


WOODHOUSE  AND  RAWSON. 

The  summary  of  the  itatemeuL  of  affairs  on  May  17, 

k  1893,  the  date  of  the  winding-up  order,  and   tbo  othcial 

robsBrTalioDe  thereon  are  now  m   the  bands  of  crclilom. 

This  aummaiy  reaches  to  nearly  21  page*  of  cloiinly-iiriiitoil 

matter,   with    tabular  staiementa    throughout,  and  is    n 

atatement  which  fully  bean  out  all  our  criticiims  about 

this  Comjiaiiv's  affairs.     A  close  attention  to  lhi«  summary 

will   show    uiat   the   Com^ianv     nover    had   a   chance    of 

sac«eBi,and  was  cairied  on  in  a  most  irrotiular  manner. 

It  would  be  a  disgrace  to  commercial  enterprise  if  the  men 

who  had  the  control  o(  this  business  were  ever  permitted  to 

run  aaotber  commercial  concei'n.      Vive  companies  were 

originally  amalgamated.    Into  the  history  of  these  we  need 

not  enter.     Wo  would   like,  however,  to  point  out  that  in 

the  course  of  time  no  less  than  11  [leoplu  were  ctinnocted 

with  the  directorate,  of  which  number,  from  the  Uiblu  on 

pags  3,  we  should  gather  that  three  never  iiualilicd  for  the 

position,  and  aa  they  never  received  aoy  directors'  fuos, 

there  is  nothiiig  more  to  be  said  with  regard  to  them.  Of  the 

ethers,  Sir  John  Stokes  had  51  ordinary  share*,  and  received 

over  £69i  io  dtreutor's  lees  ;  Sir  Rawson  W.  Rawson  had 

70  ordinary  shares,  and  received  £1,493  odd  in  director's 

fees;  Sir  Edwd.  'niorntoo  had  SO  ordinary  shares,  and 

received  £241   in  director's  (ooR.      These  are   no  doubt 

all  eatimable  gentlemen,   but  no  ono,  reading   from  what 

has  eince  transpired,  can  for  a  moment  doubt  But  tbal  they 

were  figureheads  upon  the  Board,  and  we  may  assume  the 

mana^ng  director  and   the    board   of  directors    for   all 

pnubcal  purp-jses  was  Mr.  F.  L.  Itawsou. 
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The  summary  refers  to  the  original  prospectus  and  the 
subsequent  pniBpecttnos  which  were  from  time  to  timo 
issued.     We  may  luote  the  following  paragraphs  : 

"  The  official  receiver  tias  examined  the  profit  and  loss 
account  of  Woodbouse  and  Rawson,  Limited,  on  which  a 
profit  of  £21,440  is  represented  to  bave  been  made  for  the 
year  ending  June  30,  186S,  and  discovers  that  a  Urge 
portion  of  the  profit  arose  by  reason  of  the  assumed  value 
of  varioui  interests  in  other  compsnies.  So  doubtful  was 
the  real  profit  that  the  auditors  prepared  a  special  report, 
the  concluding  pirai;;raph  of  which  ia  as  follows :  '  The 
accounts  are  iu  accordance  witb  the  books  of  the  Comnany, 
but  it  it  obviously  impossible  (or  us  to  be  resiMnsible  for 
the  net  profit,  having  regard  to  the  nature  of  the  assets 
and  thi!  Company's  interest  in  many  trading  concerns  not 
yet  fully  developed,  and  without  Stock  Exchange  quota- 
tions of  their  sbares.' 

"  A  balance-sbeel  of  Woodhouse  and  Rawson,  liimited, 
as  at  June  30,  1889,  and  a  profit  and  loss  account  for  the 
year  ending  that  date,  were  duly  prepared,  the  lattei' 
showing  an  apjiarerit  profit  of  £78,222.  3s.  6d.  The 
auditors  do  not  appear  to  have  been  instructed  to  examine 
it  unlii  May  of  the  succeeding  year;  their  re|}ort  is  dated 
June  26,  1800,  and  tbu  official  receiver  gathers  therefrom 
that  very  grave  doubts  existed  in  their  minds  as  to  the 
reality  of  the  [)roGte,  having  regard  to  the  sources  (similar 
to  those  of  the  previous  year)  from  which  such  profits 
were  represented  to  be  drawn. 

"  Tho  official  receiver  baa  not  seen  the  accounts  In  the 
]ii[uiJation  of  Woodhouse  and  Hawsoti,  Iiimiied  (which 
commenced  in  September,  1889),  and  coiiieqiiu(iT.ly  bn*  ut 
|>resent  no  means  of  informing  himself  precisely  to  what 
extent  the  «aid  profits  have  been  reiilisec],  but  he  bolievet 
it  is  the  fact  that  a  largo  portion  nf  them  was  illu«ory,  and  it 
may  be  necessiiry  hereafter  to  apply  for  an  inspection  of 
the  said  accounts.  In  this  connection  Mr.  F.  L.  Rawson 
states  that,  although  certain  of  the  items  treated  as  profit 
were  not  Hubscfpiently  reaUse'),  tbe  liquidators,  an  the  other 
band,  received  considerably  more  for  their  interest  in  the 
Eimore  comjtanies  than  wai*  taken  credit  for. 

"  The  businesses  were  taken  over  aa  from  the  let  July, 
18j39  ;  Woodhouse  and  Kawson,  Ijimituil  (of  which  company 
ifae  then  directors  and  subsequent  liquidators  are  stated  to 
have  been  Sir  John  Stokes,  Iv.C.B,,  Mr.  Frederick  Ashby, 
Mr.  Albert  Hoster,  Mr.  T.  II,  Lambert,  and  Mr.  F.  L. 
Itawson)  were  the  promoters,  and  it  is  said  that  there  were 
no  intermediary  vendors  or  profit*.  The  expenses  of  tbe 
promotion  and  formation  were  paid  by  Woodhouse  ami 
Rawson,  Limited,  and  are  staled  to  have  amounted  to 
about  £10,000. 

"  All  the  businesses  are  slated  by  Mr.  F.  L.  Rawaou  to 
have  been  profitable  prior  to  the  araalgamaliou,  with  the 
exception  of  tbe  Woodhouse  and  Rawson  Electric  Manu- 
facturing Company,  and  tho  Woodhouse  and  Rawson 
Electric  Contract  and  Maintenance  Company. 

"  Mr.  F.  L,  Uawsoii  was  connected  in  ibe  capocitir  of  u 
director  with  all  the  busioetaea  except  that  of  C.  L.  Baker 
and  Co.,  Limited." 

The  terms  for  which  tbe  businesses  were  acquired  are 
set  out  in  detail.  The  total  price  aa  per  agreement  was 
£269,000,  of  which  £109,778  was  in  ca«h,  and  the  balance 
in  dobcnturci  and  ordinary  and  preference  shares.  A  very 
importJint  reference  states  that  some  of  ifae  vendors'  shares 
were  subsequently  sold  at  prices  varying,  it  is  stated,  from 
par  to  £2  by  iho  persons  to  whom  thoy  were  allotted.  Tbe 
valuation  of  the  assets  taken  over  for  this  amount, 
£345,230,  but  of  ibis  no  less  a  sum  than  £159.265  was  for 
patents,  and  £97,000  for  goodwill.  The  summary  then 
goes  on  to  analyse  more  in  detail  the  various  issues  (or 
capital,  and  Labulates  five  other  businesses  which  were 
ftccjuired  at  a  purchase  price  o(  £41,000,  payable 
£19,929. 10s.  iu  ca»h,  the  real  in  debentures  and  preference 
shiires. 

Then  follovre  a  summary  of  the  various  balance  ebeets 
put  forward  by  the  said  Company,  with  an  analysis  of  these 
balance-sheets.     Of  that  lor  tho  yearending  June  30,  1890,     ^ 
the  followini;  paragraphs  on  page  11  speak*:  ■ 

"  Having  regard  to  tbe  (acts  above  mentioned,  it  will  be 
a    matter    (or   (urther    cuusideratiou :    (1)  Whether  tba 
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direoton  were  juBtified  in  UeatiDg  ceruin  of  thei6  profits 
M  earned  and  ilivisilile  inntemi  of  placing  tfaem  to  a 
BUtpetiBe   acuaiiiit,    ptinditig   the   devclnpoient    of   affairs  I 

(2)  Wbother  Mr.  F.  L.  Rnw«on  wan  ontitlod  to  be  credited 
with    ihi!   (nil    arooiint   of  jE13.775    above    mentioned  I 

(3)  Wbdthur  ibc  facta  were  fullji  before  tbe  afaareboldera 
wben  tbey  consented  to  pari,  aa  hereafter  mentioned,  nith 
the  giurHiil«Q  fund  t 

"  Aa  beating  upon  tbeae  points  it  liu  to  be  kept  in  mind 
that  tbe  Internaiiona)  Okotiite  Coro[)any  waa  only  tegietered 
in  June,  1690,  and  ita  proapecl*  could  tborefore  only  be 
coiijectuied  when  tbe  Dalaric»«heet  and  proSt  and  luH 
account  were  [wepared." 

Tbe  remarks  as  to  the  Wance  theel  for  the  year  ending 
July  31,  1891,  may  also  Ixi  quoted  in  full,  m  mjiy  aUo  the 
remarks  on  the  [irofit  and  lots  account. 

"AUUUUNTS   FOR   YkAK   ENDINO   Jt'LT    31,    1891. 

"Jl)  Balancetheet. 

"  It  will  be  obeerfed  that  during  tbia  year  tbe  dividend 
guarantee  fund  dieappeara  from  tbe  Oorojiany'!!  balance- 
sheet ;  it  bad  previously  ceased  tu  be  reprcKcnted  by  spccilic 
secuiities.  Tfaia  alteration  iraa  eflectod  ai  a  meeting  uf 
shareholders  held  on  Janiiaiy  9,  l'''9l,  when  it  was  repre- 
sented that  theCompiiny  had  attained  to  such  a  flourinbing 
state  tbut  the  rcU'niion  of  tbe  fnnd  wm  not  necessary  for 
tbe  purpnte  required,  the  prospects  as  regards  tbe  [Ktyment 
of  future  dividends  being  quiio  satisfactory.  In  considera- 
tion of  obtaining  a  settlement  at  the  time,  tbe  vendors,  who 
are  said  to  have  propoBed  this  arrauxement.  offered  to 
forego  the  purchase  money  to  tbe  extent  of  £12,000,  aiiJ 
tbe  (harehnlders,  evidently  being  aaliifled  as  to  their 
position,  Jind  fearinn  their  Inability  to  jiay  the  whole 
amount  in  cash  in  July,  1892,  ajirced  to  a  soltlcmont  on 
these  terms,  the  halancv  of  tbe  pure  base- monoy  (£63,000) 
beidjic  |aid  ai  to  £12,278  in  catb,  and  ns  to  tbo  reraaindei 
(XftO,722)  in  fij  per  cent.  dcUcnluro  utock. 

"  In  view  ot  ibo  Company's  tubsciinoot  history,  it  is  to 
bo  noted  here  that  although  tbe  dividend  guarantee  fund 
of  £75,000  was  lying  in  tbe  business  without  interest,  a 
portion  of  it  (£50,723)  under  this  arrangement  Iwcame 
immediately  chargeable  with  intereiit  at  AJ  percent.,  under 
wbicb  cin:um<tMnceii  the  rebate  of  £12,000  has  been  at 
least  a  doubtful  advantage. 

"Tbe  item  '  sundry  invoatiaentc,'  was  made  up  of  the 
following  items : 

Value  as  per 
bBlaiic«-Kh««t, 

Austrian  Elmore  (Jiarea^..,, JS,S42  10    0 

ForalKa  Elmore  (aundera*  shares   „ I2S    0    0 

Praacb  Elmore  shBrea    ^  .. 6-2&    0    0 

Austrian  Elmor«  ilebcatiiro  Block  S.'tSl     0    0 

Internsttonal  Okoniui  debentures  28,000    0    0 

,,  ordinnry  ilmrm  11,096    0    0 

„  |iro[croiicn  sliaroa &,25&    S    I) 

Ward  eioelrical  Car  Comiianr  sliares  S,OOU    0    U 

Prencli  Rlinore  dsbentuTe  stocb „.....«..,. l.OtiU    0    0 

Soclediwl  Espanola  sfaatea „..,..,......      0.699    0    0 

Epeteii)  seouriiies  ,. .:...........     35,M5    0    0 

Sbaies  in  Flivnix  Truit  Company 10.000    0    0 

Debentures  in  .T.  and  U.  ThompMm,  Limited SOQ    0    0 

"(2)  Pfvjil  and  Lom  Acamnl. 

"The  euiD  of  £i,15fi.  19s.  9d.  was  written  o&  patents. 

"  The  ■  gross  income "  includes  the  following  items  : 

"(a)  Premium  on  shares,  etc.,  £3,933. 

"(6)  A  sum  of  £14,97fi,  being  the  assumed  appreciation 
on  UwrM  in  tbe  Ph-^nis  Trust  Company.  This  latter 
company  engaged  with  Woodhouea  and  liawson  United, 
lAwiiM,  to  become  roEponsiblo  for  tbe  tlotAtion  of  the 
IVeadi  Elmore  Company,  and  afterwards  of  the  Auatro- 
Hunnrian  Elmore  Company,  and  later  the  American 
and  Caoadian  Elmore  Company.  Woodbouae  and  Itawson 
United,  Limited,  piromoleu  the  com[ianies  ;  the  Pbuintx 
TVuat  agreed  to  underwrite  tbe  sbaren,  and  was,  in  fact,  a 
oomfiany  formed  specially  to  work  in  conjunction  with 
Woodbouae  and  Rawson  United,  Limited,  in  these  matters. 
Mr.  F.  L.  Rawson  was  one  of  the  directors  of  the  Phcenix 
Trust  Company. 

"  In  order  to  secure  an  int«reet  in  tbe  profit*  of  undor- 
writing,  tbe  Company  took  25  founders'  abaree  in  tbe 


Phfcnix  TVust  Company,  for  wbich  they  paid  £25.  Wfaea 
the  profit  and  loss  account  was  made  up,  this  asset  was 
written  up  to  the  amount  of  £15,000,  and  the  baUnee  of 
£U,975  carried  into  profit  and  loss  account.  The  reasons 
(or  this  Urge  appreciation  have  been  furnished  by  Mr.  F.  L. 
Rawson  to  the  olUcial  receiver;  the  Phteniz Trust  Company 
went  into  liqnidutton  in  December,  1892.  Tbe  intereet  ot 
tbe  Company  in  the  Phn^nii  Trust  Comitany  still  stands  at 
£9,156  in  tbo  books,  now  only  estimated  lo  produce  nil. 

"(e)  £12,000,  tbo  rebate  mceivod  in  resj>ect  of  the 
repayment  of  tbe  dividend  guarantee  fund. 

"(rf)  A  sum  of  £35,145,  treated  as  profit,  on  the  pro- 
motion of  the  Epstein  Accumulator  Company,  the  whole 
ot  which  existed  merely  in  the  shape  of  securilaes  of  that 
company,  which  were  then  and  still  are,  except  as  regards 
a  trilling  amount,  unrealised.  The  position  of  tbe  Epstein 
Company  was  then  such  that  tbe  value  of  its  securities 
could  only  be  conjectured  ;  they  are  now  estimated  to  pro- 
duce £17,022.  Mr.  F.  L.  BAwson  became  a  director  of 
ibis  company,  which  bss  never  paid  any  dividends,  and  as 
to  which  some  further  information  is  given. 

"(f)  £2,000  for  services  rendered  in  the  procaolion  of 
the  Ward  Electric  Car  Company,  the  whole  of  which  was 
representeil  liy  1,000  fullypaid  £10  abarea,  represented  to 
be  of  the  value  ol  £2  each,  ot  which  750  are  now  eettmitted 
to  produce  £375. 

"(/)  A  sum  of  £1.111,  13s,  9d.  being  the  assumed 
profit  in  respect  of  tbe  receipt  from  the  Socie<lad  Etpsiiola 
of  3,233  shares,  which  the  Company  valued  at  £3  per 
share,  in  settlement  of  a  debt  for  work  done,  etc.,  of  which 
the  prime  cost  was  £8.587  Qe.  3d.  (invoiced  at  £9,599). 
As  will  be  observed  hereafter,  these  shares  are  now  eati- 
mated  to  iiroduce  £1.616. 

"  (g)  A  sum  of  £2,640,  being  an  assumed  pro&t  in 
respect  of  certain  aasnU  acquired  from  Messrs.  King, 
Masterman,  and  Terry,  which  wore  estimated  as  of  greater 
value  than  the  amount  pai<i  for  them. 

"(k)  A  number  of  Hhares  in  tlie  French  Elmore  Comtiany 
were  handed  over  to  tbo  Company  by  the  Phwnix  Trust 
Company  as  tbeir  share  of  proBts  on  the  promotion,  but 
the  amount  subsequently  realised  from  tbe  sale  of  them 
cannot  be  ruaitily  ascertained  from  tbe  books.  Tbe  French 
Elmore  Company  has  paid  no  dividends,  and  ia  at  j>neseQt 
in  liquidation,  but  a  scheme  of  arrangement  ia  under 
consideration. 

"  (t)  £5,000  paid  by  the  Phwniz  Trust  Company  as  tbe 
profit  of  Woodhouse  and  R«waon  United,  Limited,  on  the 
formatioti  of  the  A ustro^  Hungarian  Elmore  Company. 
Tbia  amount  consists  of  2,000  Austrian  Elmore  sharea, 
estimated  at  £2.  lOs.  each,  of  which  company's  shares  the 
Cumiieny  now  hold  2,337,  estimated  lo  produce  £584. 
Subsequently  tbe  Comjiany  received  as  commission  on  the 
■ale  of  German  Klmure  pstenia  £4,588  in  Austrian  Elmore 
6  per  cent,  debenture  stock,  which  was  estimated  at  par, 
and  is  now  estimated  to  realise  at  50  per  cent,  discount.  The 
Austrian  Elmore  Company  hiia  paid  no  dividends. 

'■  The  'net  proKu'  amounted  to  £35,10^.  9s.  2d.,  which, 
together  with  £16,335.  15s.  3d,  brought  forward  from  the 
previous  year,  left  an  apparent  sum  of  £51,439.  4s.  5d. 
for  the  diiectors  to  dispose  of.  A  dividend  of  8  per  cent 
on  preference  and  15  per  cent,  on  oitlinary  shares  was 
again  jMld  for  tbe  year,  and  absorbed  £31,408.  16s.  lOd., 
in  addition  to  which  the  reserve  fund  was  increased  by 
£10,000,  tbe  bad  debt  reserve  by  £1,500,  and  tbe  employes 
pension  fund  by  £500. 

"  The  accounts  for  this  year  will  also  form  the  subject  of 
f\irtbor  enquiry,  particularly  in  connection  with  the  ques- 
tion wbetber  the  directors  ware  justified  in  declaritw 
dividends  out  of  profits  which  could  only  bo  estimated 
and  were  in  such  a  large  degreo  unrealised. 

"  The  auditors'  certificate  on  the  accounts  for  this  year 
stated  that  '  the  amounts  taken  credit  for,  for  plant,  stock, 
and  works  in  progress  and  investments  not  quoted,  have 
been  certified  by  the  Comiiauy'a  officials.' 

"  Notwithstanding  tbe  alleged  prosperity  of  tbe  Company 
as  described  in  tbe  annual  reports,  it  is  the  fact  that  about 
this  time  the  directors  found  it  necessary  to  hsve  recourse 
to  borrowing  moneys  for  the  purpose  of  carrying  on  tbe 
Company's  business.  Some  particulars  of  the  loaot  are  as 
follows:   (1)  In  December,  1890,  £6,500  wta  borrowed 


I 


I 


THE  ELECTRICAL  ENGINEER,  DECEMBER  22,  1893.       591 


from  the  Empire  of  In<Iia  Cor|iorati<m  to  pay  part  of  the 
pu re hiue- money  to  WiMilfaotixc  and  Rnwaon,  Limiled.  The 
»um  ftctuill)'  rccoivetl  from  the  corpomiion  wm  £7,960, 
(2)  In  April,  1891,  £10,000  wn*  borrowed  from  Mr  John 
Wood,  at  7  per  cent.  (3)  In  February  and  March,  IS91, 
£20,000  WHS  borroired  from  Mattin'a  B^nk,  ni  G  |.>er  cent, 
interest  ^nd  5s.  per  cent.  commiMion.  (4)  Durinj;  April 
and  May,  1891,  the  direclor*  borrowed  further  sums  from 
ibeir  bankers  amounting  to  XI  1.000  itt  rateti  VLiryini:  from 
6  per  tent,  to  6}  per  cent,  and  on  July  2,  1891,  £10,000 
at  7  per  cent. 

"Tbe  following  loam  wore  contracted  between  July  31, 
1891,  the  dat«  of  the  balancc-sbfot,  and  November  13, 
1891,  the  dat«  of  tbe  eeneril  meeting  at  which  the  accounu 
were  presented  and  the  dividends  approved — viz. :  (1)  On 
September  9,  1891,  £25,000  from  the  Founders'  Siocic  and 
Sh»re  Trust  *t  7}  {wr  cenU ;  (2)  on  October  23,  ISO), 
£10,000  from  Martin's  Bunk  at  6  per  cent. 

"Since  Novemlwr,  1891,  the  directorH  have  found  it 
necessary  to  contitine  borrowing,  in  sume  case*  «t  a  very 
high  nte  of  interest. 

"  The  dividend*  paid  for  this  year  (to  July  31,  1891)  wore 
the  lout  that  tbo  Company  has  paid  :  the  dividend  guarantee 
fund  h>s  therelore,  notwiibatandiii^  all  tbe  represouta- 
tions  regardinK  it,  proved  a  very  deficient  protection  to  the 
chareholdera." 

The  accounts  for  tbe  year  endiu);  July  31,  1892,  abowed 
the  utter  roileDoess  of  the  whale  concern.  During  the 
two  preceding;  years  8  per  c«nt.  had  been  paid  on  the  pre 
ferenue  shares  and  1ft  per  cent,  on  the  >ii-din>ry  shires. 
The  dividends,  ac  will  bo  seen  by  the  rcmnrks  qnoted.  were 
hardly  juatifitid  bad  the  accounts  been  made  up  on  a  boiler 
buiiinoM  looting.  The  third  balance  acknowledges  spcciul 
losseK  amounting  to  £69.531,  and  the  net  loss  for  the  year 
amounted  to  £139.764.  Its.  M. 

We  should  have  liked  to  have  given  this  damagi'iK  docu- 
ment in  full,  but  must  forbear.  The  slatemerit  of  ufTiira, 
according  to  the  otSoial  receiver,  wan  very  much  delayed, 
and  no  adequate  reason  has,  in  his  opinion,  been  ucigned 
iot  this  delay.  The  summary  ol  liie  statement  of  anaire 
ibowB  that  the  gross  liabilities  are  over  £212,000,  and  tbe 
ueeta  arc  so  estimat«d  as  to  show  20r.  in  the  pound  on 
this  amount,  with  a  total  deficiency  as  regards  cootribu- 
tuios  of  £448,321.  7s.  lid.  ;  in  other  words,  this  managing 
director,  or  directorate,  in  the  course  of  a  little  more  than 
a  couple  of  years  baa  by  some  means  or  iilher — ^it  can 
hardly  be  called  business  operations — got  rid  of  that  larj^e 
amount. 


THE    DEVELOPMENT    AND   TRANSMISSION    OF 

POWER   FROM   CENTRAL  STATIONS.* 

BV   PROF.   W.   CAWiaORNK  UNWIN.   r.ius. 

LECTURE  VI. 

fConeladtd  from  jiagt  SV9.) 

Wben  the  Niagara  Ckiinmissiun  mot  tn  I^Aiicton,  two  ytmta  nga. 
Uiere  wu.  the  author  believev,  only  %  linRlo  inntallntion  in  Buropo 
where  power  was  rlavplopod  nnil  cJuCrtbolcd  electrically  for 
motive- power  purpOBM  lu  many  com u mot'*.  That  wnn  thn  intorcwt- 
tDg  work  carrif-l  out  by  Mown.  Cuario:!.  Snuttni-,  Aiirl  Co.,  o( 
Ocowva,  at  Oyonu,  in  France.  Turbinw  ol  .iliout  '.TiiJ  li,]>,.  at 
Charodoea, ^oncmt«d  a  continuous ourren I  at  l,i^()(.i  voIih.  wliicli 
wa*  transmitted  oii[bt  kilometres  by  <n-erbea(I  wiren  Ui  Oyunux. 
There  the  current  woa  reduveJ  by  motur  trannformeni  and  (lin- 
tribuled,  iMirtly  (or  llKhtine,  partly  for  driving  inotcitE  in  a 
nnmberof  nmHlt  workahopt.  Nothing  could  apjicur  more  proiporou* 
than  this  tUIs^  when  the  antbor  uw  it  in  IMO*,^.  But  nt  that 
time  only  ^bont  30  h,p.  iras  diitrlbulcd  [or  mntivc-pnwDi 
purpoacs,  and  about  40  h.p.  tor  cloetrlc  llKbtln);.  About  thnt 
tiinc  th«  Srhn^auien  installation  bej^nii  uorkind;,  which  was 
de*«rlbod  fully  by  Mr.  Gbfaori  Kapp.  Tliiit  pUiit  wns  delivering 
■set  year  about  IWO  h.p.  to  one  i>piT>niii]j;  iniil.  Hrolinbly  now  the 
poweris  more  widely  distributed,  A  verj-intamlinK  tmrmmisidOD 
was  erected  by  M.  Rlllairet.  atllomeae.  naarUreoubU.  A  turbine 
of  300  b.p.  drive*  a  dynamo  at  340  revoluUens  per  minute. 
Thill  tmnsmita  •  carrcni  at  2^8110  volts  by  an  overhead  lino  a 
distance  fivo  kilometre*  to  a  papa-  mill.  In  the  miH  is  a  motar  of 
SOOb.pL  mnninK  al300i«Ta1al{oii*.  The  total  efficiency  of  dyoamn, 
Uoe.  and  meter  is  K  per  ceoL 

All  the  throe  instoJiauons  ]ui(  de««ribe(I  bavo  throe  features  m 
common.  Tbo  electric  current  It  a  coritiniious  current.  It  In  con- 
veyed by  an  mvrbead  wlr«,  and  the  source  u(  eiier^fy  is  water  power. 

*  HowBid  Lecturw  delivered  baton  the  Society  el  Arte. 


Very  probably,  in  future,  alternating  currents  will  replace  con- 
tinuoui currents  for  distant  Iransmisfiom.  Ii.  hns  been  decided  to 
uie  nltcrnatmz  curronui,  simpln  or  of  two  plia«rj>.  lor  llio  triuu* 
mission  from  Niagara  to  Buliato,  Alt,srnHiitik;*ctirrrtnt  dynamos 
nre  free  from  lome  of  tbe  InstiUlion  JifKcultics  wbioh  have  to  b« 
encountered  in  coiilliiiioii«-<.'iirr«>it  uioohineK,  iin'l  win  be  worked 

Ilrobably  fit  teniiioii"  im]xi««ib!u  For  continuous  (Current  mnchineg. 
f  motum  lor  altetnatiiit;  cuironts  can  Iw  made  nimiilo  and  iteif. 
Btartini;.  like  oontinuouii  current  moton.  then  the  facility  of  trani' 
forming  tbe  voltaRO  of  the  current  in  a  purely  itatical  traniformor 
je  an  advanlace  which  will  tfivo  Altnrnaling  ouirenta  a  superiority 
in  long-distance  tmnniiilutonn,  Hut  here  again  the  cost  of  trans, 
farmers  is  a  not  uiiini|iortjint  (lu'tor  in  detenoining  tlie  feasibility 
of  a  traneraigslnn,  I'tolulily  it  is  only  where  water  [Mwer  Is  avail- 
able, and  in  moft  vane*  only  where  cheap  ornrbead  transmisstoD  is 
possible,  that  eleutriciiy  can  be  lupptied  at  a  coat  twrmitting  it  to 
compete  nitb  other  iiouti:ea  of  jyjwer. 

Elr.ftri(  Oislribuliii-j  ifaint.  —  In  all  dintributicns  of  oloctticity 
for  (tower  purpotc*  to  n  dixtanco  b)t!iert«  i»rried  out.  except  some 
minliip  iniitallaiion*.  Imie  (■ondudiim  rallied  im  vv>K)dcii  lolcRrnph 
|>o»t«  hni'e  boon  uii-d.  In  ciixcn  like  that  at  Oyuim/.  where  the 
line  is  carried  over  lields  lon«uia1l  lillni.'e,  such  m  clirap  meUiud 
may  be  um<I  without  much  objection,  even  when  high-teiision 
onrrenta  are  transmitted  In  that  cane,  however,  there  ja  a 
liability  to  injury,  eapocially  to  injui-y  from  front  and  from  lisht- 
niog.  which  muit  bo  rockonod  with.  It  in  fair  to  point  out  that 
when  the  choapnce*  of  electrical  trnnmnisiiioii  in  put  forward  a*  n 
icuion  for  adopting  It  in  pitfereni^a  to  other  iiiol.hodH  of  tiantmis- 
slon.  it  Is  almost  always  owumtut  that  such  roui;!i  ami  cheap 
expodfalnts  as  an  overhead  coiiduct^ir  on  t«li.'i;ra])h  \iovIji  ctin  be 
adopted.  To  a  mechanical  nn(;itieer  such  arraiif-omtiuts  do  not 
ap|>ear  to  ulTord  adequate  security  or  permanonco  for  an  important 
l>ower  distribution.  In  proportion  as  the  number  of  consumers 
taking  power  from  a  common  Bonroe  become*  creator,  the  incon- 
venience and  damage  re»ullmji[  from  any  Rloppage  nf  the  lupply 
of  power  becomes  moic  Mrious.  Kcnco  it  will  Jirobably  prove  to 
be  necesMry,  if  any  ^'enoral  system  of  power  distribution  by 
electricity  is  curried  out,  to  place  the  conduetorr  in  subways  where 
they  are  protected  from  injury.  Such  a  conitruction,  however, 
will  necessarily  increase  the  cost  of  oleetricsl  traniimisiion 

The  emallcat  sBlf  roB pectin g  tOWn  r«(]Uirini[  n  water  lupply  would 
not  hcEitat«  to  build  »uch  a  concrete  conduit  aa  thai  shown  in 
Fit[.  31.    D'Arcy  built  such  a  conduit  111  kilometres  in  length  for 


Fid.  31. 

the  WBl«r  supply  to  Dijon.  It  it  the  smalloat  conduit  occoaiiblo 
throughout.  An  imixirlant  electrical  power  distribution  needs 
permanent  ami  secure  coniti. ruction  as  much  as  a  system  of  water 
Kuppiy.  An  objection  is  sometimes  made  to  a  subway  tor  bare 
conductors  carrying  bightenaiau  curonts  that  there  would  be 
clangur  to  life  in  tiaverHin);  tbe  conduit.  To  obviate  danger  as  tar 
as  l>0A6lble,  the  conductor*  have  been  plaoed  in  reooaseB.  Further, 
by  movnble  metal  screens  put  in  connection  with  a  tetum  or 
earthed  conductor,  any  part  of  the  conduit  could  bo  made 
ubeolut«ly  safe  while  reguiirs  or  alterations  wore  in  progroB.  The 
figure  eboHs,  of  course,  only  a  ikctch  of  a  pcsaible  arTangement, 
but  some  permanent  protection  for  conductors  will  have  to  be 
adopted  In  important  electrical  dlstilbutlons. 

The  Htrakai  hi!>taitalifiR,~\n  IHMS,  the  manufacturers  of  small- 
arms  in  Belgium  formed  a  ayndliialc.  To  carry  out  a  larj^  order, 
tbe  society  decidct  on  the  erection  of  new  it-orlcHhoi|)s  with  tools  el 
the  most  modern  const  ruction,  M.  Leon  Costermans  has  given 
nn  account  in  the  Rcrvt,  Univrraltt  <l»  Jftnu  of  the  dovDlo)>menb 
of  the  plans  of  tbo  worka  and  of  the  reasons  which  led  to  the 
adoption  of  electrical  transmiuion,* 

The  operation*  lo  be  carried  on  involved  tbo  Construction  of  a 
number  of  different  factories  more  or  losa  diitant,  and  so  arranged 
aa  to  be  capable  of  future  oiienslon.  In  the«e  taolorlea  it  waa 
found  noeosaary  to  arrange  for  13  lines  of  shafting  carrying  a  total 


*  Rtvat  UnivtTHlU  du  Mtmi,  xix.     \%9f2. 
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of  300  ebedni  horao-power,  or  iJtowiaK  for  Ioh  in  tmiamiMian 

'  Mid  ensiM  frietloD,  Xxt  l.h.n.    Kloetrie  UKhtiiig  mu  nest  doeidoil 

im,  ^M  Im"  thi*  an  lulditlonal  16(1  Lkp.  wm  rcqnired. 

I     It  now  t>«ca<n»4ique<>tioiiof  ilrlvinit  Lbedtfforanttlaiwol  tliAfcinj; 

rfrom  iho  it«siii-«»giiiH,  snd  fur  ihio  MMn«  •y*l«Ri  of  IraiiamiMioti 

,  liad  to  be  iwWtCTl.     Tho  mocliaiitfui  betirera  the  steiini-enfftae  and 

the  lincB  at  ahBltinK  and  bellinjf  in  tha  warkibuiw.  from  wbiob  the 

tooU  ars  direotljr  diiv«a,  loay  bo  torm«d  the  intermedial e  trani- 

ntJHrion.      The  arriia|[«nQonta  of  thii  tiiuiiiaiuion  arc  lequirod  to 

ubdlvide  and   dlntributo   the  mollM!  power,  nnd  to  efliMrt  aoch 

■nodlflcatloiui  of  velncitf  lu  aro  ncccfMiry.     ]n  thin  int«nn«dlnM 

■yMem  a   sradaal    aaMiTlsioo   of    power  loiisl   be   cArried  out, 

tni-olving,  a  ordimtry  lueohantam  i*  employed,  a  WMt«  of  mw«r 

at  each  step  of  the  proceiM.     The  aggrqtato  of  CliMe  lonet  la  larKo. 

It  is  ■  apudal  inconvciiiooeo  of  any  mecfaanicol  tyotam  of  truiiB' 

Muinian  that  no  part  uo  bo  dlaensiiged   from   the  tntnamJHion 

%ritboDt  the  une  M  more  or  Icm  coaUjr  and  onmbroai  appliancon  ; 

knd  hone*,  ptacUnalty,  wlinn  all  tho  mncliiruw  are  not  riionlnit,  n 

Ideal  of  Ibe  iraiiamlMlon  to  bent  ranniujc Doeletvly.     Heiioe. 

bevaate  of  work  which  the  tmnunlMioii  ooowions  wbeii  ninning 

l>t  full  load,  is  largely  inoreasod  wbea  only  a  part  of  Ibo  toola 

Irequiro  to  be  driTen. 

I     TVo  >y>toiiii  of  intormodlata  trananiiiaion  were  6rat  ntudiod— a 

yiitom  of  nhatlin);.  Kcarinif,  and  bctt<,  and  a  (yiMim  of  ropo  traon- 

InlMlon,     It  WAS  foutid  ifiat   Ibo   moTmjc  part  onlv  of  tho  litlot' 

[mediate  traoamlMion   would   weigh  ¥>  tona,   bnalilca   W.)  Ion*   ol 

depute  and  other  Hup|xnt«,     FraotlCHlIy.  Uio  wliolc  o!  iiM  would 

ooniilantly  runnint;,  occiuLoninf:  Iriotiorinl  loM  and   reriuirliig 

Pkttention  and  lubrication,  whellivr  much  or  liltlu  work  wits  done. 

There  U  a  further  inconreaionoe  of  mch  Kyntcnu  indioatod  by 

M,  CuU'rmniu.     Thny  do  not  e»»Uy  lend  thrmnelvBa  to  extenciona 

,  of  the  woclu.     Eitbci  they  inuit  be  nuvlo  of  oxeoMlve  «ua  at  flnt. 

ror,  whoa  an  extonalon  la  nocemary,  thoy  muat  bo  romovod  nnd 

'replnced  bv  a  new  tnuieiniMion. 

The  HtiiJy  ol  the  waele  in  ordloary  •yitem*  of  Iranamlarions  to 

such  a  Kroup  Of  workshop*,  led  to  toe  cooHidomtlon  whether  the 

QeobaDWaluitermediJite  traoBmistiion  could  be  roplaco'l  by  eleutrio 

.  rantiiunioni  with  BopnrDM  moton  to  oacfa  priiiui^inl  line  of  work- 

^■bop  ahattlae. 

Tt  waa  catimntod  that  280  eSbctiro  hontO'iiotrer  wore  rc(|Uired  on 

the  13  line*  of  «liitftlng.     To  cover  conlineonciee,  nintora  of  an 

LusraS^tv  of  •'^'  l>'P<  ^W*  seleoted,  and,  allowln);  for  iho  !ou  In 

Ifueee  matum,  it  waa  eaUmatad  that  'iST  h.p.  of  olecu-lRot  energy 

onld  have  to  be  IriuiRmittwl  to  tliein.     That  requireil  a  dynamo 

ltBkiiiKSS6  h  p.  at  the  crankshaft  of  the  uii^ine.  ur  360  i.h.  p.     Thu 

[aflectTve  work  on  the  driTin^;  ahaf  I  of  the  mBOhinea  in  therefuro  T3j 

{Mr  cent,  of  tho  indicated  work  of  the  enifino  at  full  load. 

The  oloctric  i^atam,  then,  hiu  thcao  advaotOKoa :  (1)  Simplicity 
I  the  (raoanilmfon  balwoon  Chn  enjflno  and  aocondary  moton  by 
Jaotoni  ioatead  of  by  Hhaftiii^-  ami  j-eiirliig  ;  ['i)  anvliij;  of  Iom 
running  an  intermedtBte  aysteui  ol  IrHiii-TniKtiiou  (.'unklantly. 
rhether  much  or  little  work  wu  brine  dune  :  (.1)  Kt^atwt,  ulbcieticy 
E'of  traaimutiou.  even  with  full  load  :  (4)  facility  for  efFecling 
fatoro  eitenalooa  with  tho  nnalieat  oiodincabioii  of  exiBlintt  plant. 
The  >y«tem  haa  been  cJirrled  out  I'ory  ■ucoeufully.  A  ateani- 
•Dgiae  ol  two  b.p,,  built  by  Van  den  Korahovo,  runmnic  nt  llfi 
revolutiona  per  minule,  drive*  the  .ti'in]iture  of  a  al[i)(le  dvnninn 
keyed  ou  ito  ctankahaft.  Thii  anuature  aorvea  ■»  the  flywheel  of 
the  engine.  I'here  ere  two  cominutAtor*.  eeoU  taking  half  the 
current.     The  ineximuro  current  ia  3,440ainpena«l  126  volte. 

Thoeeeondaiy  moiore,  which  drive  each  a  line  of  ahafling,  are 

two-pole    motoric    with    Grnmmo    ring    arma'.ureo   and    carbon 

brube*. 

He  Herethal  plaot  hai  bven  entlrnly  aucooaaful.  and  there  ii  no 

Oobt  that  the  dtatrlbutlOTi  nt  the  motorr,  whioh  anvea  •  nonibor 

EntermRliate  trsneminiooi-.   niiiHl  lead  to  econniny  of  motive 

rfiower.  But  it  ta  fair  to  (loint  out  tliMt  thiw  inobleiii  ol  dUtributlnit 

tho  motiTe  power  of  loigo  work*  dk'  not  fin>t  nriiw  at  Horvthal. 

and  can  bo  aolved  with  aimiUr  advantegee  in  other  way*.      It  Iiad 

Jwaya  boon  a  (jucation,  whoco  itoun  power  ia  utcl.  whether  it  ia 

lealrabte  lo  cono*ntrat«  it  in  n  idi)|[lo  cntrino  or  to  work  with 

Mch   princljtal  line  of  efaaftlng  driven  by  a  loparate  engine.     In 

dwrkyxfi-.  ilintributlon  of  power  by  pr«Mur«-wator  or  compi'oued 

ur  hu  \iitig  been  proclited   from   preoiiwly  tlio  Himo  niotiTOa  a* 

tboae  which  inlluoncwl  the  nncitieen  Ht  Het^thnl.     In  >omo  large 

worka  gaienginea,  diitribirtcd  at  variouH  pai'te  ol  the  work*,  are 

Lboing  edoptod  to  roplaoe  the   ainglo  ■t«am-eiii.'ii>e  a"d  coinpiox 

Ibttonnediale  Iranimiawioni  iireiiouidy  in  uio.     At  Semiii);.  fur 'JO 

^jreare  there  hoa  been  a  diitribullon  of  power  by  compmsed  air, 

working   motor*  en    indiMilual   iitnchtnca.      At   Birmingham,   in 

several  taolorie*,  air  Diolor«,  invoUliiK  n*  litllo  croubla  oa  electric 

notore,  were  osed  to  drive  •mall  divlniona  of  the  machinery,  and 

k  large  amount  of  aliofting  previously  in  uae  «a*  removed. 

SItelrit  Tnmtmi**iiiH /or  Stilting  IFo/l  ia  !feiiida, — An  intoteet- 

tlng  caae  of   the   trsnemiaaioti  of  pow«r  olcclrically  in  that  at  the 

Comalock  Minoi,  Nevada,     There  eilsted  ni    tho  minee  a   lOft. 

PelioQ  wheel  driven  by  uater  Ruppligd  Under  a  hood  of  460ft.  and 

.foioiihinii  WO  h-p.     To  obtain  additional  |io«er  thewator  from 

Ithil  whbU  ia  CMiduelod  by  two  iron  pipea  down  (bo  vorilcal  ahalt 

kind  toollne  ot  the  Cbollar  mine  to  tho  Sutru  tunnel  level.     It  i4 

ttfcaredellverad  at  a  preHuro  of  SSOtb.  per  auuare  inuh.oqulval^ait 

lie  1,0S0(L  of  head,  to  aii  IDiii.  Pelton  whecU.     The  jet   lu  oauii 

Ivheel  Is  only  |in.  in  diameter,  and  each  wheel  derelopea  llIS  h.p. 

It  900  reiolutioris  |xir  m!ont«.     Bach  Pelton  wheel  i*  coupled  to  a 

Smsh  dynamo,  BeneraUng  current,  which  la  led  to  the  aiufaco, 

where  it  drire*  by  dynamo-iDolOTa  a  OO-atuap  mitl.    The  Broah 

motora   revolve  at  8sO  revolotioaa   por  minate.     01  700   b.p. 

devaloped  by  the  Pelton  wheela.  435  h.p.,  or  90  per  cent.,  la  aaid 

to  be  dellverad  at  tho  motort.     The  Pelton  wlieeb   weigh  only 

J  -Sib.  pv  «lHlbP  hKM-pcwtr. 


Till  Otaea  InMUIMion.  -  Bxceptional  ciroumttAocee  bav«  made  It 
I«wlb1e  at  (lenOA  to  eetablMi  an  electric  mpply  In  MiHMotiOtt  wltk 
n  water  eupply.    Some  10  or  13  yeara  ago  worici  (or  anppljliig 

water  to  U«noa,  additional  to  othora  tbon  In  opcntton,  wen  eon- 
KlructfJ.  The  wator  in  obtained  tram  atreama  «n  tiM  PSedmont- 
Ligiiria  frontier,  and  two  large  Impounding  itMlrrohrg  have  been 
conatrucied  on  the  Goimnte  Kir«T,  aa  eflluent  of  tho  1\i.  Ilia 
roMtrvoica  ore  '2,'J.M)ft.  above  (ienoa.  there  being  a  largO  eurpliia  (all 
not  required  a*  head  for  the  nater  supfily.  ToraUeve  tbe  pipeeol 
aniieco'etiry  proMure,  three  nliovjng  or  aerrice  raaer*<iln  wore 
ootittrucled,  I'octuciiig  to  abnut  OOOlt.  the  preamre  aviUlBble  lot 
the  tnuiwiniasioti  ol  tlie  water  to  Genoa.  Tho  Scat  roeervoir  b 
near  tho  outlet  of  a  tunnel  by  which  tbo  water  >■  carriAd  thranyh 
a  mountain  ridge,  und  ta  3eOFt.  below  the  tonnel.  AttbatnotnC 
730  grov  horao-powor  are  utiliaabta.  Thetooond  reservoir  l»  SOOti 
belowtho  firot,  and  there  al>aT30groai  boraO' power  oan  b«  oblAlnad. 
Thatlilnl  roeervoir Ik noOft.  below  theaocood,  and  Ibero  1.000  grOM 
horee-power  oan  tie  nbtaiiiRd.  The  water  aopply  aebeme  ha*  net 
b««n  entirely  «ucc«««[ul,  nnd  tho  engineer,  U.  Bruno,  and  tfce 
cofuulting  engineer.  M.  Preve,  were  led  to  conddor  the  nt^llMtion 
of  tho  aurplui  foil  to  generate  electricity,  to  be  transsiittAd  lor 
lighting  and  power  purjioste  to  Genoa,  dietAnt  about  IS  mUtw. 

At  tho  thieo  pomla  dscribed,  olecttio  inneratinu  alattooii, 
nainad  after  the  Italian  clectriciana.  (ialTani,  v  olta,  and  Paotnotti, 
ar«  now  lu  openttion. 

A  Atet  inatftllation  of  »  turbine  oi  140  li  p.  wa«  made  in  1SS9.  at 
the  Calvani  elation.  Tlii*  provod  nucccaaful,  and  Lho  further 
deielopment  of  the  utalionit  wax  undertAken.  The  Volto  atatioo 
Muppliee  olectric^ity  to  15  motorF  diatrihuled  aloiuc  the  ralley  (nn 
laovcrde  to  <>enoa,  and  to  n  motor  ol  00  h.p.  at  tlio  railway  stAtteo 
in  tienoa.  It  alfo  aupptiea  motor  Irantformeit  at  llie  oentfa) 
olootrtc  lighting  atntlan  in  Genoa  The  remainder  o(  (he  power 
At  thin  elation,  amounting  to  tiOO  h.p..  it  utiltami  by  tneona  ol  t«IS' 
dynamic  IraiiemiMtlon.  Tlio  Volla  atalion  luppliea  olectrieitjr  tot 
lighting  the  ilntioo  of  Sem  pint  dm  ana  by  a  tnotor  of  00  n.p., 
driving  12  Hismona  and  two  Technomoalo  djnamoa.  and  ako 
aupplieo  electricity  for  motive  power  to  a  number  ol  mUle  and 
factories  and  tlic  rcnsiring  ahupa  d  the  railway.  Maeu«.  CtWDOd, 
Sautter,  and  t^o.,  ol  (ieucva.  who  oonetruotod  the  eleotriOAl  plant, 
hnvc  furniahcd  the  following  deteOa.  Meaora.  Bieter  Broa.,  of 
Winterthur,  conetrucied  thenrat  tnrbinea  erected.  The recnaindet 
have  been  oonetroated  by  Uwora.  Paeoch  and  Piccaid,  of  Oeoeva. 

INicirietil  Sysrem.— The  distribution  ia  in  aerie*  at  oooataait 
current.  Tho  generating  flynaiooa  niAlalAln  a  carraot  of  eonatant 
intensity  in  a  aiogte  circuit  which  traverse*  all  tho  motor*.  Tbey 
>opply  a  cotittant  number  of  omperea  whoteter  the  number  of 
motun  at  work.  Tho  voltngo  ia  tuBentiolly  variable.  At  oertaln 
honra  all  the  motor*  aro  out  of  action.  Then  the  dyaanioe  lambh 
•  current  at  MO  or  MO  volt*  correapoviding  to  tbe  loaa  in  tbe 
circuit.  Al  oertain  hours  both  i>be  motor*  aupplying  power  aod 
the  motors  diivini;  dynamo*  for  lighting  are  In  action.  Then  tke 
voltage  reachca  .1,000  lo  6.000  volto. 

Oaleani  SiaJion.—Th'u  hoa  a  single  grouu  of  tuadiinee,  ooo' 
■latlng  of  two  Thury  continuous-current  ilynamoe,  coupled  by 
Rarrarrl  ciiupling*  to  a  Itieter  turbine  of  140  h-p.,  kaTing  a  iwnnal 
Hpecd  ut  400  revolution*  per  minute.  In  addition.  ■  jutoCactcry 
aliPorba  Uio  power  ol  two  Rieter  turbines  of  SOU  hjoL,  lho  power 
being  tranamilte^  to  it  by  t«la*  dynamic  ntblca.  ThogCMwator* 
hare  BUpolee,  and  give  at  full  load  47  aniporta  at  1,000  to  I.IIM 
volta  Their  apeed  \arieii  from  'J(>  to  471>  revolution*  per  mlnut* 
according  to  the  demand  for  [lower.  The  ilyoainoear*  t^Miplal 
in  ecirlcs,  and  work  day  and  night. 

Felta  £eaf»ou.— Thir  has  been  in  operation  nooe  IB91.  TWt* 
aro  tour  turbine*  ol  140  h.p.  each,  and  eight  dynaino*  working  at 
47  ainperee  and  1,«00  volla  at  full  land.  Theae  genemtoni  work 
nt  Goii>tanC  *pecl,  nnil  the  regulation  »  effected  by  varying  the 
eicltiniir  current.  The  regiilaMnn  I*  efTootod  by  a  aloRle  regit 
lator  1  however,  many  generaloiv  are  in  action.  The  main 
turbine*  are  Faeeoh  and  I'tccard  turbine*  witli  relay  govemon, 
which  maintain  u  ftrictly  conatant  agieed. 

The  regulation  of  the  eiciting  current  involve*  dIlBa«Mtfc 
becnuae  the  voltage  of  tlie  main  circuit  muet  vtuy  from  moenaet 
to  moment,  and  aomelLme*  iioile  auddcnly,  when  moton  driven 
by  the  current  are  thrown  out  of  action.  Tho  nMton  are  thrown 
out  luvtAntly  by  thort-drcuitlng  thorn.  To  meet  tboM  coivdiDoiu, 
the  excitiuK  dyiitimo  la  driven  by  a  oeiwrato  lS>h.p.  turbine,  which 
lias  aa  little  inertin  a*  pouible.  The  exciting  dynamo  lia«  a  i-ary 
li^ht  armature,  so  tbiit  it  follow*  iri!>1iiiil.ly  the  variatlona  of  epead 
of  tho  turbine  diiving  it.  The  eicititij-  dynamo  i«  iteell  «teH«d 
bv  a  Kmnll  machino  aorving  to  light  tlie  ■tation,  and  the  elAbiUty 
of  Itn  mii(;nclic  field  I*  thus  indcponilonily  aecnred.  Tbe  InrUa* 
drivini;  the  eiciijng  machine  ia  provided  with  a  relay  go>eraor, 
but  the  uoolcel  nondulum,  ordinarily  uied  to  eecure  ooaataai 
epeed,  i>  reijaced  by  a  eolooold  holding  in  oqaUibriom  *  aoh 
iron  core  weighinic  331b.,  which  la  directly  attached  to  tbe  valra 
of  the  relay.  A  leather  belt  keo|)*  thia  core  and  the  ralve  b 
rotetjon,  ao  oa  to  praoticalty  annul  any  (riotional  elTeot.  A  apring 
and  counlorweight  permit  Ibe  adjuttimtnt  ot  the  action  of  the 
rqiulator.  The  aolenoid  ia  trttverwd  by  the  current  in  Ibe  nain 
circuit,  which  ia  normallj'  47  amperes,  if  the  correnl  iMffmente, 
the  cote  of  tho  aolenoid  ruea,  nute  in  action  the  relay,  luid  oloeee 
the  ainioes  of  tlio  tnibtno  driving  the  excicor.  I'm  Mrt6  if  the 
current  ilecrease*,  the  relay  onen*  tlie  tarbbio  alulce*. 

The  *y*t«m  Me**TI.  Cnenoa  and  Santtcr  atate  baa  given  good 
leaulu.  Neverthelon,  at  the  iliird,  or  PAdnottl,  itetioa.  a  Tet«m 
fas*  been  mode  to  the  *y«tem  ado|ited  In  tbo  Ualrani  autioa  Tbc 
regulation  la  effected  by  varying  the  speed  ol  tlie  inain  tar Uno*. 
which  arc  conatructed  With  as  little  Ineitia  »»  poaaible,  and  have 
no  epeed  regulator*. 
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The  Tratumiltiug  .Imu^KMnf*.— Tho  current  ia  t(KiiKnutt«ct 
b;^  bftre  oopp«r  vrim.  Jin.  in  illi^tn«t«r,  ornad  arsrhud  on  polo, 
with  pOTceUia  and  oil  ln>olBlion,  The  ^reateic  diitiAnoe  of  tntna- 
mlMion  1*30  niil«a.  Tb«  linebnaa  r«si*tauc«ol  ftboutfiOO  rolU,  or 
an  efllcianoy  si  full  Tond  o(  90  p«r  mrU 

Th^  itoloTt. — The  molan  are  alt  Tbury  molora.  and  >re  from 
S  b.p.  lo  00  h.p.  From  i  h.p.  lo  18  h>p.  the}-  nro  bipoUir.  Ibeir 
regulation  is  effected  by  (hunlinic.  nioro  or  Wi.  of  (he  current, 
and  thof  aie  all  placad  In  MrlM.  lArj{«r  motor*  nro  niultipolar, 
and  th«M  nro  rotrnUwd  by  diaplacinc.  moio  or  !•■■,  the  poJnM  at 
which  th*  currant  witcrti  and  Itaroa  iha  motor.  Tin*  ha*  tlin  etltcl 
ol  roduclnz  the  luMuiietio  lielil  bj  caiKinv  »oiue  uf  tlie  cniiwiliitlon* 
to  bo  trnverMiJ  in  a  direction  reverse  to  Ihe  normal.  Eiwh  motor 
to  KOv»rTi«il  by  a  relay,  and  haa  a  flywheel.  A  tavec  nnd  oounter- 
weiijht  in  provided  vo  adjoct  the  governor. 

The  ratio  of  the  elToctive  work  at  the  motori  to  the  effective  work 
of  the  turbines  U  ■titlc'l  to  be  ~2  [lar  cant. 

TroHtminivH  al  SiberitI,  ntur  Solmrt.  —  M«ama.  (.'uenod,  Sautter, 
and  Co.  have  alio  carried  out  a  power  tnuiimiision  between 
Roachatel  and  BibnrUt,  Turbinaa  at  3S()  h.p.  have  been  Brccted. 
and  the  |iownr  to  tranvniltted  2H  kllomntrcn  to  n  papor-inill.  The 
Koneratinii  atslion  lit*  two  Tlmry  cent  in  iion  a.  current  dynnmnii 
Rouplad  to  the  lurbinea  by  KaObrd  coii|<lli>|fa.  nihI  ninnln;,' nt '^0 
r«volutii)na  per  minuteL  Ea(^h  dynamo  c;'^^  ">  '^'"'rciit  ol  3.:^K1 
vella,  and  the  two  dynamoa  are  coupleil  in  aorieii,  Tliu  uuirerit  n 
tranamicted  by  a  bare  capper  wire,  iin.  in  diameter,  on  aimpla 
porcelain  iniulntor*.  The  reooivinK  utiLiion  hoa  two  dyiiam'M 
nimilar  to  the  ("onoralori,  nutkinK  "21)0  im'olulioni  per  minuic.  and 
driving  directly  by  RafTord  couplltij;"  tlin  mnthlncry  of  iho  mill. 
An  e9iciRncy  of  TO  per  oent.  ia  giiKntTiceod. 

Tht  Laiifftn- Heilbrxmn  7Van«nu«on-— The  tinglo  eoao  knoioi  to 
the  author  of  tbo  uaa  of  att«rnaLiiij;  curcnnti  tor  motive-power 
diatrfbutlnn  Ii  at  Rellbronii.  The  owner*  of  ths  Wurtanibnrt; 
Cemonl  Worka,  at  IjiiifTen  oii-yeckar,  Imvini;  eurpliiti  wAt«r  power, 
concftlvod.  In  IS79,  tha  i<taa  of  ntitiaiog  it  to  gupiily  0l«oLrii:ity  in 
Hailbrann,  aoma  aix  mitea  diatanL  They  ocoeptiol  pl»iia  for  iixinc 
the  Ihree-phaM  ourreob.  The  LauHen  generating  dynuinu  runn  at 
4.000  amperw  and  90  volt*.  The  voltage  is  changcii  t»  6.000  by  a 
lran^formortot  tranaroi««on  lo  Tlailbron,  and  then  reduced  to  l.fltii) 
for  distribution.  Tart  of  tbo  current  ia  further  mlucod  to  lIKlvoll^ 
in  a  network  for  Itifhtrng.  The  charj[«  for  cuirent  For  lit;hilii2  i> 
9d.  per  kilowatt- hour.  Current  u*«(I  for  luotora  for  initiitirml 
purpoaea  ia  ohargad  at  id.  per  kilo  watt -hour,  or  nbout  £fl  |>er 
vtticLlve  huraa-power  year  of  3,000  working:  hours.  Thia  i«  fur 
Oarrenb  alone,  excluaive  of  intereat  on  the  coat  of  inutora.  In 
N'ovember  loit  there  were  on  the  ayalem  II  motor*.  airgregBttiig 
33  h.p.,  a  rather  innignillcnnt  nioClvo-powor  dutributioii.  So  far 
aa  the  author  haa  had  op(Kirtunity  of  ju<lj{injf,  tlio  throo*phA*c 
■yaUan  with  double  tronaforniation  u  an  ex).>en"ive  uiethod  uf 
dialrlbiilion.  It  ia  worth  notintc  that  Mr.  C  K  L.  Brown,  who 
<Ie«it;ued  (Jia  LauRen  dynamo,  apeaka  doubtfully  on  to  the  fyateni. 
Uo  asya  that  one  object  of  the  LAuflea-t'mnkiort  c;(periinont  ujia 
t«ahow  the advnnlAgea  of  the  threo-phmo  lyatom  for  power  dj«' 
tribulion.  But  that  it  nAtually  nhoi^  tho  i]laadvantai(e*  of  the 
ayitem—vti,,  complication  in  lin'',  '^'m-'nti'^r.  nnd  tianalormora. 
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Mr,  Alex  ftlaiaeiie  thought  it  only  nthi  to  tlia  commiaaion  that 
•aked  (or  lenders  that  he  ihould  eMplain  the  condiliona  undei 
which  Ihey  were  in«itcd.  Porhnpa  Mr.  Forranti.  who  had  oom- 
jiloinoil  about  the  policy  iiurtuod,  did  not  know  «hnt  thnaa  condl. 
tjona  wera  When  he(thea|>«akerj  had  the  plea*iita  of  ■jieakiui; 
witli  the  proaidnnt  of  the  comtuiwlon  Ihe  latu>r  irientloned  to  htm 
that  the  vaHoua  coBi|ietilOr»  were  to  hand  in  coutjiatttive  ile*i|j;n«, 
and  that  the  oommiMiun  waa  to  >a|iurvJM  the  oonatmolJun  of  the 
loacliinae  in  America.  Hia  lirm  uompete*},  but  did  not  tenil  in  any 
detAilad  doaiKua.  and  in  consequence  they  were  eictuilud  (row  the 

C' aa.  Anyane  who  had  read  the  cunditiuiiB  could  tee  from  the 
iaoinK  InM  the  intention  wna  to  construct  the  whole  of 
the  tnacnineiyin  America-  He  nvreed  with  -Mi.  Forranti  that 
the  prina  of  £200  to  £000  wnra  Inadetiuato.  Noqnoation  ought  to 
ariM  about  aandln|[  the  current  alone  cabla*  at  20,000  vnlt>  Hi* 
firm  had  uaod  a  cODcenlric  cable  which  hjd  carried  24,000  vntlH, 
and  ainco  tlian  it  bad  bMa  uaa<I  in  eiperimenla  with  curi«nL  at 
EO.OOO  volta,  and  occaaionally  uu  to  00.000  volte,  .%ud  thora  bad 
never  been  anything  wroni;  witli  it.  They  bad  found  that  the 
coutiniaoua  current  woa  tbe  best  for  the  purpose,  and  he  waa  not 
•ure  (hat  the  Cataract  Conatruction  Company  would  not  ultimatuly 
bo  oaDven«d  to  tbo  uac  of  the  continuous  ourrent, 

Mr.  I.  BvanlMd  aubinlttod  in  connection  with  the  subway  that 
a  pointof  great  Imporiaoco  would  bo  tha  Induction  botnccn  ibc 
eondaetora,  whether  (olid  or  laminated.  Another  point  waa  tlint 
of  ooopling  the  maohinoa  in  iMtallel.  Ho  dati'ed  to  know  the 
ottlicy  o(  aa  artificial  load  when  oouiklin^  in  parallel.  He  Iim'I 
naver  aaen  aach  an  arruigement  in  England,  and  be  wanted  to  be 
fnfanned  aa  tA  what  advantage  Prof.  Porbea  reRarded  aa  obtain- 
aM«  by  aHDg  an  artificial  load  in  eicitint;  machines  in  parallel. 

Mr.  K.  B.  Oremplea  aaid  there  hod  been  an  important  omission. 
Aa  br  aa  the  Intoraat  of  tha  paper  wna  oonoorned,  it  was  like 
"  Hamlet "  irith  a  |nrt  left  out.  If  the  jiapor  woa  anything,  it 
waa  a  ftrM  atteoipt  to  docribo  a  larffe  oonimarclal  undertaking  of 
traiunMoa  Of  power.    Tha  whole  i^ueailon  waa  one  of  JC  >.  d.  ; 


what  would  b«  the  coat  of  pow«r  at  Bnfblo,  and  how  would  iloom- 
peta  with  the  coat  of  steam  power  in  that  town.  There  was  nothing 
in  the  papier  which  gave  them  any  information  on  thin  bend.     The 

aueationa  of  thoE.U.F.  lo  ht  employed,  wbctbor  continuous  or 
.temating  cnrrent,  periodicity,  etc.,  werv.  no  doubt,  of  crcac  im- 
iHinanoo,  but  they  were  auhaldlary  to  the  (|acition  of  what  could 
be  dnne  with  a  given  capital,  what  the  i^oot  al  the  nnemy 
would  be,  and  whnt  the  tnl«rMt  on  the  inouey  aiMiil  would  be, 
Tliat  waa  a  factor  about  which  they  must  know  suiiiethiiii*  before 
diBGuaaios  the  aoheme.  Be.  in  common  with  many  other  engineer*, 
bad  conaidered  airoihtr  though  smaller  schemes,  but  thev  bod  been 
obliged  to  abandon  them,  a*  the  intorost  and  the  cost  of  the  plant 
went  *o  graat  aa  lo  ovorwiKiIm  Iho  advantAKU  of  using  nAlcr 
IMwor.  The  barelaoad  atl«m|rt  to  pick  the  broina  of  the  workl, 
and  then  niitiae  it  fortlia  benentof  the  manufacturer*.  wa«  a  thiiiK 
to  be  admired  !  He  wo*  norry  to  aay  it  waa  even  carried  oiil  in 
thia  country.  He  a|)oke  feelingly.  The  Americana  bad  only 
done  on  a  large  icale  what  lo  many  around  thsin  in  this  country 
wore  doing.  Theoretically,  continuoua  ourrenia  were  the  beat 
for  tlie  job  The  recent  eiploaion  in  the  French  ('bamber 
would  bo  very  amall  a*  coroparod  with  that  of  an  ore  atnrting  in 
the  Rubway,  and  which,  a*  Mr  Ferrantl  had  romarked.  would 
go  to  Ihe  other  end.  He  wondered  wlietliar  I'mf.  Porbea  had 
mode  any  flxpi.-rimenU  aa  to  the  Inaulating  power  of  porcelain. 
Vvry  fftont  faitiimi  had  taken  iiIhcc  where  tlie  overhcail  material 
bmi  been  ur.cd  lor  jndoi'utoiinil  work  The  result  hod  been  that 
ttier  bad  mode  ^reat  improvomonts.  and  had  now  got  material 
which  carried  -M)  volla  If  material  could  be  obtained  to  carry 
-2Ci,i)<)U  votta  that  who  beyond  bin  comprchenaion.  Oil  inaulatnr* 
worn  *up|M>*c<<  to  be  nf  utility,  but  after  a  Ilmo  lliay  |irovod  to  bo 
entii'«ly  UHelenx.  He  did  not  a{;iee  with  Mr  Ferranti  that  4'i 
[ivrtwit  weie  Kiifficienl  for  etoclrio  lighting.  He  hod  Men  many 
uf  the  tinni  siBtioiia  workiii^;  lit  1'.'  ]i«riud>.  and  the  aro  lighting 
wna  disgraceful,  and  whan  Mwirs.  (.am  and  Co,  were  in  com- 
petition with  any  other  company  ihey  loat  the  aro  lighting  work. 
Mr.  Ma*«r.  who  had  during  the  ijut  year  been  oarryiagout 
work  in  connection  with  culverts,  obacrvcd  tliat  it  would  nnva 
baan  IntoreatinL:  if  the  author  had  montionod  bow  the  subway  aaa 
to  ba  ventilntwT.  The  i)iie»tion  of  the  variations  of  the  atinoapherlp 
coiidiiionH  munt  be  very  -liDiuiilt.  He  ooiiMdere'l  that  the  uiethod 
of  drainage  u-as  iimutHi^iently  dwcribed. 

Major  Qeseral  Webber  said  thoy  ought  to  remember  tlinc  the 
nutbor  bad  brout^iit  Ixifore  them  a  paper  referring  to  work  that 
hail  not  yet  boon  CHrrloil  out,  and  t^at  modiflcation*  would  have 
to  bo  miidr  in  carryiiii;  out  the  work.  Thoy  oii?ht  not  to  forgot 
that  Prof,  Forbe*  lina  given  orodit  to  those  who  hod  f^iven  him 
advice.  Very  few  couwulting  en^'ineent  would  have  ventured  to 
gito  them  n  deBcriplion  uf  workt  that  bad  only  beo  de6ii;ned, 

Mr.  O.  ■  £,.  Brows  (whonu  romarka  containeil  in  a  let(«r  were 
read  by  Mr.  Kapp)  said  that  he  had  come  to  the  concluaion  that 
a  higher  frequency  than  that  adopted  by  Prof.  Forbes  woiilil  have 
lieen  better  1 '  ii  u  ni'loiilahing  that  ao  much  wna  still  uid  of  l.ho 
dilKcnlly  of  niunin);  allvrnatora,  i-lnglo  or  multiple,  in  |)nr»llel. 
He  bad  run  iitaohinen  in  juLrallel  itiidei'  the  moat  diltu-ult  ooii- 
(litioiiH.  and  hud  never  found  thi>  flightMt  dilliculty  He  had 
ooinu  to  tbe  uoriciusiou  that  the  cuuplinK  of  alternator*  in  imrallel 
waa  aa  eaay.  If  uol  easier,  than  that  of  direct-current  inachmea. 
Mr.  Brown  had  never  found  an  artitioidl  load  ^eoel^rary.  Wich 
regard  to  the  tmnsforweia,  there  waa  no  doubt  that  n  hiah 
frequency  was  beat  lie  gioiotoil  out  that  it  was  far  more  dit&cult  to 
doaign  alar^e  lran*fo>in<~i'  m  run  cool  than  a  small  one.  Dealing 
with  the  <[ue«lion  of  iiiolorit.  i.hey  could  In  cdintnif^tod  of  suitable 
dealgn  to  give  a*  gooil  reaulta  with  high  fre(|ucncy  aa  with  low. 
In  conneotion  with  iiipandeaMnt  liKhtiug,  it  waa  adviaable  to  be 
wall  above  30  peria<la,  and  for  arc  ligbtinir  not  l9m  than  40.  Sinule- 
phnsc  motors  wore  now  on  the  market  4.'onsidenng  the  number 
of  dc-igm  sciil  m.  rt  woa  lurpriainr  that  Prof.  Forben  ahould  have 
decidal  u|jon  the  iroral  arranj^ment  potaible  for  hb  maohloea. 

Prer.  Forbea.  in  re|ily,  taid  that  the  dlaouinon  tuul  hardly 
maintained  the  iKMltlon  of  tlic  liiatitillion  and  of  tho  cagiabiUty  of 
ita  member*  to  iliix^uM  a  largo  and  iiii|>orlant  prnbtom.  He  attri. 
butad  thla  to  their  not  having  had  aulBoienl  time  to  atudy  the 
(|uaation  in  all  it*  beirtugii  With  regard  to  low  fro-jueucy,  he 
WON  aAtoniahed  that  men  like  Mr.  Mordey,  Mr,  Kapp,  and  Mr, 
Swinburne  wem  icicapabli?  uf  realiring  ita  banefita.  and  he  fell  lure 
that  Ihey  would  bu  converlnl  to  hta  view*  on  furttier  thought, 
Juat  an  tho  [ntematioual  t'ommisalon  waa  with  ronpcct  to 
iillcrnating  currenla.  He  rcgrolled  that  certain  nccuaatiou*  had 
been  made  ogalnit  tho  Cataract  ('onatructlon  f'om^iany  and  Ita 
iniernationnl  canimiaalon,  but  tha  •checne  which  had  bonn  llccl^pted 
waa  hla  own,  and  he  waa  (wtrfnctly  untlalteil  with  tho  loyal  nuinner 
In  which  tJie  Cataract  Co'i>i.iui?t<<in  i*omi>any  hod  carried  outthejr 
obllgatlona.  In  1890  ho  had  given  them  a  re[>on.  with  detailed 
drawing*  and  estimates,  urging  the  use  of  the  alternHting  current- 
thai  It  ahould  Ite  generated  in  two  phoaea  ;  that  'J,U01>  volta  waa  to 
l>e  need  for  tbo  locnl  work,  und  traiiBformera  to  miso  the  preewira 
for  tranarowion  lo  ButTulo  :  that  tha  motors  were  to  be  aynchfou- 
isins  tactora,  TciU  two  phase  motors,  and  motor*  with  laminated 
fields  and  commutatora.  The  only  mistAke  mode  In  that  renort 
came  from  a  dealre  lo  uao  machinory  then  on  the  luarket, 
for  whidi  rouon  Mordey  altarnatora  war*  rwcomiuandad.  They 
knew  now  that  their  hlun  frequanoy,  and  other  featurea,  rendetM 
tJiam  unaultable  l>r.  Klemlng'a  reinacka  were  a  redeomlDK 
feature  in  the  diaouteioii.  Ho  had  rekliaed  thoroughly  that  "  the 
advantage  of  adopting  a  low  frequenoy  and  low  ca^wcity  ii>  noiue- 
thing  enormoua,  and  that  "  there  cnn  br-  no  doubt  about  Ihe 
wiedom  of  the  oboice  of  tolecting  this  Inir  fici|>ioii<'y  f'>r  a  cnMi 
aiioh  oa  tho  Nujrara  liajiamisaioii.  Prof  Fiuhc"  ooiiBiil"rcl  itiat 
this,  coming  from  a  man  who  liail  the  IVptfnol  eKiiciii:ni'easn 
warning,  muat  be  tookcd  on  aa  a  aMt«me»t  rairjln';  llwr  gieaiMt 


wttobt.  Mr.  Uordtiy  snd  othen  who  spoke  about  the  lighting 
MS  Ming  KO  important  fcniuie.  Imd  evidently  no  idea  of  the 
chu«ot«r  of  tho  work  :  and  Mr  Mnidcj'*  Rritidam*  with  tcfiard 
to  aiBall  llj>hclnif  tntnafoniioni  hnii  no  bttuLns  on  tho  Inrgo 
tmniif wilier*  m^jiiiioiI   (or  NinptrM  I'hII*,  whor*  tti«r«  wna  no  diHi 

Ltolty  iii|;eliin[-  maoh  bif[her  efiiciUTioiM  than  thoMi|iiot«d  by  Mr. 

iMorrley,     VVith  rei^nrd  topaiallel  workiiiic,  Mr.  Uompy  Unil  mvi : 

'"If  100  |>erioi]a  Buco««da,  why  ro  M  ^  |Mirio(t«*"  Hp  ()'ruf, 
Forbwl  oonBuiercd  tbM  th»  Rnvo  iho  u\m  tlint  Mr,  Monl^y's  h>uh 
frequency  KU«tnnt«ra  workHl  pcrfwtly  in  inmllel.  Ho  flaimi'd 
that  they  did  nol.  and  quoted  •i(Hn'tincnM.  icnde  u ith  Mc.  Monl«y, 
to  provo  thia.  II«  aU»  alludoj  to  tho  bccikdowna  which  Mr. 
Unrday  had  iiad  in  |Mrii1!«l  norklntf.  and  anld  that  the  Cataract 
Can«truction  CoiniMny  cmiirl  nut  aflbrd  10  hnvo  auch  exjiarionomi : 
apA  it  wa«  tor  the  wuiio  reaMo  that  iio  iri*b»d  to  iiao  an  artiHcl&i 
load,  to  a«  to  introdooe  erory  iiafeKUiiril  lliat  could  he  devised. 
M|ieciiJlyu  thoy  were  found  nocvjury  for  effipio[il|iaraltel  wurkint; 
«t  Tlvoli.  Mr.  Mordoy  thouKbt  that  the  llufthca  effect  would  not  be 
Mnnblc.  but  ho  had  not  rcAliiod  what  Iaik"  ■"''•■m  of  comiei'  wore 
raqnljed  tor  carrying  tho  huga  )Hiw«r  to  baitmit  with.  Both  Mr. 
Uorday  and  Mr.  Kn|>|>  I'l^cad  nintora  In  tlio  ii*t  of  tliinK*  thai  did 
nobcopport  tlie  retluolion  of  ft<v|ii«<iii;y,  bi>t  tliev  had  givan  no 
evicUnc*!  wheraM  behwl  K>*ei<  r>|«r[iiii>i>|jtl  proof  and  IheoreUcHl 

.  flRphuuitiODH  (o   the  uuntrftry.      Mr.   Monley'e   profiomls  to  um 

vojta  in   the  dynamo  wnn  iiitcrly  an|iriu;tiital.  »■  llio  liiiiK- 

niMon  of  M.OOtt  li.|x  would  miuirclOO  wjiaiLre  inches  uf  copjMr. 

'  Mr.  Kapp  hnd  niodo  an  orronoous  eitimate  of  the  copper  required 
In  different  (yoioin*.  Ho  (Prof.  Porbea]  hod  had  oeoatton  to  correct 
thoorroncou*  aiviimsnt  oa  laid  down  by  Pnjf.  Blihu  Thomaon,  and 
be  would  (inbliah  the  r«tutalli»i  with  htn  reply.  At  tho  end  of  the 
pkpera  piool  hod  been  i^iien  that,  in  doubilne  the  frotjuency 
of  B  [MlyphM«  uolor,  tlie  loMtn  iu  tlie  Aeid  were  bicieaaed  f2  i.ivr 
cent.  Mr  Kapp,  while  Bilmitting  the  42  per  oent.,  aloinied  that 
the  motor  at  hit*hBr  frequency  waa  i^iving  'J|  timeif  a*  muoh  powor. 
He  (I'rof.  Po[b»|  TefviTL-d  to  tlie  drawiDga,  and  nhuwed  that  in 
botli  CIUC9  tlic  totAl  niirobor  of  lino*  of  foroo  ww  the  eame  and  out 
the  wirci  of  the  armature  at  the  aaroo  ipoed,  and  therefore  gave 
tho  Mine  R.M-F.  and  curront  in  the arinaturo  and  thoaome  power. 
I  anyone  but  Mr.  Kapp  h.id  rniMd  tiieaeobjaotiona,  he  would  hare 
onitidered  thara  benoatJi  iiolfc«.  Attor  polotlne  out  error*  In  Mr. 
Lapp'a  view  ol  ibe  unHuitabiiily  of  c«rl4^n  •yDCOroi>[|iini;  inotnrH, 
ilM  nid  bo  waa  pleoaed  to  find  that  Mr.  Kapp  api>ri>vvi'l  «ii  hk-blv 
rgf  ihe  deeign  wiiich  he  had  ^t  out  (or  the  dyntitnox  witli 
reipinl  to  Mr.  rurrntiti'i  imputation  that  the  Cataraut  i'uiistruutioii 
Company  hod  got  in  doaitcn'  from  E)iro|JOiin   maDufocturen  with 

^the  aole  object  at  ([etttng  Iholr  ideoa  for  nothinK,  he  inditcnnntly 

Uenied  tliii,  and  aanured  tho  mentlnti  that  it  would  be  imixuiaiblo 
tor  him  to  act  a>  cnniultini'  englniNtr  t>i  any  com[iany  that  did 
thU.     With  re^rd  tu  Mr.  terriinlL'iH  other  imputation,  thitt  bin 

.(Prof.  Forbei'B)  doaisn  wo*  bortowod  frum  that  of  Mr.  Brown's,  he 
■id  there  wu  more  iliObrenco  between  his  dHi({n  and  thoBo  of 
ny  of  tho  man u fact u rets  than  between  tho  dccigna  of  the  Dinou- 
fotvturen  thcniHili'o*  :  but  Mr.  Fcrronti'i  aimrtion  wai  comploUly 
OVBrthrown  by  tho  itatomnnt  of  Mt.  Biown'a,  juat  road,  that  hm 

'  iProf.  Forha>>^  dnUKii  won  th<>uaiKt  jioulblo.  With  ronoid  to  Mr. 

PCroiii|ilon'>   d(«lr«  for  h  i>i«t«iii(iut  of  tho  ooit  of  produRlng   a 

|hor«*-|iowei',  li(>  litLd  to  *»y  thiit,  even  when  the  work*  were 
Ouiplet«<l,  aii'i  the  aolual  woikiiig  ooet  lUHile  out,  thi!>  waa  n 
_iieoeof  infurniatioii  that  would  not  be  likely  tu  be  i;i*'Hn.  Alter 
referring;  briefly  to  tho  temarks  uf  same  other  ■[wnkern.  he  tnid 
that,  while  he  rcsretted.  for  tiic  lako  of  the  ropniation  of  name  of 
the  ■pookera.  the  romork*  thoy  hnd  mode,  without  sufficiently 

loonalderinK  lh«  quoction,  yot  noarlv  ivory  objontion  of  one  ipcaker 
had  been  an»warod  by  another.  >Cot  a  ninglo  objontion  hod  boon 
raiMil  whloh  he  bod  not  oonatdered  carefully  whilo  making  hm 
plana,  aitiJ  he  felt  a  gteal  deal  fortified  in  nil  tho  conotualonn  ho 
Dad  aniv«d  at  by  the  oharaoter  oF  the  ditoumion,  Hud  lie  wa«  more 
Ibaa  ever  certain  of  euooeaa  in  ibis  great  work. 


PHYSICAL  SOCIETT. 


At  a  neetlni;  of  the  rhyaical  Si)<.'iety,  held  on  the  Ki,h  instKiit, 

a   paper  by   Mr,  Janoa  Swlnbunie  on  "A  PoteatlometOT  for 

_  *'*—-"-[  OarraoU  "  wnn  lutuJ  by  Mr.  Blakealar.     Alter  refer 

nn  to  the  miLCLv  uj^vAntn^fua  ill   the  "  (lOtrDtiuEnetor   method  "  of 

eaaurcment,    tbo  author   dotcriben   un    nrranKOment    by    which 

alternating  ptMeore*  can  bo  mcoaurtd.     .A  quadront  elcctrometci 

with  a  doable  flehtail-nhnfiod  needle  aua^ioiided   by  a  toraionloM 

.  Bbro   hi  smployod.    The  electroatatlc  attraction  oiert«d   by   an 

LaIt«matln|F  proaaure  between  the  oeedle  and  one  pair  of  quadrant* 

[k  balMoed  by  the  toroe  due  to  a  #t«Hdy  preaaure  between  the 

[iMedleand  the  other  pair  of  qui>dranl«.     The  mn);iiitiidn  of  the 

■teaily  preeeure  in  determined  by  n  polentiometer  ami  itniidard 

cell,  and   the  effeutive  %-aJuo   of   tbe   ■ItomatinK   pieciura  thus 

dedooed.  For  meojiurinK  olternatinK  currents  a  differential  oloctro- 

dyoAtnometer.  bavins  two  liicd  coiU  and  one  moving  cod  and  no 

MtttroHldK  ■pi'lnK,  i*   uMid.     A  dirnot  current.  meAiurcd  by  the 

tall  of  potantlol  over  a  umall  realatanco,  in  jnumkI  thrau|[h  one  of 

tbe  filed  colla.  tho  altemailns   ouriout  tnrouKh  the  other  ftxe>l 

OoUi  and  tbe  loovine  coil  E«  Endudt>l  in  both  altornatlnf!  and  direct 

I  surrvnt  eiroult*.     When  the  two  loroe*  balance  the  currentJt  are 

'  talten  as  equal.     Several  auiall  iuaocuroole*  to  which  the  inethu'] 

ia  anbjeot  are  mentioned  in  the  paper,     Fret   S.  9.  Tbe^opaoD 

•nquired  if   the  fiBhtaii.abaped  000010  of    the  nleccromoter   wu 

novel.     Mr.  Blakaalej  aaid  the  author  bod  montione<]  tlie  needle 

preiioudy.  Ho  (Mr.  Makealey)  though i  ihoname  "pntootiomeior" 

waa  not  very  nuitabla.     In  etbot,  the  socallod  moanuTcnienC  of 

prtmurf  w»»  •  c0iD/>ali*OD  of  two  powori. 


COMPANIES'  MEETINGS. 


SWAN    UNITED  ELECTRIC    LIGHT  COMPAHT,  LMITED. 

Iiirectom  .f  S.  Forbco.  F,*q..  chairmon  ;  ^V.  (.ruthbert  (filter, 
F.nq..  MP.,  deputy  cliairman  ;  B.  W.  Batt,  Eeq.,  Major  8. 
Flood  l-oifo,  .1.  VV.  Swan,  Eaq. 

IClnvcni.h  anneal  teport  M  the  Dlreotora  and  Rtatoment  of 
ancniititK  (or  the  year  endinf;  Sopl«mber  *)  l-SSK*,  riro»crite«l  at  tbe 
iiriliiijuy  jrenernl  iiiBetini;  of  the  Comiwiy,  held  at  llio  W««t- 
minelur  I'nlaco  Howl.  Vioturin-atreot.  S.W.,  on   Wodneadar  but. 

The  Jirolit  and  losi  necount  for  the  yoar  show*  a  credit  oalaooe 
of  £38.877.  1>*.  IM.,  which,  toKothor  uith  £6,S21  17*.  M.  broivht 
forward  from  tho  lust  account.  ioavo«di>i>o>ablathoaani  of  £)5,702. 
7*.  .'id.  An  intorini  dividend  in  roa|i«ct  to  the  flrat  halt  of  tbe  year 
Hniouiilinte  to  t'i.Xi^.  ITn.  ihl.  Iiaa  already  been  paid.  The  Toard 
iirojioaea  ihitt  u  (urtber  kuiu  of  £ie,01'i.  19*.  bo  divided,  face  of 
inoome  t«i,  and  th.it  £8,31'.'.  12a.  Sd.  be  carried  forward. 
Tbe  dietributioii  of  this  ainuuiit  in  occonlanoe  with  Clonae  T7 
uf  tlie  aitiolee  of  aaaociation  works  out  at  3*.  6d.  per 
■hare  on  tbe  78,010  ordinary  sharea  of  tbe  Oompariy, 
1:^  lOn.  paid,  and  at  U.  3d.  |>or  iharo  on  tbo  lO.TM  tA  follyiaid, 
boiDK  e<|Uivalont  to 't  |>or  cent.  |Mir  aiuiuni  on  the  jMnlyiHud, 
and  of  rather  lew  than  *)  iior  cent,  upon  the  fully  paid,  all*rea. 
The  n-arranla  will  bo  Uaueil  on  iJie  Strd  Ilonembor  xa  the  ahare- 
faoldei*  Htjiiiding  ii|ion  the  rotrixler  u|ioii  tho  I'iitb  December 
iiiHlwit.  The  sharehohlera  may  be  reniiiideil  that  MoMira.  Qoiltor 
and  Swan  nere  deputed  to  meet  8ir  John  Lubbock  Hnd  tlia  Karl 
of  l.icblield.  noting  for  tho  Edison  and  Si>  nii  ComjHiiiy,  with  a  view 
of  aui'^nling  a  basia  on  which  an  uimilgiimBtion  with  thia  Com- 
pany could  be  effoetod.  Thia  boaia  haviuK  been  |[oner«Uy  agreed 
upon,  it  became  nocoainry  to  oaoertain  In  tho  firet  tnilaitee 
whether  the  fully  pnid  up  fbaroholdoni  of  thi*  Companv  are  pre- 

Eancd  to  accept  the  term ».  Miuur*  Quiltt^r  and  Swan  have  now 
y  clniulHr  addrettwl  excb  fully  |«id  hIihi-o holder  with  arlewof 
Hwe  rill  in  ill);  whether  they  approve  of  the  aiualunintitioo  of  tha 
uom|.>nnieH  on  the  nrmngvfl  huais.  An  Huon  a«  thin  ha*  been 
Daoeriained,  tlie  matter  will  be  brought  liefon)  tho  partly'paid 
aharoholdarii,  and,  if  apptOTcd,  a  gcnernl  meeting  will  be  called  to 

?!»<•  effect  thereto.  Tne  directors  who  retire  by  rotAtion  are  Mr. 
S.  (?uthbcrt  tjuilter.  M  P..  nnd  Major  Flood  I'age.  who,  beitiK 
olij(lblo.  will  nifcr  themaolvcii  for  rooloctlon.  Mouun.  \Voltoi>, 
doiiM.  luid  To  .  thn  nudilora,  will  alM  retire,  and  will  oRor  tham- 
■i^lvoii  lor  10  ctectioii. 

HnoriT  ,«Mi  LoM  Accoc.vt,  Vkik  KXi>l.v(>  Sept.  If*,  IB93, 

Dr.  A        a.  d. 

Slock,  October  I,  l»»S  U,6M    .1  1 

I'un-hiiBes %V\h  lli  5 

Salaries,   Diroctors'  feed,  rest,  offioe  expetuei^   !■• 

come  tax,  general  and  law  charge*    S.7SS    7  3 

VVa^es  and  ex|>eneoB  at  factory  3.SBS    3  1 

Halancn .,...,...,». SS.Sn    •  B 


£5S,ISS  in    S 


Cr.  t        a.  d. 

Balsa,  less  commiasion  and  allowanoea 10,316  18  5 

Tiansfer  Ices  nnd  intorost 6(6     4  7 

dividend  on  shnroa  in  La  Comitagnio  (ijnfralo  dea 

Lampes  Incandeacentoa,  loH>  tax. STS    %  4 

Dividends  on  share*  in  the  Gdlaon  and  Swan  United 

ElBctilc  Liifht  Coramny,  Limited 3t,Sae    4  4 

Proportion  of  further  dividendHOccruin);  to  Sept-  90, 

IM)3,  on  theabovevhnrtw,  mlimatodal     0,000    0  0 

l>ividender«oeive>J  and  due  on  shame  in  tbe  National 

Telephone  Company.  Limited 1,123    8  D 

Balani-'o  of  suspeoae  Moonnta— law  coat* SOO    0  0 

Stooli,  September  SO,  1S98  8,5(C  17  7 

£A3,I2S  1ft  3 

n*i.At(CK'«iiaKT,  Skpt.  30,  IH03L 

Dr.                                                              £        ..    d.  <         a  d, 

SbarocapiUl-IB.TSOabareiof  £5  each  fully  paid  BS.7S0    0  0 

7S,9t9  shares  of  £(l  each,  £3.  lOi.  paid    276.32110  0 


Sundry  creditor* , 

ItaUnce  from  previoitx  account 6,B^  17    V 

Balance  Suptembur  30,  IS93   38.877    9    6 

3S,702    7    3 
Lesi  interim  dividend  at  tbe  mto 
of  ti  por  cent,  per  annum  for  six 
month*  ended  March  31,  1893, 
paid  June -JO,  1893 9,376  IS    9 


375,0:1  10   0 
2,»43  19    4 


Cr. 
Cost  of  patent  righta,  el«.,  roprosentcd  by  sbare* 
In  Edison  and  Swan  Unltod  Kloctric  Li)il>t  Com. 
pany,  LimlUMl,  with  £9M.47!t  paid  :  abarea  lo 
lA  Omipaeiiio  Ui'iniWale  do*  l.,AiD{i*a  Incandee- 
ceotOH  wiih  £3<l,«ia.  H«.  3d.  paid  ;  paIeot«  h^d 
by  the  vJuinpnny  for  Germany,  etc,  a*  per  laat 

balanoeBbeet 

Leas  amount  over-eaUniated  (or  legal   cbargea 


THE  ELEOTRIOAL  ENGINEER.  DECEMBER  22,  1893.        695 


Proportion  «(dl*1d«(Kltn0CTalD|!  ii  ^oft^'iiW  30, 

l8a3,imlli»«b«nabMrMMUiu:.u>i  nt e.oOD 

OulUy  on  tmeiorf,  plftat,  cto.i  h  per  Uat  kcoudI  1.570 

Sundijr  debun S3.T72 

Stcck  oo  huMl  8,507 

InvMtment    in   3.000  faily-pold  non-cumulnciTe 
third  profcrenco  (hiiTM  in  tiio  National  ToloplioDa 

Coiupiuiy,  Ltinlteit— co«l    , iaflrH} 

Cuhon  deposit,  and  in  liaod ■ ^.n  7,4J6 


tVHMl    0  10 


rTlio  olovontli  anlin«T}-  gntnX  mMllng  of  tlio  Coin))«ny  took 
^»M  on  Wednwda^  si  the  WMluiinater  Pnluce  MoMl.  IS.W., 
Ilr.  J.  8.  ITorbw  pr«ridiii|t. 
Tbo  Cbmliwum,  in  moving  the  udaptioa  of  the  report  and 
■ocottBln  (which  uc  g'fen  herewith),  apoloKi*ed  for  the  mcotlus 
bffllK  CaJlod  at  a  latac  dato  thon  lait  yonr.  bat  latd  he  thoiislit  ihs 
nuwon  would  b«i«a(irdeda«)iatii(actorj  when  boeiplaiued  lu  The 
Dlrectoni  pnn^Ha  al  tli«  tut  inMttnK  thai  ntoMurea  thould  b« 
lakoi>  with  a  riew  □(  combinio);  Iho  rviunatitof  Ibair  buaiuBaa  u-ith 
the  bulk  of  ihoir  iiiTeatmenta  in  the  Ediioo  aiid  Swan.  The 
tuiuiing  out  of  the  patent*  mtuk  llie  alc«rod  ooodition  of  thinK* 
likeljr  to  ariM  when  they  wore  out  ol  the  inftueiife  of  protection 
Mid  in  opnn  and  fr«a  daallnK*,  no  doubt  made  it  dciirablo  tlint 
Ihoir  aflaira  ihould  ba  aa  oompact  aa  ponible.  and  laanaj;*''  •"> 
oeononlcall J  aa  pOMtbUt  Diirlng  rlin  iiitnival  nofcotiatkonii  pco- 
eaedad  b«l«««n  the  two  oomiMiuiee,  the  K^tliioii  and  Swan  nnd  the 
Swan,  and  had  now  rvached  thnt  atiiKu  wheri.  xt  1»,t  iu  the 
Directors  were  concerned,  their  ivapoiisibtlicj  uould  and,  anil  ihnt 
of  the  proprieion  would  begin  Briefly,  whnt  woa  the  price  which 
tie  Edison  and  Swan  were  to  pty  to  the  Siran  ihnroholdcni  for  thn 
remnant  «i  Iboir  bnninMa  not  already  incladcd  in  tha  Edition  and 
Swan?  Tha  Dtroctora  lhoui[ht  the  better  pinn  was  tliat  tKo 
|nintUni«o  Int^rentad  in  tho  nvan  Cofiiiiitny  and  too  lnl.ore«l«d  in 
tM  Biliaoti  aod  Swau  Companv  should  have  the  ti«c«junry  pre- 
UtDlnarjr  dEMoniuiK,  anil  rboulil.  it  |K>vlilll•^,  arrive  at  aoiiio  baiiB 
of  •gTMimnil,  and  that  hod  been  done.  The  manor  waa  a  good  dcnl 
oomplioated  tnr  tho  refulive  poiition  of  the  fully  paid  ahareholdera 
Mid  tbo  partly-pMUJ  ■haroholdati  in  th«  Swan  Company.  The 
I>irMl«r*,thorefnr«,  bajnted  Mr.  Swan,  who  roprcientcd.  (or  the  mn»t 
pArt,a  holding  In  f  ally -paid  iharw,aDd  Mr.  Qudlor.whoropronnntoil 
moroMpMUIIy  tho  (iftrtljr-paid aharea,  m  pur,  tlinlr  horwn  touvthtir, 
and  U>«M  whnt  would  b»a  fair  method  ol  dftnllDj;  with  the  chLc 
irlioD  tbsy  had  it  to  out.  Of  cour*«.  it  hud  lu  be  iucort«ioed  how 
bis  the  oako  waa.  the  ioutcdieuta  of  which  it  woi  compoaed.  and 
wbeiher  it  would  be  palatable.  That  inTolved  another  pruceai 
Sir  John  LobboRh.  although  not  a  diroctor  of  tho  Ediaon  and 
Swan  Company,  waa  ori|[inally  intimately  connoRtAtl  wltli  it,  and 
wo*  fcood  ennugh.  In  conjunction  with  the  Earl  of  Liirhlivld  {» 
diroctor),  to  conalder  the  queeilon  from  thu  iwint  uf  vi«<w  of 
purehoMra.  A(t«r  rather  pr^lanKnl  ue4;utiatiui»,  a  bsnis  hw] 
DMii  arrlvod  at.  nut  only  at  to  what  the  Ediioii  and  Swnn  ua* 
prepare<l  to  k<vo  for  the  reviduum.  but  n>  to  how  the  purch^iin 
price  was  to  be  diiid«d  between  the  fully-paid  ahMcboIden  and 
the  («rtly-paid  ■harobolderi-  The  aclieme  won  riklhar  cocaplioated, 
and  it  wm  not  to  eaiv  lo  airivn  ai  a  cuncluiion  ;  bat  th*  agrw- 
mont  atrirod  at  aoameil  lo  be  a«  (Kpill.iihlo  a>  wha  iKUalhla  in  a  cam 
whoro  the  factor*  were  partly  aiiatin);  an<t  luirl.ly  problemalical. 
BrioSy,  it  n-na  thi«:  The  Gdi»oa  and  Swun  Compnny.  in  which  they 
war*lnt«rmled  lo  tbeeitoalofODpercieint.,  njirevd  togive£in0.000 
Inthealinpa  otlj  peroeml.  debenture  atouk.  wnic<h  of  couri».  would 
lonii  •  liiat  oliarge  oi-er  its  whole  income.  Tlie  thnreholdcr*  in 
tlie  SwM  CWptuiy  would  bv  that  proMM  put  over  their  own  hoadi) 
£00,000  of  U  per  cent,  deoenturc  utock  :  their  partnora  in  thn 
Edison  and  Swnn  would  pnt  iMIi.iMMJ.  Dcalintc  with  tho  bargain, 
it  waa  to  bo  remnmbertxl  that  £li>O,O0(J  dnbanturna  of  thn  ItrMt 
char)(0  waa  oxtntmoly  anfaifuardfid  compared  with  the  re^t  ol  the 
raplr«l,  b««au*B  a  debontiice  wim  a  nini't|C''K*  on  (he  prO|>orty,  anil 
theinlerMl  wsaoumnUtive,  AMUUiiug.  an  they  were  obli;,-c<l  to 
Mailing.  Uie  worvt  in  mcb  casM.  and  aaaunung  nothing  lo  ariae 
which  would  miae  aa  ieaue  aa  between  the  Iwo  cUaaee  of  capital, 
it  waa  quite  clear  that  the  one  had  b  great  ndvanlnge  iu  reipect 
of  ita  priority,  both  for  principal  and  ioteraat,  over  tho 
other.  That  cnnaideration  muat  not  be  diarenardod  in 
weighing  the  ijnantity.  II  o  hiniaotf  had  purpoaely  ab> 
■tainad  from  aDlerinir  too  lolly  into  the  diiouaalon  uritit  It 
WM  ooncludad.  bacaaM  a  man  oould  not  be  buyer  and 
•aller  loo;  ana  aa  h«  wonid  have  lo  iir«aant  thia  mallei  to 
the  aliaxeholden  of  both  compnuiM,  il  it  wiu  n^iaed  lo,  it  waa 
>baol«tely  oeceaaary  that  be  should  keep  out  of  the  discuaaions, 
ukI,  when  the  reaiitt  wu  arriied  at,  examine  it  aa  nearly  m  be 
coukl  from  the  point  ol  view  of  an  impartial  judge.  He  hod 
eiaininod  it,  and,  being  eonvcrunt  with  tho  diiEculiic*  oi  dealing 
whb  the  fMMiitlTe  factor  in  conjnnotion  with  a  factor  laai-a  or  tcM 
aacertalo,  hehad  arrived  at  a  conRliislon  thnt  it  would  bn  n  tfiy 
good  bargain  for  both  aldaa.  Firat  of  nil,  it  would  put  tho  two 
Ctiliifta  nnijer  one  uiubirelia:  aenondly,  it  would  atrougj-tlien  Iheir 
baiMM  aa  a^^nat  the  aevere  oomuetition  to  which  they  were 
probably  about  to  bo  aubjected,  botli  in  E(i(;buid  and  abroad.  It 
wmoM  Bbo  cdTeet  certain  eoonomiea  which  would  be  eitremely 
advant«g«oaa  to  Uie  united  bodr-  With  rrj-Lird  lo  the  profit  and 
k>aa  aecoaat.  tbo  proportion  of  further  dividond.'i  occruinK 
to  Septonabor  3(i,  H!)3,  on  the  Ediwn  and  Swan  Cnitod 
ahMca,  fliCtinal«d  at  £6,000.  waj>  broueht  in  bocamw  tbo 
theory  of  the  amklt^mablon  waa  that  the  Clomnany, 
with  Ita  liabililiea  and  income,  would  be  mernd  aa 
from  Orlober  1  inlo  tbe  aoauunU  of  Ihv  Edisciu  and  Swan 
L^miwoy.     Troatiog  thia  aa  a  windiDK-up  halmiM  aheet,  it  waa 


eaaential  to  biinf;  that  £S,SOO  into  the  account  In  order  lliat  there 
mi^ht  be  no  mistake  when  the  fualon  took  i>t»i>e.  With  tw^rd  to 
the  rliviileiida  rooelred  and  due  on  tha  aliaras  In  Uio  National 
Telephone  Company,  thora  WMa  a  oonaiderable  amount  of  moooy 
inveited  in  ConsoU  paying  a  miaerable  rate  of  imereat.  and  the 
Diroctera  ihDU);ht  tt  wise,  when  the  prioe  of  thoae  Cona>^  reached 
a  Bguro  ui  which  they  could  b«  Bold  without  loaa.  to  eel  out,  and 
put  the  iiioiicy  into  lonio  underla.king  which  wouUI  |i«y  aoino 
rcaaoi^iiblo  divideni).  An  opportunity  offered  ai  thitt  lime  to  take 
ahai-co  which  u'«-re  al>aut  to  bo  Imtuod  by  the  National  Telephone 
CoiTipany.  and.  aa  Mr.  QuUter  and  l>imt«lf  both  knew  aometbing 
of  lliD  [joaition  of  that  voinjiany.  thay  perau^ed  tlieir  colleafpiea 
to  put  th«  money  into  it  na  an  inveatment  which  would 
return  u  leonunablo  dividend.  On  that  £25,000  they  had 
received  5  per  cent.,  inatend  of  2j  |icr  cant.  Rofotrlnic 
to  the  Inw  coala,  the  Chairman  aaid  tliat,  unfortunataty,  over 
amco  the  inliiatian  of  tho  lamp  bualnoM  thay  had  bean  more 
or  lax*  in  Iit<i.'Atlon.  and,  na  the  aolloitora  did  not  aend  in  their 
account*  to  diite.  ihar^  was  alu-av*  •  ruaniu)^  aooount.  The 
Ediaon  mid  Swhii  and  the  .Swan  Companiua  in  tuuoh  of  thia  Uijga- 
liun  were  partiiem,  and  il  hail  only  been  recently  iby  the  labmia- 
•ion  of  A  final  iiccount  on  the  part  of  the  Eoiiciton  ol  thoae  law 
cocta,  extending  over  several  yoirti.  both  in  thia  country  and  in 
(iemiany)  that  it  had  boon  [Ktsiible  to  alato  the  account  properly 
na  betneon  thn  two  ctim|ianlea.  The  ni^rceabld  iioHltloit  In  whicA 
thr  Swnii  <  otnixuiy  found  itwtlf  ww  thia— (hat  in  the  aMregate 
■uma  [iHid  by  the  two  ooiuiuuile*  tl>e  Swan  had  been  debited  with 
£'S  31)0  mure  thin  wxa  fairly  atttibulabls  to  it,  but  it  had  now  got 
it  back,  and  the  aoconiil  wiw  cluar.  With  regard  to  the  atocic, 
of  which  they  muat  always  hnve  a  tor^-e  amount  on  hand,  tho 
£S,5(lj  thown  in  the  baUnoe  shoot  only  reproiontod  tho  atook 
in  (iermany,  lo  which  thoir  buaincm  was  now  oxcluaively  oou' 
lined  by  tbo  ajtroomcnt  wilh  tho  Fronch  oninpany.  In  Great 
Rritntn  tho  utoch  waa  much  lar].r«r.  It  wan  h  Mtiafualory  r«eult 
thnt  they  horl  been  onabled  during  the  year  to  HeplemberSO  to 
wuik  tliHl  atiKik  down  from  £14,654  (O  £8,507,  and  thnt  had  been 
done  partly  by  di>*i.Kmnjj;  ol  it,  and  partly  by  writing  down  tho 
value  of  il  la  the  buokn  a«  uurriod  over,  ae  thought  tho  account 
waa  now  in  a  moat  wholeMnie  sta'.c.  I>uring  the  loat  few  yoara 
tho  Edison  and  Swan  Company  paid  on  tho  foco  of  tlio  accounta 
very  largo  dividend*,  but  thoio  dfvidnndi  wero  made  upot  two 
elomenta— the  T  |>cr  cent,  to  which  tho  "A"  ahnreholdero  were 
entitled  out  of  the  pniAta  of  tho  juuticular  yaar,  and  payment  in 
r«*)iect  to  that  7  |ier  cent,  during  the  yeata  when  It  waa  not 
earned.  Laat  year,  tor  the  ftrei  time,  they  were  enabled  to  wipe 
out  the  balance  atanding  to  the  dvbil  uf  that  arroar,  and  to  carry 
over  a  coiiaiderable  auni  of  money  which  hod  lo  be  diatrlhulcd 
bolween  the  Edison  and  Swan  "  A "  aharoholdora  and  the 
"  B."  But  the  dividend  under  tiioan  circiimiilAiiceK  diatri- 
butod  wna  IU  |iec  cent.,  and.  in  cnin[)nrliion  with  the 
dividend  in  the  proaont  year,  i>howed  £I'J,IXH)  lt<B»  than  tho 
money  cHrrlwl  over  in  ISS'i,  when  the  item  of  uurodeemod 
iirreai'*  waa  Bu  uoiMiderahly  greater.  The  ahare  capitel  waa  exactly 
the  "Htiie  ns  lu^t  time,  and  they  hod  been  able  to  bring  their  bnai- 
iieiii!  ilowu  to  such  a  condition  aa  to  approach  the  abooat  perfect 
■tutu  m  the  accounca.  Last  year  aundry  creditor*  amooncod  to 
£S,000  :  but  it  wai  now  reduced  to  £:t,uO0,  and.  tookliiK  at  tho 
nature  of  t!ie  budnoos.  that  was  a  small  «um.  That  left  £.lo.7n2 
■vailablo.  For  tho  al<  month*  ended  March,  lH!i;i,  they  paid  on 
inUrlm  dividend  anioantln);  to  XO.STti.  and  it  wim  now  pruposeii 
to  pay  eiiuuuh  to  brintf  up  the  dividend  to  'i  |)er  cent.  That 
would  abaorb  £IS,01'2^  WvinK  £S,3I'.'  to  be  oarriod  forward.  The 
aundry  debtora  amuuntt'd  to  £33.77-,  which  waa  very  aatisfoetory, 
when  the  item  sundry  creditors  was  looked  nt,  and  which  ahowcd 
il  surplus  of  debtors,  ail  good,  oi-ci  ciwiiiora  of  £3ii,i)iNi.  That 
was  explained  by  the  fool  that  tho  Company  could  not  iittord  to 
lot  it*  RUinoy  He  idle,  and  wni  oblijfod  to  invcat  It.  £'JO,000  were 
ini'ostcd  on  Slock  Eichangn  lo:inii  — that  waa  from  torlnifflit  to 
fortnight — of  courae,  tak iBjf  caie  llml  (he  Becucity  in  reapeut  to 
the  advanca  waa  lodged,  and  th«  ro«[ion*ib!lity  of  the  broker  with 
whom  the  Coniuaiiy  dealt  wiut  i;'"^rHi]t<eu'l.  They  had  lent  £10.000 
to  the  Ediaon  Company  i  so  tUnt  thn  O),'l00  wu  niupped  up.  Tho 
Natiunal  Tulephoiie  aharee  were  now  wurlii  a  ifood  deal  moio  tlinn 
the  present  premium.  They  had  got  rid  of  £2S,000  of  Conaola  and 
£5,000  of  Prussian  Conaola,  the  latter  being  sold  ot  a  iiroflc  and  the 
othera  ut  about  tbnlr  v*liie. 

Hr  Cntbbcrt  Qollter.  H.P.,  teconded  tho  motion. 
The  cnoirman.  Ill  icply  (o  i)un*Iion>,  aaid  that,  auppoaing  the 
oarooiueiit  hik-  oj^nti^l  mil,  thn  wboli  i>I  the  £376,0(N>  onpital  uf 
the  Swan  (Vimpmy  h>>u1i1  <ltNi|>tx<!ir,  find  the  oapital  of  the  United 
Comjiany  would  stjiii-l  nt  £.%'iU,0»)  plu-  £)<)0,000.  On  the  expira- 
tion ol  the  agreement  wilh  the  F*runub  company,  at  tho  end  of 
next  year,  thu  roitrictiun  as  to  lelling  lam|>a  would  bo  removed. 
He  lhoai{bt  it  was  i]uite  on  tho  curda  that  tho  Ciimpany  would 
see  it  to  be  lo  ita  interest  to  bo  free  of  that  roatrlotlon, 
and  to  bo  able  lo  eompolc  all  over  Europe.  Tlio  Ediaon 
and  Swan  {Company  waa  not  froo  to  esport  lamp*  from  Ureat 
Britnin-  Tho  lam|)  paleola  now  wore  absolutoly  ^ono,  and  there- 
fore It  came  to  thia — that  they  would  have  lor  £450,000  the 
bualnomot  all  Europe  for  what  It  waa  worth.  bvuaiiM.  Wing  looether, 
the  bair  of  es[>ortation  from  EnKlnnd  wo>]id  bu  removed,  and  tiiey 
would  be  able  to  make  lam[Hi  for  the  whole  world,  China  includM 
They  hod  trieil  to  turn  out  the  muat  efUcienl  article,  and  during 
the  yeara  oi  protection  they  hud  bad  a  monopoly  of  all  tho 
■ciantilic  information  Tlioir  factory  waa  tbo  beat  in  the  World, 
and  their  o|ieraliona  hod  not  been  confined  to  lompmakii^.  Tlie 
Director*  know  ijuitc  well  tho  (|uality  of  every  kat&p  pro- 
duced, bocauio  they  had  bought  thorn  and  tealeil  I  hem. 
He  hail  not  jot  dixooiurod  that  lauiiw  oould  be  niaile  more 
cheaply    in    Ueruieny     than     in     EiiKhtid.      The     Company 
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had  b««n  {ilaylnK  off  Ui  fActory  tn  Cemiiiiiy  ^ainot  Im 
fmotory  in  I,oii<iuii,  and  ihey  (loind  tliat  the  r«iiult  In  Loniion 
was  rather  iDoru  (Aliatact'jry  thnri  it  w&>  in  liermany,  bocatise  il 
Lonieil  out  quniilily.  Tlie  ('oiii|>iny  wiw  allowed  ta  ■»[[  HUiBon 
UmpB  and  Snnii  lainpa  :  bat  l)io  liiligon  Inmp  hnd  dinappMuiMl. 
All  the  refuse  ■lock  in  (Icriiuny  hul  been  bought  U|i  by  ■pccu 
Ifttor*,  knd  wooM,  no  doubt,  !>&  Ltunched  hoic  ni  IIr*i>cliuH  lioimnn 
goodiL.  tVbDD  It  came  ui  noad*  at  atlnt'elum  charxRlor,  rbn  Swan 
Conofmny  vrnold  bo  khln  u>  ooiauaM  wltli  nil  coiuant  Tlivy  hnl 
Miiir  cilrtmdy  valnnlili'  juitnol*,  Imvin);  ittinn  y«Hr«  yVL  nii<-x|iiri<fl. 
in  rp-i*!-!  ':(  llttii'i;"  *liii-Ii,  tut  tli«  UinjH  woto  olinoet  iiiiiiiixTn" 
abl«,  ttnd  wi-m  noiv  b«ing  niHiJH  by  hundred*  o(  tbouMiiids.  Tbo 
Company  hail  liveowd  many  ol  tlie  beet  dttaa  in  Eocland.  from 
irlioin  *'hey  obtaitied  n  rofalcy. 

Mr.  r.  vr.  RejnioldB  cni[uite<>  ubetbor  clio  ca^iital  would  bo  cut 
doun.  mid  iilto  a«  Io  the  CI.  Il)>   liability  on  tlio  ilinreii. 

T)iu  Cbalnnan  naid  thnt.  in  iiniiul  nuinl'ori,  ihny  wouKl  bo 
XtKliKHI  lc»  111  |M|ici  timn  bi'.fuiii.  Hi' illd  nol  >««  llnil  oitlior 
COniMciny  vl'iih  in  iTnn]iiiti)iLi>  iviu-  of  ttevt  u^fttiitl  tjoini;  roi|nlr<id, 
tuid  lie  miji^lit  wy  tliiit  the  eu>ii|Krlitiun,  ii|i  lu  thv  (irmvot  inuiniint 
had  not  in  any  nny  mHiK'Dh]  llwir  n'llen.  Tlie  ('tiHiruinii  tlieii 
ex|)taintM)  at  Itnigtb  a  circular  wliiuh  liiut  tiwn  imuciiI  Io  tho  fully 
(Hud  sharcholden  an  In  the  loason  and  ivmsequonocs  of  the 
amalgnmnlion. 

The  report  urn*  iulo[iicfl,  unil  iho  rotirinK  ditocton  (Mr.  W. 
Culhbei'l  ijuiltor,  il  P  .  »iid  Mnjoi  Flooit  I'aitoj  wore  rc-cloctci, 
and  a  lOMJutlon  wa*  |>a»a«d  nuthorlHltig  uio  dUlrlfauliiio  of 
dii  idftnil*  a*  niontlnnod  in  Ibe  rojiorl. 


ELMORE'S  FBENCH  PATENT  COPPER  COMPANY. 

A  mooting  «i'n»  hold  on  \VednQ«Jo)  M  tbo  llolborn  Rcetaurant 
of  the  dnbeniuro.lioldon  and  Koi?ur«d  credilar*  of  Elmore'*  French 
Patent  Coj)|ior  l)f|Hwltlni;  Com|>any.  to  oonnlder  a  fchoino  ol 
•iranuoiiiiitit  tHitwfien  tbn  Ci>tn|iany  and  im  crodllon.  Mr.  C.  J 
SMwart,  ih(i  oIIk'ihI  looelvor  and  priiviniaiinl  liquidator,  proRidod. 
It  miui  opUiriixl  tliHt  the  objeololiJie  tobeiiie  wa«.  first  to  aati^fy 
the  claiint  of  the  dobontuio  holrli*r«  and  oieditorx  of  the  Coin[Miny ; 
and,  Bocondly.  to  rosusoilato  the  Cum^inoy.  •otlmt  :Ur-  rcvcr«i<jii  ol 
WMOta  might  belong  to  the  vbareholdom.  Tbo  OOoUil  Reoelvor 
boTinji  Dtatcd  ihat  ho  prwidwl  under  an  order  from  the  Cnart, 
■aid  ho  wiabcd  lo  inoko  it  very  clour  that  he  did  not  rocommcnd 
tlie  (choTno  in  any  form  wbalaoover.  If  it  woro  luloptcd.  thO(« 
pTMOtit  iBU^t  diattnctly  undoniUind  that  it  win  not  a  ichomc 
rwMDiiiiendtd  by  tlio  official  rocolver.  Ho  did  not  nay  that  the 
Mthuiue  was  not  the  bo«t  aii«  that  thoy  ooulil  adoiit,  but  at  tboiamn 
time  tboy  muai  judjce  tor  theinaolvet  •«  (o  «liether  th«y  would 
adopt  it.     The  •oheme  wan  uiloptvd  with  one  fliiiBcntienl. 

In  tho  aflcrnoon  a  nieoting  of  the  uiiiiocui'cd  credilora  vras  hold. 
Mr.  SMWATt.  tho  otSolal  rocoiror,  who  oeain  pmlded.  ciplainod 
Ihiii  I  111-  iliitiiiniiiro'holdara  hnd  aoooptod  Uie  (iroponnJ  iicheinc.  and 
It  nou  Katuii  laith  tlinao  firtoont  wholhar  ihoy  n'i>i)ld  nccciil  it. 
I'lniMii-ally,  i.bu  •■-bvni6  put  an  ond  lo  tho  IfquidHtion  prntwcujint;*. 
Ho  iliil  nut.  HM  ollk-iiil  ri'(«iier,  ttinli  to  liold  out  any  Induoeinsiit 
to  them  that  tlioy  woidd  be  benefited  in  any  way  by  tbo 
acheme.  The  achonie  haiin^  been  retul  and  explainoil,  ibu 
OBotal  Sooolvor  uitd  tho  creditors  wen*  best  ablo  to  jud^u  front 
Iheir  f'jiiiioi  dciiIinKii  with  thj  Elmoro  Companv  wbuibor  the  new 
coiiifnTiy  w  ni  liktly  to  be  tlio  >DCl^e•B  which  had  boon  foreshadowed 
On  tho  motion  of  Mr  Jotm  Boa),  iccondcd  by  Mr.  Sbnrmer.  it 
wa*  dnrldnd  to  nppravn  thu  •ohnnio.  lubjoct  to  tho  aanotion  of  the 
Coiiit- 

Tbo  aliaiehoUter*  ot  th«  Coint>any  tubnequontly  held  a  nioi-tint; 
at  tbo  Holboni  Kertaurant,  undvr  the  chairinniixliip  of  tho  OtlUdal 
Kaealver.  who  repeated  the  ob*urvKiioM«  tiiAiki  iii  ilio  oarlinr 
meotiiiEN  lo  the  effect  that  he  uadu  no  teoutniniudntion  ori<]  way 
«r  Iha  other  with  rcjtanl  lo  the  acheroe  In  tutily  lo  quealionw.  he 
Mid  the  Court  tniiihc  deolino  the  icbeuio.  un'l  anybody  mif-ht  be 
hoaM  boforn  the  Court  in  opimition  to  it.  It  vran,  however, 
doabtful  n  hothor  tlia  Court  wouVl  vary  tho  ichomo  at  all  without 
ivC  ttmii  in««tiii>;.  Aflor  aoino  diacuuion  iho  mooting  approved  tho 
obetiie  auhjooi  lo  llie  *annltoii  ol  tho  Courl. 


BUSINESS  NOTES. 


Aabe*«r —The   hydrO|>atlilc   wtAbllshmenl    propone   to  adopt 
etric  Ujfhiing. 

•tern  OotoB  Tolosrapli  CempAoy.  —A  qaartorly  dividend  of 
1i  per  {«ni.  bax  tioon  declarnd. 

Pomoy.—Tcndoii  ara  iavitcd  by  the  Town  Commiaoionet*  for 
UtibtinK  lb<i  town  by  oloctrlcily. 

Aberynwltb.  —Tho  T%iwn  Counoil  have  decided  to  «r«ol  an 
electric  hfi  up  Conatitulionhilt, 

Wsatem  Kod  Sraslllaa  Talotrapli  Comiiany.— The  rocci|>te 
lor  tho  weuk  pudcd  Ueoomber  ID  were  £i<.>l'>. 

Cherry  Hlntem. — The  queetlon  aa  to  the  but  method  of  lighting 
llio  nliuut"  \f  iindec  ihc  oonwiilotatlon  of  tho  {laiifhioner*. 

W«M  InlUa  and  PasaiBa  Talecrapli  Conipaajr. — The  teceiptil 
for  the  two  wiicliii  eiidrd  I>CPomber  l.%  woreflS'2  more  than  for  tho 
corr(t>|ximllDK  period. 

Caloutta. ~ M«B«ra.  Kilbum  andCa.  of  Caloulto,  hat-e taken  iii> 

I  agency  for  MoMira.  Crotnpton  and  Ca,  and  alao  tor  Henley'a 

il0|{r«ph  Worta  Company. 

Leeds. ~ lendeiB   are  intited   tor    Tiiingj    the   rarloua    letting* 
Tequisite  in  eloctrio  lighting  iiiaido  and  out  Wron'a  Hotel,  New 
BrtggaX*.    Api^catione  to  bo  aenl  to  Mr.  J.  Townsend,  at  that 
addrett. 


Melbmirae.— The  oomplele  lifthlin;;  of  the  oity  ol  MelboarBe  hf 
otecUicity  is  likely  to  be  accompliBbed  by  the  beginniD);  oi  tho 
new  year  at  a  cent  of  t'TU.WW. 

HaliraK  —The  prof>an>l  to  orecuheoonlrsl  di>ri.'it  forthe*Ioclric 
lik'htini;  on  the  vaoant  plot  on  the  coat  nde  ol  tlie  Halifax  Pariifa 
Church  In  rinid  lo  be  meeting  iritb  much  op|KHiition^ 

Bnrtan-aB-Trant,  — Nf'w  aohoolrooiB*  connOcCed  with  Oeo«ve' 
#tt»f't  Vivv  Muihodint  Ctiapi^l  bu>«  been  openod.  Tbo  ball, 
whi>L'h  •e.'itif  euo  pertonn.  and  Iho  priiici|Ml  rooiiie  are  to  bo  liftbtod 
by  uleutr icily. 

Onlvereal  Elootrtc  Llthilag  Company.  Limited  — Tbii  Co3i' 
(iiiny  iin*  huen  registorod  wilh  «  mpiiiil  of  t".">.00(>,  in  lOa.  abarai. 
lu  carry  on  bupitiem  an  electriumii",  vIcvtHcal  nad  laochanienl 
uiifrineora  oto. 

Morwieh  —Tho  Town  Council  havo  dccidod  to  liybt  tbo  CoancU' 
(^hunilrvt  'M\t\  L'oinmiilou  rouin  nnd  the  mu^iapel  odBoea  aad 
Kiniliiry  ullioui  by  oloubriuiiy.  Tho  iiihiuhI  eipendiUira  will 
amount  lo  t\m). 

Lo«a  OrajBted, — Troiuiury  *»iicblnn  ban  boon  rooeivod  by  the 
l.<iiidon  l.'ounty  Council  for  the  folloulnif  loan,  wbicli  it  awaiting 
completion  :  Uamiuittnd  Ventry.  £S.OIHI  ^>r  eloctrio  liRht  buildiaici 
Hixl  works.  :)•)  yoant. 

TolepIiaQle  Conueanloatloa  —The  dlalhel  ODMiaiteT  ol  tlie 
NHtiiiniil  Toltiphone  IVuniuiny  finxv^  (hiit  tiie  nuMilon  of  mrttng 
Ck'irk  Ill-lit  on  a  joint  oH^iiango  botwtvjn  l>Dir*Dury  and  Bradford 
will  not  bo  loit  «ighl  of. 

palmontk.  — Mr.  (Itose  i*  UiO  t>loneer  of  doclrlc  Uichtiag  in 
Falitiuotli,  having  joat  Goinptot«i)  an  ln«laJUtlon  of  arc  Iqrbuin 
th«  H  inilowa  of  hiB  tbiec  aboiM,  tliu  interior  of  which  are  illumtoeled 
by  50  c.p.  incandescont  U|[bla. 

Barneley.  — Toodera  are  Invited  (or  ll|{htin([  tho  Bamalsy-aroade 
and  (idjuinint;  property  by  vleclrlciCy,  (or  (he  narnaloy  Arcade 
Ci'inpiiny,  Limited.  Applicaliotia  nie  to  bo  addroaeod  lo  Maul*. 
Wade  and  Turner.  10,  Mtt-atrect.  BarUBley. 

Briatol  —The  Town  Council  laat  week  adopted  the  reconuneoda- 
tlon  n(  th«  Rloctrical  l.iifhtioe  Conimltiec,  that  they  be  aatiioriBed 
Ui  »pply  to  the  I.<KUil  (.•ovornineiil  Board  for  thoir  lanclKm  to  the 
boriowin;;  of  n  fnrtlior  sum  of  £il4.IH)0  (nr  tl;;htiai;  purpoMW. 

Helaen.  -Tho  Town  Counoil  have  adopted  the  niinulee  of  tho 
fia»  Committoo  recommending  the  aocoplaiice  of  the  lender  Ol 
MoMr*  Siomon*  Hpo*.  and  Co.,  Limited,  nl  £1.W!I,  for  oonpled 
CDKino  and  dynamo.     Tho  onjifloe  ia  of  tho  Willans  UH  type. 

SUrllag— The  Town  (.Council  are  lo  rooeivo  a  report  from  Mr. 
Ariiot,  irloctrical  <<n|;ineer  lu  the  UImicow  f^rporation.  for  the 
uuidanoo  of  th«  (.'onofil  in  (loiinoolion  with  the  applicauoo  of  tbe 
Caledonian  tOIcclric  .Supply  Company  for  a  provUioniU  ardor. 

CardUI.  —A  meolinK  of  tiic  Liichcini;  and  Kleotrical  CommHtee 
WHH  hold  on  Tiioaday  at  the  Town  Hall.  Ten<leni  were  Kooepted 
fur  'l'*\  lamp  rvliimn*,  lamp*,  and  lampholdora  roapectjvely.  Il 
wMx  dei'idwi  to  t>r(M;t  aliout  4(1  additional  lamiis  in  varioua  parta  of 
the  town. 

Sdlnbargb,  —  Tho  Town  Counoil  of  Edinbuiiih  have  remitted  te 
thu  Clmin-int;  and  I.ii-hllni;  Cornmlttco  Iho iiocation  of  eonaidorinf; 
and  rei'Vtine  on  viloniiiuna  in  tho  oloctrlc  llgbtlnit  of  various 
atceet.e.  E"tim»iu"  for  the  finti  [wrtion  of  tlie  work  will  be  invited 
in  about  a  H^eek. 

AInailDlilm  Company.  —Mr  .luaticc  Wrislit  had  before  liim  On 
Woilnendaya  [lotititni  byLhoConijinnyfor  tho  tod uc lion ofitacafulal 
fruiTi  i;40(>,<)0<)  ru  CSO.INKI,  by  mu>on  ol  toaa  of  capital.  Hi*  kotd- 
»hip  diifictetl  tht<  jwtition  U)  alend  over  for  further  orldoMCe  aa  tO 
the  loaa  uf  (^apilal  nUBtAined, 

Barregaie.- I'ondiirH  are  invited,  by  iJio  3Uth  laat.,  for  the 
unpplv  uf  oun(.^onlno  iiitrulnlod  oabloa  fur  htj{h-pr«anire  dialriba- 
tion  for  tijo  Corporation  ol  HarrdKHte.  Spocifioatiooa  may  bo 
obtained  ol  Mr.  t^  St««il,  butuugh  eurte>'Or,  Municljial  Omoao, 
Harrogate,  on  payment  of  i^l.  U. 

Capital  Jteqnlrad.  —  A  prlvHte  (ilentrlOAl  coDapany  nuhca  to 
incrotirie  its  onpitHl  lu  ineiit  lh«>  neodw  of  it*  ^tt>«lB|c  bualiuM. 
Tho  com|iany  [!ould  employ  from  lll.filK)  to  0,000.  Coaimaoi. 
(.■Blions  to  bo  ivJdreaied  to  tbe  ooinpany'H  eotioitore,  Manre,  CaTO 
and  Co..  *,  Foncburch  Btroot.  K  C. 

Pilling.- A  L-omplete  ulectrio  liifhling  plant,  oomprialng  oU- 
online,  dynamo,  acEUinuIalorB,  and  about  50  inoandeoottnl  lamfM, 
IK  being  laid  down  at  Ftuko  Ilall  by  Mr.  E.  Dewhurel,  elaotrtou 
en){liiGOi'.  of  Illaok|ji>i:>l  and  Prmlon.  Il  is  rumoured  that  the 
eliiihcli  ia  to  bo  liiilitod  by  electricity. 

City  and  Sonth  LoDdoD  Hallway,  —The  lecuiptt  of  tho  Com* 
pany  lot  the  wook  endin)*  [)«aombor  17  were  £S05,  uf^aiiiBt  £911 
lor  tho  same  period  last  voar,  or  a  decreoao  o(  £13.  The  lolal 
leceipta  lor  tho  aecond  halfvoar  o(  \'A^%  ahow  an  inoreaae  of  £tU 
over  thoao  for  the  carro«)K)nding  period  of  IisS2, 

Dewelnuir. — The  Lightin}*  and  Water  Commitlco  reported  on 
tho  9th  ult.  thai  nine  leiideia  had  been  received  for  buttdinc*  the 
central  oleetric  light  Italian,  and  thnt  tiie  tender  of  Mr.  Mark 
Scott,  of  EarUboatnn,  for  lighting  flAtion  had  boon  ncooptod. 
Th««o  minutoii  havo  boon  adapted  by  the  C'ooncil. 

Peraonal.—Mr.  B,  Holmea  JenkuiBon  infoiiaa  as,  dow  ibal  ha 
hai  completed  tho  work  of  electric  ligfatinji  tbe  Suulhamptou 
Docka.  ho  haa  been  apjiointed  lo  take  cliaige  of  HoMra.  CromutOD 
and  Co.'*  liithtint;  conlracta  for  tho  <iroat  Eaatcru  itaJlway  Com. 
[lanj  at  Liverpool. a trcol,  Biahopegato.  Bhoroiitob,  ot«. 

Klnssweed.— At  a  ninotlnK  of  tho  Ixioal  Board,  Mr.  U.  Anatay 
cniiuireil  what  Meura,  I'nrlltt  hnd  to  aay  in  relation  to  the  inferior 
lighting  of  tliedivlricl.  Thoaurveyor  was  understood  to  reply  that 
tbe  currenl  wa«  at  (anlt^    The  ahaij-man  eaquired  wbea  Uie  iroa 
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pMt*  wera  to  conitt.     Id  reply,  Uio  surreyor  uid  he  beli«v«i)  they 
wara  nt  Wnjinley  SlAtlon. 

AgMBt*.  — McBin.  Henry  Ro(fer>.  Sons,  and  Co.,  of  London  and 
Btrmlnitliiuii,  have  been  appointed  K>to  »geal*  tor  lh»  United 
Klnifilniii  of  l.he  Foiidoric  «it  Trcfllorio  de  Bronw  PlioephorBiii 
d'AmlurlMulil.  fMonWfiorn  Phfuphor  Brona:  Worknl,  manutnoturors 
of  |ihos[iljor  ci)pv*r,  [jlioxjihoi'  btvnwi,  anct  photphor  wiro. 

Pl^al  (or  Sal*.— The  Btnckpool  Corpotnlion  have  for  inlig  their 
r«on>t  Bcc  litfhl  pi  Ant,  ci>iii>l><i.inK  of  IOSiniMiuidyniinioii.C,000  c  p. 
arc  Itiiap«.  (iniiii-iMrlHblo  Robey  vnctn*  and  bollnr.  Ifi  nominal 
horso-poiror,  olil  otiiles,  el<t.  Pwuoular*  *«  to  %»iai*  may  bo 
obtained  from  Mi'.  Wm.  Chev.  I'rinoeiu  atrMt  Worli*.  Hlachpool. 

LI^Iilliii  at  Tanston.  The  report  ol  the  Elwilric  l.iehtlni: 
Coinmiltcc,  adopted  by  the  Tovn  I'ouuL-il  laat  woeli,»t»t«d  lh»t 
in  cnnaociucnce  of  the  nrroiit  of  Mr.  Hunt,  the  coinmicteo  bwl 
ni>point«a  th*  awtatant  oncineor.  Mr.  W.  CouMna.  a«  enKineor  iij 
ohar2«/>m  Itm.,  and  that  thtiy  had  inndo  auch  other  arrnnKomi'its 
for  isirrylni!  on  tho  workft  aa  th'<.y  conaidnrail  nociciaary. 

SaMern  Telecrapli  Company,  LI  nl  tad.— The  d!reotor» 
announce  the  payment  on  January  15  of  interwt  of  3*.  por  sbiu*, 
loaa  income  tai,  boin^  at  th«  raw  of  0  ;wr  oent.  per  annum  on  the 
preforonco  aharo*  lor  the  (|uaiter  endinK  December  31,  and  U>c 
UKiial  inMrlm  dividend  of  'Ja.  M.  per  ahnre  on  tho  ordinary  iihareti, 
tax  free,  in  rwpect  of  profit*  for  the  igiiarMr  ended  September  W. 

BaddenfleM.—Tbc  Corporation  invite.*'  will  be  seen  Iroin  our 
ndvorlisotnont  (.'alumnii,  tendem  tor  llie  wiring  of  nnd  tor  tlie 
■upply  of  eleclri;^  li^lit  fiuin)()  for  the  mulul  lo>t);ing  lioiix(>,  i'lanH 
and  tj>fy:ifiGaLtonB  mny  be  obtained  njxjn  n^iphcAtion  to  Mr  A.  B. 
Mountain,  borou)[h  electrical  engineer.  St.  .\ndrow'«  road 
Haddenifiold.  Sealed  tcndera  to  bo  cent  lo  the  borau([h  electrical 
pnKlnoer  not  laUr  thnn  .lanuory  B. 

Portamoiitli.  —  L'onai'ierable  prOKreaa  i*  being  tnaiJe  with  tlie 
machinery  for  the  rnipply  of  the  electric  lighc.  and  there  i*  reason 
to  oipoct  that  by  the  end  of  January  the  station  will  be  complete. 
From  a  return  jiut  iwuad,  the  amount  paid  for  purehoae  of  land, 
wection  of  buililin^,  and  other  aiponaea  up  to  Octobor  I(t  loat  waa 
£Vi.OW.  and  the  amount  aontrACt«d,  but  not  yet  paid,  l>  i:;ll>  li:><>~ 
in  all  £4S.(i»5.  Thi<  will  loar*  an  available  hnlanco  ol  £7,mt  to 
provide  for  ountingeni^icti. 

VamMDth.  — The  Town  rouncEl  have  adopted  a  TOport  of  the 
Electric  Li^htinu  Oocntoitcoe.  The  connnitteo  itAted  tho  Mayor 
had  been  apcKiinteilrhiiirman  for  theemoiinu  yitar  :  that  the  Board 
of  Trade  bad  approved  tfaejpropoKeil  mat>i'><l  uf  ll;;l>tirig  :  and  thnt 
the  Local  OiKemfiienl  Board  had  "nnctiuri<vJ  n  loan  of 
£15.000  tor  carrvine  out  the  •ebome.  and  also  approve<l  uf  tho  cite 
tor  the  electric  litchtinf  vtatwn.  Mr.  Preece  i>  to  be  inatruor«d 
to  prepare  the  ipecilications. 

Ltverpeot  Orerbead  Kallway  CempaDy.  — The  director*  have 
miulu  a  thiril  cidl  of  £*•!  per  >huri;  un  '..VIO  preference  sharas  (liiet 
iaiiuei  Sal.  I  Ut  7,500  ini^lueive  |,  payable  at  the  lianii  of  Liverpool. 
Limited,  ^Vaturnt^«9t.  Liverpool,  on  Tuesday,  January  !).  The 
Board  have  al»o  made  a  fir»t  call  of  £3  per  aharo  on  2.50U  prefer- 
enee  aharea  (aoo^nd  iainea.  Xo>.  T.AOI  to  10,000  incluaive),  payable 
on  January  t).  The  trallic  rei^eiiiUi  of  thia  railway  for  the  week 
ending  17th  Inat,  amounted  ut  IMSi. 

Bradtord.— It  boa  occurred  to  Mr.  VV.  Oloisop  that,  aa  the 
Bradford  Cortioration  have  auccoodod  In  lupplying  electricity  in 
tbe  centre  ol  the  tovn  in  a  moat  efficient  manner,  they  might  be 
induced  to  eatabliah  an  initallation  )n  a  district  like  Ifnaton  if  a 
■ufficiont  number  of  the  lacopayoni  could  bo  found  willing  to  uM 
electricity  in  their  house)  Inntead  of  (;""'  l^'or  the  purporo  ol 
l«*ting  the  fooliniE  of  the  Beaton  ralepayuri  and  ubtaining  Lufor- 
mation  on  tho  aubjeot,  be  a«k*,  iu  a  uirunlnr  iwued  to  the  rat«- 
payora,  tliat  an  aooompanyinK  form  ahould  be  luuned  and  returned 
to  Dim. 

LtghUaB  al  WoIv«rb*apt«B.  — Aa  mentionod  In  our  laat  Imue, 
a  Ti-.piirt  hfti  boon  piciuintni  to  the  Town  Council  by  the  LiKhtiiiK 
Committee  with  loijurd  to  the  nchuuie  fur  *u)iplyln|f  the  oleotrlc 
IlKht.  The  committee  were  anxioua  that  the  ioKtallation  of  the 
•leotrlc  light  thjuld  be  olfeoted  with  tho  loaat  pouible  delay,  and 
among  their  recommenHations  waa  one  that  the  t«ndors  of  Che 
Electric  Ceoatruction  Company,  Umited  ;  Mr  John  Thompson  : 
the  Bpateio  Electric  Accumulator  Company,  Liinit«I  ;  and  the 
Callender'*  Bitumen  and  Telei-raph  Work*  Cnm[>any,  limited, 
•hould  be  accepted  for  the  work*  mcludnd  In  tho  iiovnral  apoRitiRa- 
tioni.     Tho  report,  aa  aiatod  Inat  week,  wna  adopted. 

Monnaoiitk.— At  a  meotinf;  of  the  Town  Council  loat  week,  Mr. 
U'llaoo  referred  to  an  article  deaoribinif  a  ayatom  of  electrical 
■»nit«tion  which  wna  beintt  ci  peri  men  tally  tried  at  Havre.  Tho 
lioDmouth  Corporation,  he  tud,  were  in  a  apociiilly  aultablo  poil- 
Uon  (or  adopting  auch  n  ayatcm,  if  it  could  be  prnvod  efEeotive.  by 
the  (act  that  thoy  propoaed  woiklng  (heir  aaiiitary  and  electric 
project*  aide  by  aide  It  aeomed  that  they  would  be  able  In  the 
ooBfM  of  tiiQV  to  put  the  »ewwe  from  the  precipitation -tanks 
right  Into  llie  water  at  once.  The  puinl,  thurefure,  sui^gmted 
ileetf  ea  to  whether  it  was  wise  or  not  to  coddle  thenuiel>'es  with 
tJie  COtt  of  land  which  they  would  pocsibly  not  require  at  all. 

Klgfe  T,  Klinore'*  Fraaeh  Copp«r  Depoalttag  Compaay.^This 
wa«  an  action  by  the  plaintiflii  to  liavu  it  di.i-ltinri)  that  the  Hutu 
•vbterlbed  for  oertsin  debenturea  wan  f'tiitnnbli^  in  {.>ro|jortion  to 
tliesBBOoot  ol  their  aabscription-  The  li'reiich  Company  profiosod 
to  iieue  £65,000  fitut  mortcnge  debentoree,  and  they  iaauod 
oirculara  inviting  ^areholdora  to  lubacribe.  It  waa  atatod  thnt  If 
bhe  debentnre*  were  not  fully  tobtcribod  the  amounta  would  bo 
reluraed  to  tho  aubacribora.  Only  £-2.fX!0  or  £.?,IX)(I  waa  aub- 
■cribed.  That  wna  paid  into  a  bank.  Under  the  circunmtanoe* 
the  Bubccrlbcm   (ol  whom   the  plaintiff  vm  one)  applied   for  a 


return  of  their  anbecriptiona.  The  Company  went  into  li(|nida- 
tlon,  and  the  hank  claimed  to  have  a  lied  nj>an  the  auni  in  reniect 
of  overdraft.  After  tome  diBcuiwioD.  the  defeiidanta  ngrsod  to 
jud|{ment.  tho  money  to  be  returned  to  the  aubeoribera. 

Lttton.— A  ■no'lel  elt^otric  liL'ht  Inalallatlon  hoa  just  been 
(inisbed  at  The  Larrhe*.  Lulun,  the  private  realdence  of  Mr.  J.  H. 
tireen.  The  plant  cutisivte  of  a  Sh.p,  nominal  "  Otto  "  Kna-ongine. 
■hunt  wound  dynamo,  and  Epstflln  celln  I'he  total  number  at 
incundeaccnt  light*  ii  about  6i},  and  the  ei>Kine-hciUM  la  about 
00  yarda  from  the  main  building,  the  load  covered  niiiin  conductor* 
bcine  convoyed  undoritround  Bcro«  tho  iawn.  Tbeolfiuial  trial  ot 
the  plant  took  place  Cut  w nek  In  tho  proacnco  of  Mr.  Albion  T, 
Bneil,  the  oonnoltin^  enelnoor  for  tlw  work.  The  Lnnduo  and 
l^ncathire  KI*"Laric  and  (leneral  Bn((in(;Mni;  Company,  who  h«r» 
carried  out  thia  installation,  Uo'c  »l>i»  bean  entruited  with  the 
liphtinj;  of  Lieut.. Colonel  Mnrtin'a  no*  re*iilei>co,  IVlerahun- 
terrace,  <ilouc«ster  road  :  Menn.  Wright,  Lnynian,  and   llmney'* 

Iiremiae*,  ,'tauthwBrk  atrect :  and  a  ipecial  ]>lanl  fur  ur)-HU'blowin({ 
ly  electricity. 

LlBtatlnc  Is  SilgraTla.  -T!i>?  HI^'Iiwhv-  CoinmltMie  of  the 
London  County  Council  rejiorted  on  Tiio«l«y  llial  they  hod  con- 
■idorod  three  noiicee  from  the  Wescininster  El««trlc  Suiiply 
Corporation  of  intention  to  lay  moina  (n]  ncrojs  ttvlgruve  road,  (S) 
ocroai  and  aloii);  V'ork  street.  louth  >ldo.  and  acruNi  Jainee-etreeti 
and  \e)  in  Recleaton  street  and  jilaco,  Bolgiavo  K|i]arc  and  plncff, 
Wilton -croacent,  Kalkin -street,  iSroi^i-enor  croaoont  and  pincc,  St. 
(ieoreeV place,  iimi  I'n-ciuiilly.  from  Ajieloy  House  to  a  [loint  near 
Hamilton- plaoo.  The  committee  reoommendad  that  the  »knction 
of  tho  ('ouncil  be  given  to  the  worki)  referred  ro  on  condition  that 
the  company  give  two  days'  notice  to  tho  Council'*  engineer  before 
commencing  the  work  :  that  the  details  of  the  street  boxea  bo 
submitted  lo  and  approved  by  him  boforo  the  work  is  commonoad  ; 
and  that  tho  covcra  thereof  ahall  cnnaiat  of  iron  framet  Hlled  in 
with  mateiinln  toaiilt  the  paving. 

Warm laator. —The  Local  Board  have  duMusiied  Itio  qutatlon  of 
an  installation  of  tho  electric  light  for  the  lighllnf;  of  the  fountain 
in  the  -Mnrket-plaeo,  and  tho  clerk  has  been  nuthoriaed  lo  •^iga  an 
agreement  with  the  railwny  company  for  the  eroclion  of  a  iwet  on 
the  company'*  promiaoB  for  tho  cjiirymj:  of  tho  cable  from  Mr. 
Hill's  i>roitiisc>i  to  the  fountuiii.     The  Chairman  atateil  that  he  wa* 

tirupari.'d  tO  carry  "  cable  Hlronie  enouKh  (or  a  2,U0()  c.p.  light  at 
ii«  own  coHt,  The  tiiiestion  of  the  dwilrablllty  of  laying  down  a 
Rtroiiiror  cable  In  order  to  eitend  the  lig^ht  to  two  otlier  points 
was  tnon  considered.  The  additional  cost  of  having  a  ^lianger 
cnblo  than  that  offered  by  Mr.  Morgan  wuih  £tU.  It  waa  generally 
felt  that  tho  atroiizer  cable  should  be  Inid  down,  and  that  the 
quoalion  of  extending  the  light  to  two  othor  [loint*  aboitid  be 
leftover  (or  future  onntldnration.  Eventually  it  wa*  decided  tO 
aot^oriee  the  Lighting  CoinriiUt4<i  to  have  tho  stronger  cable  laid 
dowu. 

raetory-Ll<litlD«.  — The  London  and  Laooashira  Electric  and 
(General  Englneeiing  Comimny.  Limited,  have  recently  completed 
the  overhaul  of  tho  main  enginca  and  mactiioery  at  lh«  Bulboume 
works  of  the  ilriLud  Junction  Cwinl  Comiiany.  Eitensivc  altera- 
liuMS  and  .nUliiiuna  to  the  plant  have  been  maili^.  including  a 
complete  ByBlom  of  elootrie  lighting  for  tho  whole  of  the  woriu, 
for  which  purpose  it  hiu$  been  neceimiry  to  provide  extra  boiler 
power.  To  meet  this  want  the  company  have  put  ilowa  a  Davey- 
Paiman  boiler  of  tho  Luncoshtre  type,  f^ft.  by  tift  Gin.,  which 
beaid^  supplying  strain  for  the  mam  onginu.  ia  of  ample  power  lo 
work  n  fi.li  p.  nominal  vortical  alow  npoed  engine,  belt  OOunlad 
to  one  of  tlis  flrm'a  new  overtype  ahunt'W*ound  dynamo*,  which 
can  be  utiliacil  lor  aoouiiiulator  charging  pur|io»ei  or  supplying 
the  lightji  diroot.  The  wiring  lina  hoKii  inntallod  on  tho  new  WBtcCi 
tight  system  devipied  by  Mr,  C,  N.  Rucsell,  tho  company's  engi- 
neer, and  as  recently  trtioil  hy  this  tirm  at  the  Froguioro  Mill, 
Heiiwl  Hempstead. 

Llandrladed  Well*.— Tho  clerk  to  the  I^ooal  Board,  at  a 
mooting  la-Mt  wock,  rend  a  nunibei  of  common  I  oatlons  an  to  «lcctric 
lighting.  He  re|x)rtod  that  a  reprei-enlAtive  of  tlie  Severn  Wfit«r 
Power  Company,  Shrewsbury,  had  modo  an  insjieolion,  with  the 
view  of  utiiuing  the  River  Ithon  as  motive  power  for  generating 
okctridty.  The  reiwrl  of  Messrs.  Andrews  and  Proooe,  Limited, 
of  Bradford,  ae  to  the  installation  of  an  electric  lighting  ivstcm 
waa  tiroducod.  A  acheine  for  providing  2.000  S-c.p.  lanipi 
(wliicli  would  yield  a  levenno  ol  £I.O0()i  would  oost  £4,000^ 
and  would  oiiluil  an  annual  outlay,  including  lopaymeno 
of  uapital,  dep reels tloii,  wage*,  ec« ,  of  from  £300  to 
£000,  The  price  of  the  current  waa  etllmated  at  fid.  per 
Board  of  Trade  unit,  or  equivalent  to  4«.  6d,  per  1.000  cuHO 
feet  of  gas.  The  ((uoation  of  a  generating  atatloo  was  not  deter- 
mined The  chairman  and  other  momiiers  wore  in  favour  of 
having  the  whole  quesitlon  laid  before  and  decided  by  a  town** 
meeting.  It  waa  Iclt  thnt  the  achome  was  not  yet  aufiiciontly 
complete  to  do  thin  After  full  dlacuselon,  in  tho  course  of  which 
a  onaninious  feeling  waa  oxpreaaed  in  favour  of  tho  Board  and  not 
a  eompiuiy  oarrying  out  the  work.  It  was  r««olvod  to  defer  the 
oomtlderation  of  the  aubjeot  pending  the  oblatiiiiig  of  titrlher 
Information. 

Bleotrlo  Commnnleatlon  Betwoon  nr«  StaUons  —The  Fiio 
Brii;>ide  C<iiiituilto<^  of  the  I,ondoo  County  Council  re|K>r(«d  on 
TiiiiwiKy  iliHi  ciiriy  thm  ywir  the  ('onnci!  auihori^ed  the  provltlon 
of  signalling  apparatus  nt  thu  14  stations  In  the  A  district.  In 
ordor  to  increase  the  faoililioa  of  commuuicntion  between  the 
BU[ierintendcDt  and  the  stotions  under  his  charge,  and  toredaoc 
the  time  occupied  in  aending  on  to  &rea  aasistanoe  from  stAticn* 
adjacent  lo  that  at  which  the  flrat  call  may  bo  received.  The 
■ystom  hai  now  boon  in  opomtion  aevoral  months,  and  tho  chief 
officer  atatOT  that  It  Is  of   great  advantage.     The  ooinmlttoo 
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[Bomnliiiglf  pcoDOMd  Uiat  it  ■bpald  ba  uttraduftod  at  til  oUier 
nd  MaUm*  m  th*  brigado.  Tba  aoniuil  chuvs  nindo  by  Um 
ilOfflMforthfl  a(»pu»tai  in  tbo  A  diMrlol  viu  £»l.  in«..  and 
It  nui  Mtltnslad  thftt  til*  Kiinual  cbitfjin  for  iIm  finl  auvoii  )**n 
for  ttie  tpimntu*  »l  lti«  44  MalJou*  in  llio  B,  C,  U.aiiJ  EdKtricili 
,  would  bo  £2T0.  dji&ii»t  iWa.  bowei'cr.  hod  ta  b«  wt  n  reduotiou 
Eo[£60in  ib«  unoiul  charge  for  tbo  tolophonic  appamtim  at  mcb 
Btntioni.  Tbov  T«eommsDdod  tbaC  ■abjont  to  an  o«liiiiat«  b«ia2 
■ubmittcd  to  Uia  Council  by  tha  Flonnoa  ComiuIttM  ••  roquirM 
b;  tbc  iCAiuta,  tbo  oRbr  ot  tbo  Poul  Offlo«  to  (irevlda  and  laalntain 
at  (tin  44  itation*  In  tbo  U,  C,  !>.  and  E  diitHct*  Staart'* 
ntlfiinltinif  ajipiu-atuB  for  f^O  b«  acosplAd. 

Ughtlax  ar  StaSvrd.— Ai  atitted  Init  woel:,  aa  (iO(|airy  wa« 
bnld  on  tha  Lkli  inal.  ai  to  thn  application  of  lh«  Tovn  Council 
■  aanclioii  to  borrow  i''JH,()()'l  for  purpOM*  ot  cloolrlc  llglitin^. 
I  Town  Cl«Tk,  ill  Kt^tinu  <bo  vi«a-«  of  Ibq  majoritj  of  tlie  Town 
DaDeil  iritli  rcsfwol  lo  lliu  otuctric  liKhling  a|>pliaitiou,  «iud  that 
>  Council  bad  called  in  Dr.  Joba  Ho^ikinson  tu  ailviac  Uio  una 
nanagcr  u|ioii  a  report  which  hn  had  flmwn  up.  Bvoiitualljr.  hii 
Kport  «u  preacdted  tothe(^uiicil.nDdhnd  lod  upiolhii  cD<)uiry 
beinK  bcUl,  Tbo  «yiit«ni  to  bondoplod  wni  tho  cnntiauoiu-Riuronr. 
~aw-tenMOn  niotliod,  with  accunmlalor*  (or  bebl.  loud*,  and  db 
'IbDbloD  by  tba  lht««'W(re  ityiitoui  T>r.  J.  Knpkiiia>jii,  who  na* 
alM,  •bal«d  bliat  li«  hail  Ti«it«r]  tho  tlio,  and  bo  coii»iElurail  i! 
Jrly  eonraniaiit,  aud  looked  upuTi  it  a«  a  KfoaL  advantaett  that  it 
*■•  by  the  i;a<warlEs  ao  that  tbere  could  b«  aoiso  combination  of 
the  B(«C  noJ.  in  nddition  bo  that,  n  potuoa  of  the  itoam  vould  \ie 
ntiliiad  lot  g^woikt  puipoicii.  lie  bad  i.>inininod  die  pUna  t>i  the 
buildiDga  firepanid  by  Ur.  Ball,  after  Ibny  bad  conforrcd  tOKOtbor 
on  tho  aubjoct,  and  thay  had  hU  approvaL  Tbo  buUdini[>  would 
■eooBiinodata  mora  machlnary  than  it  waa  |iro|ioi>ed  to  purcbaia  in 
tha  fir*t  iMtanco,  aod  would  enabia  extaoaiooa  lo  ba  mada  without 
(urtliar  Hilditian«.  Ha  did  not  tbiuk  lliay  oaed  afiaud  mora  tbnu 
£1G,0()0  at  tha  moat  to  Im^iii  with,  but  would  advisa  thorn  to  take 
powure  to  borrow  £80,000.  That  would  in  no  way  tnt«rfer«  with 
the  pon-er  of  Ihe  Council  lo  limit  tho  expenditure. 

UchtlajE  *r  Bolton-— Tho  caramony  of  laying  tlio  memorial- 
Mono  i>f  the  iinw  nluctrldty  work*  in  Spa-road   baa  ju>t   taliAn 
plaoa.    Tlin  firrumony  wut  [mx  formed   by   Mr.  Alderman  J.  .Vtllva, 
^j.P.,  oliainuiii  of  tlm  iju*  and  Uleotric  LiKhtine  (Jomoiittae    The 
'own  dark  (Mr.  K,  (J.  UinnoU)  read  a  atatemenl  raferring  to  tba 
iiagi  of  Ihe  Council  in  the  matter  up  to  tlie  pr«aent  time. 
Za  wuil  that  (he  cootracts  for  the  plant  bad  been  placed  with  the 
illowing  liriai  :   Steam  oiitt>"oi  and  crane,   Moaan.   J.  nnd   E. 
'  Wood.      £-2,i  13   :    boilera,    pipca.     pumgia,    ato.,     Moaan.     Hick, 
Harirreo^'o*.  "id  C'x,  Llmitod,  £-i,3!i!i ;   at[«riinlor*  nnd  dynnmoi, 
tho   Briiib    Electrical  Entclt>aoriii(>  CixspHny.    I.miitoi].   £'2.m  ; 
fa()^-t*a>ioD  cablae,  Meoua.  Sieuiuii4  Bro*    uud  Co  ,   Llcnltad, 
4iStKI:  low-tenaion  oablai,  Hoasra.  Siemoua  Bros,  and  Co.,  Liuiiteil. 
"79 !  UBin/ormcr*.  tho  Brush  Electrical  Enjtinporing  Company, 
Limitad,  £250 ;   awitiihboairli.  the  Manchoator  Eliaoii  Swan  Com- 
nuy  Limited,  Mnnrholi^i',  £!l3<li  nccDmulatora,  Uoaara. Crompton 
[»nd  Co  ,  I.iiiili.ttd.  £'i:tl  ;    i-iiai.-iron  plpai,  StaialoT  Iron  Company, 
_  Umit*d,  <'.M7— £ia,?73     Tho  work*  arei)xp«ct«n  to  booomplatrd 

Slid    rtuulv    (or   *upply   of    elaotrioity    early    next    ypar.      Tho 
Uyor  ulilmmini^  the  asMmbly,  tbnnked  the  member*  of  the  ooiu- 
~  niltae  for  the  devotion  they  hod  given,  the  time  they  liail  spent, 
jid  Ibe  encri.'y  they  had  displayed  in  arriving  at  tho  beat  ayaten), 
'ndobtainingaU  that  would  add  u>  tho  auccoaa  of  tho  undertaking. 
The  atona havinic  been  kid  in  poaition.  Alderman   Mi1e«  decUrod 
it  to  be  troll  nixT truly  laid, 

Lootfaa  ■llaotrle  Supply.  •The  lligbwayi  Commitloo  of  the 
t»ndon  Cuuiity  Council  reporicd  on  'netdaylbai,  tbey  had  con 
•iderod  tnn  Tiitilcci  from  the  London  BlaetHc  Suj>|>ly  Cor|>ornt)on. 
of  inlenlion  to  lay  diatcibutlne  maiiia  (a)  in  DeilUK-atroot. 
^oniardon-iiiMt,  Har«wood-plAce,  Princea-airoaL,  licorKoatrcot, 
olIan-aMoflr,  Maddoi-*lreet,  Mill-street,  and  Urook-atrcot,  aod 
'^11')  iu  aiiothvr  part  ot  Mill-street.  The  commiltaa  rccommandod 
citet  tlia  Miii't-iaD  of  the  Council  be  given  (o  the  work*  refarrad  to 
<m  the  following  conditiona^that  the  oompany  i;ive  two  day*' 
Boti<!e  to  the  Councira  engineer  bclore  eommenciiiK  tlie  work*  i 
bnt  tho  maina  be  laid  under  tho  Eootwity*.  and  be  kept  Uiii.  below 
I  undenidD  of  the  paving  wbcrovor  it  ia  found  practicable  t«do  do, 
nt  where  tho  main*  orou  (be  carriageways  thov  be  kept  at  tho 
I  dopth  below  the  eoncreto  or  the  road  malarial  aa  the  eaeomay 
lliat  no  pl|M«  nl  larger  lit*  tlian  Sin.  ahall  bo  uaod  ;  that  no 
et  bjiM  ■haJl  b«  oonittructed  until  tba  poeiliona  (or.  nnd  the 
Boda  ot  c«n#triiulioii  of  them  ahull  have  been  aubniittad  lo  and 
pproved  by  the  Cuuunil'a  engineer:  that  all  pipea  or  ojienlDga 
'  (rom  ur  into  the  boxea  Hhalt  be  of  nucb  ahojic  aa  to  rconove  idl  risk 
uf  injury  to  ibe  csTofing  of  the  cablef :  that  all  oablo*  uroMiiiK 
tho  boxoa  ihali  bo  aupi>artod  from  below  in  the  boxes :  that  nil 
earvioe  linoa  or  amall  eabloa  aholl  be  proiectod,  where  lonving  the 
boxaa,  by  an  extra  lead  covering  or  by  wooden  aloppor*.  and  aliall 
nlao  have  a  copper  wlra  of  aatndoit  «iza  earned  from  tho  aon^tco 
to  tba  main  oabia,  in  good  ooanaction  with  the  lend  or  Iron  outer 
caaintc ;  and  that  Ibe  euda  of  all  maiiiH  terminal ini;  alanwharo  than 
In  a  Mi  flliall  be  aecurely  protected  by  icuo  c'i|u  in  additioa  to  any 
oilier  collaring, 
aaabtUgo.^Tlia  raiioit  ut  tba  Rloot<lc  Lighting  Committaa  of 
,  tha  Town  Council  with  ralereiica  to  the  letter  from  the  manager 
the  Criuibrailge  Eleutric  Supply  Company,  IJmltad,  dated 
foiMnber  'J,  which  was  cotuklered  at  the  laal  Council  mooting, 
asatn  name  up  tor  discuiaion  loat  week.  Ii  <•*«  decided  lo  ralcir 
tie  matter  to  the  IJitbtiDg  Comniittee  fur  invoattgation.  Tbu 
Pavins  and  tlminwa  Commiitco  reported  that  thoy  bad  eon 
■klerea  tha  memorial  from  inhnbitanta  of  tha  boronah  ftakins  that 
Mffle  |irovi«ioii  might  bo  mndo  tor  llko  lighting  of  rnttior'a  itace, 
•od biiag  o[ oi^oioa  thM  iJie  wishes  ol  the  Diemoiialiste  would  be 


mat  by  the  arection  ot  s  powerful  light  ot  1.000 c-p^  or  3,000  cp. 
at  the  juiictiou  of  the  foat(>ath>  In  iTia  oantia  ol  tb«  Piece,  invtUd 
the  eit«  company  and  the  eleolric  iniuply  company  to  give  them  an 
ntimate  u(  Ihe  coat  of  tbe  erection  of  suoli  a  lamp,  tetratbor  with 
the  nxrti  per  hour  when  in  u>e.  In  reply  to  tbe  invitation  of  the 
committee,  tho  gna  company  stated  that  ther  were  at  present 
unoblc  to  (urniih  an  catimato  for  auch  a  tamp.  From  Uie 
electric  aupply  comnany  the  commitloo  leeoived  an  eatinwtA,  from 
which  It  appeared  lliat  th«  ooet  would  be  as  (oUmni :  For  ancting 
a  lamji,  oomplet«.  £39.  Ifh.;  for  unrrant  par  hear  el  a  lOjMipate 
lamp,  nominally  3.000  <«ml1<w.  ',:|d. :  for  oarbon*  and  attanitanea, 
per  diem,  Od.:  fur  cafltiron  pipes  with  two  wirea,  191  y*rd(  at 
^  Vd.  per  yard.  f.W.  19a.  The  cimpony  also  intimated  thai  they 
were  pra[iared  loaupply  the  current  far  cba  first  year  free  of  cost, 
on  condition  that  tbo  Corparsi.ion  would  oontinae  to  pay  for  it 
atler  ibat  time.  Tho  commiltaa  reoanimonded  that  tho  eatiinata 
and  oflvr  of  tlio  company  bo  aocoptad,  and  that  they  be  directed  to 
priimie>l  with  tliit  work  lortliwith      Tbe  report  wMado|>Md-  H 

The  Haokvool  Care,  — Tb'.-»e  uurs  are  being  t*mporaril^  workeil  V 
by  hotece.  A  repreaeritativo  of  a  lonul  pikper  nas  bad  an  interriew 
with  Mr.  Councillor  I'toraon,  obairman  of  the  Elootncity  Com 
mit»c  Mr.  P«araon  uid  ihut  tbe  CounoU  bad  boeo  ao  ormtic 
in  ilielr  decliilona  that  tbo  oouiinittoo  had  been  placed  in  a  vaty 
awkward  jfoaition.  In  refuntng  to  reappoint  tha  electric^  aaKi' 
•lear  aa  inaiiiiger  in  ohnr^  of  tne  tramway  depatunaal,  the  com- 
mittae  were  left  without  any  reepuiisible  jwraon  lo  euiierlatand 
the  works,  i'et  tliey  were  buuiKl  to  keep  the  trams  goinv,  *nd 
without  authority  from  the  Council  tbey  decided  to  emfiloy  horse 
traction.  Mr.  Pcuraon  had  full  faith  ia  tha  future  of  the  Black. 
(Njol  electric  trnniwnya.  If  tlicy  could  obtain  e  perfect  ayatetn 
tbo  ti'iunwaya  ojiuld  be  made  lucrative.  Tho  perfect  ayMenn  wee 
t.hut  iiarid  ut  Bii'Inppat.  ITn  Waa  Is  the  South  of  Txittoa  raoently 
and  ti>ok  tli<i  op|><>itui>K<y  at  prooaeding  from  there  to  laapaet  ill 
T'iruuifh  tbe  tcudium  of  tho  coniinl  ha  wa«  introdncad  lo  ilM  ehlel 
(itKiL'iulu  uf  thecomiMiny  whioh  work  this  tramway,  and  he  cama 
awny  furninheul  with  n  moM  of  details  reepeoting  Ibeir  syacaie. 
They  hod  1!J0  cnra  runnin^r  regolnrlv.  over  all  aorta  of  potata  at  all 
jorta  of  angles,  nnd  the  jiyVtom  oould  have  no  higber  reooaunen- 
dolion  llinn  was  bestowed  u|ion  it  by  Ijord  Kelvin,  who  tetiMiInd 
to  Mr.  )*<ukiwin  ihatr  It  wo*  i.bo  only  perfocl  syetam  of  atacxric 
i.imiiwayH  wbi<:b  wonUl  l>e applicabla  to  Blackpool.  With  nfyoA 
to  ihvir  |>ro«ciit  i>lant,  tha tiiMker obaerrad  that  ihay  had  eogegad 
Mr,  T.  I'arker,  of  Wolverhampton,  to  oreihauJ  tbe  whole  d(  the 
line  and  electrical  plant,  and  re^iort  lo  the  oominiUMt  Than, 
with  the  CooDGil's  consent,  they  will  trk  Mr.  Holroyd  Smith. 
tho  inventor  of  the  aya«>m  to  overhaul  it,  tor  it  waa  only  due  1« 
him  ibat  he  ahould  have  the  chaont.  M  r.  Paanon'e  impra^eo 
wns  that  they  will  have  to  adoirt  a  new  system.  In  conelaaioii, 
Mr.  Pearson  Kabl  thnt  it  woiiUI  Its  a  couple  of  montba  badorathe 
report  wan  tiiriii«h<)>I  lo  the  Cuuncil,  and  that  in  the  neontiine  ^B 
horse  Iraolion  would  be  usnL  ^| 

Cork.  -  At  n  mooting  last  Friday  ot  the  Corporation,  Mr.  Dwyer 
moved  tho  auapcnaion  of  the  standing  ordorn  so  ai  to  allow  the 
following  recoanmondatloiw  ol  ihe  Standing  ('oiumitloo  to  bo  dealt 
witli :  "That  the  ebjeclions  nUiwd  by  ihnlinard  of  Tmda  Imjiactor 
to  tha  echama  of  the  Hty  Tramwayx  Companr,  oa  ai^KOved  by 
tlie  Corporation,  be  answetad  aa  follow*:  11}  That  tlia  (■arpore 
tion  is  satiKQei!  ibe  branch  tram  through  Mori boroegh-etroet  will 
be  perfectly  Kite  for  the  con tenn plated  trallio:  that  unleaa  thishrancS 
be  sanuiionci].  ttamwny  No.  2  llo  the  Bnndonand  Paaaoga  Railway 
terminna;  wili  bcuBoleiu:and  that  the  inhabitanteolllarlburougti 
■iroet  unanimously  petitioned  in  favour  of  the  tramway  being  Iai<i 
through  tho  street.  1^)  Tbnt  tho  prei>aureof!HX]  voltaea  thc|»t«n 
tiolol  tha  olecirlcAl  curront  bealtowod  in  propelling lb«traineanil> 
col  down  iw  11  maxlmiiin,  tJiat  no  regulations  wore  aimed  to  hatr 
buan  iniidu  on  ihc  ■ubject  by  the  Donrd  of  Tiade.  that  a  like 
moxirnum  |iolvciliul  hiw  bt>en  idlutteil  in  other  lowne,  but  the  t'or- 
pu  ml  ion  will  aswiit  lo  whatever  iwtvTiiial  may  ba  decklad  open 
within  that  maximum  ''  The  same  uummitlee  on  tlia  6Ui  inst.. 
included  rccommcndDlion  '.  "That  the  order  of  Council  o( 
July,  1893,  confirming  recommand.-itioiiB  uf  thto  cotnmilLca  in  ^| 
rcforenco  lo  the  propoml  to  work  tho  projected  Cork  tramwoya  by  ^ 
oloeti'ieily  be  anieniiod,  ao  (hut  ibo  Corpomtion  iball  aancttOD  the 
working  of  ainne  cillior  by  olcctricily  or  by  horao  jmwcr  at  the 
oiilinii  of  tbo  pronioloiK."  Mr.  Itowo  moved,  and  Aldernian 
Hungerford  socondod,  the  (^onBnnatlon  of  the  eoinniittec'i 
roconimendaijon.  which  whs  unammi>ni>ly  lauod.  Sir  -luhn  Srati 
Hxkwl  wns  thera  nuy  (wiittbility  ot  the  erliemu  Iwing  put  into 
working  order.  Mr.  J.  W.  Bourko,  nolivitor.  who  atlun'lnl  oa 
behalf  of  the  comfuiiy  with  refenrni:*  to  the  matter,  'aid  i-crtiioly 
there  wiu.  They  \\aA  boen  only  wuiiinij  <levelopmer>tfl  iij  know 
whether  if  they  uaed  electricity  as  a  motive  power  they  would  get 
a  return  from  the  capital.  They  found  that  would  be  ntbcr 
difHoull,  and  tbny  now  pro[ioaed  to  make  a  tramway  on  n  modcmie 
capital  which  ihny  ho|>«d  m  have  enbiicTibod.  A  largo  portion  bad 
baan  aliaady  subac^ribtvi,  and  lliey  would  work  tho  tramway  by 
unehorte  ciir*. 

UghtlaK  at  Weylirtdge.  — The  report  uneeBntad  to  the  Way- 
bridge  KIccitic  Lighting  Coropany  by  Mr.  A.  B.  W.  Kennedy, 
states  that  tha  preaent  plant  at  Weybtidgo  oonaiats  of  two 
Thomson. Houstoo  nlternaMra,  each  having  an  ontpnt  of  S4  ainiiere* 
at  l,KKJ  volta,  and  each  driven  by  a  vortical  eooipODDd  sioain. 
engine,  made  by  U«a>r».  Brewait,  IJndley,  and  Coi,  M  Mat,chcat«r, 
running  at  !240  revolutiona  per  minute.  Tlia  alternators  run  nt 
about  l.SOO  revolaliona  per  iBinala.  Ench  altarnalor.  If  working 
ai  full  ijower  on  an  oidinary  circuit,  could  kw(>  about  900  !•  cp 
Ininpa  aligbt  nt  tho  uiiie  time.  The  work  done  at  tha  Station  i* 
(liviilod  into  two  leclioBi  -the  private  and  ibe  street  lighllnK- 
i'at  tbe  toi'mar  there  is  one  main  cireuit,  «ach  cooBumar  Mving  n 
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owM  pfsiuUo*  in  tb«  nitMl  nuuiaer.  For  the 
«tr«oe-llslitlD[!  tliiK  on)  tlir««  rtrculta.  The  public  liBhtins  U 
p«i(l  foffby  lbs  IochI  MithorEty  >l  tlio  tat*  of  fiJ.  a*,  per  uiinp  pM 
Kiiniini,  wliich  appwrorl  ti^him  tob«AT«t]r  low  raMliidwcd.  Thero 
are  in  all  1 19  l&mpn  paid  for  in  thia  vay.  Thr««  otb«r  MriM  Uiii|>* 
are  vepiu'ataly  paid  for  bjr  tniljvidanf  (.-oneuinor?,  iind  nine  "re 
uBod  in  the  U^htioit  oj  the  ■lAcion  cin'i  tb«  gtound  just  ouMiila 
it,  nuking  »  tcud  number  of  \Si.  Ai  t/>  the  >rtt«iii  lulopMcl,  I'rof. 
KeanedritAtea  blint  it  inpntotlc'nUy  clicoaly  ■yntcin  by  vfiich  at  any 
reMonable  coai  ttia  •lonlrir  tt[r)<t  ojtn  Ih>  iiiirmlacod  intonlnrgc  and 
■InunrliniE  dUlrirt  Kuril  h*  \V<r}'l>iKl^  lln  auticIliiIp*  hia  rcfwrt 
a*  roUowii;  "1  bai«  no  h«ei<aUuri,  Llici-iTforn,  in  Bayiiii;  that  if 
your  demaud  lor  Hi*at«  li|{biiiiK  oonlfl  ba  tncitiaMd  from  the 
pmunt  number  M  S3  to  aboat  T&  or  NO  ooiwuiiiera,  MMuminj;  the 
arersgo  nuEabor  ill  lamp*  instalUd  bj  taoh  one  to  luniain  hh  at 
present,  tbe  conpknjr  would  )>a;  n  ainall  tliriilmd  on  £10,000 
bwidea  ^uttini;  aaide  a  eerUun  luni  to  mcri*e.  The  required 
inoreaae  iii  the  number  of  conanRMn  would  not.  of  poureo.  take 
plaeaallatoriRo.  bul  if  lh«nuLI«rsoretnkcn  up  locally,  and  imihod 
witb  vlftour,  I  ilo  iiol  think  that  there  otijfht  to  be  mncb  dlmrutty 
in  obtaininif  tht  rcijiiired  iacreaae-  Of  ooiinM  the  comnanj  niii;)it. 
go  on  and  pay  ita  way,  wichuut  ninklri^  a  (iraftt,.  with  a  iiiiii-)i 
emaller  number  of  huuiws  connecled,  but  I  believe  thnt  tli<i  number 
I  have  menlioned  ta  about  the  ■nlHIIen^  which  would  ennlih  n 
reMonabIc  dividend  to  lie  paid.  On  the  other  hauil,  alt^r  thi* 
number  was  once  reached,  any  increaae  in  the  coniumers  would 
be  acoompaniod  by  a  vary  much  lors«r  proporiioiinte  incrori»e  iti 
the  ptolita."  The  IfghUoK  in»p»ctoni  hnic  acoopi.od  the  tidar  of 
the  Woybridjce  Elaclric  Supply  Conijiany  for  renewal  at  ltK''*'"K 
contract,  *ubj4ct  to  the  wire*  belDfc  laid  aDdor^raund. 

UgUlnc  g(RsfTOK»t«  -A  ftohome  for  the  electric  linhtinK  of 
the  boroufth,  projected  by  Mr.  Geortre  Wilkinnon,  M.  I.E.E  ,  con- 
■nlling  engineer,  hoi  boon  adopted  by  the  Corpomtion.  The 
aobemo  i*  Jot«ndod,  Rnt,  U»  produce  and  lupply  the  electric  light 
at  n  chonp  ml«  ao  a«  to  eoiii|i«t«  wlih  tbo  exlatini;  gan  mipply, 
wbich  ii  in  the  hands  of  n  oompaay  :  and,  Mcoudly,  In  deal  in  nii 
effectual  uat  with  tbo  r«toee  oolMcteil  from  the  aahpit*  of  the 
boiou^h.  Tlie  reeolts  of  exhanstive  eKpurimeuts  made  by  Mr, 
Wilkiuoun  on  an  eiMnaive  aoale  dietuotutrate,  it  u  olniined,  that 
town  isFute,  when  put  tbraagb  o  proceaa  □(  sorting,  sifting,  and 
dryiug,  haa  ■  woUdoltoed  t^oo  n«  a  fuel  for  generating  iieani 
]x>ivor.  The  method  hitherto  adopI«d  in  many  lownn  of  plitciti^' 
the  rrudo.  wet,  unitorMd,  material  Iota  l»iin(!n*e  biick  kitni  nr 
fumacoa,  where  It  toaet*  for  a  tJaie  and  «uioiililnn>,  )i«>  in't  l>t<eii 
found  Tfirj  «uitMble  for  (ceneratinfi  ttt«aui.  The  enintol  euot  of 
du(t  ilmtriickira  i«  heavy,  the  cutnbuslion  oblaiue)  owing  to  the 

Ereaeuc*  uf  a  larse  amount  of  moisture  and  incombustible  matter 
but  feeble,  ana  aa  a  conwciaenco  the  gaaes  evotvnd  an-  mid  lo  be 
deletorioiM  to  bealth.  Tbc  ■yitem  remrtcdtoby  Mr.  Wilhinun 
u  uoirol,  and  ia  a  doparturo  from  all  Lbo  mitthmU  of  duit  donlruc 
lion  bitherta  adoptad,  and  the  cortocl  lot-m  (or  ihia  iilimt 
would  appear  to  l>a  the  "refuM  utili'^tri."  The  t"'>^c««  in 
outline  u  a*  follow* i  The  nfuee  ia  brougliL  in  cmU  ur  uther 
wise,  and  tipjieil  ujiuii  a  platform,  whence  i^  ia  uutouiaticAlly 
earned  into  a  routih' sifting  npjKiratuii,  which  aeparatee  the  old 
[■Ot*,  oatie.  olc.,  the  nnollor  inuterinl  puiing  tbroiish  the  itlfC«r 
and  into  a  large  boppor.  from  which  it  ii  foroccf  in  rcnular 
<innntiti«a  inta  a  drying  cy I indctf,  which  citracU  nearly  one>LJiInl 
ot  it«  weight  in  the  form  of  moUturo.  It  then  jiamc*  on  to  nnuthiM' 
•ifler  wbicfa  takes  oat  the  Hno  duit.  the  rooiltanl  fuel  lioEiiz  pawod 
down  u  ehool  and  autoniatlcaUy  Injnclod  into  tlio  Hpeuial  boiler 
fumaoo*.  ThedoetiiMUd  to  (ornift  valuable  manure,  and  Ihometul 
eeparated  from  tho  refuao  it  teduoe>)  M  copperas  by  a  simple 
proce*,  whiht  the  ng*  sre  available  for  pn|)«r  iminnfnctutc. 
DonbttcM  the  ontcome  o(  Mr.  Ueo,  n'ilkinBon^  ^Tlismo  nt 
Bamgate  will  be  awaited  with  general  inicrcst.  'Die  Town 
ConneU  hava  decided  Ut  illnminale  a  certain  dolined  area  in  the 
town  by  eleotricity  according  to  Mr.  Wilkinson's  syalon  Mr. 
U'JtklMOD  eotimnte"  that  a  oomplolc  installation  for  tho  supply  ol 
the  uva  Itied  ujion  could  ba  pot  down  for  a  sum  not  eiceeding 
£l%00(>,  and  the  annual  eamtnv  cajnc-lty  of  t1ii«  iestnlhitiun  at 
Td.  per  unit  was  £2.333.  tho  o*liinjit<d  Hnnuiil  workini*  expeneon 
of  the  plant  if  worked  continuously  wa*  E'i.lM.  but  if  worked  at 
nigbt  only  the  callumWd  proitu  were  £300  pw  annnm, 

LUhtlag  ot  Cbolmafard.— A  qwoial  meeting  of  the  Town 
Conncit  was  hold  last  waek  to  oonndor  the  rcconiuiGndaUons  of 
tho  LJghting  Committee  vttb  regard  to  tho  provisional  oidor 
whicb  u  being  oougbt  by  the  Cbdmafoiil  Elocuic  Lighting  Com- 
pany, and  the  raquiramenta  of  tho  Board  of  Trade  on  tho  nine. 
Th«  lirot  luAltee  t«  ^««  riia  lo  dkcnMiou  was  the  demand  by  tlju 
Board  of  Trade  tlut  tho  overhead  wiro*  abould  be  placed  under- 
l^round  ;  and  while  the  committee  ntct^nbad  tho  ailviaubitity  uf 
adofittng  this  order  with  ra^nl  t«  the  principal  thorough  farce,  it 
did  not  ooneider  tha  cbango  oeMWMuy  with  regard  to  the  loa- 
fretraeulad  roada.  Mr.  Chaoeellur  reminded  the  mc«tin|;  that  in 
1893  UMOompany  aspremad  ita  readinew  to  place  tho  wiri»  under- 
ground in  Iba  coarea  of  two  yun,  and  ho  was  Dnxious  to  know 
why  they  weeo  not  now  prepaccil  to  carry  out  their  undertaking 
in  fall.  Mr.  Brittain  eipluincd  that  tho  commltloo  had  not 
doomed  it  nooaaiary  to  put  tbo  company  ta  tho  eiponan  of  placing 
all  wire*  uod«t]rround,  and  Mr.  Tanner  broadly  hmtcd  at  the 
poaalbllit^  that  U  tba  Canned  put  the  company  to  this  rary  hoary 
axpanae,  tt  migbt  itault  in  lh«  withdrawal  of  the  elaotrio  liclitiag 
of  iba  l«wa.  Mr.  Brown  obe««vod  that  bo  hod  gathereif  from 
cocnlrio*  be  bad  mad«  thai  to  place  the  whole  "  eleotrio  avBlam  " 
undargrtMod  would  put  the  lirm  to  an  outlay  of  £23.0001  Tlio 
LJgfatnig  Conunlttae,  he  taid,  were  nnanimouB  in  thoir  resolve  not 
li>  put  the  oompaoy  to  unv  unnecoiBary  o:(pBnM).  Mr.  Bond 
directed  attantion  lo  lh»  value  of  the  fino  of  MaMo.  Crotnplon 


•ucl  Co.  to  lbo  tdwn,  and  bo  felt  it  would  be  nothing  short  of  a 
calamity  to  Cbe1iu«ford  wera  thoae  works  closed.  A  recommonda- 
lion  that  tho  matter  of  tJio  aiid«i|;rourHl  wiie» should  baloft  lo  tho 
judgment  of  the  Board  ol  Tmds  won  accepted  by  a  siihalnnl  knl 
mojority  of  the  Coundl.  The  offer  from  the  etectri<:  lighting 
com|iany  W  renew  their  contract  for  li;;hting  tho  borough 
under  arrnngomenta  »«  nt  ptnsent  eiisting  faa  next  con«idetcd. 
Mr.  Brittain  moved,  and  Mr.  Brown  seconded,  that  the  contract 
In  ipiostion  abould  be  rcnowcd.  The  resolution  wns  adopted.  On 
the  ronttef  of  tho  provisional  oidor  for  which  Mrasr*.  Crompton 
uro  now  ninkin)-  application,  and  a  draft  of  which  was  bofora  the 
iiieMin),',  Mr.  Cli.iiK-ullor  openo<l  the  iliwuMion  with  the  daolara- 
tion  tliat  no  gentleman  present  understood  the  draft  ot  the  |>ro- 
vi:iionii.l  Older,  and  nios'cd  that  the  Council  ehould  employ  an 
oipcrt  to  ndvisc  them  in  tho  matter.  Tho  Town  Clerk  reminded 
tho  uiceling  that  tho  provisional  order  wns  very  >imiU.r  to  tho 
license  now  notil  by  Mcsri.  Crompton,  and  upon  which  they  hod 
iilready  been  adviiad.  Tlia  only  matt^ir*  of  inal  importance  were 
the  clauses  liealing  with  tlio  i>(<riod  that  it  should  bold  good,  and. 
the  t«rmi  of  purchaw,  MhoulJ  such  at  any  time  be  deemed  nooee- 
sarv.  Mr.  Duflield  conloniled  that  the  document  deserved  i-ery 
caiofiit  confldcrution ,  and,  in  view  of  the  hiteneaa  of  the  hour,  tlio 
mooting  should  bo  adjourned.     This  course  was  niloptod. 

Walaall.     The    Concrni    rurposas    Gomnuttoe   of   the    Town 

Council  ra|iortoil  last  week  that  thoy  had  bad  before  thorn  a  long 

report  ai  tho  clcotno  llghtiog  achafna,  propooed  by  the  F^lcctrtc 

Li^htliii;  Siib-Cummitleo.    They  racommondad  thatsucfa  report  bo 

aduplvd,  and  that  the  Council  apply  to  the   Board  ot  Trade  tor 

approval  of  the  adoption  ol  a  system  ol  alectrio  lighting  [or  the 

borough   on   the  principle  euggcated  in  such  report— vix.,  high 

tension,  with  translorraers  t  and  abo  apply  to  the  Local  Covcrn. 

mcnt  Board  for  their  SBnCtion  to  u  loan  of  £I9,BJ0.  in  addition  to 

tho  rstiiuated  value  of  tho  saggoslcd  site  at  tho  Wolvorhnrnpcon- 

stroot  gasworks,  for  tho  coat  01  carrying  out  tho  proposed  scheme. 

Tho  coinmlttoo  also  rtcommonded  that  tho  Council  should  enter 

Into  contracts  with  the  Electric  Conalructlon  Company.  Limlcad, 

for   the  Dleotric'it   pUnt  for   the  sum  of  flO.'X'.t;    with   Mtasrs, 

Kumsted   and  Chandler  for  tbo  engines,  tor  tlie  sum  of  £1,SG0; 

and  with  Mcnn.  H.  anil  T.  Dank*  for  the  boUera  for  the  sum  ot 

£Si)5.  aa   soon  as  tho  approval  of  the  Board  of  Trade  and  the 

sanction  of  tho  LocoUiovornment  Board  is  received  :  and,  further, 

that  tho  Electric  Lighting  Sub-('onimitte«  be  cm[>Dwcrcrl  to  do  all 

things  noccssarj  for  carrvlng  out  tho  works  mentioned  or  mferrod 

to  in  tho  .thnro-nicntionntl  rnjioit.     Tlin  Town  Counoll  adoptad  the 

rsjKirt.    At  the  •nme  meeiing  the  Slt«>-ti>  CumtnilMe  t«»art«d  that 

ihcy  had  recuivtul  from  their  electrician,  Mr.  Frederick  Brown,  a 

letter  res|wutij)g  the  clcctno  trams.    Mr.  Brown  stated  that  he  hod 

kept  n  constant  suporrisinn  over  the  running  of  the«c  trams  daring 

the  la.1t  II  months,  and  that  the  running  on  tho  whole  haD  baen 

eery  satislaclory.     ['oiillmilni;,   Mr.  Blown  aays :    '* There  have 

boon  a  few  cnas*  wh«rn  the  curs  hai'o  benn  hindar«il  through  slight 

Hccldaiile  in  (lie  iiu<c)iniii><in,  and  three  t!ni«s  the  ttvUey  wii« Timii 

lieun  down  in  thai,  period,  but  no  damage  has  been  dune  to  either 

|.>etsun  or  property.     There  hua  also  been  some  Little  trouble  with 

thu  insulation  of  thu  fowlers,     Measrs.  Callunders  faa\-e  been  down 

and  raplaccd  one  loni;tll  along  the  bottom  of  Bradford. street,  near 

tho  Midland  yani.  Thcfaulthcpc  wai  caused  by  wot  get  tini;  into  the 

joint  box  nt  ihc  foot  of  tho  pole:  and  the  water  travelling  along 

tho  strands  of  thocabk  cauacd  a  laultaomo  yardsaloiig  ;  this  piece 

lia«,  however,  bean  taken  oat.     Tbo  Iuso-I>ov  nt  the  corner  of  Bluo- 

tano  ha*  also  given  consfdoinhle  tronbia  ;  a  new  {initem  lia«  been 

tftaigned   ancl  put  in,  inskiiig  tlieconnectione  muuh  more  secure, 

and  giving  much  greater  frcvdum  tor  te«Ilng  than  tho  old  one.     I 

think  now  there  witt   be  little,  if  any,  further   trouble   in   this 

respoot.      1  have  communicntcd  with    Mr.  Dickinson  many  tiinos, 

and  uirticularly  about  tho  safety  of  tho  wire  whoro  it  i«  attached 

Co  the  jnsnlalors.      These   points    ho    has    rcoontly   overhauled 

throughout  the  length  ot  Ihc  lino,  and  ho  ossuro*  nio  that  thuy  are 

in  bott<-r  condltton  for  standing  the  winter  storms  than  they  were 

when  first  put  up.     As  you  arc  aware,  tho  number  ot  {.HtsBongera 

tins  increased  very  considerably,  the  number  being  '2.'2'15.e60  in 

IHO^  against  1,871,616  in  IBS'!      8o  tnr  as  I  can   gather   from  tbo 

public  ciprenmn  ot  opinion,  evor^one  soems  well  satuflcd  with 

the  change  from  steam  to  eltwtricity,  nn<l  tho  '  unsightlinoe*  '  of 

the  wire  appears  to  bo  completely  forgottcnor  overlooked.     I  may 

heroognin  call  your  attention  to  the  fact  that  I  linvo  sovornl  times 

bod  the  whole  of  the  current  through  mo,  so  that  I  hnvo  no  hoslta- 

tion  In  saying  that  thoro  Is  not  tha  least  cauM  tor  apprchonsion 

with  regard  to  the  Mverlty  ot  the  shook   to  any  bunisn   being.     I 

mention  iliis  (lartlcoUrly  so  that  liremen  or  policemen  may  have 

contldenco  in  cutting  down  a  wire  it  it  should  be  neoeisary.     It  is 

possible  that,  shoulif  thu  wire  be  accidentally  broken  and  fall  upon 

a    horse,   the    shock  would  bo  aulBcient  to  knock    blm    down ; 

this  is  the  only  fear  1  have  for  tho  future.  If  the  tramway  company 

can  keep  a  pretty  good  supervision  over  the  line,  tho  trouble  from 

this  eauao  will    bo  reduced    to  a  minimum."     This   report  waflf 

adoptad.     Tho  Town  Council  granted  porml*«ion  to  tha  SoulA 

StatToidshiro  Tramway*  Company  to  Ax  taader'boxM  under  the 

foot|utth*  in  tbo  borough. 

LtchtlBg  *f   riaatwoad. — Tha   Highway  and    Lightinz   Com- 
Tiiitioe  of    the  Town   Improi-ement  Commiuioners.  on  toe  28th 
uit ,  recommended  tliat  (he  following  tender*  for  electric  llghfr^J 
ing  bo  received  I  M«*ra.  Pareons  and  C-o.,  Hoasra.  Sleiaens  BrMi4 
and  Co.,  Mtasia.  Greenwood  and  Botloy,  Msmra  Andrawe  and] 
PreMc,  and  the  Brui>h  Electrical  Enginoering  Compaay.    On  I  ~ 
5th  inst.  the  same  commitloc  again  considered  the  lander* 
correapondcnco,  and   .Mr.    Dawbara,   from  Uie  Brush   Electi 
Company,  limited,  attoiidcd   tor  inlurviaw  wilb   the  commtttco,"^ 
It  was  then  recommended  that  the  letwrt  to  the  Board  from  thU 
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amiUae  opoo  tho  pcnnniwd  iovtnllabion  of  olecCric  lighting  ja 
Uii*  dinriet  shnalil  bo  drawn  up  bjr  tlio  chotrman  o(  thu  com- 
milUo  kod  th«  clerk,  itiiil  [iiM  Ui«  i«iicirC.  including  tho  rccom- 
DnondAtlon  ot  a  t«Dd»r  tor  tho  mrm  foioliidinii  bnilditiKr*)  ahouM 
bo  bid  boforo  tlie  Bmni  M  ibo  nexl  luoeliii^-.  Lml  unvk  t,ti« 
ImpiovoiuODt  ('uiaininjonvra  hud  beforo  Ibom  tlio  r«|>url  in  H'let- 
tion.  The  report  9tjit«d  that  the  commjltcv,  alCw  inveetigution, 
ooapled  with  tho  nuulli  of  in<|ioct4on  ait  vkrioua  etealrio  li);htitig 
■tatioiu.  vern  now  in  a  inkllion  to  oEfar  reoonmendntiona  The 
chief  object  had  boen  to  Moarc  for  tho  tawa  the  beat  nyatom, 
ooniutont  with  {a)  niodorate  capital  vxpondltiiro,  (i1  nconomkal 
wmkint;  anponm]*,  (<■)  relUbility  and  eitftly.  It  wn«  tli«  npinlon 
of  tho  <xiintaitl«e  thkl  the  Ruperiiit«udeiice  of  thu  re<i<iiiiit« 
work  thoiild  be  ulaced  in  the  hands  ot  a  competent  teeideitt 
wDirkinK  eleutrioal  engineirr.  and  thai  auoh  engineer  Khoiikl 
bare  eliar^  of  tbo  >rorka  duriii((  con»tt notion,  and  afterwardii 
take  eutiro  control  of  Iho  dopartcocnl.  Since  tJio  order  w«a 
obtained  ovec  IS  coniplote  N:homo>  hod  boon  lubmitled  to  tho 
comrniltco.  Theoiiiclrial  t«ndai»  wwro  buwd  upon  the  DMof  iteam 
|K>wer,  but  altlinately  tho  coiamltloo  Inrltea  tondoni,  counled 
with  (ho  Inrorinatian  m  to  •u«oaMtul  fiMlalialiona  whioli  had  been 
obtaJn«d.  Information  waa  lupplied  («  aix  «e1eot«d  Urol*,  end 
eomplete  lender*  wers  invited  concerning  the  buiMing  and  ailc 
fo**  MatiOD.  The  buildin|[>  and  foundntionn  for  th«  machinery 
wore  recommended  to  bo  orecttd  in  iho  town's  yard.  London- 
■Ireet,  and  thi«  portion  of  tho  work  tliould  bo  lot  by  tondcr  to 
local  baildora.  Tho  motive  power  mcommondad  wan  to  be  pro- 
vided by  moana  of  produo«r-g^  plint,  workln|[  itult*b!e  |[aj|' 
•nfrlneii.  Tho  ayaioRi  reoommended  to  bo  adoptod  It  the 
hlah-Unoloo  altwnatinK  ayklem.  VVitli  repaid  to  public  otrMt 
ItpiUoi;,  tir«vlBioii  wa»  mwle  fur  aU  the  preeent  street  latii)M  to 
t>«  lighted  by  elsctricitj-,  otrtinary  Btroota  to  hare  lSci>.  lampa, 
and  the  esplnjiiwiu  32  v  i>.  Two  large  are  lampa  <rero  bo  be  pro 
vided.  Tiio  Inmpa  nnmbcred  232.  and  the  coinmitt<o  reported  the 
propo<at<  contAinod  in  tho  tendor  the}-  hod  decided  to  rocommend 
wore  entirely  witiafACCOn.  Tondom  wore  recolvod  an  under  : 
Mdnr*.  ('.  A.  I'amoiw  ano  Co.,  Nowcaatle :  Moiiara.  Siomona  Broa. 
and  Co..  tendon  ;  U«Mr«.  Ciwinwood  and  Batloj,  Leoilo  :  MeMi«. 
AndrowR  and  Ptmco.  Bmdloid  :  anil  the  Brush  Rlootr^oal  BnKl' 
nMrtn^  Compnoy,  London.  The  recommendatiuna  ot  tbe  oom- 
luiUee  to  the  Board  were:  (1)  That  the  tender  of  the  Brush 
Blecthcal  Enj-iuecring  Company  be  accepted.  (2)  That.  Bubject 
to  Qunsent  beinR  obtained,  the  rdjuiiitfi  initructionn  bo  given  for 
tbe  preparation  ol  the  plana,  loctlona,  apccificiktion*.  etc.,  requirod 
for  the  olcclrie  ll|;htinf;  atRtlnn  and  |{aa-tAnk  In  the  town'nyard, 
tOKothor  with  tho  oon«tructlan  of  tranatorninr-olianihorii  in  atrocta. 
(3)  That  tho  raminilr«e  bo  emgKiwtn'Oil  I<>  Invito  HjigiUcAtioni  for 
tho  appoint  111V n1  of  a  rvsident  wnrkirig  ^IditricAl  ^ri|fin«or,  nnd  to 
report  10  the  Bundl  <i|iun  tbu  appticntionH.  In  uunuln'iun,  tlio 
reiKirtat4it«d  the  total  capital  required  For  the  complete  in«t)ilta 
lion  would  not  exceed  £11.0(10,  and  it  woa  believed  the  ichome 
wotlld  ptOTO  not  only  Mlf.aupportln);.  but  in  a  ihort  i{iaco  of  time 
wonid  Hi  worklne  at  n  ivont.  Tho  (|iici>tlon  of  HtUng  up  oon- 
■amor*'  ciroinlaM  oy  tho  Bonrd'i!  Hoikiiinn  >in>l  not  (uioa[>ed  atten- 
tioo,  ana  tbo  nropMola  of  tho  ooniinltteo  ujiori  tho  i[ueiitlon  of 
payioenl  for  the  elevlrio  curri^nt  and  payment  of  ihe  Iittin)f8  by 
inol«lmenl«,  would  be  repart«d  at  an  early  date.  The  report  ia 
beinjc  printed,  and  copiea  are  being  piipplieil  lo  the  raembera  with 
the  olerk'a  analyaii  of  the  tenders.  The  rvport  is  to  be  oonatdered 
at  a  apocinl  mectio);  of  the  Board. 


PROVISIONAL  PATENTS.  1898. 

DKcnnut  IS. 
'iSSSi.  A»paratiia  for  ituierattiiK  eleeulelty.     IMvid  Cook.  30 

lAnCtMl'ti'-iiHrk.  Kic'iiniiiiil.  l^iirrey. 
:i3H02.  InprDvid  moana  for   lbs   aatoaiatlo  reBnlatlon  o(   tbe 

p«a1tloB  at  Iho  brnakaa  of  dynamo-elaotrlo  naeliliiva 

and  elactroiDotor*.     KriiCK  Hamilton  South,  St.  Helena. 

VVfciiiiriiiii  |i»rli,  FotMt  Hill,  London. 
ewtlL  loDproved  metbod  of  and  app«Tstiia  for  beating  moiala 

eloGirlaally.      Wiilii^iii  I'hillipf  Tlionipoon,  6. 1»i'l  -tiv-.'t, 

Idvui'jiiiiil.        irlinrW      Ijiviit     Coffin,      United      iSlnlT'x.) 

{(*oiupliite  ■iM'-oilioatlon.) 
23S8i.  tnprovenenta    In     ralajre    far    »••     with    altoritatlng 

ottrroiita     alao    applloable    to    rlbratera,       Honiiann 

Aron,  6    [yird  "Ircot,  l.ncr|iool. 
,  nsn.  IvvrorefBeDta   relaUns   lo   olootrle   alsulUnB    or   tbe 

tr rumple**""    «f   Isformatlon    and    anerKy    >>*     alao- 

Molt)'    and    to    apparatna    tbarotor.       (.'hiiilu*   Jolin 

Rood,  i-'t.  Soucliiiuiplon  buititingr,  Chan  eery -lane,  l^onilon, 

tf*omp3ote  >|>cciticAiioii.j 
2360J.  Improvamesta    In    and    relating    lo    oteotrle    motore. 

William     I'liiiliit     Hall,     W,     Sonthaiiiploii  -  bultdiiiirii. 

Chancery  lane.  London,     (Complete  aiiecilicution.) 
230IS.  tnprered     prooeoa    and    apparntiu    for    dMaoolntlttg 

■ehible  anlta   by  aloetrolyata,      BcKinald   Haddan,   IH, 

Buckiniiham  Btrcct.   Stmnd,   London.      (Henry   S|)«nc«r 

BlnckiDOto,  L^nilod  Staton  )     (Coniplate  ijHicificatiori.) 
23914.  IiBproremeata  retallsg  to  the  tcaolatlon  of  rabouulBe 

aaA  other  eteotrio  oabUa,     Julw   Augu«t«   liitfoa,   \>f, 

Biickio|[bam-itreet.  Strand. 

Ueclmb&b  13. 
23931.  TalecrkpUe    appaiktna.     Thomas   Bosinetb,   15,   Wabor- 

«tf«et,  Uveriwol. 


33902. 
24001. 

244)1;. 


24I3I. 


241 M. 


24'2IT. 


23234. 


■ifZtli. 


An    aloetrlo   are  Monpe.      Alfred    Cbarloa    Hewitt   and 

Heorge  William  I'yke.  56,  Hi);h.at««l.  Maidenhead. 
An  nntomalto   tkorme-etoetrte   labrloatiag   apparatna 

John  C*)ombo»,  S  Quality -court,  Chanoerr  lane,  Li»ndon. 
(Kuport  Najrtor  Coomho*,  Woalorn  AnttraUa.) 
iBtproromenIa  In  or  relaUnc  t*  proe«M*B  and  appft- 
raiua  tor  obtaining  and  depoelttog  neCala  by  ela^ 
trslyals,  and  In  tbe  irMttoaemt  of  the  aetala  nAar 
leaving  tbo  alaetralytlc  batlL  Kmeat  Stoula,  16, 
Cimn eery  lane,  i^fi'lp>n. 

A  oomhUed  TegnUtlng  awltota.  and  motor  for  oManUng 
•anM.  (Hioriio  ('ombo  aod  Siemeos  Broa.  and  Co., 
Ltmlled,  Penny  Bank -chamber*.  Qalifai. 

A  moaiu  of  govcrnluK  or  oon  trolling  ntttOMalteally 
the  olaetrlo  current  lonerated  by  a  dynamo  or 
alaotrle  generating  macJilne,  John  ilunry  CoojWr,  ;2S, 
lliifhpx  tlrwt.  l/iiicrick. 

iMproTODXeata  In  tho  manufnotare  «f  carbon  n 
elmtlrte  lighting  and  other  eleotrlo  pnrvoM*.  K«ftht 
Nlo«*rth,  :17,  Ciii-siUirnlrcct,  Ch.incorylano.  London. 

Improved  oombtned  tidal  motor  dynamo-oleatrte 
gonorator  and  atorago  batterloa.  It'ibvrt  Dunhir 
KodcUITe,  ii,  Sou tliaiuplonbu tiding*,  Cbanoety-Une, 
l.ondan, 

OWRMBKR  15, 

ImpreTemoDta    In    or     apportalniag   lo    the     alietrs 
depoaltlon  of  alno.     Miitthew    Andrew   iloaley.    Bobort 
Wright,  and  John   Henry  Kidiardwn,  aO,  Cbarka-streel, 
Bradford. 

ImproTomenta  lo  olootrloal  gnldea  or  Indloaton  and 
battorlea  tbarafor,  ■poolally  applloattlo  for  oorTlagag 
and  Iho  like.  Runatd  Loij^hLon  <.;r,Lhame  and  Edwaitl 
Smelter  Cadman,  The  Limes,  Teddinglon. 

nKrUIIIKR  16. 
Improvemonta   la    aleeirleal    meaaurlag    inatrmantn, 

and    apparatna   for   oao   wltb   alternating    ennwita. 

WiIIIaih    ICilivnid    .\yrtoii    nnd    Tbumas  ^latbur.  Central 

Innlil.ul.Kin.  Kihitiltliiri-ioiid,  t/indon. 
Iroprovtmonta   In    the    mannfactar*   of   Blamoala   for 

luoaodeaoeBI  lamps.      .Mfccd    ChnrlH  Cossor,    -1,    Fins- 

burypaiomont,  London. 
Improraaienta  In  priman'  battorlea,  Honry  Weytaorsoh 

and  Kslnin  Frcuiid,  40,  Greet  Smith-»trO*t,  Wostroitiator. 
An    lmpTDV«mant    la    elootrloal    are    laup*.      VV.     n. 

Laiidur,  Xt,  Blei<tington-«tre«L,  l>nb!iD. 
Improromeata     In    and     oonnoet*d    with    tolophoole 

apparatna.     ('loment  BonnnrtI  and  FranvOla  A   Tiat,  t. 

South  street^  Finsbury,  London.    (Complet«  epoclficauon.) 
luproTOmaata     In      apparatna     for    the    aloetrolrtle 

doeempoeltlon    of   matalllc    aalta.      Carl   ReJlncr,   46, 

Lineoln'S'inn  fiolds.  London. 
tmproTomenta  In  apparatna  tor  eloolrolytlo   pnrpoaoa, 

Hrrhuft  l-iithnc,  4ii,  LincoloVinn  lioldi,  I/indon. 
ttnprovcmoniB  In  moana  far    oonaeotlng  or  anppertlog 

olcetrDllara.  braEkala  for  oloetrlo  lampa,  or   tbo    UkO 

to  or  from  oellUga.  valla,  or  o«ber  plaoee  of  anpport. 

Ilonty  ICdmunda,  47,  Lincoln's  inn-tiold:,  London. 
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iiPEClFICATtONS  PUBLISHED. 

I»98. 
T5T.  Eloetrodea.     tiarnett, 
■  58,  Slootrodee.     BHriiatt. 
M8S.  Telepbonaa.     Forbos. 
1AA19.  BloetTto  angWaa.    Barker.    (Lawrenco  Rleotrlc  Company.)  ' 
1SI82.  Dotarmlalag  the  preaenoe  and  Intonalty  of  atmeephorU  ] 

olaotrlclly,     OjijiormAn, 
lOTS!!.  Slociric  ralioaya     I'iit.     iL'nivorsal  Elootiie  C^ut^iauy.)  { 
'.■(XNj!!.  ControUlug  vleotrlo  onrranto.     Lundoll  and  Jobnaoo. 


COMPANIES'  STOCK  AND  SHARE  LIST. 


Vmdi 


Brush  Oo 

-  Praf. 

ChaiinK  Cross  and  Stranil 

City  of  IjObdon  •.,..«••■•• 

-  Praf.  - 

Klvctrio  OoDKmction ...»..•>.„ 

Honae-iu-Houac      i 

IndU  Robber,  Oatu  Parcha  k  TelegTafib  Co.     . 

Livcr|>ool  Slitcirlc  Supply     _ t 

Louiion  KlwTric  Anpply    ..,.,..,..,.. ...><  . 

Mstiopolitan  Kleoinc  Supply 

Katlonal  Telephone ...... ...,..».•. .■■ 

at.  Jamo*',  Pnt. 

Swao  United    

Wettmianar  BiMtrio. _.»_.—__».. 


NOTES. 
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The  Poor  Has's  ZJsht. — Foreign-miMle  mntcho. 

"Those  Electric  BeUes"— The  Uliua  of  the  ballet. 

Blany  of  Them. — A  happy  and  pro«[>«roue  New  Year 
to  all. 

Be  Receives  a  Shook. — Tbe  raader  ol  ui  deoLrical 
cootompof^ry  when  he  Sods  lUle  news  in  il  every  week. 

Sparks  from   the   AnvlL — An    inventor    bu    not 
xpplied   for  u  piteot   for    obtaining    electricity   from    i> 
'   it'ttaiL 

Those  Fidls  AgiUn. — A  Swiaa  electrical  engineer  stAtes 
that  tiiere  i«  no  connection  between  tbe  FalU  of  the  Rhine 
and  tbe  Flalla  of  Niagara. 

The  Brush  Diary. — We  h^ve  received  from  the 
Brush  Eioctrical  Engineering  Company,  Limited,  a  handy 
diary  for  1894  for  the  roat  pocket. 

South  IiondoD  BaUway. — Tbe  City  and  South 
London  Railway  Company  re[>ort  that  the  traffic  daring 
the  holidays  was  about  the  same  as  last  year. 

Be  Saw  Stars.— But  it  was  ouly  his  friend  Brown 
who  had  placed  tbe  knocker  in  an  electrical  eirciiit  in 
conjunction  with  a  metal  plate  laid  on  the  steps, 

Tolephooy  between  St.  HartlD's  and  New  York. 

The    attempt    made    yestenlay    to    telephone    from  St. 
Marti n's-le-Graiid  to  Now  York  was  unsuccessful. 


I        Across  the  Chaouel. — A  Parisian  friend  writes  to  aay 
that  it  is  incorrect  that  a  French  syndic^tu  intend  to  con- 
^.    .rucl  an  electric  railway  between  Calais  and  Dover. 

P        Hot  any  Lcngcr. — We  understand  that  an  electrical 
contemporary  is  not  to  be   published  any  longer.     This  is 

f  gratifying  news.  The  paper  U  already  long  enough. 
The  Xngineerinc  Laboratory  at  Cambrldflre. — 
Piof.  J.  A.  Ewing  in  tbe  Times  of  Wednesday  makes  an 
SllfMal  for  funds  in  ai<l  of  the  engineering  laboratory  at 
Cambridge. 
Spanish  Nats. — A  Hpanish  correspondent  contradicts 
tbe  rumour  that  most  of  t^e  electrical  work  in  S[>ain  is 
being  carried  out  by  French  firms.  Ue  says  that  the 
Teutons  are  doing  it. 

Diamonds. — Some  people  are  experimenting  in  the 
direcLion  of  making  diamonds  by  electricity ;  others  are 
producing  electricity  from  diamonds,  but  these  are,  of 
course,  "black  diamonds." 

The  Torpedo  Did  not  Arrive.— Our  German  eorre- 
apondcQl  informs  tu  that  there  is  no  foundation  for  the 
statement  that  an  electric  Lorj)edo  is  to  be  despatched  from 
Kiel  to  the  mouth  of  the  Thames. 

PrepoROd  Exhibition. — It  ia  sUted  that  the  idea  of 
holdin)^  an  imliutrial  exhibition  at  CardifT,  and  which  origi- 
nated with  Mr.  Rose,  electrical  engineer  at  Cardiff  docks, 
ia  likely  to  asaume  pmotical  form. 

Tbcoaauda  of  Volts. — An  American  profeaaor  is 
r^iorted  to  have  taken  thousands  of  volta.  This  is  quite 
insignificant;  many  people,  according  to  the  s|>ortiog  papers, 
hare  taken  haadreds  of  ibous-.inda  of  vaults  in  this  oountry. 

Ueebanical  TraoUon  on  Tramways. — In  view 
oi  the  proiwMd  adoption  of  cable  haulage  of  tramcara  in 
Newcastle,  a  local  paper  has  this  week  published  two 
articles  on  this  subject — comparisons  being  made  ol  steam, 
horw,  cable,  and  etectric  systems. 

The  E-P.8.  Blottlns- Calendar.  —  The  Electrical 
Power  Storage  Company,   Limited,   have  forwarded    us 


one  of  their  combined  desk  blotting  -  pods  and  diaries 
for  1S91,  and  giving  particulars  of  the  E.P.S.  batleriea 
for  lighting  and  traction  purposes. 

Cost  of  City  Llgbtine:.— The  accounts  of  the  Corn*! 
mission  of  Sewers  are  very  interesting  as  a  financial  record. 
The   consolidated    account  contains   tbe  following  item ; 
Lighting,  £22,477  (which  shows  a  considerable  increase 
on  account  of  tbe  electric  lighting). 

Be  Didn't  Hind  l,00OVolts. — "Tou  don't  mind  getting 
1,000  volts,"  remarked  a  central-station  engineer  to  a  friend 
to  whom  he  was  showing  the  back  of  the  main  switch- 
board in  the  station.  "  No,  not  at  all,"  was  the  reply  ;  but 
1  prefer  to  receive  it  at  my  house  transformer — stepped 
down." 

Clarke's  Tables. — We  .f^ave  received  a  new  and 
enlarged  edition  of  this  pocket-book,  published  by  Messrs. 
Bush  and  Co.,  93,  Fleet.street.  These  ubles  are  not 
directed  mainly  to  electriciana,  but  to  plumbers,  though  a 
new  section  <ievotcd  to  electrical  mutters  has  been  added. 
Tbe  tables  are  such  as  appeal  to  practical  men. 

Watsr  Power  in  Swltxerland, — It  is  announced 
that  the  iguestion  of  monopolising  by  the  State  of  nil  the 
Swiss  water  powers  will  be  seriously  proposed  in  the  spring 
session  of  the  Swias  Federal  Council.  The  Federal  CouncU 
commissioned  Mr.  A.  Jogbor  to  make  an  inspection  of  all 
the  water  forces  in  the  country,  and  to  draw  up  a  report 
for  use  at  the  forthcoming  discussion  of  the  proposed  law. 

Cable  Oonimuntoation.  —  Tbe  Hon.  Mackenzie 
Bowell,  Canadian  Minister  of  Commerce,  in  an  address 
delivered  recently  before  the  Honolulu  Chamber  of  Com- 
merce, referred  to  tbe  necesaity  of  cable  communication 
between  Canada,  Hawaii,  and  Australia.  Ho  announced 
tbe  conference  which  is  to  bo  hold  on  the  subject  in 
Canada  next  year,  and  invited  Hawaii  to  send  a  represen- 
tative. 

Small  Industries  At  Niagara. — Tbe  Cataract  Con- 
struction Company  anticipate  that  there  will  afiae  at 
Niagara  a  number  of  small  buainesaos  in  the  machine  line 
which  cannot  afford  to  erect  a  shop.  To  accommodate 
these  tbe  company  propose  to  erect  a  largo  building, 
furnidh  it  with  shafting,  divide  it  oft  into  rooms,  [irovide 
it  with  power,  and  lease  Soor  room  aa  may  be  desired.  Tbe 
power  will  bo  electric. 

The  "Medical   Battery"  Company,  Limited. — 

At  Marlborough  street  police  court  on  Wedneaday,  Mr. 
Hannny  resumed  the  hearing  of  tbo  cbat^rot  of  conspiracy 
to  defiatid  brou^btngainsL  Mr.  C^rneliiin  Bennett  Hitniess, 
tbe  managing  director  of  the  Medical  Battery  Uompany, 
Limited  ;  Mr.  James  Montgomery  M'Gully,  a  physician ; 
and  Mr.  Charles  Beavtngton  Rollicr,  a  salesman.  The 
proceedings  were  again  adjourned. 

Traction  at  Dudley. — The  Dudley  and  Wolvor- 
hampton  Tramway  Comjuny  are  about  to  apply  to  the 
Board  of  Trade  for  sanction  to  construct  a  tramway  from 
tbe  Dudley-road  to  Bilston.  This  line  will  probably  connect 
with  the  Dudley  and  Wolverhampton  service,  and  the 
terminus  at  Bilston  will  be  outside  the  Town  Hall.  It  ia 
suggested  that  it  would  be  a  decided  improvement  if  the 
tramway  company  would  adopt  electricity  in  proference  to 
ateam  power,  as  at  Walsall. 

Oas  Explosion  at  QIasgow.  — On  Ttieeday  an 
explosion  ol  gas  occurred  at  a  manhole  in  Ken  field -street 
in  connection  with  the  system  of  lightii^  the  streets  by 
electricity.  Fortunately,  no  one  was  hurt ;  but  u  nuny 
of  the  footpaths  are  underlaid  by  cast-iron  troughs  cott. 
taining  the  cables,  and  as  accumulations  of  gas  are 
frequently  occurring  in  the  troughs,  the  accident  caused 


much  ozdtament.    ThiB  b  tba  third  explosion  of  tb«  kfnd 
that  hu  taken  placs  within  a  short  time. 

Storage  Battery  Tntotion.  —  Experiments  ire 
btiog  made  at  Oodds,  N.V.,  with  a  street  car  propelled  by 
a  motor  coergiMd  from  storage  batteries  made  b}-  the 
SyraouM  Storage  Battery  Company.  The  total  nm  on 
ooe  charge  of  the  battortee  is  slated  to  have  been  135 
milos.  The  car  makea  daily  from  64  to  90  miles  without 
a  break  in  the  Berrice.  The  135'iiiita  tuQ  wm  made  on  a 
sev«ii'hour  charge.  There  are  96  cells  used  in  tbe  car. 
The  motor  is  a  single  30-fa.p.  Rae  type. 

Train  -  Lisb  tin  ff.— The  ponny-inthe-slot  apparatus  is 
ao^r  ill  full  upcrAtion  iu  the  carriagos  of  the  District  Kail- 
way,  but  a  daily  paper  nubmits  that  Ibe  li^htjnf;  cannot  be 
considered  satisfactory.  The  intention  was  that  the  light 
should  only  fall  on  the  book  or  newspaper  of  the  purson 
who  dropped  in  the  penny  ;  but  the  apiiaratua  is  said  to  be 
■o  |)laood  that  when  the  compartment  is  full  the  light 
neither  benefits  the  parson  sitting  next  the  window  nor  his 
next  Deighbour,  but  falls  between  the  twa 

So«iiio  Effeota. — The  electric  light  plays  a  fairly  promi- 
nent part  in  the  scenic  effects  of  "Kobinson  Crusoe,"  at 
Dmry-lane  Tbeali-e.  Portable  bnttcrios  are  used  for,  aroon^ 
Other  purposes,  illuminating  abelU  carried  in  the  ballet  and 
for  head  decoration.  At  the  Lyceum,  where  "  Cinderella  " 
is  being  produced,  electricity  also  occupies  a  fair  {tosition. 
The  electric  light  is  used  with  great  effect  in  the  ballroom 
scene,  the  garden  background  being  lit  with  liny  electric 
lamps,  while  the  slipper  dropped  by  "  Cinderella "  in  her 
flight  flashes  with  dectric  light. 

Oxford  Zrftcal  Bzams.— The  thirty-sixth  annual 
report  of  the  delegacy  ba»  jiiit  been  isiiiiod  by  the  secretary 
to  tho  delegacy,  Blr.  II.  T.  Gerrans,  M.A.,  Worcester 
College.  It  slates  that  in  electricity  and  magnetism  the 
knowledge  shown  was  jwor.  The  definitions  of  magnetic 
tines  were  Tory  loose  and  inexact :  tlie  expUnatiuns  of  tbo 
action  of  an  ordinary  electric  machine  omitted  all  reference 
to  induction,  and  the  foootion  of  the  point*  on  the  prime 
conductor,  the  properties  of  solenoids — indeed,  solenoids 
themselves  seemed  unknown. 

Jmilor  Eaginoorlng  Sooioty.^At  the  last  meeting 
of  this  society,  Mr,  Percy  Waidram  in  the  chair,  a  paper 
was  rcftd  by  Mr.  S.  Cutler,  jun.,  on  "  CoalGas  Manu- 
facture, and  K«ceiit  Improvemonts  of  tho  Plant  Employed 
therein."  In  conclusion,  the  cost  of  manufacture,  by- 
l<roducte,  the  lutum  of  gas  considered  in  respect  to  elec- 
tricity, and  gas  employed  as  a  heating  agent  were  touched 
upon.  The  next  meeting  of  the  society  will  take  place  on 
January  5tb,  at  tho  Westminster  Palace  Hotel,  when  a 
lecture  on  "  Boiler  incrusUlions  and  Deposits,"  by  Prof. 
Virian  R  Lewes,  will  be  delivered. 

Obituary. — Tho  death  of  Sir  Oeorge  Elliot  removes 
anotbm'  111  the  band  who  were  connected  with  the  laying 
of  the  Atlantic  cable.  In  July,  1892,  Mr.  Cyrus  Field 
died ;  Sir  J.  Anderson,  and  now  Sir  George  Elliot  have 
foUowed.  In  the  expedition  of  1857  one  half  the  cable 
was  supplied  by  Glass,  Elliot,  and  Co. — since  Iben  con- 
Tortod  into  the  Toleitrapb  Construction  and  Blainteoance 
Company — the  other  half  by  Newall  and  Co.,  so  that  the 
cable  was  supplied  by  two  firms  whose  principal  iiartnurs 
'were  Tyneside  men.  Sir  Qeorfce  Eliot  retained  to  tbo  last 
bis  interest  in  submarine  telegraphy. 

Eleotrio  Hall  Oars. — Two  electric  postal  cars,  to  be 
run  in  connection  with  the  stroetrailway  service,  for 
carrying  the  mails  between  the  post  office  and  the  several 
railway  station^  have  just  beeu  built  at  Ottawa.  The 
f^oetmaster-Oeneral  entered  into  a  eontraet  with  the  slreet- 
Ailway  company  to  try  the  experiment,  with  a  view  to  the 
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system  being  introduced  in  other  cities  in  Canada  wbf 
the  street-railway  service  was  operated  by  electricity.  The 
cars  are  equipped  with  SO-h. p.  motors,  and  tho  result  bae 
beeu  satisfactory.  The  |>ostal  authorities  aetimate  that 
where  it  took  30  minutea  to  convoy  mails  from  tho  post 
olBce  to  tho  railway  station  by  tlic  old  system,  the  same  h 
service  can  be  performed  now  in  Sve  minutes.  ^ 

Amerioan  Wiremen  to  be  Lioensed. — Tho  New 

York  Board  of  Underwriters  have  authoriswl  the  president 
of  the  board  to  address  a  communication  to  the  Governor 
of  the  SUtc  of  New  York  calling  his  attention   to    tbafl 
enormous  increase  in  late  years  of  damage  by  fire,  duo  ^ 
largely,  in  the  opinion  of  the  underwriters,  to  the  improper 
wiring  of  buildings  for  electric  light  or  power,  and  asWiiiR 
his  influence  to  secure  legislation  which  shall  require  that 
no  person  shall  be  permitted  to  wire  buildings  for  eloctrie 
light  or  power  purposes  who  has  not  been  duly  licensed  aa 
comjietent  to  perform  the  task  by  some  board  of  control 
competent   to   test   the  qualifications   of    applicante   for 
licenses,  as  is  now  the  case  in  connection  with  cogiDeera^ 
having  charge  of  boilers,  etc.  H 

They  Dined  in  the  Chimney.— The  Brooklyn  City 
Railway  Company  are  intro<lucing  the  trolley  system  on  a 
large  scale.    The  chimney  at  the  power-house  is  said  by 
tho  engineers  to  be  the  largest  chimney  yet  built  in  cubic 
capacity,  the  inner  core,  or  chimney  i)roi>er,  having  65,800 
cubic  feet  of  air  space.     The  stack  is  293ft.  high,  the  sidoefl 
of  the  base  measure  38ft.  3in.,  and  taper  in  to  a  height  of 
^bh.  where  the  circular  form  is  assumed.    The  iron  cap 
sui  mounting  Ibis  big  stack  weighs  about  five  tons,  and  ia 
2Tft  in  diameter.    The  chimney  is  designed  to  carry  away 
the  smoke  and  gases  from  36  250-h.p.  boilers  using  forced, 
draught.     The  new  powor-botise  was  designed  by  Mr.  V.  S.     ^ 
Pearson,  of  Boston.     To  celebrate  the  eoupletton  of   tbo 
chimney,  a  dinner,  to  wbkh  about  60  gueeta  were  invited,  fl 
has  been  given  in  its  interior. 

Bleotrlo  Ugbt  and  Aroblteotare. — Mrs.  Meynell, 
in  an  article  in  the  Pdl  Mail  Oasttte,  on  "The  Light— "niat  A 
Queen  of  Oolouis,"  states  that  the  bad  old  fashion  of  lighting 
from  above  is  reappearing  with  the  general  use  of  electric 
light.  That  most  beautiful  illumination  would  leave  nothing 
to  be  desired  were  it  always  placed  with  care.  As  for  its 
shading,  it  must  be  hoped  that  this  is  not  often  omitted, 
as  one  has  unfortunately  seen  it,  in  nurseries.  When 
gas  Is  done  with,  we  shall  be  rid  of  an  illuminant 
that  never  went  well  with  architecture  or  with  natural 
things.  The  electric  light  goes  as  well  with  them  _ 
as  moonlight.  In  the  old  Grand'  Place  at  Brussels  f 
the  high  masts,  carrying  a  ball  of  tho  blue-white  electric 
light  high  in  the  air,  give  an  entirely  appro]>riate  beauty 
to  the  faces  of  the  ancient  Flemish  Gothic  houses.  Electric 
light  would  look  in  place  in  a  deep-sea  cave  if  it  could  be 
got  there. 

Telepbony  at  the  Antipodes. — So  rapidly  is  science 
extending  its  conquests  (says  a  Melbourne  paper)  that 
many  sheep  stations  which  wei-e  formerly  only  connected 
by  the  dreary  tramp  of  the  sundowner  are  now  linked 
together  by  tbo  telephone.  So  long  as  a  squatter  keeps  bis 
telephone  on  his  own  pro[)orly  he  is  quite  within  his 
rights,  but  if  his  wires  cross  a  public  road  be  renders  him- 
self amenable  to  tho  law,  which  forbids  a  piivate  person 
to  erect  a  telephone  or  telegraph,  the  monopoly  being 
reserved  for  the  Government.  The  PostmssterGeneral 
docs  not  wish  to  prohibit  telephones  under  such  circum- 
stances, and  lit)  has  therefore  ha<l  regulations  pr<i{iariMj, 
which  have  beeu  passed  by  the  Governor  tu  Council,  charg- 
ing a  license  fee  of  £1  |>er  mile  per  annum  for  the  first 
four  miles,  and  after  that  10s.  per  mile;  the  fee,  however. 
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in  no  CMO  (o  exceed  £7  \fOr  annum.  The  height  at  which 
the  wire  muat  be  carried  across  roarJs  is  Bjiedfied,  and  it  is 
also  [ifovidetl  thut  in  no  case  shftll  a  foa  bo  charged  or 
accepted  for  the  use  o(  the  lino. 

Railway  Station  Ughtiiis:- — The  railway  tfirioiiius 
at  Li verjMol- street  will,  wben  the  addition  it  completed, 
cover  DO  fewer  than  15  acres  of  land.  The  amoRementa 
fur  tlio  electric  ligbling  of  Liverpool-street  are  on  a  large 
scale.  Facing  Higb-«troot,SborBditcb,istho  building  which 
contains  the  g^inerating  plant,  which  mil  brilliantly  illami- 
nate  nearly  l&  acres.  This  erection  ia  surmounted  by  a 
•haft  ITiOCl.  high.  It  contains  three  Sf)  nominal  horse- 
power compound  engines  by  D&vey,  Fajcman,  and  Co,,  with 
Crompton  dynamos,  and  other  engines  will,  it  is  oxpect«d, 
soon  be  adde<I.  Livorpaol  itruet  and  the  goods  and 
passenger  stations  at  Bishops^'ate  street  Stations  will  be 
lighted  from  the  same  building.  AccumuUlors  will  be 
met)  as  regulators.  The  ata^on  will  be  lighted  by  means 
of  arc  lamps,  while  the  oihces  and  hotel  will  be  illuminated 
by  incandescent  lamps.  Ia  no  greater  degree  has  gas  been 
ao  thoronghly  superseded,  and  in  addition  to  this  it  is  pro- 
posed to  apply  the  electric  cmrent  for  the  transmission  of 
|K>wor  to  cranes,  ventilatinji-fans,  etc. 

A  Large  Eleetrlo  RaUwa.v  Project. — It  is  stated 
that  Mr.  Foster,  ex-Secretary  of  the  Treasury,  is  at  the 
bead  of  a  syndicate  to  build  an  elevated  electric  railway 
between  New  York  and  Chicago,  and  they  announce  that, 
although  the  cost  is  expected  to  reach  £20,000,000,  they 
have  already  succeeded  in  intervnting  enough  capital  to 
ensure  the  uoniummation  of  their  plans.  The  plans  of  the 
comi>Btiy  propose  a  double  track  lino  to  be  built  entirely 
of  steel.  By  the  elevation  of  the  tracks  there  will  be 
no  grade  crossings  or  other  obstructions  to  a  bigh  rate 
of  speed,  and  it  is  expected  that  the  new  line 
will  be  able  to  afford  a  pasaonger-tratn  schedule  of 
over  100  miles  [>er  hour.  The  syndicate  have  already 
secured  patents  for  devices  to  prevent  the  cars  leaving  the 
tracks,  and  there  can  be  no  colli«ions,  as  no  swiuhes  will 
be  permitted  on  the  road,  the  intention  being  to  use  it  tor 
passenger  and  mail  traffic  only.  Tbe  present  plans  of  the 
company  contemplate  a  route  that  will  embrace  New  Y'ork, 
Philadolphis,  Pittdburgb,  Cleveland,  Scindnsky,  Toledo, 
and  through  to  Chicago.  It  ia  expected  thtt  the  run  from 
Chicago  to  New  York  will  he  mmJe  in  10  hours. 

UghUog  Street  Qaa-LampB  by  Electricity.— 
At)  electrical  system  of  ga*-ligbtiitg  for  city  streets  which 
operates  devices  located  miles  from  a  central  station,  with- 
out any  electrical  connection  between  thum,  is  reported  to 
have  boon  introduced  by  the  Cutler- Ham mei-  Manufacturing 
Company,  ol  Chicago,  Illinois.  This  system  discards  over 
bead  wires  and  the  underground  circuit,  and  adopts  a  new 
method.  Each  lamp  is  supplied  with  two  sal-ammoniac 
batteries  and  a  spark  coil  placed  in  an  iron  box  buried  in 
tbe  ground  at  the  font  of  the  jiost.  In  the  lantern  Is  u 
miniature  gasholder  of  about  two  cubic  inches  capacity, 
pivoted  on  a  binge  and  held  down  by  weights,  and  directly 
over  this  bolder  is  an  automatic  gas-lightor,  similar  to 
those  used  in  houses.  Two  wires  about  10ft.  long  connect 
tbe  lighter  with  the  batteries  through  tbe  j>ost.  Such  an 
installation  is  under  control  from  the  gasworks.  When 
it  it  desired  to  light  tbe  lamps  of  a  city,  it  is  only  neces- 
sary to  open  the  valve  connecting  one  of  the  largo  gas 
holders  at  the  works  direct  with  the  gas-mains.  This 
results  in  a  decided  increase  of  pressure  in  the  gas  all  over 
the  city,  sufficient  to  cause  all  the  little  gasholders  in  the 
luDpposU  to  lift  up  about  one-eighth  of  an  inch  against 

CbtUtinum  stop,  and  thus  close  the  local  buttery  circuit  at 
Bcb  post.  The  automatic  lighter  being  then  tupplioit  with 
current,  immediately  turns  on  and  lights  tbe  gas. 


Blectrio  Ugtatlne  of  Ships'  Masaalnea. — Since 
the  adoption  of  the  electric  light  on  men-of-war  incon- 
venience is  said  to  h<(To  often  been  caused  through  the 
sudden  failure  of  the  dynamo  or  some  other  portion  of  the 
electrical  circuit,  and  which  has  put  a  ship  in  temporary 
darkness.  The  Admiralty,  having  recognised  that  the 
sudden  failure  of  the  electric  light  in  the  magaxines  and 
shellrooms  might  lead  to  confusion  and  become  a  source 
of  danger  in  action  unless  some  alternative  means  of 
illumination  were  provided,  have  issued  instnictions  that 
in  all  ships  in  wbich  the  magazines  or  shellrooms  are 
electrically  lighted  the  lighting  is  to  be  so  arranged  that 
the  electric  lightJi  and  candles  can  be  used  at  the  same 
time  and  separately.  Experiments  have  been  carried  out  in 
the '■  Hood,"  " Grafton,"  and  "Thetis," and  no  difficulty 
in  these  thips  has  been  found  in  keeping  candles  burning 
in  the  present  pattern  light-boxes,  provided  the  water- 
tight doors  of  these  boxes  are  left  slightly  open  and  the 
perforated  doors  are  closed.  In  ships  where  difHeulty  ia 
experienced  a  special  kind  of  lamp,  as  used  in  coal-bunktn, 
will  be  provided.  lb  has  been  decided  to  supply  for  use  ht 
tbe  more  important  magasines  and  sheliroomi  a  portable 
electric  band-lamp,  about  which  further  instructions  will 
be  given  after  experimental  trials  have  been  made. 

Electrical  Oondactivity  of  Flames  and  QaflO*. — 

Mr.  A.  de  liemptinne  dealt  with  this  subject  iu  the  ZeU. 
PhpsikU  Chem.  He  so  connected  two  platinum  electrodes, 
one  with  a  galvanic  element  and  the  other  with  a  capillary 
electrometer,  that  the  {iresence  of  a.  conducting  tubttance 
between  them  was  indicated  by  the  mercury  iu  the  electro- 
meter assuming  a  negative  charge  and  moving  upwards  in 
tbe  capillary.  No  effect  was  noticed  when  the  electrodes 
were  immersed  in  nitric  oxide  and  oxygen  gases  iu  the  act 
of  combining,  even  when  the  E.M.F.  employed  was  100 
volts.  The  same  negative  result  was  obtained  when  the 
reacting;  pairs  of  gases  were  hydrogen  bromide  and  chlorine, 
and  hydrogen  chloride  and  ammonia,  The  influence  of 
temperature  was  noted  by  placing  the  olectrodee  at  the 
same  relative  part  of  a  Bunien  flame,  the  combustible  gaa 
containing  variable  quantities  of  an  indifferent  gas.  Tbe 
hydrogen  Hame  and  the  carbonic  oxide  ftame  conduct  well, 
the  conductivity  incrmwing  with  rise  of  temperature. 
Observations  were  also  made  on  the  conductivity  of 
explosive  mixtures  at  the  moment  of  explosion.  There 
is  decided  conductivity  in  the  case  of  oxygon- hydrogen  and 
chlorine-hydrogen  explosions,  and  a  much  slighter  amount 
in  tbe  case  of  oxygen  carbonic  oxide.  Although  hydrogen 
chloride  and  ammonia  show  do  conductivity  by  tbemsclvos 
at  moderate  temperatures,  dissociating  ammonium  chloride 
conducts  fairly  well.  Ammonium  bromide  behaves  simi- 
larly, but  vapour  of  amylene  bromide,  although  it  is 
dissociated,  does  not  conduct.  Nitric  oxide  is  a  non- 
conductor. 

An  Imposing  Catatogne. — Tbe  seventh  edition  of 
the  catalogue  of  electrical  supplies  and  wiremen's  sundries 
Just  issued  under  the  title  of  "  Electricity  "  by  the  General 
Electric  Company,  Limited,  forma  a  handsome  volume  of 
neatly  500  pages,  containing  numerous  illustrations 
throughout.  This  edition  has  been  rendered  necessary  hy 
tbe  many  inventions  and  improvements  introduced  in  the 
company's  manufactures  during  the  past  two  yean,  and 
the  present  catalogue  deals  with  all  kinds  of  supplies 
refjuiretl  by  contractors  for  the  interior  wiring  of  houtei'. 
On  turning  over  the  first  p^es  one  finds  descriptions 
and  illustrations  of  switchboards  for  practically  all  purposes. 
Next  come  switches,  and  of  these  there  is  a  very  largo 
variety.  The  company  divide  them  into  two  classes — 
namely,  main  switches  and  branch  switches  ;  the  form 
are  for    20  amperes    and  upwards,   and   the   latter 
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cireuits  of  sm>]Ier  ctpaoily.  Thee«  switches  ire  ag«in 
divided  into  lingto  (lolo  aa<]  cloubla  -  (>ole  nwitchea. 
Followiof;  tbeu  is  an  exUnsive  collection  of  wall  p^affi, 
cetlinj;  rosos,  combination  gliding  pendanta,  cutouts,  and 
lampboldere.  We  next  fitnl  the  "  Robertson  "  incandMcent 
huap,  which  is  now  betii^  made  in  two  ty{ies — viz.,  those 
of  long  life  and  tboM  termed  economic,  and  of  candlo- 
powera  ntngtnf;  from  6  cp.  to  60  cp.  Puaing  on  from 
lamp  sockets,  tlie  catalogue  then  eonaiden  ammeters, 
voltm«t«rs,  and  testing  initnimeuts,  Byng  arc  lamps, 
projectors,  and  resistances  ;  ind  plans,  hints,  and  csti- 
niatee  for  wiring  houses  are  f[ivon  The  volume  ucit 
d«ab  with  the  concentric  system  of  wiring,  insulators, 
tools,  djnanoa  lor  different  purposes,  ucondiiy  battenos, 
bolleTS,  turbines,  fixtures,  etc  The  ooncludinK  parts  oS  the 
catalogue,  which  will  ptxive  of  great  value  to  conLractors, 
deal  with  electric  cooking  apparatas,  bells,  telephones, 
medical  apparatus,  etc. 

A  Iiaic*  WM>g  Power  Sohome. — Some  time  ago 
Mr. Thorns*  Oddy,  electrical  eoKineer,  of  Rochdale,  received 
{natructJons  to  prepare  specifioatioos  and  eatimates  for  the 
ntiliiatjon  of  wast«  water  ]>ow«r  for  electric  lighting  and 
power  purposes  in  Southoru  India.  The  project  was  to 
transmit  12,000  h.p.  from  some  extenairs  waterfaiU  to  two 
large  towns  some  distance  away.  The  towns  in  question  arc 
so  far  apart  and  away  from  the  falls  that  it  will  necemitate  a 
crosscountry  power  transmission  line  (poles  and  conduc- 
Km)  being  laid,  110  miles  in  length.  Son«  idea  of  the 
magnitude  of  the  scheme  will  be  undentood  by  the  follow- 
ing abstract  from  Mr.  Oddy's  report :  3,000,000  cubic  feei 
of  water  per  minute  is  precipittttod  over  the  falls,  with  a 
clear  drop  of  200ft. ;  12  l,000'h.[i.  turbines  will  be  ro- 
qoirod,  12  towen,  10  bridges,  U4  alternators,  motors,  and 
dynamos,  of  an  average  capacity  of  360  b.p.  each ;  tele- 
[^uHile  oommanication  from  end  to  end  and  at  five  inter- 
mediate stations;  3,300  poles;  24,000  miles  of  wire  mnde 
into  cables ;  two  large  central-station  buildings,  two  trans- 
former stAtions ;  96  transformers  of  260  h.p.  each ;  mas- 
sive switcbbourds,  weirs,  flumes,  sluices,  etc.  The  whole 
scheme  when  completed  will  cost  £350,000.  After  making 
allowance  for  interest  on  this  loan,  paying  £10,000  as  a 
yearly  instalment  to  decrease  loiin,  paying  working  expenses, 
inclusive  of  cost  of  maintenance,  and  depreciation  of  plant, 
machinery,  and  buildings,  a  profit  of  £7,000  jur  annum  is 
anticiinted.  The  current  will  bo  utilised  for  power  and 
lighting  purposes  in  cotton  mills,  corn  and  rice  mills,  for 
domestic  purposes,  is  machine  shops,  for  pumping,  working 
eraaas,  hoists,  minenl-mioing  and  coal-cutting,  haulage  of 
oaaal  tog-boats,  tramways,  and  various  other  purfxiscs. 
Hr.  Oddy  is  now  also  engaged  on  a  similar  scbeoie  for 
some  jHiblic  authorities  in  Southern  Rtissia.  This  project 
is  for  transmission  of  5,000  b.p.  a  distance  of  93  miles. 

Eleetrioity  in  Hinla(. — As  mentioned  in  our  last 
issue,  a  paper  has  beoti  road  by  Mr.  R.  II.  ^\^ynoe  before 
the  North  Staffordshire  Institute  of  Mining  and  Mechanical 
Eo^wra  at  Stoko-;ipon-Trent  on  "The  Application  of 
Hecbaiucal  Amingemonts  in  Underground  Uperations." 
He  said  that  the  subject  might  be  classilied,  as  far  an 
regarded  motive  power,  in  the  following  divisions:  (I) 
Hone  power.  (2)  steam,  (3)  compressed  air,  (4)  electricity, 
(6)  combustion  of  petroleum.  Electricity  as  a  medium  for 
tbe  transmissioD  of  power  had  not  by  any  means  attained 
its  fullest  development,  bat  during  the  past  four  or  6vo 
ytan  its  use  for  colliery  purjHJsea  had  received  an  immense 
ImpMas,  and  there  was  no  doubt,  the  author  remarked,  thai 
it  would  become  in  a  short  time  the  medium  par  GKdlencc 
for  the  traosmission  of  power  over  long  distances  under- 
ground  for  a  variety  of  purposes — e.g.,  hauling  at  far-away 
Utiona  when  the  main  hauUge  worked  from  the  surfaco 


or  engine  at  the  bottom  of  the  shaft  was  not  conveniently 
applicable,  pumping  water  from  the  bottom  of  inclines 
under  similar  circumstances,  and  actuating  drilling  and 
coal -cutting  machines.  It  also  afforded  the  means  of 
obtaining  superior  lighting  on  the  stirfac*  and  in  the  main 
roads  underground,  und  most  likely  in  the  near  future  a 
{Mrtabte  and  safe  li);ht  for  the  working  collier.  The  advaa- 
tagos  of  an  electric  system  for  districts  not  easily  aeceisiblfl 
to  <)irect  steam'[x>wor  or  compressed  air  motor  might  be  sum- 
marised thus  :  a  reduction  in  capital  expenditure  when  com- 
pared with  otberaystems ;  facility  in  puttingcoi>ductingcat>Ies 
down  sbafls  :ind  laying  them  underground  to  distant  motors; 
small  loss  from  reaistanoe  in  cable  or  leakage  of  curreut  to 
tbe  earth,  compared  witli  waste  in  tlie  compressed-air 
system  ;  lowtioiu  of  cost  of  maintenance ;  speed  with  which 
an  electric  plant  could  be  erected  and  set  to  work.  The 
breakage  of  a  cable  and  tbe  sparking  therefrom  was  a  con- 
tingency to  be  considered.  Although  tbe  advantages  of 
electricity  were  considerable,  he  stated  that  it  was  doabtfnl 
whether  it  would  bo  good  policy  to  adopt  such  a  system 
where  steam  could  be  used  direct  from  the  surface  tor 
haulage  purposes  ;  but  there  did  not  appear  to  bo  the  least 
doubt  of  the  value  of  electric  motors  in  situations  not 
suitable  for  other  mechanical  |*ower. 

The  Bt&ckenlag  of  Incandesceot  Lamp  Balba. — 

"  I  bftva  lepeaLodlj  noticud,"  wriles  Mr.  W.  Sui;irt--Smith, 
in  tbe  Blettriad  ft^orid,  "  discussions  as  to  tbe  cause  of 
blackening    of   incandescent     lam]>    bulbs.      Tbe    latest 
theory  seems  lo  come  from  tVance,  and  is  to  the  effect 
that  residual    oxygon  in    tho   bulb,    together   with  tbat 
which  was  occluded  in  the   filament,    attacks  tbe  carbon 
and   forms   carbonic    oxide,    which    undergoes  dissocia- 
tion by  coming  in  contact   with   tho   comparalJvely  cold 
glass,   depositing    tho    carbon    and    leaving  tbe   oxygen 
free  for  a  repetition  of  tbe  process.     It  has  been   some 
years  since  I  have   paid   attention  to   chemical  matters,   _ 
but,   unless  I   am  mistaken,    cooling  as  above  would  not  | 
cause  dissociation,  and  tho  above  explsnation  cannot  be 
tbe  correct  one.      It  seems  to  me  that  a  |)ortion  of  the 
action  at  least  must  be  due  to  the  fallowing  cause  :  It  is 
well  known  that  all  substances  in  the  solid  or  liquid  form 
give  off  vapour ;  in  fact,  are  sunounded  by  an  atmusphere 
of  tboir  own  vapour.     If  the  substance  is  confined  in  an 
airtight  sjiace,  tbe  vapour  density  ta  definite  for  every  eab- 
stance  and  for  eveiy  temperature,  but  varies  greatly  with 
tbe  temperature,  being  much  greater  tor  bi);b  tempera- 
tures.    For  a  given  substance  and  a  given  temjienture  the 
vapour  density  will  be  tbe  same,  no   matter  what  other 
gases  may  bo  present;  but  if  other  gases  are   present  in 
considerable   ijuantJties,  con  side  lit  bly   more  lime  will   be 
required   for  tho  density    lo   roach   its  maximum  value. 
In  a  vacuum,  on    the    contrary,  tbe    action    is   eompara- 
tively    rapid.      Carbon,    when    cold,    is    a    very    staUe 
substance,  and  its  vapoui'  density  very  low ;   but  at  the  _ 
high  tom{)«rature  of   tbe  whito-bot  filament   vaporisation  I 
must  be   comparatively    rapid    and    the    vapour   density 
relatively  groat     As  the  hot  vapour  comes  in  contect  with 
the  cooler  glass  it   will  deponit,  and    thus  vaporisation,   ■ 
instead  of   stopping,  as   would   be  the  case  if   the  glass  " 
were  the  same  temperature  as  the  filamont,  continues  while 
the  lamp  is  burning.     When  the  lamp  ts  extinguished  the 
vapour  in  tho  globe  mutt  deposit  on  the  glass  until  the 
definite  density  of  the  vapour  of  the  cold  carbon  is  attained. 
The  more  rapid  blackening  when  the  lamp  is  now  may  be 
due  in  part  to  the  better  condensing  action  of  th}  elasn 
glass,  and  it  may  bo  due  in  a  greater  part  to  ihe  fact  that 
some  portions  of  tbe  filament  are  more  easily  v<^titised 
than  others,  and  the  action  consequently  more  rapid  while 
these  are  being  thrown  off." 
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REGINALD  J.  WALLIS-JONES. 


Uoginiild  John  Wall  is- 
Jones,  A.  M.  I.  U.  E., 
Ml  E.E,.  was  bom  in 
Liverpool  in  186S, 
:ind  was  educated  at 
Christ  College,  Brecon 
(under  the  heitd 
tnaalersliiu  of  the  [>re- 
sorit.  Biiiho|)  of  Bail' 
g(ir),  going  through  a 
s|K,-L-UI  course  of 
vhcinittryand  physics 
Lhoro.  Ilis  technical 
oducation  was  then 
continued  by  ^oiuj^ 
through  the  whole 
course  of  the  School 
of  Teiegrajihy  and 
Electrical  Engineering 
at  Hutiovur-squarc  ;  in 
Jaly,  18&1  [I'll  the  final  exuroinution  (first  class)  in  the 
theory  and  ^[.ictKO  of  eloctric  light,  t«legrB|}by,  and  tele- 
phones; also  passed  the  speed  nt^mUnU  in  telegraphy, 
single-needle  Morse  mirror  und  sypbun  recorder.  In  May, 
1883,  he  obtained  a  cerli6c(tte'of  first  class  (honours)  from 
the  City  and  Ouilda  of  LondoD  Finsbury  College  (under 
Prof.  Ayrton)  for  electric  lighting  and  transmission  of 
powar,  and  aIso  went  through  the  mechanical  engineering 
abopa  At  King's  College.  Since  1881  Mr.  Waliis^Tunes  hiu 
been  ectively  etigagea  in  practical  work,  first  joinirig  the 
staff  of  the  Anglo-American  Brush  Coni|>nny,  where  he  was 
eni;aged  in  the  tenVroom  and  f Victory,  and  then  on 
uutallation  work,  such  ak  lighting  ol  Messrs.  Peek, 
Frean,  and  Co.,  and  the  Wavortey  Station,  Edinburgh. 
He  resigned  this  post  to  accept  the  positioji  of  inspecting 
electrician  on  the  staflTof  Robert  Ilammond,  Eatj.,  and  win 
employed  un  various  contracts,  such  as  lighting  of  Blair's, 
Stockton,  Bolckow  Vaughau,  Loaliu'v  Shipynrd,  Newcastle, 
etc.,  and  in  IS82  came  toLoodod  for  the  Ilummond  Electric 
Ligiit  Company.  In  1883  was  trantferred  to  the  Metro- 
poTiban  Bmsh  Eloctric  Company  ;  established  and  managed 
the  Milford'lano  central  station  for  thorn ;  lit  up  Covent 
GardeoTheatre;maintainoiIpIantof  the Iloyal  Mint, Holborn 
central  station,  etc.  Resigned  his  appointment  in  1884  to 
rejoin  the  Uammond  Eloctnc  Light  Company.  Among 
Other  work,  lit  up  the  Theatre  Royal.  Birmin;;haiit,  to*lcd 
all  ttie  work  for  rowiring  of  the  First  Avenue  Hotel.  In  the 
beginning  of  ISBj  was  ofTered  an  appointment  on  the  staff 
of  WoodJiDiue  and  R&wsou  ;  ttiiperint.uriduil  for  thoni  sevotal 
important  coDtracta,  such  an  the  erection  of  the  first  over- 
head mains  (or  the  Groivenor  Gallery  electric  light  station, 
lightinK  of  retorvoin  atCrosinoM  for  the  Metropolitan  Board 
of  Works  ;  contraota  for  Quinnesa  and  Co.,  Lord  Brassey, 
W.  H.  Smith  and  Son«,  etc. ;  and  in  1886  went  to  Portugal 
for  this  coopauy  to  erect  plant  for  the  lighting  of  the  Port 
dc  Leixoes.  In  1887  Mr,  Walli3-.ToneH  w*8  appointed 
engineer  and  manager  of  the  contract  depttrliuent  of  Messrs. 
Woodhouse  and  Rawson,  Limited,  and  wont  to  Barcelona  to 
design  the  system  of  electric  lighting  for  the  central  station 
there.  He  has  designed  and  patented  several  improve- 
neitte  in  electrical  upparatui,  such  as  an  automatic  earth 
detector,  recording  voltmeter,  fuses,  surgical  lamp«,  etc. ;  and 
in  eOfljoJiotion  with  Mr.  Stepney  Rawson  compiled  the  well 
known  "Woodhouie  and  Rawson  wiring  table. '  In  18S2  Mr. 
Wallis  Jonoswas  elected  an  associate  member  of  the  Institute 
ol  Electrical  Engineers,  and  in  May,  1889,  wai  elected  nn 
BMociate  member  o(  the  Institution  of  Civil  Engineers,  while 
in  1889  he  became  a  member  of  the  Institution  of  Electricul 
Engineers.  Uis  connection  with  the  Old  Students' 
Aaaociation  is  well  known.  Id  1888  bo  was  awardol 
the  medal  of  the  institution  for  tho  best  paper  of  the 
year,  which  was  entitled  "Some  Imitallation  Breakdowns." 
In  tue  beginning  of  session  1890-1  be  took  up  tho  work  of 
honorary  secretary  to  tho  association,  and  the  following 
figure*  speak  for  tbemielvee  as  to  the  work  done  :  "  Last 
Maaion  6S  new  membeie  were  elected,"  and  up  to 
Pecomber  31, 1891,  the  date  of  bis  resignation  (the  session 


^ 


ending  in  October,  1893),  36  members  and  associates  were 
elected.  In  December,  1891,  owing  to  pressure  of  pro- 
fessional work,  Mr.  Wal lis- Jones  had  to  resign  the 
honorary  secretaryship.  Since  the  failure  of  Woodhouae 
and  Rawson,  Mr.  WalliB-JonGs  has  bean  connected  with 
Messrs.  Wallor,  Manville,  and  Ivincaid. 


ELECTRIC  LIGHTING  AT  CHATSWORTH. 


We  have  been  favoured  with  a  brief  description,  with 
illustration*,  ol  the  installation  designed  by  Mr.  B.  Drake, 
and  carried  out  by  Monsra.  Drake  and  Gorbani,  at  the 
historic  maniion  of  Cliatsworth.  It  has  been  Mr.  Drake's 
object  to  reduco  tho  whole  i4rnttigoment  lo  onL^  of  absolute 
simplicity,  as  he  attributes  hia  success  in  the  largo  number 
of  country  house  installations  which  he  has  laid  down  to 
the  elimination  of  any  complicated  apparatus  which  is 
hkely  to  become  deranged.  He  contends  that  it  is  always 
more  easy  to  ariange  a  complicated  apparatus  than  a  simple 
one,  and  it  will  be  seen  that  at  Chatsworth  the  whole  of 
the  lighting  requirements  of  a  large  country  house  have 
been  met,  and  the  plant  is  so  simple  that  no  skilled  labour 
is  required  in  its  manipulation. 

At  a  height  of  some  400ft.  above  Chatsworth  Houao 
there  exists  a  lake  of  some  nine  acres  in  extent,  to  which  a 
pipe  was  laid  some  yeats  ago  for  the  purpose  of  supplying 
water  to  the  well-known  Emperor  fountain.  Mr.  Drake 
found  that  by  tapping  this  pipe  he  could  obtain  up  to 
I-'jO  h.p.,  or  suflicient  for  all  the  lighting  required.  The 
lurbine-house  has  been  excavated  entirely  out  of  the  solid 
ground,  and  being  surrounded  by  shrubs  it  is  entirely  out 
ol  view  from  every  side.  Provision  is  made  in  the  turbine- 
house  (or  two  turbines,  each  of  ■'iO  h.p.,  and  one  of  20  Ikd., 
of  which  the  third  turbine  is  not  yet  completed,  Too 
dynamos  are  coupled  direct  to  the  turoines,  forming  a  very 
neat  and  compact  arrangement  which  is  not  lilcoly  to 
become  deranged.  From  the  dynamos  the  current  ia  con- 
veyed to  switchboards,  by  means  of  which  the  supply  from 
the  house  (^!kn  be  drawn  from  either  of  or  all  the  turbines 
according  to  requirements. 

Adjoining  the  turbine-house  is  the  accumulator- room 
containing  60  accumulator  cells  for  supplying  the  require- 
ments of  the  house  when  the  turbine  is  not  ut  work.  These 
cells  are  charged  from  a  separate  machine  during  tho  hours 
of  lighting,  so  as  to  reduco  the  item  of  labour  to  a  minimum. 
To  avoid  the  complications  duo  to  the  supply  of  current 
from  u  dynamo  which  is  charging  the  accumulators  owing 
to  the  rise  of  E.M.F.,  according  to  their  state  of  charge,  the 
switchboard  haa  been  arranged  so  that  the  small  machine 
can  be  omptoyod  for  charging  the  acuumuUlora,  while  tha 
house  circuit  is  run  itircct  from  tho  larger  macbinea, 
which  are  connected  either  singly  or  in  parallel  aa 
required.  The  arrangement  also  provides  (or  tho 
small  machine  and  the  accumulators  being  worked 
together  in  case  of  emergency  for  the  supply  of  tbe  houao. 
Precautions  are  taken  in  the  switchboam  to  prevent  any 
accident  due  to  the  switches  being  moved  in  the  wrong 
order.  Owing  to  the  high  fall  available,  special  precautions 
had  to  be  taken  to  prevent  any  sudden  stoppage  of  the 
water  which  would  produce  a  jar  on  the  pines.  A  previous 
attempt  to  provide  a  valve  at  the  lower  etui  of  the  pipe  so 
as  to  avoid  having  to  climb  the  mountain  whenever  Uio 
fountains  wore  required,  has  entirely  failed  from  this  cause. 
To  meet  this,  a  3in.  by-pass  is  provided  for  every  valve,  so 
that  after  the  main  valve  has  been  closed  the  by-pass  can 
be  manipulated.  This  expedient  has  been  found  to  bo 
thoroughly  successful. 

The  turbines  usoil  are  of  the  Vortex  type,  by  Messrs. 
Gilkes,  of  Kendal,  and  arranged  to  run  at  1,000  revolu- 
tions [>er  minute,  the  dynamos  being  manufactured  by 
Messrs.  Siemens  Bros.  The  roof  of  the  station  is  composed 
ol  coacroto,  carried  by  iron  joists,  and  the  whole  plant 
runs  so  noiselessly  that  at  the  distance  of  a  (ew  feet  from 
the  turbine  house  it  is  impossible  to  tell  whether  it  ia 
running  or  not.  In  addition  to  the  pipe  which  carriea 
away  the  water  from  the  (lU'lnnes,  a  Iaq{0  safety  opening 
has  been  arranged  to  guard  aj^ntt  way  accidental  tloodis 
o(  the  turbine- house. 
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The  current   is    conveyed  underground,  by  annoured 

hOablM  more  ih^n  Jin.  fiectiotul  laci,  to  a  jioint  in  the 

'centre  of  the  building,  from  which  the  wholu  distribution 

to  {he  diflereiit  room);   in  ofTuctod,  every    circuit    being 

cai-efuUy  nuraberod,  «o  thnt  it  csn  bo  controlled  at  will. 

'  Tfaere  are  &Uo  (witchci  placed  throughout  the  building  in 

eonveoienl  places  bo  as  to  take  fuli  advantage  of  the  ease 

with  which  electric  light  can  be  lit  or  extinf^ushed.     The 

voltage  at  the  house  ta  maint^iincd  At  105,  and  tbe  whole  of 

tbo  wiring  ia  on  the  [laraltel  *y«tem.     Tbo  Accumulutors 

are   of   the    "  D.  P."    type,    capable    of    dJBcbarging  at 

120  ampeireH  (or  four  hour*. 

In  tbe  general  arrangement  of  tbe  lighting  Mr.  Drake's 
object  has  been  to  utilise  all  the  bandaoiuo  old  fittiugs,  for 
which  [nn-|)03e  a  spoci;il  imitation  electric  candle  baa  been 
introduced,  which  e»  neaily  rOMmbles  wax  in  coloiii-  and 
r  texUire  Lhat  it  ia  impoitiible  to  distingniiih  the  two  when 
^  placed  side  by  side.     ^Vhorc  Bttings  bavc  boon  added,  tbo 
nyle  of  each  room  bos  been  carefully  studied  and  the 
I  fittings  made  to  harmonise  with  the  architectural  require- 
KUeiits,  tbe  metal  work  being  entrusted  to  Messrs.  Uart, 
'  Son,  and  Poard.     In  many  of  the  rooms,  such  as  the  oak- 
room,  where  metal  work  would  have  been  out  ot  place,  the 
bm[M  have  been  skilfully  embedded  in  oak  carving  worke<l 
into  the  orignal  paueU,  by  which  arrangement  the  lamps 
are  almost  invisible  in  tbe  daytime. 


WHAT  IS  ELECTRICITY  ?-VI. 

BY   SVDNKY   K    WALKKR. 

THE  ATTRACTIONS  AND  REPUl^IONS  OF  ELKTltlKlEI) 
ROniBS, 

Though  every  part  of  this  subject  i<  very  difficult,  at 
first  sight  probably  U»t  portion  which  tbe  writer  has 
chosen  for  the  «ubjoct  of  the  present  article  presents  more 
than  tbe  usual  (bare  of  difficulty,  be  canto,  apparently,  the 
phenomena  of  the  attractions  snd  repulaiona  of  bodies 
electrostatically  charged  stand  quite  apart  from  the  othei' 
electrical  phenomena  with  which  we  are  faraili,\r.  These 
phenomena  would  appear  also  to  be  in  somewhat  the  «ame 
category  as  those  presented  by  the  foree  of  gi-jvity,  in  that 
we  have  only  been  able  to  say  hitherto  that  they  cxistod, 
without  explaining  why  tboy  oxistod.  If  it  should  prove 
that  the  theory  is  correct  which  the  wriuir  has  ventured 
to  put  forward  as  accounting  for  the  various  electrical 
phenomena,  may  it  not  bo  possible  that  the  line  of  thought 
induced  nuy  Ica«i  us  even  to  the  eicplanaliou  of  the  causes 
of  the  force  of  gzavity  itself  i 

If  the  views  which  the  writer  baa  enunciated  are  correct, 
it  follows  that  everything  in  the  univene  may  bo  referred 
to  two  elements — matter  and  energy ;  and  that  every  sub- 
stance wo  know  of,  every  auhilance  that  exists,  of  what- 
ever form,  has  taken  the  foroi  conferred  on  it  by  tbe  energy 
present — in  other  word*,  in  accordance  with  the  resultant 
of  tbe  forces  present.  In  a  noneloctritied  body,  we  have 
not  a  body  at  rest— there  can  hardly  bo  si'.ch  a  thing  in 
nature — but  a  bo<iy  already  in  motion  iviihin  itself,  whose 
noleuules  are  ill  motion,  and  not  only  in  motion,  but 
•ubject  to  different  kinds  of  motion,  in  obedience 
to  the  different  forms  of  energy  already  present. 
Thus,  in  the  leaves  of  a  gold-loaf  cfociroscopo,  the  gold 
leaves  thcmselvo!^  though  appirontty  at  rest,  have  their 
molecules  in  motion,  due  to  the  heat  present,  to  the  light- 
rays  that  are  absorbed,  possibly  to  sound-waves  passing 
through  them,  and,  further,  to  the  motions  to  which  they 
owe  tbeir  being  as  molecules  of  tbe  tubsuince  we  know  as 
gold.  Further,  tbe  bodies  around  the  gold  leaves  are  not 
at  rest.  The  metal  conductor  to  which  they  are  attached, 
the  glass  bottle  that  contains  theoi,  tbe  atmosphere  aur- 
tvunding  them,  both  within  and  without  the  bottle,  all  are 
subject  to  the  same  forces,  all  have  tbeir  molecules  in 
motion  from  the  same  or  similar  eansee.  And,  as  we 
know,  tbe  nositioti  of  outward  rest  assumed  by  Uie  gold 
leaves  is  talien  uii  in  obedience  to  the  resultant  of  all  the 
forces  present,  of  the  forces  that  have  been  described,  and, 
in  udditioti,  the  force  of  gravity,  the  pressure  due  to  the 
weight  of  the  surrounding  aimonphcre,  and  others. 

The  position  of  outward  rest  is  a  position  of  eijuilibrium 


so  long  as  the  forces  present  remain  in  tbe  same  proportion. 
If  yon  alter  any  one  of  the  forces  )>reeent,  if  you  brin^ 
another  force  to  bear  upon  any  part  of  the  system,  tbe 
Cfjuilibrium  is  destroyed,  and  you  may  have  outward  motion 
till  a  new  resultant  furnishes  a  now  position  of  rest  or 
equilibrium.  If  you  cause  a  draught  of  air  to  be  directed 
towards  the  gold  leaves,  they  will  be  deflected  both  to  one 
side  or  the  otJier,  or  in  opposite  directions,  according  to  tbe 
direction  and  forceof  tbedraughtomi)loyed,tillaaew position 
of  rest  is  found.  If  you  pass  a  souncl-wave  through  the  gold 
leaves,  say,  by  connecting  a  sounding  body  to  the  table  of 
tbe  electroscope,  motion  again  results,  though  not  in  tbo 
same  form.  If  yoti  pass  heat  into  the  gold  leaves,  adding 
to  the  heat  already  present,  motion  again  resufls.  though, 
again,  not  in  tbo  same  form  as  when  you  applied  your 
draught  of  air.  And  so  you  may  cause  motion  of  the  leaves 
in  a  number  of  dilTerent  wayn  whenever  you  produce 
sufficient  alteration  in  tbo  position  of  equilibrium  to  cause 
motion  of  translation — mutton  from  one  position  of  roet,  as 
we  view  it,  to  another. 

One  method,  then,  should  be,  if  tbe  writer's  view  is 
correct,  that  what  we  know  as  electricity  ia  motion,  to  pass 
a  charge  of  electricity  into  the  gold  leaves,  and,  as  every- 
one knows,  the  result  of  such  an  operation  is  to  came  a 
motion  of  the  leaves,  to  cause  them  to  diverge  from  each 
other.  lnthis,asin  each  of  the  other  cases,  what  we  have  done 
is,  we  have  added  a  new  motion,  not  only  to  the  gold  leaves, 
but  to  the  atmosphere  surrounding  thera,  and  to  every  body 
in  the  neighbourhood.  In  obedience  to  this  added  mole- 
cular motiou,  which  in  strongest  in  the  metala  because  they 
are  metala,  because  they  are  created  to  receive  this  motion 
we  cait  electricity,  and  the  other  motions  wo  call  heat  and 
sound,  mora  readily  than  other  bodies,  weakest  in  the 
atmosphere  surrounding  the  loaves  and  in  tbe  glass  con- 
taining thom,  for  the  contrary  reasons,  visible  motion  of 
the  gold  leaves  follow.  We  have  added  the  same  motion, 
and  in  even  a  larger  iiro[)ortiun,  to  the  metal  conductor 
supporting  the  gold  leaves,  but  no  motion  results,  be- 
cause tbe  other  forces  present  did  not  allow  it.  The 
gold  leaves  aro  more  easily  moved,  because  the  effect 
of  the  other  controlling  forces,  such  as  gravity,  upon  them 
is  small,  If  we  apply  a  controlling  force  of  lutGcient 
magnitude  to  resist  the  eleutrostatic  force  applied,  wc  shall 
obtain  no  motion  of  the  loaves,  as,  for  instance,  if  we  place 
the  electroscope  within  a  vessel  containing  air  or  other 
gases  compresHoI  above  the  ordinary  atmospheric  pressure. 
On  tbe  othei'  hand,  if  wo  reduce  tbe  pressure  of  the 
atmosphere  within  the  electroscope  by  creating  a  partial 
vacuum,  we  shall  obtain  an  increased  motion,  other  thingii 
being  the  same,  fora  given  expondituie  of  electrical  energy. 

Again,  as  we  know,  if  the  temperature  of  the  conductor 
of  our  electroscope  is  very  low,  we  shall  have  ditHculty  in 
obtaining  a  divergence  of  tbo  leaves,  while  if  it  be  well 
heated  tii-st  we  obtain  a  divergence  with  comparative  ease. 
What  we  do,  then,  when  we  charge  an  electroscope  ia  to 
communicate  motion,  added  motion,  to  all  the  bodies 
present ;  and  this  motion,  expending  itself  on  the  molecules 
of  tbo  body,  causing  them  to  move  not  only  within  the 
body,  but,  in  doing  so,  to  ex{iand  tbo  body,  and  tbo  con- 
ditions being  favourable  to  move  it  an  a  whole,  causes  the 
divergence  we  are  familiar  with.  Just  as  tbe  appliotion 
of  beat  will  cause  light  bodies — gold  leaf,  tissue  paper, 
etc — to  move  as  a  whole,  so  the  application  of  what  we 
call  electricity  to  similar  light  bodies  causes  them  to  move — 
not  in  the  same  manner  that  tbe  apnlication  of  heat  moved 
them,  but  strictly  in  accordance  witli  the  rasultants  of  the 
whole  of  the  forces  present. 

The  above  reasoning  holds  good  for  other  tight  bodies — 
such  as  pith  balls,  feathers,  tbo  puppets  that  are  made  to 
dance  by  electrostatic  charges,  and  others.  Tbe  question 
of  the  attraction  of  oppositely  electrified  bodies  for  each 
other  tbe  writer  hopes  to  deal  with  iii  the  next  article. 


EdisoD  Phonographs.— The  Edison-Iiall  I'honosraph 
Corporation  have  obU'iined  an  injunction  againsttbe  Edison 
Phonograph  Company,  restraining  the  latter  from  infring- 
ing Mr.  EdisoHM  patonU  by  the  sale  and  use  in  England  of 
a  phonograph  ira|>ortod  from  America,  and  said  to  be  mode 
in  Kcotxiauco  with  tbe  patents. 
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TO    CORRBBPOHDBIITI. 

All  Ri^hh  Beterwd.  SterHana  and  Manaarrt  of  Ccmfoniei 
art  innttd  to  fumith  jtoUee  of  Mtetings,  Istiu  of  Nnc 
Shunt,  InttaSuHam,  ConhMls.  and  aiifi  informalim 
amnteUd  with  EUdriaii  Enginnfrmg  which  may  he 
MemHfig  to  our  readfTA.  fnvtntors  are  informed  that 
tny  aeeomt  of  their  inMntiont  mbmiOtd  to  ut  inll 
rteeive  our  best  amsid^ratiijn, 

Alt  ammunicattotu  mtetided  for  the  Editor  ^lauld  be  addressed 
0.  H.  W.  BwGS,  139140,  Saliibunt  Court,  Fieri  SlnH, 
Lmdon,  B.C.  Anoitfmous  cotiimuTucdluyns  will  not  br 
itotieeA. 


TO    ADVEBTISBBB. 
^dvfTiiumenh  thcvld  be  addre^fd  to  the  PuhUxhtr,  IS9-I40 
Sali^mii  Court,  Fl'ti  Street,  E.C.,  and  slunild  reach  him 
aet  later  than  noon  of  Thya^ay.    Special  Terms  for 
a  tents  can  he  arranged  on  application. 

X9ITUAT10HB  VAOAMT"  and  "WART  FLACRS"  Advertlie- 
ntuU  vtll  be  charged  »  THREE  WORDS  for  ONE  FENMT 
■Ith  A  HINIHUH  ohftife  of  SIXPENCE. 


TO    BDBaCRIBRRS. 
"Thk  Electrical  Knoinrkp."  I'an  be  kad.b^  Order,  from 
any  Nemagent  w  Totou  or  CautUry,  and  at  the  mrtous 
Jtaitwan  !italit>ns;    or  it  ean,  if  preferred,  be  ntpplieii 
dirttt/mn  the  Offict,  on  the  foUmoing  terms : — 

i  nooUu  •  numUii  It  niuiitb) 

Unit«<l  BiniokiiD 3*.    id.  ...    d*.    6d.  ...    IS*.    Od 

Olbar  I'l>cca._ 4*.  Ud  ...     Q*.     9.1,  ..      lti»,     M 

(Poat  Ftm    Fay«b)«  in  Advknof.) 

flSbafiMt,  Post  Ofiu  and  Postal  Orders  for  Subter^^ions 
and  AdvtrtiitBKiUt  should  or  made  pa^aiU  to 
0.  H.  W.  Bioos,  JS9I40,  Salismry  Court,  Fleet 
Street,  London,  amd  be  aossed  "  Union  BaiJu' 


BOUND   ?OLUliBS. 

KdL  XI.  of  ntie  wri«»  of  "  Thb  Bl.B(Ttaic«i  EmoI.ibik  "  eon 
it  had  boiHwf  in  bltu  eloth,  ijitt  Itttemt,  prie.e  Ht.  6d.  Aiiaeriheri 
tan  hare  Ihtir  oim  f»pi«  Bo«™/  for  ti.  6d.,  or  eavert  for  biiuliiyi 
Itn  be  ablained,  prici  St. 


THE  DAVS  THAT  ARE  PAST- 
The  cod  of  each  year  is.  of  oourse,  an  excellent 
"sermon  time,"  and  few  persons  arc  lucky  enough 
to  oacape  the  outpourings  of  mociilisers  upon  every 
subject  and  theme.  The  "  gentle  reader  "  will 
therefore  doubtluss  he  rt-ady  with  due  allowance  of 
Chri»<tm&s  charity  (or  not,  as  he  thinks  fit)  when  he 
looks  on  this  p(M>o  expecting  to  find  the  customary 
nuinher  of  paragraphs  containing  each  a  nice  little 
moral  wrapped  up  in  a  modicum  of  interest,  wit, 
and  wisdom.  At  the  worst,  then,  we  ahall  only  try 
his  patience  more  or  less — perhaps,  let  as  hope. 
rather  leas  than  more. 

Seriously,  however,  those  engaged  in  the  electrical 
industry  of  Great  Britain— to  whom  these  colamns 
more  especially  appeal — can  and  will  of  a  certainty 
look  back  upon  the  past  year  as  being  the  most 
important  that  they  have  hitherto  seen.  Ou  the 
one  hand,  trade  in  general  ehbed  and  Sowed  and 
ebbed  again  to  a  point  iu  the  curve  of  commeice 

whose  equation  is  perilously  near  —  ;  and,  as  a  rule, 

when  the  volume  of  business  sinks,  or  tangible 
profits  grow  small  by  degrees  and  beautifully  less, 
the  merchant,  the  mantiEEKturer,  the  warehouseman, 
and  the  shopkeeper,  with  all  their  allies  of  in- 
duBtry,  are  obliged  to  cut  down  expenses  to  suit. 
If,  therefore,  electric  lighting  bad  not  ceased  to 
be  a  luxury,  and  attained  the  greater  height  of  being 
an  abHohite  need  to  nuffering  humanity,  we  should 
have  seen  a  very  considorable  diminution  in  the 
amount  of  work  accomplished  in  1893  as  com- 
pared with  that  of  the  previous  year  or  two.  Bnt 
it  is  safe  to  say — even  in  the  absence  of  definite 
reports  from  the  Rnusaud  companies  engaged  in  the 
trade — that  capital  progress  has  been  made,  and  a 
cou^iderahlc  amount  of  solid  work  accomplished,  the 
results  being  perhaps  more  satiniactory  in  propor- 
tion as  the  unreliable,  badly  mana^,  and  thriftless 
concerns  have  dropped  out  of  the  struggle. 

It  might  he  of  some  interest  to  a  few  if  wo  were 
to  tabulate  the  actual  progress  of  1893 — say,  with 
regard  to  central-station  work  and  tho  dovelopmeiit 
of  public  lighting;  but  just  as  the  figures  in  a 
charity  sermon  respecting  the  number  of  orphans  to 
a  fraction  relieved  per  diem,  etc.,  are  not  nearly  so 
attractive  as  the  rows  of  bright  young  faces  them- 
selves, we  may  leave  the  task,  at  any  rate  for  tho 
present,  to  the  industrious  compiler  of  illusory  and 
incomplete  statistics.  He  is  certain  to  arise  at  au 
early  date  in  the  new  year  with  promptitude  only 
surpassing  those  others  who  hasten  to  contradict 
bim.  Figures,  it  is  said,  can  never  tie,  though 
according  to  the  gas  journals  (who  for  some  curious 
reason  entertain  a  feeling  of  jealousy  towards  ulcctnc 
lighting),  the  converse — that  liars  cau  figure — holds 
equally  well. 

There  is,  of  course,  one  pre-eminent  feattue  in  the 
past  year  that  has  already  begun  to  effect  pn^jrwa 
of  a  type  even  more  marked  than  the  steady  advance 
of  the  previons  twelve  months ;  but  the  sabject  of 
incandescent  lamps,  the  expiry  of  patents,  and  all 
the  rest  of  it,  has  become  as  cheap  as  the  two-ond* 
R'lialf  watt  twenty* ft vt>>for>a-sovereigu  lamps  thein- 
sotves ;  and  not  even  au  end-of-the-year  moralising 
article  will  stand  any  more  of  it. 
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Enough  DOW  to  say  that,  so&r  as  mortal  wind  can 
pOBtulntc  the  course  of  afTain;,  we  see  at  the  present 
time  the  industry  of  electric  lighting  cstablishod 
not  on\y  Jirmty,  but  Almost  Jredy — that  is,  without 
any  re&traint  but  that  of  opea  and  fair  competi- 
tion. So  long  AS  these  conditions  exist,  we  feel 
Bure  of  continued  trade  prosperity  in  this  direc- 
tion for  many  years  to  come.  Bach  prosperity  may 
not — we  hope  will  not — be  too  rapid  of  develop- 
ment :  we  have  had  a"surfeit  of  2.1  per  cent,  divi- 
dends paid  (or,  rather,  dociared)  out  of  capital.  The 
promoter  (we  ase  the  word  in  its  beat  sense)  of 
electric  lighting  iuit«rprise8  will  be  well  advised  if  he 
keeps  to  a  modest  5  to  10  per  cent,  return  upon  his 
capital ;  nnd  this  applies  still  more  when  the  pro- 
moter is  a  public  body. 

Is  it,  wo  wonder,  within  the  bounds  of  possibility 
that  as  we  have  thus  written  of  electric  lighting 
prospects — "  front  and  back,"  as  the  Irishman 
said — so  we  may  at  the  end  of  an  early  year 
also  write  with  i-egard  to  the  developments  of 
electric  traction  and  power  uses  generally  ? 
It  would  seem  almost  inconceivable  that  we 
should  be  able  at  the  close  of  each  year  to 
chronicle  great  advances  in  electric  lighting, 
whilst  the  equally  wide-wsobiug  developments 
of  power  distribution  are  almost  non-existent. 
To-day,  however,  there  is  little  or  no  progress  to 
-report  in  traction  work.  Early  in  the  year  came 
the  opening  of  the  Liverpool  Overhead  Railway,  but 
since  then  the  actions  of  the  electric  traction  interests 
have  been  leas  prominent  than  their  talk.  PoB^ibly 
the  tongue  in  this  case  must  precede  the  hand,  but 
joint  committees,  or  even  modified  draft  rules  from 
the  Board  of  Trade,  will  never  build  or  equip  a 
tramway,  although  they  may  prevent  its  being  done. 
Isn't  it  about  time,  good  K^ntleracn,  to  get  to 
work:  and  as  soon  as  the  ground  is  clear,  and  the 
"powwow"  finished,  may  we  not  hope  to  give  the 
hoi-se  a  rest  from  bis  labours,  so  far  as  tramcar 
hauling  is  concerned  'f  We  do  not,  at  any  rate, 
expect  to  l>e  satisfied  with  electrical  progress  until 
the  "days  that  are  past"  have  seen  the  opening 
ceremonies  of  more  than  one  electric  tramway,  or 
other  system  of  power  distribution  and  utilisation. 


CORRESPONDENCE. 

JiMlce  nBtdi  tlitl  tHil1i)i*lii-iril.' 


PROP.  FORBES  ON  HIS  CRITICa 

Sir, — A<  yoo  are  {irobably  aware,  I  am  not  in  the  habit 
of  answering  anoiiymouB  personal  attacks,  but,  in  view 
ot  Uie  poiRibility  of  other  people  sharing  the  oplniom 
expreuod  by  some  of  your  contemporuriea  alTecting  my 
character  for  fairnees,  I  beg  leuve  to  uk  (or  tpaco  to 
|>iiblish  one  or  tvo  facts  in  ymir  vnUinblo  and  tmp^irtial 
jonmal.  My  critics  huvo,  without  fsccing  tho  designs  of 
Mr.  C.  K.  \t.  Brofrn,  endorsed  tho  oninion  that,  in  deai^niiig 
a  5,000-h.p.  altuni.-itor,  I  have  availed  myself  of  the  plana 
submitted  by  him  to  tho  Cataract  Construction  Company. 
I  am  quite  >uro  that  Mr.  Brown  would  corroborate  tbu 
■tateioent  thai  the  general  features  of  the  designs  are  totally 
distinct.  But  my  critics  particuUrise  the  charge  by  saying 
^Bt  I  have  taken  from  Mr.  Brown's  desii^n  the  idea  oi 
winding  the  armature  with  cop[)er  itriii,  inxubitotl  with 
mici.  Is  it  claimed  for  Mr.  Brown  that  be  is  the  origi- 
nator e[  such  a  pro(>oaal  t    Mica  instdation  ia  hugely  used 


in  the  States  :  and  further  than  this,  I  have  in  my  oflico 
the  drawings  of  ths  6i-st  5,000h,p.  alternator  which  I 
designed  long  before  Mr.  Brown  got  out  his  design,  in 
which  tho  winding  above  referred  to  was  adopted.  In 
my  latest  dnaign,  however,  it  hapjiens  that  the  armature  is 
wound  with  cotton -covered  copper  wire.  No.  0  B.  &  S. 
gauge.  It  ia  truo  that  the  Golds  uro  wound  with  co|)per 
atrip,  but  the  insulation  is  tracing-cloth.  1  submit  that 
thete  ia  not  tJie  slightest  foundation  for  the  charge  which 
has  been  made. 

With  re^rd  to  the  charge  made  by  Mr.  Cerranti  against 
the  Cutaract  Construction  Company,  and  supported  by  Mr. 
Cromg>ton,  in  his  usual  courteous  uul  gentlemanly  langua^^e, 
by  saying  "  '.hit  there  had  been  a  twrefaood  attempt  to 
pick  the  brains  of  the  world,"  it  would  be  bopeleiis  to  a»k 
whose  brains  they  have  picked,  and  what  details  of  the 
sjratem  are  due  to  them ;  but  from  the  moment  that  the 
suggestion  of  such  a  charge  waa  hinted  at  to  me  by  Mr. 
Ferranti,  I  have  looked  into  the  matter,  and  the  following 
sUtementa  are  true : 

1.  With  the  design  sent  in  by  Mr.  Brown  there  were 
two  [>rices — one  for  the  machine  made  in  Swit>;erland, 
another  for  working  drawings,  with  the  object  of  manu- 
facturing in  America. 

2.  H  the  design  uf  that  gentloniati,  or  any  other  manu- 
facturer, hod  been  thoroughly  suitable  lor  our  case,  that 
design  would  have  been  accepted,  ancl  the  price  quoted 
paid  for  it,  whether  it  was  made  in  America  or  Europe. 

3.  The  Niagara  enterprise  is  probably  the  first  American 
onlerpriae  that  ever  came  to  Europe,  saying,  "  We  have 
already  subscribed  our  capital  in  America,  and  we  are  ready 
to  exchange  such  portion  of  our  cash  as  may  be  necessary 
to  secure  the  brains  to  properly  conduct  our  enterprise."  I 
confess  I  am  ashamed  of  my  countrymen,  and  cannot 
imagine  what  is  the  animus  which  has  led  to  so  wilful  a 
misconstruction  of  auob  liberality,  foresight,  and  straight* 
forward  dealing. 

4.  It  hat  been  generally  undei'stood  that  no  private 
undertaking  has  paid  so  much  for  engineering  advice,  in 
advance  of  contracting,  as  the  Nii^ara  project.  Most  of 
these  disbursements  have  been  made  to  English,  Swiss, 
and  French  eTigineers,  and  they  amount  already  to  about 
90,000dol. 

These  are  (acta  from  which  your  readers  may  form  their 
own  conclusions  as  to  the  animus  which  has  actuated  the 
critics  of  the  Catiract Oonstniction  ComjHxny. — Vours.elc., 

Geokgk  Forbks. 

Westminster,  S.W.,  December  27,  1893. 


SHUNTS. 


Sir, — I  am    greatly  obliged    to    jreur    corresponden 
"  Sidney  P.  Walker  "  and  "  Sidelight ''  for  tho  informatic 


lients 
formation 
they  give  me  in  connection  with  my  difficulties,  and  also  to 
you.  Sir,  for  your  remarks,  which,  to  say  the  truth,  arc  not 
much  to  my  liking.  Let  me  deal  first  with  your  reference 
to  a  oontempoi^ry,  and  that  contemporary's  reference  to 
my  letter.  I  may  say  that  I  never  buy  that  con- 
temi>orary,  and  I  never  met  ii  man  who  did.  1  get  it  sent 
gTiituitously,  like  most  members  of  tho  industry,  and  think 
It  a  very  wisely  •  conducted  concern ;  better  than  a 
trade  catalogue,  because  ordinary  folk  do  not  know 
how  it  is  run  and  why  certain  interests  are  kept  to 
the  tore  while  others  are  in  the  background.  But 
the  trade  knows,  and  taugbs.  Grub-slreet  still  exists,  and 
writers  can  be  bought  ana  aold.  This  contemporaiy,  with 
that  flippancy  so  characteristic  of  it,  lays,  "Of  course,  a 
shunt  Ui  a  gulviuiometcr  always  acta  by  lowering  the 
difToronce  of  potential,"  etc.  "Of  course" — that  is  the 
usual  Hippant  introduction.  But  "of  course"  is  not 
found  in  the  textbooks,  and  I  doubt  if  any  scientiflo 
man  of  repute  will  be  so  ready  to  corroborate  this 
"of  course."  If  your  contemporary  is  correct,  [lerhans  it 
will  indicate  some  textbook  or  some  authority  from 
which  I  may  gain  u  little  more  information  on  this  "  of 
course.'"  Perhaps  it  will  be  ablo  to  prove  that  practical 
folk  do,  after  the  insertion  of  a  shunt,  change  tbe  arith- 
metical value  of  tho  original  G  to  something  mt,  Ey    T^«. 
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original  fonnnU  is,  887,  G 


puttjog   in    the  shunt 

decreuu  R  to  R^,  und  itccortling  to  your  critic  changes 

E  to  E],  to  tbtkt  wo  gel  *  now  (ormuU  with  all  three  qiiaaii- 
p 

liw  varying,  and  C,  -  -^.  So  far,  &U  is  ijood ;  but  how  am  1 

to  know  what  the  n«ir  E^  is  to  be  1  I  cannot  find  any  text- 
book that  tells  me  to  measure  E,.  The  (set  i*.  your  coti- 
t«ropoiary  telle  me  tbat  t  am  to  find  two  unknown  out  of 
three  ;  for  C,  is  unknown,  and,  according  to  it,  B,  is  un- 
known, and  I  only  know  R,.  Well,  my  malfaematical 
knowledge  u  too  feeble  to  tail  me  how  it  is  dona.  Won't 
your  »tM>  Gontempoiary  just  tell  us  T  It  is  so  knowing, 
and  lays  down  the  Uw  to  cavalierly,  that  it  uiuhI  know 
some  book  or  pa|>er  which  wilt  help  mo.  l.et  mo  put  tbi> 
case.  I  have  a  secoiidary  battery  with  int«riiiU  rusi*t- 
ance  practically  negligible,  and  connoct  my  galvanometer 
directly  to  its  tennmals  by  a  negligible  resistance.  Tho 
pressure  acting  on  the  galvanometer  is  indicated  by  E 
I  DOW  insert  a  shunt,  say,  of  cijual  losist^oce  to  the  galvaiio 
meter.  It  the  acting  pressure,  K,  L-hsnged  to  K,;  and  what 
is  E,  t  I  Snd  no  teit-book  to  tell  me  that  K  changes 
to    E,,    and     have    always    used    forinubi    similar    to 

ihe  foUowing:  (1)  C=  ^;{2)Ci-^  ;   when  E  and  Kin 


(1)  are  known,  and  E  and  R,  are  Icdqwd  in  (3).    If  E 

find  it 


I 


;2). 

change*  to  E,  in  (3),  in  what  text-book  shall  I 
explained  1  It  is  holiday  time,  and  I  cannot  write  more  ai. 
present,  though  in  another  letter  I  hope  to  iliuittrate  )>y 
meaoB  of  a  diagram  what  I  understand  takes  place. 
Wishing  you  and  your  contemporary — which,  though  I 
bit  at,  1  have  a  aneaking  alTection  lor — all  the  compliments 
of  Ihe  Mason.— Yours,  etc.,  II.  I.. 


THE    DYIHG    OUT    OF    ALTERNATING-CURRENT 
WAVES. 

UY  A.  K.  i:i:n.s'ku.y. 

It  has  been  asked  how  many  times  an  alternating  current 
oouM  be  transformed  through  suesessive  induction  coiU 
without  losing  its  essential  wave  character. 

if  the  induction  coils  have  no  iron  cores,  the  casa 
depends  entirely  upon  the  ihipe  of  the  wave  of  E  M.F. 
impressed  at  the  terminals  of  tho  first  transfoimer. 
Supposing  thst  this  wave  wore  sinusoidal,  then  after 
the  permanent  slate  of  steady  activity  had  been  attainei], 
all  the  currants  and  voltages  throughout  the  series  wuuld 
be  sinusoidal.  There  would  be  attenuation  and  change  of 
phase  along  the  series,  )iul  there  wuuld  ho  nu  clun^e  <>r 
wave  type,  whatever  the  reiislanues,  ca|iacitie«,  or  iiiduct 
ancea  migbt  be,  ]irovidMl  these  did  nut  vary  with  time. 

II  the  wave  of  E.M.F.  impressed  upon  the  first  trsna- 
(ormor  were  not  sirnitoidal,  then,  with  iron  slill  excluded, 
there  would  bo  a  progressive  change  of  wave  typo  accom- 
panying the  attenuation  and  pbaio  displacomenU  The 
change  would  be  rapid  in  the  earlier  and  more  gradual  in 
the  more  remote  transformers.  The  finally  eorviviog  waves 
after  an  indefinitely  Kteat  number  of  sucL-essire conversions, 
would  be  fundamental  sinusmds— i.« ,  simple  harmonic 
waves  of  the  alternation  frciiiieitcy.  The  exact  rate  at 
which  deviationi>  from  the  timisuid  are  absorbed  depends 
upon  all  tbu  conditions  of  iho  successive  circuits,  but  is 
open  to  computation  when  these  data  and  tho  initial  wava 
outline  are  forthcoming. 

li,  on  the  other  hand,  the  induction  coils  contain  iron, 
new  considerations  arise.  There  will  now  be  byateresia 
and  variable  magnetic  leakage  to  take  into  account. 
Owing  to  hysteresis,  the  currents  will  not  be  sinusoidal 
even  if  the  first  impressed  E,M.F.  he  sinusoitlal,  and  owing 
to  this  the  drop  of  proasuro  in  resistaocoa  will  introilucu  > 
departure  in  the  voltages  from  the  simple  harmonic  type- 
Tlw  maftneiic  leakage,  which  varies  during  the  cycle,  also 
fluitM  tome  deviation  of  a  similar  nature.  But  while  this 
diitntaarating  influence  is  extending,  there  will  also  be  a 
OOtrecung  t«ad«ner  at  work  such  as  would  he  eatabliahed 
by  tiwiSMrmera  without  iron.  Which  of  these  tendencies 
will  preponderat*,  whether  the  wares  would  heeonw  moreand 
morv  dittorUd  along  (be  uriee,  or  more  nearly  sinusoidal, 


would  depend  upon  all  the  circumstances  of  the  circuit*, 
of  the  quality  of  iron  in  the  cores,  and  of  the  initi&l  w&vo 
outline,  but  under  ordinary  oondidons  it  would  seem  that 
the  waves  would  never  become  tmly  riDtuoida],  but  wooU 
also  never  undergo  great  distortion. 

Briefly,  then,  non-rerric  induction  coils  would,  in  the 
permanent  state,  transmit  an  initial  sinusoidal  wave 
through  an  indefinitely  long  series  of  such  eoils,  uncbaoged 
in  type.  They  would  also  sift  an  initially  non  siniutnda) 
wave  down  to  a  sinusoid,  ao  that  practically  the  coadittou 
might  then  be  cloeely  repreMnted  Dy  a  unuioklal  genentor 
of  reduced  amplitude  btraught  into  o)ieration  furtnor  along 
the  line,  beyond  the  principal  sphere  of  shifting  action. 
Willi  ferric  trans f mm ers  tho  case  would  bo  more  complex, 
hut,  broadly,  there  would  bo  a  terkleitcy  for  the  sinusoid 
to  survive. — EUftrie^d  KngtMer  (New  York), 
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CHLORIDE  ACCUMULATOR. 


and  1 


Wo  have  relorrod  to  this  accumulator  several  times,  and 
now  give  diagrams  of  the  plate  and  of  curves  obtained.  It 
will  be  unnecessary  to  enter  fully  into  its  composition,  as 
this  information  will  be  fouud  in  our  issue  of  November  17, 
[lageJGl.  t'ig.  1  showa  a  plate,  while  Fig.  3  abowa  the 
cnrvo.s  oblaineil. 


"X 


0  99^909 


96990969 


Fio.  1, 


The  diagram  of  curves  shows  the  cajucity  of  the  chloride 
accumulator  under  varying  conditions.  These  curves  show 
tho  results  of  various  teats.     It  will  be  seen  by  comparing 


Fro.  a 


the  difTerenl  results  that  in  every  case  there  is  shown  to  be 
a  liifTcronco  in  capacity  of  only  one  third  between  thg  lowest 
and  the  higbcxt  rate  of  ducharge.  Thut,  while  the 
smallest  element,  weighing  601b.,  has  a  CB|wcity  d  320 


amjierfrhoun  whcii  clUcbat^O'l  in  21  hours,  ita  capacity  is 
Ktill  M  high  »s  210  atnp«rehoure  wheu  di«char|;ed  in  four 
boun,  wluch  is  aix  timeB  tu  previoua  rate. 


^, 


UNIPOLAR  AND  NONPOLAR  INDUCTION. 


A  paper  oa  tho  subject  o(  unipolar  and  non-poltir  induc- 
tion bu  been  read  before  ibe  Electrotecbnical  Society  of 
Berlin,  by  Mr.  tViedriob  VokaI,  of  Charlotteiiburi;.  The 
author  refeired  to  a  paper  on  the  tubject  of  unipolar 
machinet  by  Mr.  Tbum.  Maicher,  previoiialy  publiabed  in 
the  EhhlroUdnmr-ttr  ZeUschTt/l,  which  accoraed  in  the 
practical  roeiilte  with  oxperimcnts  provioualy  made  by 
the  author.  The  oxplanation  given  by  Mr.  Marcher  of  tho 
behaviour  of  the  magnetic  lines  of  force,  however,  appeared 
to  Mr.  Vogel  to  be  incorrect  The  eiperimenU  carried  out 
by  the    latter   ^^ve    retults  which,  allhou(;h  sulUcieatly 


Fio.  1. 

iuteresting  theoretically,  greatly  reduce  tlie  value  of 
unipolar  macbiiies  for  high  tensiona.  In  any  case 
the  unipolar  macbinea,  acotirdJnK  to  the  French  patent 
No.  161,787,  the  German  patent  No.  S0,803,  and  the 
recent  German  giatent  application  73,04S,  and  othora, 
were  tbeoretically  wrong. 

The  author  mentioned  that,  starting  from  a  aimilar  atand- 
point  to  that  o(  Mr.  Marcher,  he  himself  tried  to  construct 
a  practicul  unipolar  machine.  This,  bowevsr,  would  not 
work. 

The  description  of  the  experiment*  [a  ao  presented  that 
a  atATt  is  made  from  a  machine  which  i:nrrex|>onda  in 
principle  with  the  foregoing  patent*,  nnd  then  passes 
on  to  the  changes  conceived  by  tho  author,  from  which 
working  reeulu  could  at  leut  bo  hojiod  (or,  if  not  expected, 
and  finally  deals  with  the  experiments  which  allow  of  a 
de&nito  decision  respecting  the  course  of  the  magnetic  lines 
of  force  in  the  rotating  armature. 


Fio.  2 

Fig.  1  ibowa  a  plan  of  one  of  the  magnets  lying  at  the 
side  of  the  urmattirH.  A  disc  of  iron  platea  served  as  the 
rotating  armature,  which  was  bored  in  such  a  manner  that 
the  perforations  lay  in  a  circle  concentrically  to  the  axis  of 
rotation  and  between  both  ring  poles.  The  windings  were 
iei)  through  those  perforations — about  120 — which  con- 
tinued in  the  stylo  of  >  Gramme  ring,  and  lay  before  the 
outer  ring  polo.    Tho  ends  of  ibe  windings  were  tod  past 


the  inner  pole,  as  shown  in  Fig.  'i,  along  the  shaft  of 
the  machine  to  the  commutator.  The  ronistance  of  the 
armature  winding  amounted  to  045  ohm. 

We  give  one  aeries  of  experimenta  which  took  place 
at  the  worka  of  Messrs.  Siemens  and  Ualako  at  Charlotteu- 
biirg.  Accumulators  were  employed  to  excite  tho  magoets, 
and  a  torsion  galvanometer  of  one  ohm  resistance  for 
measuring  the  current.  The  oiituub  of  current  at  3,SO0 
revolutions  was  0006  arajwre,  ana  from  this  is  calculattxl, 
with  a  total  resistance  of  1  +  0*45  ubma,  an  R.M.P.  of 
0-0087  volt. 

In  plaee  of  the  whole  winding  a  ainglo  wire  was  laid, 
which,  aa  ahown  tn  Fig.  3,  ran  longitudinally  with  the  axis 
through  a  perforation.  The  inner  reaiatance  of  thia  wire 
could    praciically    be   left  out  of    account.     With    this. 


I 
I 


Fiu.  a. 

at  approximately  the  same  rate  of  speed  and  tho  aame 
magnetisation,  tbe  output  was  00062  ampere,  or  00082 
volt,  or  pretty  nearly  the  same  E.M.F.  as  tho  whole 
winding.  In  both  cases  the  E,M,F.  could  only  have  been 
induced  by  the  Hoes  of  force  paaaing  beyond  the  inner  ring 
pole,  and  acting  by  induction  on  the  leads  to  the  cummu- 
tators.  If  this  supposition  were  correct,  it  woulil  be  neces- 
sary to  strengthen  the  induction  in  order  to  improve  tho 
magnetic  circuit  from  the  shaft  to  the  magneta.  In  order 
to  obtain  this  iraproveroent,  screw  keys  were  held  on  tho 
bearing-pieces  and  back  platea  of  the  magneta,  either  towards 
only  one  magnet  or  towards  both.  The  lesult  for  the  whole 
winding  at  2,500  revolutions  was  :  OOOtiS  ampere  with  a 
single  and  O-0OG9  ampere  with  a  double  winding ;  the 
result  with  a  single  wire  at  2,600  revolutions  was  0'0082 
ampere,  and  0  0087  with  a  double. 

Experiments  hitherto  have  left  it  doubtful  whether  the 
E.M.F.  ia  nil  in  the  winding,  because  the  armature  iron, 
which  contains  perforntions,  takes  with  it  tho  magnetic 
lines  of  force  which  pasa  from  the  closed-ring  surfaces  oul- 


wards  through  the  armature  iron,  or  if  there  be  another 
cause.  The  author  consequently  caused  to  be  made  by  the 
tame  engineer,  Mr.  Richard  Galle,  who  had  made  the 
previous  magnets,  ■  pair  of  inAgnet«,  the  circular  dimensions 
of  which  were  the  same  as  those  of  th<i  former,  so  that  th^ 
suited  the  >am«  amiature.  They  diffenKl,  however,  from 
tbnso  used  in  the  first  tests,  as  shown  in  Fig.  4,  inasmuch  as 
the  polo  surfaces  were  not  continuous  rings,  but  alternated 
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brokd  pole  surfaces,  with  int«rvening  spaces,  whtoh  were 
cnl  in  down  to  tbeb&cV  |>kt«.  With  this  arrani^cment,  a  jtole 
■urfsce  on  the  inner  uruwn  always  sCooil  on  the  mmt  nitiiiiB 
u  &D  intsTTaecIi&te  sjuce  on  tbo  outer  crown.  Tho  same  coils 
u  before,  served  in  all  the  following  oxperlments  for  the 
magnetic  excitation,  so  thftt  all  the  jtote  surfaces  of  the 
inner  crown  were  of  the  same  polarity  as  well  as  those  ol 
the  outer  crown.  The  armature  iron  furnisheil  with  per- 
foratjons  could  no  longer,  therefore,  uke  with  it  the  lines 
of  force,  sa  the  field  magnota  were  ijso  perforata^. 

From  the  ex|tenmentt  curriml  out  it  B[i]>«ars  very  unlikelv 
that  the  failure  of  the  prerioiis  unipolar  machinoi  witn 
multiple  winding  is  due  to  the  magnetic  lines  of  force 
being  curried  away  by  the  arinaliire  iron.  The  result  of 
the  oiiiorimonto  is  nttb«r  as  follows : 

The  magnetic  lines  of  force  remain  between  the  polar 
flDrfacea  frrai  vbich  they  sprini,'.  In  the  rotating  armature 
iron  the  lines  of  force  mmt  go  round  about  the  peiforatiuus, 
thereby  being  torn  away  and  causing  etlilies.  These  torn-awaj' 
lines  of  force  induce  in  the  jiartx  of  the  conductors,  which 
pass  through  the  (Mrforationa  in  order  to  forin  a  connection 
between  the  portions  of  tbn  conductors  led  to  the  polo 
surfaoos,  exactly  a*  faigfa  en  E.M.F.  u  in  tbo  outer  portions 
of  tlio  conductors,  ana  they  counteract  each  other. 

A  priori,  this  result  is  not  quite  to  be  understood.  The 
lillH  of  fores  only  go  to  a  small  portion,  correat'^nding  to 
tin  apeeific  na^etic  resistances,  through  the  jjeiforationa, 
and  cut  the  condocUir-pieces  lying  there.  When  the 
field-magnet  [mles  consist  of  homogeneous  rings  or  other 
revolving  bodies,  the  distribution  or  field  of  force  in  tbo 
armature  iron  remains  the  same;  yet  the  tame  acts  by 
induction. 


Pio.  S. 

When  the  linos  of  force  >n  the  armature  iron  —  ae 
before,  homogeneous  jwle  ring*  —  are  in  a  stationary 
condition,  the  molecular  currents  travel  from  molecule 
to  molecule  at  a  constant  rate  of  s{>«ed.  It  can  easily 
be  shown,  in  Pig.  5,  that  the  forces  which  originate 
from  those  parts  of  the  conductors  carried  through  the 
nerfurations  from  the  lines  of  force  set  up  by  the  current 
in  the  armature  iron,  exactly  counteract  the  forces  whicb 
act  between  the  outer  [Kirtions  of  the  conductors  and  the 
pole  BuHsces.  In  Pig.  d  the  dotted  lines  indicate  the 
portion  of  the  conductors  lying  befaiud  the  plane  of 
the  paper,  referring  to  circuit  currents  substituted  tor  the 
ma^ietic  lines  of  force.  The  direction  of  the  current  is 
abown  by  arrows  on  the  conductors.  As  the  force*  counter- 
act each  other,  there  is  no  working  output  when  the  arma- 
ture is  rottttod.  Therefore  in  the  whole  winding  there  will 
be  no  current  induced,  nor  can  this,  if  furnished  with 
current,  work  as  a  motor. 

The  author  next  returns  to  the  lubatjtutioii  of  the  lines 
of  force  relative  to  the  bodies  matcneticalty  excited  by  a 
circuit  current  in  connection  with  non-jiolar  induction. 

The  only  working  force  vrhicb  is  exerci*ud  ujHin  a  com- 

filete  winding  or  armature  when  current  iNisses  through  it 
rom  the  magnetic  system,  field  magnet,  aod  armature  iron, 
ia  that  the  winding  seeks  to  place  iUelf  parallel  to  the  pole 
surfaces,  and  therefore  {lerpeodicularly  to  the  direction  of 
tbe  lines  o(  force.  Thia  working  force,  however,  shows 
iUalf  aeraly  ae  pressure  on  the  armature  iron,  not  as 
h  turning  nonentum  in  the  direction  jioesible  for  the  arma- 
tan  to  move  aa  tangential  force. 


Tbe  author  made  the  following  cxperiracnte  at  hdJM 
which  leave  little  room  for  doubL  He  used  a  mimr 
gulvunometer  of  his  own  construction,  of  high  reustance 
and  very  sensitive,  as  tiie  instrument  for  authenticating  the 
resulting  E.M.F.  The  magnets  were  excited  by  an  aocu- 
mulator.  Tbe  field  magnets  employed  were  the  same  as 
before.  On  the  one  occasion  those  with  continuous  rine 
poles  were  used,  and  on  tbe  other  occasion  thoae  providea 
with  intermediate  spaces.  No  difference  was  shown  in  itie 
qualitative  behaviour  of  tbe  two  magnets. 

In  pbce  of  the  armature  already  referred  to,  the  author 
made  a  new  one,  in  which  he  used  massive  copper  iliscs  for 
the  winding.  These  were  insulated  from  the  armature 
iron,  and  also  from  the  shaft,  and  wore  screwed  up  to  the 
srmaturo  core,  consisting  of  disc"  made  of  iron  plates. 

The  copper  discs  were  somewhat  amalgamated  at  tbo 
outer  sides,  so  that  tbe  current  might  be  better  conducted. 
For  taking  oiT  the  current  two  systems  of  bruthea  ware 
used,  ma(le  of  woven  wire.  One  of  these  was  in  contact 
with  the  outer  circumference  of  the  cop[i«r  discs,  and  tbe 
other  in  the  middle  between  the  outer  jiole  and  the  inner 
l>ole,  opposite  tbe  former. 

In  the  first  experiment  the  iron  discs  and  the  two  coi^mt 
discs  had  no  perforations  between  the  polos.  It  was  vary 
easy  to  collect  current  from  each  copper  disc,  and  to  pnire 
that  an  E.M.F.  was  produced.  This  experiment  correeponda 
completely  with  the  Faraday  induction  in  copper  diecs  iron 
armoured.  The  K.M.F.  of  tbe  two  copper  discs  could  also 
I>e  placed  in  series. 

In  order  to  discover  what  influence  a  greater  interrup- 
tion of  the  armature  iron  would  have  on  induction,  the 
iron  plates  were  perforated,  while  the  copper  discs  were 
left  untouched.  The  perforations  lay  about  midway  between 
tbe  outer  and  inner  poles.  The  result  of  the  experiment 
was  exactly  tbe  same  as  before. 

Next,  the  copper  plates  were  connected  with  each  other 
by  means  of  rivets  lasting  through  the  ]>erf oration*  already 
made.  If,  now,  tlie  two  K.M.P.'k  in  the  two  ooppor  discs 
were  not  counteracted  by  a  third  lonned  iu  tbe  rivets 
passing  through  the  armature  iron,  they  must  be  able  to  be 
put  into  series  as  soon  as  they  were  both  connected  at  tb"  < 
brush  sj'slcm  at  the  circumference  with  the  galranometer. 

A 
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No  working  was,  however,  perceptible.  Ou  tbe  other  hand, 
when  the  two  inner  brush  systems  wore  connected  by  the 
gaivanometer,  the  E.M.F.  in  tbe  riveU  could  be  proved. 

Tbe  practical  result  arrived  at  by  the  author  is  the  earaa 
as  that  of  Mr-  Marcher — viz.,  that  ail  unipolar  machuiea 
have  hitherto  resi^d  upon  false  principles,  in  which  an  I 
addition  of  KM.P.  in  single  parts  of  the  conductor  U  V 
striven  against  by  leading  the  winding  according  to  a 
Gramme  ring  through  parts  of  the  armature  iron.  As  a 
theoretically  interesting  result,  tbe  author  eonaidera  that 
tbe  demonstration  showed  that,  in  fact,  the  magnetic 
lines  of  force  continue  through  tbe  iron,  or,  in  other 
words,  the  analogy  founded  by  W.  von  Siemens  betvoea 
magnetic  occurrences  and  electric  currents  ia  the  eorreet 
one  (and  confirms  their  introduction  in  tbe  calculatfoo 
of  magnetic  phenomena),  and  not  the  analogy  with 
electrostatic  influence. 

Tbe  anthoralao  touched  upon  tbe  non-polar  iiid notion  ia 
Faraday  ring  transformers,  as  the  statement  concerning  the 
same  by  Mr.  Marclier  did  not  apjiear  to  be  correct.     The 
author  starts  from  an  induction  coil.  Pig.  6,  the  interior  o(  ■ 
which  may  or  may  nut  contain  an  iron  core.  ■ 

If  a  closed-circuit  current  be  moved  in  even  line  fn  the 
direction  of  the  axis  of  the  coil  out  of  tho  infinite  to  the 
[Kisilion  Aj.  then  the  force  exerted  by  tho  coil  on  the  circuit 
current  increases,  and  reaches  its  maximum  in  tho  noigb- 
bourhood  of  A,,  because  here  alt  the  windings  of  the  coils 
work  in  the  same  way  in  tbe  direction  of  the  movement. 
In  tbe  (lositton  A^„  on  the  other  band,  the  forces  in  the 
direction  of  tho  movement  are  counteracted  a«  the  circuit 


cirrant  lies  •ymmetiiiully  to  the  single  windinRH  of  the 
*i>IiB.  The  »ign  of  the  working  of  force  changes  from  over 
thii  [losition.  Tf  the  induced  electric  nork  bo  regarded  rd 
the  eqiiivftlent  of  .in  applied  mechanical  work,  then  follows 
the  known  behaviour  of  the  K.M.F.  The  forces  are 
atrengthened  when  bodies  which  can  be  roaKuelised  are 
plaeod  in  the  coil,  as  the  resulting  curretiU  Etreiiglhen 
the  working  of  the  coil  current*.  The  E.M.P.  \a  therefore 
Btrengthened,  but  remaining  nit  in  the  (wsition  A.. 

The  closed -circuit  current  does  not  bofaavo  the  same  if 
it  be  not  moved  parallel  to  the  coils ;  but  in  the  latter  case 
the  strength  ol  current  varies.  In  the  position  A^,  the 
forces  parallel  to  the  coil  are  nil ;  hut  forces  work  on  each 
line  clement  or  circuit  in  the  directioo  of  the  connoelinn 
line  with  the  axis  of  the  coila — these  try  to  dr^w  the  circuit 
current  together,  and  therefore  to  leaaen  the  circuit,  oi' 

Consideration  in  next  given  to  a  ring  inductor,  which 
may  have  over  uU  it*  circumference  an  evenly -distributed 
exciting  winding,  as  shown  in  Fig.  7.  In  the  same  way  as 
with  x  strnightly  stretched  inductor,  a  working  of  the 
exciting  current  is  strengthened  by  the  ampere  molecular 
currents.  The  latter  aj-e  replaced  by  the  resulting  currents, 
which  )»UB  concentrically  to  the  exdting  currents. 


Flo.  7- 

A  circuit  current,  A,  is  found  at  the  ring  inductor  in 
each  position  symmetrically  with  the  circuit  cuireutsof  the 
ring.  Consequently,  there  is  never  exercined  on  the  circuit 
current,  A,  any  force  in  the  direction  of  rotation  round  the 
axis  of  the  ring.  Consequently,  no  induction  can  take 
place  in  a  circularly  airanged  eonductor  if  the  conductor 
rovolvea  round  the  ring. 

It  is  obvious,  however,  that  force«  operate  on  the  circuit 
current,  A,  which  always  (all  in  the  level  of  the  circuit 
cQrrent.  Induction  is  also  obtained  if  a  wiie  loop  is  laid 
round  the  constantly  excited  ring,  and  the  same  be  pulled 
together  or  pushed  apart. 

If  changoablo  magnetisation  lie  under  the  ring,  induction 
is  set  up  in  each  circular-shaped  piece  of  conductor  which 
is  laid  on  the  ring. 

The  magnetic  linos  of  force  fill  not  oidy  tho  iron  of  the 
ring,  but  also  the  surrounding  s)iace  of  the  circuits  of  which 
the  ceiiti'al  j>oint«  have  their  goometncal  position  in  a 
plane  which  statids  perpendicularly  on  the  level  of  the  ring 
at  its  middle  points.  If  the  excitation  be  changed,  then  the 
denaity  of  the  lines  ol  force  in  altered. 


CYLINDHICAL  COPPER   CONDUCTOR  RESISTANCE 
OF  ALTERNATING  CURRENTS. 


In  16SG,  Lord  Rayteigh  gave  a  formula  tooslculate  the 
effective  resistance  of  a  conductor  of  circular  lectioo 
through  which  an  alternating  current  of  given  frequency 

riaed.     Unfortunately,  the  series  which  gives  those  values 
•0  little  convergent  with  the  increase  of  the  diameter  and 
tbs  frequency,  that  it  is  practically  useless. 

In  his  presidential  address  to  the  Institution  of  Electrical 
Engineers  in  181^9,  Sir  W.  Thomson  gave  a  table  calculated 
for  certsin  diameter*  and  a  frequency  of  80,  which 
extended  the  radius  for  practical  work.  From  a  oracticat 
point  of  view  it  is  handy  to  have  a  table  which  will  enable 
OS  to  make  the  necessary  calculations  for  all  dii^meters  and 


all  (ref|iiencie(,  henee  M.  Hospit«lier  has  in  L'Tiuhdrit 
Elfftriipif  sktUmpied  to  give  a  simpler  formula  and  BgurM 
to  facilitate  calculations. 

Let  Ua  be  the  resif^tAnce  of  a  conductor  with  circular 
section  carrying  alternate  currents,  and  Re  its  resistance  to 
continuous  currents,  tben 

Rx  "■  A'  Be  • 
where  k  is  a  numerical  coefficient  depending    upon  tb« 
frequency,  =,  and  the  diameter,  d. 

From  Sir  W.  Thomson's  researches  it  is  found  that  far  a 
given  conductor  this  factor,  k,  is  the  same  for  each  value  of 

the  productij-^,   whence  it  is  [wssible  to  give  in  tabular 

form  the  values  of  k  for  each  curreii[H>nding  value  of  tho 
product  diameter  by  frequency.  In  the  table  given  below 
diameters  are  in  contimclrcii  and  frtiqncnciesin  periods  per 
second,  the  conductor  being  copper  with  a  resistivity  of 
1,697  CG.S.  units.  In  order  to  get  tho  factor,  i;  of  a  con- 
ductor, d,  cm.  in  diameter,  it  is  sufficient  to  multiply  the 
square  of  tho  diameter  by  the  frequency  in  seconds,  and 
to  find  in  the  table  the  approximate  value  of  k,  which  is 
tben  to  be  used  in  the  equation. 

Vai.ck  of  CoKrricir.-JT  t,  witli  copper  oondiictore  ol   circular 
sootlon   ai  dlaiueler  d  (cm.)   lraver«ed   by  alleriiato  ourresta 

liavJDi;  a  frequency  of  ^-  (periods  per  sMOuil) : 


L 


0  HWOO 

SO  „.,..  10000 

80  10001 

\m I'oass 

aSO  .". 10805 

500  11747 

720  13m) 

980  HffiS) 

1280  I-677S 


d' 

T' 

18»    

2000    SOWOl 

2420 2^190 

2880    _  2-3987' 

M20    8-OOS«)4 

8000    »7M0 

IMOOO    6-6732 

32000     7'3a60 


Example. — What  will   be  the  effective  resistance  of  a 
copper  conductor  2cm.  diameter  traversed  by  an  alternat« 

current  of  which  the  frequency,  -,,  is  80  periods  per  second, 

the  resistance,  measnied  by  a  Wheatstone  bridge,  being 
three  ohms  1 


We  have 


rf  =  2;     (P=i;     ^-80;     ^-330. 


From  the  table  we  find  (or  this  value  (320)  that  k  - 1  -0805. 
Then         Rj,  =  R„  (t=  3  x  1-0805  =  32415  ohma. 

If  the  value  ^  is  not  in  the  table,  take  the  value  next 

above.  The  error  is  in  excess.  Tho  table  is  sufBoiently 
extended  for  practical  purposes,  as  it  will  give  values  up  to 
130  periods,  and  diameters  up  to  l^cm. 

When    the  quotient   -     is   over   33,000,   the  effective 

resistance  is  obtuined  with  great  precision  by  substitating 
for  tho  solid  a  tubular  conductor  of  the  same  oxtermJ 
diameter  and  thickness  oquat  to 

6  38  t/r  centimetres. 

These  results  are  (or  copper  of  tho  resistivity  1,597  C.O.S. 
units.  A  modification  of  the  formula  is  necessary  for  other 
conductors,  but  as  these  are  so  seldom  used,  we  have  given 
only  that  part  of  M.  Hospitaiier'a  investigation  which  ia 
directly  practical, 


THE  PROPOSED  PACIFIC  CABLE. 


During  tho  lalo  tour  ot  Mr.  MHckcuuo  Bowell,  the  Uiiuidiaii 
Mlnlitor  of  Trade  ond  Commerco,  tlirniiKli  t,lio  AiiNlraUao  oolonias, 
a  ntsmoiaiidiiiii,  liiauit  uji  liy  Mr.  Stiidf^rd  Floniins,  and  eoo- 
tnLiiIiig  dalinitc  g.r(>|K>»«tii  lor  tho  ooiiattuollun  oj  a  I^Mifio  cable. 
HIM  suhiiUitod  by  liim  to  Llie  Audtislian  Uovntntnonta.  Coplos  oC 
the  meinoriuiduiii  hiiro  rcorolicd  thiacouncty  anil  cnablo  as  to  lorm 
Humu  iiii>ru  aociirnte  iilni  tliiui  has  btthciio  prOKmtcd  lUi*lf  of  the 
cost  uf  coti at.ru c tint;  and  iiuiintalnin|{  an  altornatlvo  line  of  oable 
comnrnoiciition  with  tho  Antipodtu. 

Mr.  Snndiord  Flomint;,  whn  v.w  ut  One  time  enfcincer-in-chiel 
to  ttio  CnnndtHii  I'aclHc  RAltwny,  lius  for  maiiy  yeats  advocated 
tho  construoUoa  ol  an  entirely  British  cable  acroea  the  Paciflc. 


A 


Rli  riewK  w«n  expr«Mod  *t  iho  ColonlAl  Conforoiioe  of  1KS7,  and 
be  U  BoneraU^f  reooiCDiMd  *■  on*  of  lUe  li«M  MLlioritie*  afoa  the 
mbjoot.  Htt  M  tAitttSon  piwomkbly  io  ■  pMltion  to  BUlhcnliiwta 
th»  SmO*  ol  hi>  aUtUimnU  Hit  tcMmo  ambraoM  four  aluinin(ir« 
propOMk  for  carrrtng  a  cable  rram  Vancoureir  bland  to  Auilrallft 
wltbout  Unitiog  on  any  letritory  whicb  U  not  undor  Itriikuli 
(nUctiun. 

By  Clie  lint  toate  bho  cable  would  run  from  Vanoouver  Lktaud  to 
Fanning  Iniimd.  thanco  10  Uio  nntrmt  Miutd  of  Lh«  Fiji  t(r»"f- 
Ftoin  Ti)t  It  mny  ran  dlt«cb  to  Nuir  Zealand  and  Lh«nea  to 
Anatialia.  The  dutanoe  by  [Jii«  rout«  in  T,  U5  nsutical  miloa,  and 
the  eatlmBt«d  coat  of  oonslruotion  £1.078,000. 

Ry  tho  eMonit  route  the  cable  would  run  from  Vancoavor 
lalandtoui  utioccniiiiyJ  lalaod  kaanrn  aa  N'ccker  Island,  about 
910  milea  to  the  wc«i  of  th«  Hawaiian  eroap  ;  (roni  Neoker  laland 
to  Fiji,  and  th«nco  to  Kow  Zealand  and  AiMtralln.  Tb«  ilittanm 
by  thii  route  ii  olio  T.Ur<  nautical  mlla*.  The  eatimated  cont  of 
conatraction  in  £1,.'MS.II<)«), 

By  tha  third  niul«  i)ie  cable  would  extond,  m  id  No.  2,  from 
Vhoouvoc  bland  lo  Neoker  Inland,  and  tfacaoo  to  ono  of  tho 
Mat«ni  bluidaot  tbeCilbcrl  t;taup.  i'ram  ihc*>ilbnrt  crnup  two 
breaohm  would  extend,  ono  to  Quconaland.  (oiirhlng  Ht  tbo 
Bolomon  Island*  aad  havina  iU  terminal  point  at  Itowen,  one  lo 
HevZealaod  tbrautth  Viti  Lorn,  tlia*out!iera  teknd  ol  tbe  Fiji 
XTODp.  TIm  diatanoo  by  Ihla  route  MD.'JtU  nautical  milia.  Tho 
eatimatod  coit  la  £\.ii2:;()(n. 

The  fourth  route  ii>  idtriicjcal  with  the  third,  oxcopt  tJiat  it  loar«a 
out  the  brantib  to  h'«w  ^ualaiid  and  takea  tho  abatteO,  pOMdblo 
line  fnxn  ^'anooul•o^  throu^  tJio  Gilbert  Uauda  to  Bowan.  TIm 
dutanoe  ia  onl*  i.lH  miuticaJ  mile*,  and  the  ««tintnt«d  •xpame 
CI.SSO.OOO.  But  it  bu  the  dimdvaBtaga  o(  leaving  New  Zealand 
daoendoit  npoo  ita  proaont  cable  oommtinication,  and  it  exdudw 
Fl^idugMhw  fnmt  telagmphlc  ooDoeotton. 

The  qoeaUon  of  oott  f^  of  Mnir»«,  a  very  imporbint  one.  Mr. 
Sftodford  Fleuuiig  propoeea  to  meet  it  by  comittTieting  the  cable 
•a  the  joiot  propertv  of  the  ooloaioa  concerned,  and  ralalajr  the 
Coital  ceqalrcd  on  tneir  >oint  KUarantoe,  at  an  Intoroat  wbidi  lie 

Elaew  a«  low  na  .1  per  cent.  In  order  lo  extiiicnieb,  aa  he  think* 
may  be  neceaaary  to  do,  the  mbeidy  of  £32,400  already  paid 
by  looie  of  the  Auatmliaa  ooloniea  to  the  Eoetom  Extoniuan 
and  payable  antjt  May,  IS9S,  be  propoie*  to  purclia4e 
an  aansity  of  thq  re^iuired  nmaunt  for  tAOM  year*,  and  Ihu* 
addi  a  oapital  outlay  of  £145.000  to  tlio  aam  ronalred  for  tho 
CDUtruction  of  tho  cable.  II  this  arranKomonl  be  A|i]tlied  to 
Na  2  ronto;  tho  (Tanitnl  ro(|ulrcd  will  bo  £l,740,lK)fl,  wid  inierMt 
at  3  per  cont.  will  biinx  Iho  annual  charge  to  £BS,360.  Mr. 
Sandfocd  Floinini;  hajt,  he  aav*,  obtained  Mcimatea  from  the  bent 
•nthorit4e«  of  th«co»tot  working  the  Pacific  cable  under  tiovern 
manl.  Tlieee  eatimstcH  inoludo  thsMilaiiea  of  nil  otliciali,  thacoit 
of  two  ataainen  far  cnrtant  repair*,  and  allowancea  for  all  neoe*- 
sarvexponMa  at  the  terminal  and  inld.oceaa  alatioiiit,  unU  llju 
UffMBt  iisura  which  they  have  baeu  calculated  lo  reach  in 
£04,000.  Iteaide*  working  01  p«n*M  it  i*  prupoMd  to  wtablinh  a 
renewal  (<md  of  3  per  cent,  on  the  co*t  of  thr  i^ubic,  or  £K.00()  a 
year.  The  total  e»l<iinat«(l  eipenoe,  iadoding  ialereat  upon  tho 
«a^t«l,  nnount*.  tlieicfore.  lo  CU4,3AOayoar. 

ilnet  Ihii  outlnr   ^Ir.   Snndfon)   Fleming  pule  a  carefully 
Cklcttlatlon  ol  pcadble  rsrenBO.     Ho  baiiea  bt*  calculatjon 

the  BBsnmption  llutt  a  Padflc  cable  may  tiouo,  wlien  it  i*  in 

oomplete  working  order,  to  tAhe  at  lewl  half  of  tlie  metsage*  now 
•Mb  over  the  line*  of  the  Eaateni  l^>lea«ioii  C'uinpany,  The 
number  ol  words  tniiMunitted  by  Jiut  cumpany  lact  i^ear  wo'i 
1,316.191  llii-iding  Ihia  into  equal  (HLrU,  ho  take*  0.17.396  wonla 
M  rcvresenting  the  probable  buMn«n  on  which  the  I'aciQc  cablo 
would  begin  Bui  there  in  Iho  increa*o  of  bnniocfli  to  be  takon 
Into  accoant.  Thi*  oX|icrianca  ia  ahawn  to  bo  greatly  atimu- 
lated  by  low  cborgoi,  and  from  thi*  ctkuae  nlono,  without 
taking  Into  cnnalderalion  tlio  ox|jiui<iIn|t  trade  ol  Anatraliit 
and  America,  Mr.  Satidforil  Flemiiig  nrt'SinaUm  that  the  uomial 
inar—S  wUI  be  inndi  ls»[«r  Ibnn  it  h)w  been  hitherto  over  the 
UneiOt  the  Eaatom  Extenaioa  (.'ompaoy.  The  charge  per  wotd 
of  (be EaMem  Bxtenaioa  Company  until  May  I.  1)191.  waa  9a.  M. 
The  normal  increaee  undor  thai  tariff  wo*  14  [Wr  ocnt.  per  annum. 
From  May  1,  1S91,  until  January  1  last  the  cliargo  wa«  4*.  a  word. 
To  have  roinplotely  recouped  InomMlve*  for  tho  lo**  In  lee*,  the 
«ipaa*loDof  bualDoaaof  thecom[wnyahould  have  boon  a  little  more 
(MU  100  percent.  A«amatt«rof  faotit  wn«ouly54  percent.  Thie 
waa,  however,  enouKh  to  ahow  that  under  a  low  tariff  a  ooiuiidorabl) 
more  rapid  rale  of  increo'w  inn)*  be  letutonublv  counted  upon.  Tbo 
cborgo  which  it  ia  pto)ioaod  to  make  oror  tho  I^aoiGc  cable  i*  2*. 
vord.  Thoa  menagea  «ould  pom  by  that  route  from  Anatralla 
bigland  for  3l.  Si,  a  word  inctoad  of  4a.  9d.,  which  la  the 
MnC  charge  ot  the  Baatarn  Bxtetudon  Company.  Putting 
however,  any  fanciful  eetlniate  which    might  tcom  to  be 

, jd  by  the**  oonaiderallone,  and  baalne  hi«  culcu lotion*  nn 

the  aenunption  that  bunneaa  may  ttand  itlH  for  three  ycant  and 
will  afterward*  continue  only  to  increaae  ^tl  the  nunual  high 
laallTialii  of  U  per  cent.,  Mr.  Sandford  Fleming  work*  out  the 
loOoirlDg  tablo  o(  tho  oiMmatod  oarniiiga  of  Iho  cnble : 

Eenilt>gti 


capiuu, 

I Agafat 

^^Jhtabed 
^^^on  the  I 


Word*  per 
annum- 

63T,S» 
728,858 
810,123 
»US^38« 
9H.H0 
I.O«l,»IS 


[^aminge 
at  !&.  per 

wortL 
tt3,7» 

72.698 

si.ei-2 

90.:>3(l 
ins.  Sill 


Year. 

IWO 
1901 
1902 
190.1 
19(» 


Word*  per 
annum 

I. ITS  176 
l,^2.4»» 
l.Ml.TO;! 
1.440  91)7 


ut  3i   iwr 

word. 
jCIIT.SIS 
l-2t!  214 
13S,t;u 
144.007 


line  wfll  be  in  workbg  order  before  1898,  and  aooonUng  to  tUi 
Mllni.tlc  Ibu  buMucu  done  in  IM?  would  be  £M.A38— uiat  U  to 
aay,  in  tho  litst  year  following  the  oatablulimont  ci  Um  lino  th» 
buainee*  done  might  be  expected  to  coTor  the  wbolo  of  the  work- 
ing oxpcDMa,  ood  lo  giTe  £%>,03y  for  the  renewal  fund.  After 
only  wren  year*  of  working  the  buaUioaa  don*  WDoId  anMunt  to 
£144,097,  the  aeheme  wonTd  be  aelf-aupponiag,  and  the  oob- 
tribultng  OoT«ntiiient«  wonid  be  reli»red  trwai  any  Fortber 
liiianoiaTobarge.  Lonu  before  tho  expiry  of  the  35  years  for  wbidb 
it  has  been  usual  to  oA  for  a  aubaidf  tho  poaeaaion  d  the  eable 
would  have  become  a  source  of  public  revonoe. 

It  Bpiieon  fi'om  n  further  statoment  Included  ia  Ur.  Sandlord 
Fleming'*  mi^moriiriduTii  thai  Hvo  ot  the  Ansualian  colomtoa  bare 
in  the  puit  Iwn  ycarx  |uml  in  tlie  form  of  subsidy  and  guaraateo  to 
the  F,aal«rn  Kulontion  l^'ompany  something  more  tiiaci  tbe  £52.000 
whlcli  lt<  is  proposed  to  seoure  under  a  joint  colonial  gnarantoe  In 
tho  scheme  for  a  I'acl6e  cab)«.  It  i*  hardly  eonooivabi* 
that,  it  such  a  cable  were  eooatrucied,  tho  Impcsial 
CJovortimont  would  stand  naido  from  contributing  tU  reason- 
able aharo.  The  total  nmoant  of  tha  guarantoe  to  be  bonie 
by  each  Govommonl  concerned  would  uieretors  be  r^atively 
small,  and  a«  far  as  Mr,  Bandford  Fleming's  eetimatoe  u*  to  bo 
trusi«d,  tlier«  i!>  nothing  exliavagnotly  impossible  in  tbe  flgWMi 
It  is  undeniluod  thai  a  coaforetice  oill  shortly  be  hold  ia  Canada 
for  the  purpnao  of  diicuning  the  ncheiiic  more  fully,  and  if  it  ba 
found  to  bear  the  ciamlnatlon  of  oiiicrt*.  ateps  wilt  be  taken  to 
jirncuio  tho  aHCnt  nf  all  tho  ci>lcini;il  i  oi<iiiimonta  oaDromed.» 
7'A*  Timit. 


Ii  KMcely  to  be  suppoeed,  a*  Mr.  nomlag  iwinta  out,  that  ihc 
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PHYSICAL  SOCIETY, 

Al  a  recent  mooting  of  the  Phraical  Society  |T*ro(.  A.  W. 
Ri'OKKH.  MA..  F.R.R..  proaldnnt.  In  tho  chnlrl,  Moasrs^  J.  H. 
Gtllott  and  T.  Hovendcn  were  eloctod  nMuiih«n>of  tlie  focioty. 

Thn  Proaldeat  anriciiTioiiil  tliat  Mr.  PrDOoe>  nola  on  tlie 
"  Spociao    Koelatanee    of   Bsa-Watar "    hnd   been   lampoiarily 

fr-t.  G.  M  Mlaclila.  U  A.,  mikdc  a  communioatMii  on  tbe 
' '  C«ietaau»n  «f  the  CooOieieiit  of  Selt-IndnettoB  e(  a  Oiwalar 
Cnrront  ef  Given  Aperture  and  Creaa-Socttaa."  Instead  ol 
anmming  tho  crosa.aoctinn  of  tho  wiro  •iitall  And  tho  current 
doniity  conatnnl  over  lite  soolioii,  as  is  usually  done>  the  author 
lake*  Into  nccouiil  Ihu  ditnensious  of  tbe  section  siad  tie  non- 
uniform dl'trlbulion  ot  the  current.  Making  uaeof  tbe  eiprvaions 
for  Ihe  vector  potcntisl.G,  of  the  current  given  in  btsprevtonapaMsa 
{FhihtstpliidU  Maipiunt,  Aiiril  and  Auguat,  1893).  tbeantborcalon- 
lato*  the  total  normal  tluxolfcrco  through  a  surface  Intotaeetodooce 
In  llie  |ia*itivod!»ctlOTi  by  ervrj-  tulie  of  (oros  emanating  from  tJie 
givfin  curronl,  This  llui  divided  by  the  current  give*  tha 
coclltHent  ut  »otf-loducition.  The  surface  chosen  is  tbe  ciroular 
BIMirtiiru  of  the  current  and  hall  ot  the  anchor  ring  formed  by 
llie  wire.  When  ibp  curr«nt  denait)'  t"  inT«nt«ly  |iraportiened 
lo  the  dinlnnce  from  tho  axis  of  tha  chrular  currant,  llie  ralne  Cor 
tho  cocHicionl  of  self -induct  Ion  is  found  to  be 

.{4a  ll.  -  »)  +  ac(l,  -  i)  -  j^t**** '•l). 

wliorc  u  i>  tho  radius  ol  the  conlral  filament  of  tbe  carront,  c  the 

radius  of  tlie  croia-wclion  of  tho  wiro,  and  I.  ^  logr     '.      Clerk- 

Maxwoll's  approximate  exfirsasCon  agree*  with  this  in  tha 
|irinci|ial  t«rm.  Ai  an  ciamploof  tha  doaewNa  of  liM  approxi- 
mation, the  cow  of  a  current  In  n  wire  two  mllUmatnlB  dlanMitar 
bent  to  a  circle  of  two  contlmetre*  meab  diameter  bad  been  taken, 
the  approiimato  and  corrected  coolGcients  being  SS '888  ami  M~3ft 
absoleta  nnlts  resjieotirely.  When  the  current  In  the  wire  la 
suiiertlolal.  as  in  the  case  of  altern  a  ting  current*  of  hii;h  lre(ju«noy, 
theeoelbaientis  somewhat  greater,  being  given  by  the  eiprewion 

w  (4  a  (L-2)-l-3c^L■«-|^  4    'L  [4  L -f  11)1.       IncUaataay 

it  was  pointed  out  that  tbe  function,  f!  f,  where  G  U  tJia  vaetoi 
|>ot«nt[al  al  a  point  distance,  x,  from  the  axis  of  a  circular  oarrasit, 
wa*  tho  tame  *«  Slokcv's  unfT*nt  fuiii'tion  in  hydnylynsmic*. 

Anollicr  |in|Hir  on  the  "  UaKnetlo  Pleld  of  a  Cnrreat  KaaatMg 
la  a  OyUndiioot  Ce41,"  wnp  iiuil  by  Pral  Mlnchla.  The  cylin- 
drical coil  ia  regarded  as  a  aerioa  of  equal  circle*  lying  Hom 
together  and  forming  a  cylindrical  ■urta«o.  Re|ilacinK  ooch 
oirenlar  onrrenl  by  it*  oqatvalont  laavnatlc  sholt.  the  problam  of 
Hnding  the  magnetic  potential  at  a  |iOint  reaolvaa  Eteoll  into  calca- 
latlngthagraTltationalpolonlialduolotwocirculM'iiiataaof  at4ract 
inglnalMr,onepa•lllrea^d  the  other  negativcsituaUKlrosjiectivoly 
at  oppoeitaandsnf  Iheoyllnder.  Thomngnotio  potantiai  due  la  ona 
plate  is  then  d»1  II 001 1  in  terms  ol  elliptic  ifite';nil*  of  Uie  first, 
seoond.  and  tliinl  kinila.  The  preeidcni  hod  pojnted  out  that  tiie 
espresaions  given  in  the  printed  proof  ol  the  t»per  only  appliml 
when  llie  perpendicular  Irom  the  iximt  to  Uio  pbu*  fall  within  ifao 
circle.  The  author  hud.  ihorcforo.  roodi&od  the  formula  *a  a*  to  bo 
true  goiiorally.  From  thi*  formula  the  equlpolonllal  cun-a*  can 
bo  noixtruRtnd.  Tho  ■nmo  sjitem  of  curve*  •ervo  (or  the  pbuo  at 
the  oilier  «nd  nl  the  cylindor  by  changing  thaslgna  of  Iba  nomerals 
repreeenting  the  |>ot«>iitlHt*  and  girlag  tbe  ourraa  a  motion  Of 
IriLORlHtion  i.'iiuiil  lo  ihu  luiigll)  of  tlia  cylinder  lo  tlse  dlractiua  of 
itx  SI  IV,  Tliv  i''iui|ut«ntial  i:urves  (or  the  coil  can  then  be  deduced 
by  driiwiii^;  through  the  points  ot  Interaectloa  of  Ihe  two  set*  of 
cun-Ds  whune  numerical  values  have  a  conilanl  dim.  In  deter- 
mining tho  cnn-D*  the  author  hod  to  calculate  taUo*  of  clliulic^ 
totegnkls  of  the  thbd   kind,   and  thoae  ho  liopad  to  complei« 
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before  the  paper  wan  publuhed.  la  niply  U>  s  queatlon  on  tbo 
&m  paper  whlr^1|  hul  beoin  briraitbt  before  liini  oy  Prof.  Porrv, 
the  author  uirl  that  n*  tlia  diameUr  of  the  wire  diniltifshed  lodefl- 
nitcly.  both  the  wtf  Indur^lcm  and  reaulaaoe  beoame  tnfli^te, 
but  the  ratio,  L/R,  bocame  xero.  It  wax  tnt«ro*ting  t»  ammtiiv 
what  relation  bolwean  the  apertare  and  oraN>  wction  gsre  tnlnl* 
mom  Impedance.  It  the  ordinary  exinvwlon  lor  I,  bo  taken  the 
paroblein  wm  itojio™iblo,  but  the  oorrooWd  (orm  ndraitt«l  of  n 
•Otution.  Prof,  Perry  hoped  the  work  Prof.  Minchin  hnd  done  fo 
well  For  oirclca  nnd  cylindon  wonkl  be  extended  to  cylindrioal 
ooik  of  rectwiKtiUr  eroM^aoeUon.  It  was  moet  Imponani  to  be 
able  to  find  tho  (haiw  of  tho  6old  produced  by  euch  cuiU.  Prof. 
S.  P.  Tbompaon  Biii|ulred  if  there  wna  any  way  of  derfiicliic  tho 
eipre»ioD  for  the  innjjnotic  force  nt  a  pnlnt  other  thao  th«l  ((ivon 
in  the  paper  on  tlic  "  Maifnollc  Field  of  »  Circular  t'utrpnt  " 
lPhiIoinpk}(<aii  Ma'jri-i'f,  April.  IKiiM).  I'l  rnply,  Prof.  Mloehlo 
expUbied  how  the  formula  followed  at  ouco  Itotn  the  fundamentAl 
tbeoren  that  mn|tnetia  force  ia  the  eurl  of  tlio  vector  potontfaL 
THE*  was  bneed  on  Uiplnce'e  exprewion  for  the  force  between  n 
magni'tie  pole  and  nn  olomont  of  oarrent.  which  had  been  proved 
CX|)oH  men  tally. 

A  pajwi-,  by  Mr.  J.  SwIabTime.  wa«  ihon  read  on  "  A  Po(«nUo- 
■eter  f«r  Alternating  CiuToeta,''  Thii  wan  Kiveti  m  our  liirt 
inuo. 


BUSINESS  NOTES. 


Hyde  Pkrh.— Tho  St.  Ceor^'a  Veatrr  intend  to  introduce  the 
otoct.Mc  lljfht  io  IHe  cont'eiiioneoi  at  Marble  Arch. 
PenrlUi.— Tho   Pontith    Board  of  Health  have  ntrreod   not  to 

(iroeccd  (or  VH  ntonlhs  with  the  propeeeJ  application  for  eirctric 
i|[htin|;  iifiworw. 

Tnvlniilffo  Well*.— Mr.  W.  H.  Prooce  ia  preparing  pUna  and 
speoificatiani  for  the  new  bu1tdln);i,niAchlnei7,  and  central  itAtion 
for  tho  Town  CooncU, 

Wolrerhamptos — Tlio  Corporation  Invite  tondera  by  January  2 
tor  n  cuiDpIclc  irnvollint;  crann,  and  by  January  I  for  tho  erection 
of  tin  olfctric  iijf ht  "tatloii. 

Kenrrewahlre.— The  contract  for  liKhtin^;  Houaton  Houec, 
Berilri'niiiiiro,  lor  Ijuiy  Anno  Spioie,  h««  juat  boon  given  to 
Mluoi"   Toylur,  Smith,  and  ('*t- 

Ctutaga  of  Addreea. —Mnjur' General  Wobber,  C.It,,  consulting 
electrical  engineer,  hoa  romoved  hii  olGco  from  Portland  llouio. 
ItoiinKhalleireet,  HC  .  to  27.  Chancery  lone,  W.C, 

Port  Talbot.— A  nrnpnini  to  form  a  vub- commit  tee  to  ooiinidor 
the  igiicntion  of  tlin  lii-htitij;  of  tho  diitrict  of  tho  Margam  Looal 
iioar<l  wDJ  bo  m»vi>il  M  the  nuitmeetinK  of  the  latter. 

•reaob  or  Uie  Faetery  Aet.— The  Wott  Hartlepool  Steel  and 
Iron  Ore  ('ompany  were  on  Wcdneiday  fined  ilA  and  cn«te  tor  ■ 
breach  ol  the  Factory  Act,  In  not  liavlntc  the  engine  drivio;;  the 
•leotrie  pUuit  protnpt«d, 

AlamlBlnm  Comiuay. -The  potilion  by  the  .Vluminium  Com- 
|mny  loi'  the  tcdut'lion  of  its  cnpiul  from  £100.000  to  £80,1100,  by 
teiixon  ol  loM  ol  capital,  him  boon  renewed.  Mr.  Juetico  Wright 
htv  Krantod  Ituve  to  nmend  the  petition. 

BnAdoreflelA—Mr  Calvert,  in  movinK  the  adoption  of  tho 
miniitci  dI  tlie  F.leclric  Li);hliiift  Committee  of  tho  Town  Council, 
mentioned  lik^t  nxiek  that  in  a  few  duy*  thoy  would  bo  able  to 
double  tho  aiipply  uf  current  for  public  light  in};. 

aUekpeoL  -Mr.  T.  Puiker  luw  uuule  an  enamination  of  the 
BLickpool  tramwoy,  and  will  report  on  it«  condition  to  tho  Corjio- 
mtion.  An  initaltntion  ol  the  electric  liKbt  ia  In  iiroeron  at 
HaMM.  <;arlick  and  Sj'kev'R  office,  the  Snl  of  iu  kind  in  the  town. 
llwartL  (Thnllonor  nro  carrying  out  tho  woih. 

CItF  nod  Sonth  Lettdett  KatHmy.—The  i-eooipt>  of  tho  Coin, 
nuiy  for  the  wock  ending  December  24  were  iHM,  at(*iniit  £il'Jli 
for  tho  wuiie  jMMod  laet  year,  or  an  increowi  of  £^.  The  toUl 
rocedpu  (or  tb«  eeoond  haU-rear  of  ISB3  thow  an  InRreaae  of  £167 
over  tboee  for  the  correeponrfinK  period  of  IhK. 

CUawlek.    'At  the  liiet  meeting  of  tho  lyuonl    lioord   tlio  clcik 
read  n  document  from  the  Boanl  of  Triido,  WKothcr  with  a  cony 
of  the  proposed  rojfulationo  For  the  etecinc  linhtinjic  of  ChWwicli 
1*0  letter  wm  referral  to  tho  Worki  Committee,   the  aurvoyor 
beinjc  inatructed  (o  look  into  the  mattor  and  report. 

Newpen. —A dopDtMion  Iroiu  Ihu  County  Uooncll  h*ve  paid  a 
vWt  to  BriatoL  ftud  Inapeoted  the  eloctrio  litfht  atAtlon  on  the 
Welab  Back  rad  the  InatoUation  aa  tar  u  it  baa  progreMed,  in  the 
cdty  of  diDrehai.  The  committee  got  a  ftood  notion  of  how  to  deal 
with  narrow  atreeta  euoh  as  are  in  ei-idenne  in  KewjiorL 

NottloslLam,— Mr.  W.  ,1.  Fnne,  who  for  tAo  past  12  yean  hue 
hehi  thu  pDnitinn  of  engineer  and  manager  for  Mr.  Jnaoph  Block- 
burn,  hai  rotl^'nod  his  pocJUon,  and  bought  tho  biijtineM  of  tho 
Ut«  Mr.  Joaiah  Till,  Burton  street,  Nottingham,  nwniifucturer  of 
UghtidiigoondnotorH,  etc.,  and  wilt  continue  tho  hunineee  on  hii 
own  eoeount  el  that  addroM. 

Ae»e  KBd  Immleefc  Bteotno  Werka,  LlMltod  — TIiIh  CVim- 
Mny  hoa  been  reKlat«r«d  wUhacnudtel  of  FJ^j.iHIO  in  £)  iiharei. 
Tho  obJDCt  IB  to  amalKanuto  tho  nndettakiO);  ol  the  Aume  Worka. 
Chalk  Form.  N.  W..  Mid  the  Ooneral  Blnotric  Power  nud  Traction 
CeinpaTir,  Llmltod,  of  Kentuh  Town,  N.W.,  and  to  carry  on 
bnaincea  aa  electrics!  and  mechanical  eiiKineeni,  etc- 

Dmde*.— At  a  meeting  of  the  Dundee  Po1i««  CountiMion,  Ur. 
BaUingall  called  Bttanlion  to  •  ninuta  n^acdinai  the  liiihtinK  of 
IM  oontrd  polioe  buUdinge  by  electricity.  He  ujd  that  theylMwl 
not  yM  raeetved  ■  cumpwatiire  itatetoent  aa  to  the  co*t  of  the 


electric  light  and  the  ccH>t  of  gaa.     Tho  approval  of  Uie  minute  wea 
moved  by  Treasurer  XVillnher,  and  tho  mlnut«  waa  adopted. 

nicJunond  — ThaRiclimond  (Surrey)  Town  Council  have  roforrod 
harAi  ii>  Ihc  Electric  Lijihtin^  Cotninittee  n  pru|>Oi>ftl  thnt  the 
elcctrio  llKht  should  bo  adopted  for  illuminating  certain  «lroeta  in 
the  lown.  and  that  a  rontroot  nlioiild  bo  made  with  tho  Kichnioiid 
Klontric  l.ltiht  Company.  Tho  Intlcr  ha*  boon  formed,  with  a 
ciI'IimI  of  £.'>t),iHHi,  10  tnke  over  tho  |iowera  ol  Meaara.  Latimer 
('lurk,  Muirhew.l,  Knit  Co.,  Limited 

Swjuiaea  — Tenders  are  inviUid  by  jHUiiaiy  4th  by  the  Swnnion 
Ituibout  Truft««H  for  the  working,  mainteniintu,  Hml  renewa]  of 
tlie  olocbK'  liplit  machinery  and  plant  for  live  }tu>r«  (subject)  to 
earlier  determination  bv  tho  truatooa).  PurtJcularB  nnil  formu  of 
tender  may  bo  obtained  on  application  to  tlie  truateee'  anginoer, 
Mr.  A.  .1.  Schenk.  Tondem,  aoalod  and  nddrwied  to  Mr.  Talfourd 
Strick,  clerk.  Harbour  Offioea,  Swanaea,  and  marked  on  tho  out- 
side "  Tender— Electric  I.ighting,"  should  bo  delivered  at  the 
Uiirbour  Oflicce,  Swansea,  by  the  date  inentioncd. 

Mmst*.  Belieir  and  Ce.  —Wo  aru  informed  ibnt  MeecnL  ttobey 
nnd  I  o- ,  cnginoom.  of  the  lUobe  Worka,  Unooln.  have  converteil 
their  bosinoM  Into  a  limited  liability  company,  with  an  aothoriaod 
share  cnjiital  of  £:ti*>,i*KI  in  prcforoncc  and  ordinary  aliaroa, 
£SJ'i,l\f)  of  which  are  taken  by  tlie  uartnera  and  holden  of  capital 
in  tlie  old  lirm,  no  iraue  of  any  ol  tb«  Compeny'e  ihar*  capital 
havinir  been  olrared  to  tlie  puoUo.  In  adaltlon  to  Iha  aWre 
caiiitol  of  £300.1100,  there  will  be  an  issue  of  £I'A<XH)  4^  per  cent. 
dobenturca — making  a  total  oapta]  of  £423.000,  This  change  haa 
been  mode  in  oonsoquence  of  tho  deatha  of  partners,  and  to  fneili. 
tato  family  anangcmonta,  leaving  the  i>raicnt  manogomont  of  tho 
bufinou  iinillerad. 

LlsjidmliMi. — The  Town  Improi-ement  Commiissiooers  have 
received  n  letter  from  Uoaan.  R.  Botlis  and  W.  Kingsland,  nub- 
mltting  n  achemo  for  the  introduction  of  tho  eloctnc  light  Into 
Ijlondudno.  They  were  pro|iared.  with  tho  oanction  of  the  Con). 
niiielonorti,  to  t«ko  Immediate  step*  to  form  n  comiiany  of  local 
gentlemen  oed  apply  to  the  Boanl  of  Trwde  lor  a  provisional 
order.  It  was  decided  to  consider  the  eubjeot  at  n  special  meeting 
to  be  held  in  January,  the  olerk  in  the  mennlmiu  Io  mport  what 
olToct  auch  oompaniea  have  bad  on  other  towns  ;  also  to  write  to 
Moaani.  llcllti  and  Kingaland,  en^iuiiinff  on  what  torma,  if  tho 
Board  favoured  tJie  propoeal,  thoy  would  bo  preimrod  to  transfer 
thoir  uiidcrtitkiiig  when  it  hod  boon  fully  oatabliahed. 

LlBhtlnx  at  Preeeot.—  It  ia  alleged  that  tho  oloctric  lighting  of 
tho  town  ia  dofcctiro.  A  apc-cial  mooting  of  the  Local  Board  was 
hold  liut  wcok  to  receive  a  report  from  tho  aurveyor  and  *wlst.lnl 
aurvoyor  a«  to  the  public  iightlnit-  Tho  aiirvoyor  (Mr  l-nldswurtih) 
read  a  report  on  the  "uhject^  anil  a  letter  «-««  received  from  ^0 
managing  dirc'luruf  tho  British  IneulaUvl  Wire  Company.  Preaeol, 
who  linve  the  contract  for  the  lighttnt;.  saying  that  tho  defects  in 
tile  lighting  would  be  remcdiod  without  delay.  A  roeolntion  wsa 
poaaea  Appointing  Mr,  Dyaon  and  tho  aurroyor  to  wait  epon  tho 
nuuiagtiig  director  of  tho  Wire  Company  to  jioint  out  tho  eerione 
ineonveiuenee  orlalng  from  a  certain  number  of  Umpe  not  bein([ 
lighted,  and  to  Mccrtain  how  toon  Uie  defective  lighting  would  bo 
remedied. 

Coventry.  -Tho  Town  Council  have  adopted  the  reiMrt  of  the 
Electric  l.iglit  Conimitloo.  The  oommlHee  reporliKl  tnat  Mr.  R. 
Hammond  hod  BtMndod  tlie  oominlttoe  meeung  and  lubmittod 
■pccitlciition  niid  uoooral  conditions  tor  the  installation  of  the 
gRneriiliuu  ,ind  iliiUihut.liii;  |ilant.  and  tha  same  wore  OOnaldered 
Hiiil  x^tt.kvl  by  thu  commiLtiw.  tli.i  amount  of  tho  contract  being 
1^9, 186,  tliu  truiioJiing  uf  thu  utrootii  to  be  left  In  the  hands  of  tlio 
Corporation,  It  was  ordororl  that  tho  imount  of  aecurily  to  be 
given  by  tlio  contcootora  bo  £'.^,IJIMI,  At  the  same  ineetiog  a  letter 
from  Moaars.  Fowlcc.  Limited,  I.cods,  was  rood.  The  letter  ataled 
that  Mr.  Haniniond  wai  not  now.  and  never  had  been,  •  oherd. 
holder  In  tho  company,  itnd  ho  hnd  not,  and  never  had  hod,  any 
pecuniary  IntereaC  in  It. 

Pereonal  -A  mairingo  hiu  roMntly  taken  place  between  Mr. 
Eiiiof-t  CL-ori-BTidd,  A  M.I.C.E.,  A.I.E.R.,  of  GlMgow,  and  MIm 
Helen  Kitic  (Nollin)  Kond.  Mr.  TIdd  hox  lor  the  lost  five  rtnre 
been  on  the  staff  of  Meeam.  Paienion  And  Cooper,  and  hm  engineer 
of  tholr  contract  depsriment  hes  euperintenaod  aome  of  Uie  Isirge 
instill lal ions  reconbly  erected  by  them.  He  bM  Iftt^r  left  London 
for  8cotlsnd  h«  manager  of  Me»m.  PateraoR  and  Cooper's  ship. 
Hehting  and  Scotch  braacbe*  at  137.  Weat  Regont-street,  and 
Atari tiinebuildtnga,  Dundee.  Mr.  Tldd  «u  prstented  wilb  a 
liandaume  hall  gong  by  Moavs,  Pktoraon  and  Cooper's  London 
outdoor  omployja.  — We  undereiamd  that  Mr.  H.  (;.  Mooaingham 
is  no  longer  on  the  board  of  d!t«otoia  of  the  City  of  Bath  F.lectrio 
Lishtins  end  Kngiueertng  Company.  Umitod  and  that  Mt,  J. 
BIghtnd  Wood  Is  a  now  director. 

UdtitUig  at  rieetwood,  -A  Bpoi!ial  meetiDg  of  tho  Improve- 
ment Commlsaionor"  hH>  b(^<ri  held  to  eoneioor  the  chitlrinan'e 
report  with  referencu  to  tbo  electric  lighting  scheme,  and  to  which 
reference  wm  made  in  our  last  iaaue.  The  Chairman  considered 
that  every  praise  waa  duo  to  the  committee.  He  lirmly  believed 
the  oomniittoe  bail  arrived  at  the  beet  conclusion  poaeible.  itr. 
Uavies  ondorao']  them:  remarks.  Nr.  Davie*  moved,  and  Mr.  Lead- 
better  aecowlod,  that  tho  Brush  Company's  tender  for  the  neoes- 
eaiy  |)hint  at  about  £tl,IIOO  ebould  be  accepted,  siibject  to  the 
consent  of  a  public  metiting  of  tabepayera,  tho  Board  of  Trade, 
the  Local  flovornnient  Board,  and  the  Poitmuler-OonenU.  The 
resolution  waa  oarrio't  uiiniiimou»ly.  and  it  was  decided  to  give  the 
reqoi'ile  Inatractiona  for  tho  preparation  of  plana,  etc,,  required 
for  the  oloctric  lighting  station  and  gaa-t«nk  In  the  town'a  yaid, 
London- street,  together  with  the  construction  of  tronafbttaor. 
chambera  In  streets,  the  commillee  being  cmpoirared  to  InHte 


616        tHE  ELECTRICAL  ENGINEER,  DECEMBER  29.  1893 


J 


apfOioaUoiM  for  the  appoinUaMb  of  k  raoideat  irorkii>K  etoctricnl 
onciBear.  The  Cleck  laid  a  town'a  meeting  would  probaU/  bo 
beld  Mrty  in  Janiurj-. 

■BamMiaio«tli.-Tbo  Town  Council  h>t-o  adoptod  Uio  roport  of 
Cm  L.i|thUDf(  Coninittoe,  who  *UMd  that  they  had  roceived  * 
deipaitation,  eonaicUnic  o(  MoMn.  Leveaon  tkutfa  and  J,  A. 
Ho«ker,  on  behalf  ot  the  BourDomouth  end  DwtHct  GlDctrie  Sup^ilr 
OBrapesf.  the  deputation  powUng  out  t«  tho  eoinuittoe  the 
nuiKidMonU  miicgeetcd  bj  the  ooropony  Id  tho  draJt  IICIMI,  anil 
•tallaic  that  ibooe  BagBOstioni  ihonld  bo  ooisinunloated  to  Iho 
town  olwk  in  writing.  ThU  hannf;  ulnco  boon  done,  tbo  com- 
BdttOT  ncomoieaded  Uio  COuncU  to  afEra*  M  OtrtAia  lil«nJ  alUira- 
Uona  in  Uie  wordiag  of  the  lioense.  Tbe  nport,  ■•  meoUonod.  waa 
adopted-  Rofilytni  to  Councillor  Jenkina,  oa  to  whether  the 
ahetric  liK''t  comnaoy  bad  «  monopoly  in  BonmenuMith,  the  Town 
Chrb  oiplnmo'l  Ihst  thojr  had  n  manonily  to  tho  •it«nt  that  no 
gwirate  indlviiluKl  or  oompany  wero  nhlo  to  fjtoqniU)  and  nppiv 
electric  llit'il'  nithuut  a  provialonal  order  or  licenM,  aoil  thalracb 
WM  not  likely  to  be  gnnttd  If  the  preaent  company  cwried  out 
tbcfr  wotk  aatiabotorily.  The  I'omoralion,  howerer,  in  their 
tieenae  took  powora  to  pravido  public  lighting  foe  their  own  par- 
poaM,  and  bod  power  to  por^nae  the  worlu  oj  the  oorapiny  nn 
oottaln  oondltkina. 

Kenilt  of  SniulorUiid  TamOora— Tho  Hi;;hii'aya  Committeo  of 
tbe  Corpfi[[ii.ion  hiw  hoA  utidet  connilemtion  tbo  tondora  (nr 
■opplyiDK  the  plant  (or  tlie  introduction  of  the  electric  Ileht.  Tbo 
foQowlaic  have  b«en  accepted  :  Coilers  and  mountlnjca,  Memni. 
Hawkeeley,  VV,M.  and  fo.,  Shefheld,  il.^m  ;  engine  and 
driMmoa,  Hosara.  J.  If.  Ilolmea  and  Co.,  NowcMtle.  Cl.SiO  : 
alt«niatoni,  Croauxon  and  Co.,  ChelistfortI,  £l.3S2  ;  baMcrica. 
Btootrioa)  Powot  SUinttpi  Cnmuany,  CT61  ;  insulated  mblw,  India 
Kvbber  Wortn.  SUrartown,  £S,a»i  ;  roBd  work.  Ur.  C.  Simtwon, 
Newcutle,  £2/iW)  1  ironuurk,  Moirai.  McUrcn,  l)lai«ow,  ri96  ; 
■WMWOrk.  Me«*rs.  Wilk«  nod  Mapiobook,  RirminEhaiD,  dX. 
The  tMel  amount  of  the  t«ndera  b  l'ii>,ll'4.  nKninst  a  num  of 
£2t,00O  eatimalod.  On  Wedneaday,  tho  Hiffhwnyi  Committee, 
At  Uie  (Oftoightly  maatlBg  ot  the  Sunderland  Council,  recom- 
nmded  *he  acoeptanee  o(  the  eit[ht  tendera  for  carryms  out  the 
work  nooMMtry  lor  the  introduction  ol  oToctrfc  IlKhtini;-  •"<'  ^^'"^ 
Uie  Flnaooe  ComuiiUM  bo  directed  to  borrow  jC3C.O0U  in  oonneottuii 
witii  (he  aemo.  dMeman  Boll  movod,  and  Alderman  WiEwni 
»000ni]«d,  the  adoption  of  the  rojmrl,  wliioh,  aft«r  aome  diiounion. 
waa  luloptvJ. 

W*o<heiu«  aad  Baweon,  Umltod.— AmeeUna  ol  Ui«er«i1ilorv 
end  debenture' holders  in  WoudiiouMaud  RawaonUnitcd.  LimiteH, 
waa  beld  hut  wook  to  ronridor  the  acheme  of  reconatruolion 
proponndod  ondor  the  windJTig.uj)  order.  Mr.  C.  J.  Stewnrt.  tha 
official  reoaiver,  prenitod,  and  i>uw<l  thiU,  aocording  lothe  booka 
ol  tlie  ComjMuiy,  there  wa»  £'2s.l)c)o  tt,ill  unaccounted  (or.  Tho 
dEraotore  eetiniated  a  mrpliit  of  £-.11,636.  but  three  of  the  dirMtoni 
—Sir  Wm.  Rawaon.  Mr.Samuel  I'ope,Q.a.aBd  Mr.  A  h.  roier— 
aald  tibqr  did  not  faoUl  tlieiiiaelvea  penKnMlIf  tcaponaibic  (or  Chut 
rtatement.  He  underatood  that  it  waa  aatreiBaly  donbtlul  whothor 
UwdebeDtnreb alders  would  reee<v*20a.  In  tho  £.  Thoy  muat,  be 
aud,  look  with  eitremo  doubt  on  the  atateruenta  m  to  the  recon- 
■tmcted  Epatdo  Keetric  Company,  uhI  biacetiniate  waa  that  lb«r» 
would  b«  nothinft  for  tho  iii»i<outo>t  creditors  and  tbat  thera 
would  be  a  deSeianej  of  £43(M».  Euminini*  the  accounts,  be 
DO!itt«d  out  iJiat  tho  graaa  income  in  tho  year  ending  Juno  30. 
IWO,  WM  pnt  down  at  £1QB,28T.  tho  iteuii  incliidiii){  £3i,23i  in 
raapeol  of  Uio  promotion  o(  the  tntomaUonnl  Okonita  Company, 
Lintitcd.  of  wfafehoompany  Mr.  Samool  Pope  became  a  director, 
and  wbteh  had  paid  one  diridond  In  lU  6r>r  year.  H«  condoded 
tkat  of  the  total  income  In  Uiat  year  only  £^t,t!ll  could  b« 
proporl^  put  down  to  tho  credit  of  an  induHlrial  CTiterprite.  Tbe 
Oi|wnditiir«  in  the  fame  year  waa  £48,912,  tho  low  in  1801  woa 
1M»,000,  and  in  1,S!)2  £i29,IXn).  rraotioallv,  the  buaiaoB  that  hid 
been  the  mcon*  of  trl*fng  10  jpor  cent,  to  tfio  iharaholden  (or  two 
yeanhad  boon  the  prooiotioa  of  other  companJoa.  ineloding  tho 
Okonito,  tbo  Eltnore,  and  PtwEnlx  Companlea.  The  laaC-monttODOd 
company  waa  (ormed  entirely  (or  finanobd  purpoaoa.  The  budnaMi 
now  WM  whether  it  «aa  doairable  to  appobit  a  II(|uidaloc  and  ft 
commltl«o  of  inepeetion.  Ur.  fope.  Q.C.,  aaid  bo  had  *tuek  to 
the  eoncwn  both  In  pei«on  uiil  in  pocket  ao  lonj;  oa  there  was 
aav  concern  to  *tlck  to.  He  was  a  director  and  a  large  )har«. 
bolder,  and  lio  would  luao  probably  oa  much  oa  anyone  in  tho 
roatn.  Ho  would  prD(«r  that  they  ahould  IcaTO  tbe  matter  b  tho 
haada  of  the  ollicial  reedver  until  electric  traction  waa  fully 
doTAlnpod,  nnil  then  the  crodltora  would  |nt  the  benoAt  of  it.  Mr. 
Stttwan  wa«  nppoinlod  the  otBcial  IhiuidabM',  nnd.  altar  a  aoina- 
what  warm  diacuanoo,  a  ooinmittoo  of  oradUora  waa  aMioUitMl  to 
Mi  vttb  tbe  committee  of  ooolributoriea  in  «iaiHUig  the  oHiciul 
liquidatar. 

ligkUaK  at Chalmalbrd— Tha  Town  Council  acala  aat  in  com- 
mluae  laat  week  to  oon#id«r  the  pruvisioaal  order  (or  which 
Maeare.  Cromptoo  and  Co.,  Llmit«d,  are  npplyinR  to  (Jie  Board  of 
Trade  te  conoooUon  wilk  tho  electric  ligbtutR  ol  Chelmaford.  The 
order  would  anipoirer  Measn.  Ciomptoa  to  supply  eleottio  light- 
bghi  (Aeluatonl  (or  V2 yean  and  to GharKo  (or  every  amonot  np 
to  2D  snIU  13a.  4d.,  each  unit  oi-or  to  be  ^ojved  Hd.  Tha  com- 
nhtaa  mw  no  objection  to  Ibfa  order,  proridea  the  pnoo  cbarjted 
M  nanman  waa  redneed  from  8d.  (o  6^.  (or  every  unit  o^or 
90  unite,  and  prvridod  tbe  oompaay  cave  an  undertaking  tbat 
they  would  allow  a  diacount  of  M.  on  erery  unit  over 
30  unita  il  the  money  wm  paid  within  a  monUi,  and  pro- 
vidad  a  cUuae  was  inaertod  giving  tho  Council  tho  option 
of  pcirehaaing  the  uoderlAking  at  tho  end  of  *21  yoat*  or  31 
yaara  by  valuation.  Aldoraan  UartOQ  eUdlad  (com  the  town 
cUrk  that  if  thU  provUloaal  onUt  wm  granlad  it  wo«M   not 


binder  tha  local  authority  under  tho  Act  of  ParltanMnt  from  nndar 
takiug  tho  nnblic  lighting  o(  tho  town  at  tbo  oip«rat(on  of  tbe 
contract  with  Uwar*.  Crompton.  Ur.  Gray  denied  tltat  tin 
Council  by  agTMlw  to  the  otder  vould  be  granting  Meean^ 
Cromubon  a  mooopoTy,  while  he  reminded  tlia  niMtUig  that  the 
Arc  U'orka  waa  an  importoint  indmtry  to  tho  town,  and  t&e 
Council  shoald  grant  erery  (nciltty  to  the  conpao^  that  waa  con- 
■iBt«n\  with  the  tatorcalM  of  the  burgetaaa.  Thu  view  waa  ahored 
by  other  counHUora,  Mr.  Taylor  remindtng  thcCouncil  that  In  Ihla 
maitor  they  wen  amply  i>rol«ct«d  \tr  the  Board  of  IVwdft. 
Aldennan  ChanooUor  movM  aa  aa  ameodmont  that  tbe  period 
of  the  proviaional  order  ahould  be  reduced  to  20  yoai*.  buttUa 
found  noanpport.  Mr.  If.  Wbitmom  then  niorod  an  amondHMiit 
reccauDCoding  tho  Council  to  Hupjiort  the  order,  with  tha 
oxcqition  o(  CbiuiKj  80  (which  doiU  with  the  i)uealion  Ot  por- 
choBo).  Mr.  nray  tccoodod.  and  Mr.  Maakell  withdiwwing  hla 
motion  in  favour  of  it,  it  waa  oltlmatoly  put  to  the  meetaag  Mid 
carried  wttli  only  one  diasentlont.  Clauao  SO  wm  eoxt  diaeuaed. 
Alderman  Chanoollor  wu  of  opinion  that  their  puichaaing  power* 
ahoold  be  olearly  defined,  and  a  cJauae  wm  finally  ae«eDt*d  to  the 
eflect  that,  in  the  event  of  a  sale,  the  oompany  abould  aell  to  the 
local  authoritiea  all  buildings,  lands,  and  plant  need  (or  tbo  publle 
lighting  of  tho  town,  ft  waa  also  rceolveil  to  include  a  elaoM 
giTins  tho  Council  power  to  purchnae  at  the  expiration  o(  SI  or 
31  yoani,  tho  termn  of  purchiuio  to  be  In  accocdanoe  wiUi  ooodi- 
tlona  apecilled  In  Section  2  of  the  Electric  I.4Kbting  Act.  IBS8,  and 
tliat  the  Council  ahould  only  purchMO  auoh  niat«isla.  buildinga, 

filant,  etc.,  M  might  be  neoteaary  for  tho   public   and    private 
ighting  ol  Che  town. 

RaAiae  aa  rneL— lo  our  laat  Imue  wo  referred  to  a  ocbeme 
Hliioli  the  Harrogate  Corporatiori  hit»  decided  to  adopt  for  the 
■Irying,  TOrling,  uid  combustion  u(  ie(u*e,  and  (or  Ita  appUeation 
M  a  ateam  geoo"ttor  for  the  lighting  of  the  town  by  4dectrtotty. 
In  view  of  ue  latcat  development  which  this  quealionlisa  ceaobea, 
a  repreaontatire  of  u  prorittcial  paper  pMd  a  visit  a  day  or  two 
!>;[□  to  the  work*  wlobliahod  at  King  Cron,  Jtallfai,  (or  teating 
■another  .'tppllanco^tho  I.ivet  ayilcni  at  Rcnemting  ateeoi  by  the 
dcatruction  and  oombuation  of^  town  refuM.  .  The  oorraapandait 
deMcribo*  tlio  ayatem  m  (ollown  -.  The  ayaten  difbn  aomewbat 
from  that  at  Harrogate.  It  involve*  tiO  drying  or  nrllag,  tlie 
ref U!M!  being  put  into  the  furnace  Just  m  it  cornea  (roiB  the  dnat- 
hole  or  rubbish  heap,  withont  any  prepaFatien  whatever.  "Hie 
innlerinl  is  simjily  a  anbstitnte  for  coal ;  indeed,  not  a  particle  of 
coal  U  used,  and  it  la  chiimod  that  three  torn  o(  the  refuae 
la  oqual  to  ono  ton  o(  tho  boat  cool.  Tho  bodlet  it  ao  eoMtmeted 
that  it.  Jiu  about  double  tho  boating  anrfoco  o(  the  lorgeet  type 
(if  l.aticiu>lilre  boUer.  Bound  thla  bolter  Bees  an  atraaaed 
in  »ucli  a  manner  aa  h>  create  an  cnorruoiu  natural  dnugbt, 
which  enahlee  all  clnaaea  of  (net  to  be  burnt  >-ety  eMmomleally. 
In  the  caae  of  daathole  mbbish  and  town  refuae  generally  3lb,  to 
41b.  of  water  can  bo  ovaporalod  to  ovory  pound  of  the  refiue,  and 
thia,  It  ia  claimed,  without  croatlng  oitnor  smoke  or  am^,  aa  the 
eiRouiva  ilraoght  In  the  furnacea  caooea  suob  perfeoDoomboatioa. 
Olid  raiaea  the  temperatitr«  of  the  gaaea  to  auoh  an  enormoM  beet, 
chat  the  whole  of  the  impurities  are  entirely  destroyed.  The  coo- 
samplion  o(  rubbish  per  foot  o(  srate  surlaoe  super  ia  very  large, 
and  enables  a  gmot  amount  of  the  material  lo  be  got  rid  of.  At 
the  mme  time,  aaaiiiiiiiia  that  the  whole  ot  a  town's  refoae  la 
ntiliiKid  in  this  way.  It  b  contended  tbat  tha  evaporation 
will  produce  cnoujib  atcom  power  to  lisfat  the  whoie  ot  the 
town  by  electricity.  Tho  object  at  which  thb  aiwiarataM  alma. 
In  addition  to  tho  dutrucuon  o(  tho  rejoaa,  ia  the  jfeoeratlOB 
of  ateam.  Of  course,  tho  ateam  can  bo  adopted  for  any  purpoae, 
bat  the  moat  obvioua  uM  to  which  n  cdirporation  wouhl  put 
it  would  be  that  of  driving  eleelrio  llehttng  dynomoa.  It  ia  said 
that  three  boilere  like  the  ono  erected  at  Halifskx  would  enable  tbe 
wbuluof  that  town  nnd  its  suburbs  to  be  iltumlnnted  with  tho 
electric  li^iht.  In  onivr  to  'lumunscrato  the  elfioiouoy  of  tbe  syatotn 
a  poworlul  uteam  dynamo  haH  been  lixod  In  conneothin  with  the 
boiler,  and  tho  worlu  lightod  by  moans  of  u  number  of  Incandos- 
oont  and  arc  Um|».  But  tho  moat  brilliant  ofTeota  are  produced 
by  moan*  of  a  dajxllng  aearchlifcht  of  '25,000  c.p.  The  illumloa- 
Uoit  now  prodened  (a  aaid  to  reprceont  but  a  tltbe  Ol  the 
oauabilitie*  of  even  the  one  boiler  now  in  uao.  The  worka  bav* 
onlyjaM  bMn  completed,  and  an  opUOf  tuulty  will  sooa  be  effenlod 
to  lepreeentalivea  of  the  oorporatuna,  tieam  oaen,  aad  otiier 
interested  In  the  queetion  to  see  the  apporalu  bi  oporattoa. 
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